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1. General method

TLC was performed on glass-backed silica plates. Column chromatography was performed using
silica gel (200-300 mesh) eluting with ethyl acetate and petroleum ether. 'H and '>C NMR were
recorded on Bruker 300 or 75 MHz spectrometers, respectively. Chemical shifts were reported in
ppm down field with tetramethylsilane resonance as the internal standard. ESI HRMS was
recorded on a Bruker Apex-2. Enantiomeric excess was determined by HPLC analysis on

Chiralpak columns. All other reagents were used without purification as commercially available.

2. General procedure for the desymmetrisation reaction.

NC CN
CN

1a (20 mol%)

e TEA (40 mol%)
/\)J\ DIPEA (15 mol%) NC
+ RTON R!
3

THF, 25 °C, 110 h

2 R
R 4

Compound 2 (0.1 mmol), 3 (0.12 mmol), catalyst 1a 6.5 mg (0.02 mmol), TFA 2.9 uL (0.04 mmol)
and DIPEA (2.2 uL, 0.015 mmol) were stirred in THF (0.3 mL) at 25 °C for 110 h. Then the
reaction was quenched by adding 1 mol/L HCI (0.5 mL). The mixture was diluted with EtOAc (10
mL), washed with water, and dried over anhydrous sodium sulfate. The solvent was removed and

flash chromatography on silica gel (ethyl acetate/petroleum ether) gave the product 4.

4a 81% yield; Ry = 0.1 (petroleum ether/EtOAc = 20:1); [a] p> =+17.2 (c =
0.87 in CHCI3); 99% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A =
220 nm, t (minor) = 21.14 min, t (major) = 13.46 min]; 'H NMR (300 MHz,
CDCl3) 6 (ppm) 7.39-7.28 (m, 3H), 7.22-7.20 (m, 2H), 4.43 (s, 1H), 3.26
(td, J = 3.4 Hz, 12.0 Hz, 1H), 2.88 (d, J = 13.3 Hz, 1H), 2.70-2.66 (m, 1H ), 2.62-2.57 (m, 2H),
244 (d,J=11.6 Hz, 1H), 1.83-1.78 (m, 3H), 1.70-1.62 (m, 1H), 1.37-1.32 (m, 1H), 0.95-0.89 (m,
2H), 0.79 (d, J = 6.4 Hz, 3H); °C NMR (75 MHz, CDCl3) § (ppm) 205.3, 141.4, 129.2, 127.6,
126.9, 111.4, 110.4, 48.9, 48.8, 44.6, 43.7, 41.8, 31.1, 30.9, 29.7, 28.6, 24.9, 22.0; ESI-HRMS:
calcd. for C,0H,,N,O+Na 329.1630, found 329.1630.

4b 71% vyield; Rs = 0.1 (petroleum ether/EtOAc = 15:1); [a]p” = +18.1 (¢ = 0.66 in CHCI3);
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>99.5% ee; The enantiomeric excess was determined by HPLC on
Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A = 220
nm, t (minor) = 22.94 min, t (major) = 15.03 min]; "H NMR (300
MHz, CDCls) 6 (ppm) 7.13 (d, J = 7.8 Hz, 2H), 6.89 (d, J = 8.0 Hz,, 2
H), 4.43 (s, 1H), 3.81 (s, 3H), 3.22 (td, J = 3.3 Hz, 12.7 Hz, 1H), 2.87
(d, J=13.4 Hz, 1H), 2.71-2.62 (m, 1H ), 2.60-2.50 (m, 2H), 2.37 (d, J = 11.7 Hz, 1H), 1.82-1.76
(m, 3H), 1.68-1.63 (m, 1H), 1.39-1.34 (m, 1H), 0.99-0.83 (m, 2H), 0.79 (d, J = 6.4 Hz, 3H); °C
NMR (75 MHz, CDCl;) 6 (ppm) 205.5, 158.8, 133.4, 127.8, 114.5, 111.4, 110.5, 55.3, 49.1, 48.9,
44.5, 429, 42.0, 31.1, 30.9, 29.7, 28.6, 24.9, 22.0; ESI-HRMS: calcd. for C,;H24N,O+Na
359.1735, found 359.1732.

4c 64% yield; Ry = 0.1 (petroleum ether/EtOAc = 25:1); [a]p® =+7.5 (c
=0.33 in CHCl3); >99.5% ee; The enantiomeric excess was determined
by HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0
mL/min, A = 220 nm, t (minor) = 23.33 min, t (major) = 10.37 min]; 'H
NMR (300 MHz, CDCl3) & (ppm) 7.35 (d, J = 8.5 Hz,, 2H), 7.16 (d, J =
8.4 Hz, 2H), 4.42 (s, 1H), 3.26 (td, J = 4.5 Hz, 12.9 Hz, 1H), 2.87 (d, J = 13.3 Hz, 1H), 2.65-2.56
(m, 3H), 2.39 (d, J = 11.7 Hz, 1H), 1.81-1.76 (m, 3H), 166-1.59 (m, 1H), 1.35-1.24 (m, 1H),
1.01-0.84 (m, 2H), 0.80 (d, J = 6.4 Hz, 3H); °C NMR (75 MHz, CDCl3) & (ppm) 204.8, 139.9,
133.3, 129.5, 128.9, 128.8, 128.2, 111.4, 110.3, 48.8, 48.7, 44.5, 43.2, 41.7, 31.1, 30.9, 29.6, 28.6,
24.9, 22.0; ESI-HRMS: calcd. for CyoH,;CIN,O+Na 363.1240, found 363.1240.

4d 72% vield; Ry = 0.1 (petroleum ether/EtOAc = 25:1); [a]p™ = +12.0 (c =
0.37 in CHCIs); 95% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A =
220 nm, t (minor) =17.73 min, t (major) = 12.31 min]; "H NMR (300 MHz,
CDCl) & (ppm) 7.34-7.26 (m, 2H), 7.20 (s, 1H), 7.10 (d, J = 6.7 Hz, 1H),
4.43 (s, 1H), 3.26 (td, J = 4.6 Hz, 12.6 Hz, 1H), 2.87 (d, J = 13.3 Hz, 1H), 2.71-2.57 (m, 3H), 2.42
(d, J=11.5 Hz, 1H), 1.79-1.77 (m, 3H), 1.66-1.64 (m, 1H), 1.37-1.32 (m, 1H), 0.99-0.88 (m, 2H),
0.81 (d, J = 6.4 Hz, 3H); °*C NMR (75 MHz, CDCls) & (ppm) 204.7, 143.4, 135.1, 130.6, 127.9,
127.0, 125.2, 111.4, 110.3, 48.8, 48.6, 44.5, 43.5, 41.5, 31.1, 30.9, 29.6, 28.6, 24.9, 22.0;
ESI-HRMS: calcd. for Cy0H,CIN,O+Na 363.1240, found 363.1240.

Cl
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4e 68% yield; Rt = 0.1 (petroleum ether/EtOAc = 25:1); [o]p> = +3.3 (C =
0.41 in CHCIs); 92% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A =
220 nm, t (minor) = 20.53 min, t (major) = 10.89 min]; 'H NMR (300 MHz,
CDCl) 6 (ppm) 7.41-7.31 (m, 3H), 7.25-7.19 (m, 1H), 4.44 (s, 1H), 4.01
(td, J = 5.0 Hz, 12.1 Hz, 1H), 2.88 (d, J = 13.4 Hz, 1H), 2.63-2.50 (m, 4H), 1.86-1.78 (m, 4H),
1.34-1.29 (m, 1H), 1.02-0.86 (m, 2H), 0.81 (d, J = 6.2 Hz, 3H); °C NMR (75 MHz, CDCl3) &
(ppm) 204.6, 139.1, 133.9, 130.1, 128.5, 128.0, 127.0, 111.5, 110.4, 48.8, 47.9, 44.5, 41.2, 38.6,
31.2, 31.1, 29.7, 28.8, 25.5, 22.0; ESI-HRMS: caled. for CyoH»;CIN,O+Na 363.1240, found
363.1240.

4f 45% yield; Rt = 0.1 (petroleum ether/EtOAc = 20:1); [a]p® =-15.3 (c =
0.33 in CHCI3); 98% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AD column [20% 2-propanol/hexane, 1.0 mL/min, A =
254 nm, t (minor) = 7.40 min, t (major) = 5.57 min]; '"H NMR (300 MHz,
CDCl3) 6 (ppm) 8.03 (d, J = 7.6 Hz,, 1H), 7.92-7.89 (m, 1H), 7.82-7.79 (m,
1H), 7.58-7.50 (m, 4H), 4.48 (s, 1H), 4.32-4.22 (m, 1H), 2.98 (d, J = 13.2 Hz, 1H), 2.79 (d, J =
11.6 Hz, 1H), 2.69-2.65 (m, 3H), 1.85-1.81 (m, 2H), 1.62-1.60 (m, 2H), 1.40 (d, J = 14.5 Hz, 1H),
1.05-0.89 (m, 2H), 0.64 (d, J = 6.4 Hz, 3H); °C NMR (75 MHz, CDCl3) & (ppm) 205.3, 138.0,
134.1, 131.3, 129.3, 127.7, 126.7, 125.9, 125.8, 123.2, 121.6, 111.6, 110.5, 49.3, 49.0, 44.8, 41.5,
36.7, 31.3, 31.0, 29.7, 28.9, 25.8, 21.9; ESI-HRMS: calcd. for C,4H24N,O+Na 379.1786, found
379.1748.

49 64% yield; Rt = 0.1 (petroleum ether/EtOAc = 18:1); [a]p> = +17.3 (c =
0.68 in CHCl3); 97% ee; The enantiomeric excess was determined by HPLC
on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A = 220 nm,
t (minor) = 19.70 min, t (major) = 12.96 min]; "H NMR (300 MHz, CDCls)
o (ppm) 7.37 (d, J = 1.8 Hz, 1H), 6.32 (dd, J=1.9 Hz, 3.2 Hz, 1H), 6.11 (d,
J=3.2 Hz, 1H), 4.40 (s, 1H), 3.43 (td, J =4.2 Hz, 13.3 Hz, 1H), 2.88-2.79 (m, 2H), 2.59-2.48 (m,
3H), 1.75-1.70 (m, 4H), 1.45-1.40 (m, 1H), 1.05-0.94 (m, 2H), 0.87 (d, J = 6.3 Hz, 3H); °C NMR
(75 MHz, CDCl3) é (ppm) 204.9, 153.7, 142.1, 111.3, 110.4, 110.2, 106.6, 48.6, 46.0, 44.1, 40.3,
37.3, 31.3, 31.0, 29.6, 28.4, 24.9, 22.0; ESI-HRMS: calcd. for C;sH20N,O>+Na 319.1422, found
319.1400.
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4h 60% vyield; Rs = 0.1 (petroleum ether/EtOAc = 25:1); [a]p® = +16.7 (C
= 0.69 in CHCI3); 97% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AD column [10% 2-propanol/hexane, 1.0 mL/min, A =
220 nm, t (minor) = 15.34 min, t (major) = 12.68 min]; 'H NMR (300
MHz, CDCl3) 6 (ppm) 7.26-7.22 (m, 1H), 6.97 (dd, J = 3.5 Hz, 5.1 Hz,
1H), 6.88-6.87 (m, 1H), 4.43 (s, 1H), 3.62 (td, J = 6.8 Hz, 11.2 Hz, 1H), 2.86 (d, J = 13.4 Hz, 1H),
2.78-2.70 (m, 2H), 2.58 (d, J = 13.4 Hz, 1H), 2.35-2.32 (m, 1H), 1.82-1.63 (m, 4H), 1.57-1.53 (m,
1H), 1.02-0.93 (m, 2H), 0.85 (d, J = 6.3 Hz, 3H); °*C NMR (75 MHz, CDCl;) & (ppm) 204.2,
145.1, 127.0, 124.5, 124.2, 111.3, 110.4, 49.9, 48.9, 44.4, 43.7, 39.1, 31.1, 29.7, 28.7, 25.0, 22.0;
ESI-HRMS: caled. for C;sH20N,OS+Na 335.1194, found 335.1214.

4i 54% yield; Rt = 0.1 (petroleum ether/EtOAc = 20:1); [()L]D25 =+12.0(c=
0.37 in CHCI3); 98% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A =
254 nm, t (minor) = 12.58 min, t (major) = 29.58 min]; 'H NMR (300 MHz,
CDCl3) 6 (ppm) 4.42 (s, 1H), 2.69 (d, J = 13.0 Hz, 1H), 2.50-2.46 (m, 2H),
2.18-2.14 (m, 2H), 1.96-1.92 (m, 2H), 1.73-1.64 (m, 3H), 1.61-1.54 (m, 2H), 1.42-1.29 (m, 1H),
1.28-1.23 (m, 3H), 1.08-0.98 (m, 1H), 0.94-0.87 (m, 6H); °C NMR (75 MHz, CDCl3) § (ppm)
206.6, 111.4, 110.6, 48.9, 45.8, 44.9, 41.0, 35.7, 35.5, 31.0, 30.6, 29.9, 28.7, 24.9, 22.2, 18.6, 14.1;
ESI-HRMS: calcd. for C17H,4N,O+Na 295.1786, found 295.1766.

4j 61% yield; Ry = 0.1 (petroleum ether/EtOAc = 25:1); [a]p” = -9.3 (C =
0.78 in CHCls); 95% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A =
220 nm, t (minor) = 23.86 min, t (major) = 14.38 min]; 'H NMR (300 MHz,
CDCl) o (ppm) 7.38-7.35 (m, 2H), 7.30-7.27 (m, 4 H), 7.23-7.18 (m, 2H),
7.06-7.02 (m, 2H), 4.58 (s, 1H), 3.46 (td, J = 4.3 Hz, 13.0 Hz, 1H), 2.94 (d,
J =13.3 Hz, 1H), 2.90-2.80 (m, 1H ), 2.77-2.56 (m, 4H), 2.05-1.96 (m, 3H), 1.60-1.51 (m, 2H),
1.45-1.34 (m, 1H); C NMR (75 MHz, CDCl3) & (ppm) 205.0, 143.9, 141.0, 129.4, 128.7, 127.8,
126.9, 126.8, 126.3, 111.4, 110.4, 48.9, 48.8, 44.5, 43.6, 42.0, 35.8, 31.3, 30.1, 28.8, 28.0;
ESI-HRMS: calcd. for C,5sH24N,O+Na 391.1786, found 391.1743.

4k 66% yield; Rf= 0.1 (petroleum ether/EtOAc = 18:1); [a]p” =-7.1 (c = 0.87 in CHCls); 97% ee;
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The enantiomeric excess was determined by HPLC on Chiralpak
ADcolumn [20% 2-propanol/ hexane, 1.0 mL/min, A = 220 nm, t
(minor) = 12.62 min, t (major) = 7.99 min]; 'H NMR (300 MHz,
CDCl) & (ppm) 7.29-7.24 (m, 2H), 7.21-7.16 (m, 3 H), 7.05 (d, J =
8.3 Hz,, 2H), 6.90 (d, J = 8.5 Hz,, 2H), 4.58 (s, 1H), 3.79 (s, 3H),
3.40 (td, J = 4.4 Hz, 12.4 Hz, 1H), 2.93 (d, J = 13.4 Hz, 1H),
2.88-2.80 (m, 1H), 2.78-2.58 (m, 3H), 2.52-2.49 (m, 1H), 2.05-1.95 (m, 3H), 1.64-1.50 (m, 2H),
1.43-1.33 (m, 1H); >C NMR (75 MHz, CDCls) & (ppm) 205.2, 158.9, 143.9, 133.1, 128.7, 127.8,
126.8, 126.3, 114.7, 111.4, 110.4, 55.3, 49.0, 48.9, 44.4, 42.8, 42.3, 35.8, 31.3, 30.1, 28.8, 28.1;
ESI-HRMS: calcd. for CosHN,O>+Na 421.1892, found 421.1895.

41 67% yield; R¢= 0.1 (petroleum ether/EtOAc = 25:1); [a]p® =-2.8 (C
= 1.1 in CHCls); 97% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min,
A = 220 nm, t (minor) = 28.01 min, t (major) = 11.36 min]; '"H NMR
(300 MHz, CDCIl3) 8 (ppm) 7.36-7.33 (m, 2H), 7.30-7.17 (m, 5H),
7.05-7.03 (m, 2H), 4.58 (s, 1H), 3.44 (td, J = 4.2 Hz, 12.2 Hz, 1H), 2.93
(d, J=13.3 Hz, 1H), 2.86-2.77 (m, 1H ), 2.72-2.51 (m, 4H), 2.05-1.94 (m, 3H), 1.61-1.50 (m, 2H),
1.48-1.42 (m, 1H); >C NMR (75 MHz, CDCl;) & (ppm) 204.5, 143.6, 139.5, 133.5, 129.6, 128.7,
128.2, 126.9, 126.3, 111.3, 110.3, 48.8, 48.6, 44.4, 43.0, 41.9, 35.8, 31.3, 30.0, 28.8, 28.0;
ESI-HRMS: calcd. for C,5sH,3CIN,O+Na 425.1397, found 425.1422.

4m 62% vyield; R; = 0.1 (petroleum ether/EtOAc = 25:1); [o]p> = -15.8 (C =
0.35 in CHCI3); 90% ee; The enantiomeric excess was determined by HPLC
on Chiralpak AD column [20% 2-propanol/hexane, 1.0 mL/min, A = 220 nm,
t (minor) = 11.23 min, t (major) = 7.94 min]; '"H NMR (300 MHz, CDCl;) &
(ppm) 7.36 (d, J=9.0 Hz, 1H), 7.32-7.19 (m, 3 H), 7.12 (d, J = 7.0 Hz, 2H),
6.32 (dd, J = 2.0 Hz, 3.1 Hz, 1H), 6.20 (d, J = 3.1 Hz, 1H), 4.57 (s, 1H),
3.63 (td, J=3.8 Hz, 11.7 Hz, 1H), 2.95-2.82 (m, 3H), 2.64 (d, J=13.3 Hz, 3H), 2.04-2.00 (m, 1H),
1.93-1.89 (m, 2H), 1.69-1.61 (m, 1H), 1.57-1.49 (m, 2H); *C NMR (75 MHz, CDCl3) & (ppm)
204.6, 153.4, 143.9, 142.2, 128.7, 126.9, 126.4, 111.2, 110.3, 106.8, 48.7, 46.0, 44.0, 40.7, 37.1,
35.8,31.2, 30.5, 28.7, 28.0; ESI-HRMS: calcd. for Cy3H23N,0,+Na 381.1579, found 381.1563.

4n 61% yield; Rs= 0.1 (petroleum ether/EtOAc = 25:1); [a]p”’ = +8.9 (c = 0.75 in CHCL); 94% ee;
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The enantiomeric excess was determined by HPLC on Chiralpak AS
column [20% 2-propanol/hexane, 1.0 mL/min, A = 220 nm, t (minor) =
18.64 min, t (major) = 9.47 min]; '"H NMR (300 MHz, CDCl;3) & (ppm)
7.39-7.30 (m, 3H), 7.29-7.20 (m, 2H), 4.42 (s, 1H), 3.27 (td, J = 4.3 Hz,
13.2 Hz, 1H), 2.88 (d, J = 13.3 Hz, 1H), 2.67 (t, J = 13.3 Hz, 1H ),
2.61-2.53 (m, 2H), 2.45-2.41 (m, 1H), 1.86-1.78 (m, 3H), 1.54-1.53 (m,
1H), 1.42-1.37 (m, 1H), 1.16-1.08 (m, 3H), 1.07-0.84 (m, 3H), 0.78 (t, J = 6.7 Hz, 3H); °C NMR
(75 MHz, CDCls) & (ppm) 205.4, 141.3, 129.2, 127.6, 126.9, 111.5, 110.5, 48.9, 48.7, 44.9, 43.7,
41.8, 38.9, 31.1, 29.4, 289, 28.6, 27.9, 19.5, 14.0; ESI-HRMS: calcd. for C,HsN,O+Na
357.1943, found 357.1949.

40 71% yield; Rs = 0.1 (petroleum ether/EtOAc = 25:1); [a]p®” =-9.3 (c =
0.78 in CHCIl3); 99.5% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/hexane, 1.0 mL/min, A =
220 nm, t (minor) = 24.08 min, t (major) = 9.08 min]; '"H NMR (300 MHz,
CDCl) 6 (ppm) 7.46-7.30 (m, 3H), 7.29-7.21 (m, 2H), 4.35 (s, 1H), 3.28
(td, J = 4.1 Hz, 11.7 Hz, 1H), 2.88 (d, J = 13.3 Hz, 1H), 2.78-2.69 (m, 1H), 2.62-2.54 (m, 2H),
2.49-2.44 (m, 1H), 1.84-1.79 (m, 3H), 1.38-1.29 (m, 2H), 1.05-0.93 (m, 2H), 0.70 (s, 9H); °C
NMR (75 MHz, CDCls) 6 (ppm) 205.2, 141.3, 129.1, 127.7, 127.0, 111.5, 110.5, 48.9, 48.7, 44.7,
43.7, 42.1, 39.6, 32.2, 31.2, 29.0, 27.0, 23.3, 22.2; ESI-HRMS: calcd. for C,3HsN,O+Na
371.2099, found 371.2074.

4p 60% yield; Ry = 0.1 (petroleum ether/EtOAc = 25:1); [a]p> = -16.9 (¢ =
0.74 in CHCls); 98% ee; The enantiomeric excess was determined by
HPLC on Chiralpak AS column [20% 2-propanol/ hexane, 1.0 mL/min, A =
220 nm, t (minor) = 16.26 min, t (major) = 13.92 min]; '"H NMR (300 MHz,
CDCls) 6 (ppm) 7.93 (d, J =7.2 Hz, 2H), 7.54 (t, J = 7.3 Hz, 1H), 7.40 (t, J
= 6.2 Hz, 4H), 7.34-7.31 (m, 3H), 5.29-5.22 (m, 1H), 4.54 (s, 1H), 3.31 (td,
J=4.4Hz, 11.9 Hz, 1H), (m, 1H), 2.92 (d, J=13.6 Hz, 1H), 2.81-2.62 (m,
4H), 2.31-2.25 (m, 1H), 2.00-1.97 (m, 2H), 1.84-1.79 (m, 1H), 1.52-1.48
(m, 2H); °C NMR (75 MHz, CDCl;) & (ppm) 204.5, 165.4, 140.7, 133.2, 129.7, 129.5, 129.4,
128.4, 128.0, 127.0, 111.1, 110.1, 66.6, 48.3, 48.0, 44.4, 44.2, 42.2, 31.4, 28.1, 27.7, 26.7,
ESI-HRMS: calcd. for CosH24N,O3+Na 435.1685, found 435.1641.
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3. Procedure for the Synthesis of Compound 5

0] (e}

NC Cs,CO4

Ph THF, 50 °C
99%
42 99vee 5 99%ee

The mixture of 4a (30.6 mg, 0.1 mmol) and Cs,CO;3 (65 mg, 0.2 mmol) in freshly distilled dry
THF (0.3 mL) was stirred at 50 °C until the reaction was complete. The mixture was diluted with
EtOAc (10 mL) and washed with water. After dried with anhydrous sodium sulfate, the solvent
was removed and flash chromatography on silica gel (4% ethyl acetate/petroleum ether) gave
compound 5 (23.8 mg, 99% yield). R = 0.1 (petroleum ether/EtOAc = 25:1); [a]p® = +11.0 (c =
0.75 in CHCIl3); 99% ee; The enantiomeric excess was determined by HPLC on Chiralpak AS
column [20% 2-propanol/hexane, 1.0 mL/min, A = 220 nm, t (minor) = 33.19 min, t (major) =
26.55 min]; '"H NMR (300 MHz, CDCl) & (ppm) 7.36-7.29 (m, 2H), 7.28-7.23 (m, 1H), 7.22-7.17
(m, 2H), 5.93 (s, 1H), 2.88-2.84 (m, 1H), 2.72-2.68 (m, 1H), 2.63-2.48 (m, 3H), 2.38-2.29 (m, 1H),
2.06-2.03 (m, 1H), 1.73-1.62 (m, 2H), 1.56-1.50 (m, 1H), 1.33-1.25 (m, 1H), 0.98 (d, J = 7.2 Hz,
3H); °C NMR (75 MHz, CDCl3) & (ppm) 199.0, 166.9, 142.5, 128.8, 127.3, 126.8, 124.6, 47.8,
45.2, 37.7, 36.2, 31.4, 30.0, 26.9, 17.0; ESI-HRMS: calcd. for C{7;H;0O+Na 263.1412, found
263.1439.

4. Procedure for the Synthesis of Compound 6
NH,
NC
NC TiCly-Zn

_ =

Ph THF, 1t Ph

45%

4a 99%ee 6 99%ee

TiCls (44 pL, 0.4mmol) was added dropwise by using a syringe to a stirred suspension of Zn
powder (52 mg, 0.80 mmol) in freshly distilled dry THF (0.3 mL) at room temperature under Ar
atmosphere. Then the mixture was refluxed for 2 h. The suspension of the formed low-valent
titanium reagent was cooled to room temperature and the solution of 4a (30.6 mg, 0.1lmmol) in
anhydrous THF (0.20 mL) was added. The mixture was stirred at room temperature for 5 h, and
then quenched with 5% HCI (1.0 mL). The mixture was extracted with CHCI; (3%x10 mL). The

combined organic phase was washed with water (2x10 mL) and dried over anhydrous Na,SOj.
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After concentration, the crude product was purified by column chromatography (silica gel, ethyl
acetate/petroleum ether, 1:3) to give pure compound 6 (13.8 mg, yield 45%). Rt = 0.1 (petroleum
ether/EtOAc = 4:1); [a]p> = +14.0 (¢ = 0.61 in CHCls); 99% ee; The enantiomeric excess was
determined by HPLC on Chiralpak IC column [20% 2-propanol/hexane, 1.0 mL/min, A = 254 nm,
t (minor) = 6.21 min, t (major) = 5.33 min]; '"H NMR (300 MHz, CDCl3) & (ppm) 7.31-7.27 (m,
2H), 7.21-7.19 (m, 2H), 7.17-7.12 (m, 1H), 4.66 (s, 2H), 2.90-2.86 (m, 1H), 2.28 (d, J = 9.9 Hz,
1H), 2.17-2.13 (m, 2H), 2.08-2.01 (m, 3H), 1.98-1.97 (m, 1H), 1.78-1.70 (m, 2H), 1.68-1.57 (m,
1H), 1.44-1.41 (m, 2H), 1.37-1.32 (m, 1H), 0.98 (d, J = 7.21 Hz, 3H); *C NMR (75 MHz, CDCl;)
o (ppm) 163.7, 147.2, 128.3, 127.0, 125.6, 117.5, 81.8, 79.2, 46.5, 46.0, 44.8, 38.3, 37.9, 36.1,
30.0, 27.5, 27.4, 18.0; ESI-HRMS: calcd. for C,0H24N>O+Na 331.1786 found 331.1749.
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5. NMR and HPLC spectra

K12-15-2
Qoo wrnmr®MoOOMm B ON 0 SON RN DA NIMITOUTM® =M= O
- GRSC0SABBRERS 2 BR85S IRCB2 e By sSRonR8522S
g Tonaaasgvasas SoIsNesrbeuonneaRNoOANNaRBSN S Current Data Parameters
N N N N A NN I N e R T P pup g o eye2006-1
L EXPNO 1
r PROCNO 1
F2 - Acquisition Parameters
date_ 20080108
Tine 18.05
o INSTRUM av300
PAOBHD 5 mm ONP 1H/13
CN PULPROG 2930
™ 32768
NC SOLVENT coc13
NS 64
0s 0
SHH 5995.204 Hz
FIORES 0.182959 Hz
2 2.7329011 sec
4a RG 64
oW 83.400 Usec
%€ 6.00 usec
TE 300.0 K
o1 1.00000000 sec
cmamanc CHANNEL f1 messsces
NUCt
Pt 3.00 usec
PLL -2.00 g8
01 300.1320884 Mz
F2 - Processing parameters
sI 32768
E 300.1300124 Mz
WOW EM
558 0
LB 0.10 Hz
68 0
oC 1.00
I t : 10 NMR plot parameters
— o 20.00 cn
cr 15.00 cn
Fip 10.000 ppm
. 2 s afsfolala)l  (elal (o] [<la o 3001 30 H2
5 = S 3151588 138] (3| 5|X = £0.500 pom
s - > o= <=l =] [wle F2 -150.06 Hz
s ™ - ofalalalw al=l =l laile PPMCM 0.52500 ppm/cn
; oy — . . o y —_— HZCH 157.56825 Hz/cm
ppm 8 6 2 2 0
K12-15-2
Current Data Parameters
e cyc-2008-12
oo < CoongOT -awn ExeN0 2
.3 8 £88 8% 38F 288%8235838%8 Shano :
& 8 T 8%8& =2 ININE FLICLTSIR]TEIN £2 - Acquisition Paraneters
8 3 Y98 oo Date_ 20080110
Time 17.12
\|/ \/ \V \\\ / W//// INSTRUM av300
PROBHO 5 mm ONP 1H/13
PULPROG 29p9
m 65536
SoLvENT coc13
NS 720
0s 4
o SHH 22675.736 Hz
CN FIDRES 0.346004 Hz
A 14651188 sec
RG 8192
NC oW 22.050 usec
0€ 6.00 usec
T 0.0 K
o 2.00000000 sec
o1 0.03000000 sec
a12 0.00002000 sec
[T
4a o
o1 5.50 usec
PLL -6.00 a8
SFO1 75.4775598 MHz
INE
CPOPRG2 waltz16
nuc2 "
PCPD2 80.00 usec
L2 -2.00 08
eL12 17.70 @8
PL13
SF02 300.1312005 MHz
%2 - Processing paraneters
sI 65536
SF 75.4677544 MHz
oK e
558 0"
L8 1.00 Hz
8 0
PC 1.40
' 10 NMA plot parameters
I o 20.00 co
o
31 220.500 ppm
F1 16640.64 H2
2 ~0.500 pom
: — e P e o LT 1.1
NCH opa/cr
pem 200 150 100 50 HICM 833.91870 Hz/cn

S10



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

0.451
0.40]
0.354

1 NC

0.30]

0.25] 42

AU

0.204

0.15]

010

0.05]

D.UD—_J " S

2.00 1'00 6.00 goo ' tooo 2o’ ' o1aod ' otebo’ U Yislod ' 2000
Minutes

22'00" " 24’00

RT Area o Height | %
min | (v 'sec) | A1 (V) | Height

20642110 | 49.62 (430165 | 64.38
20958926 | 50.38 (238047 | 35.62

-
—~
-
=
w
©

[N]
—
©
o
-y
L)

0.204
D,18€
0.185
0_14_f
0,125

010+

AU

u.og_f
0.06—2
0,04%
0.02—5

e e i i i i e ]

0.00]

200 ' 200 ' 600 ' 800 ‘1000 1200 1400 1600 1800 ‘2000 2200 ‘2200 ‘2600 2800 ‘anod |

Minutes
RT Area o Height| %
(min) | (V 'sec) | PR3 | (V) | Height

N
—~
w
~
[}
@

11707742 | 99.62 (194431 | 99.51
44603 0.38 -951| 049

[N}
(e ]
=
.
~
~

S11



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

K1-6-1
- —au-wmoyw P NENNI DN MM DN NS =
5888s8Y8IS BTN TEeIP RN RG22 EBBS
s88nasR83Q o8ISR a3aR8YYa0508883
€ EECCNUTFERBS el obbenBENdBRRomao8a8r88
a NSNS NOOOO vmmmmmmmwwmwm—««a—-«oooooooﬁ:
o
CN
NC
OCH3
4b
- @ @ <] laf=
FH 8la 3 3 2|a|ei8l8| (8[|l (8l
g 312 < o) S|IRIT|2|R| |8|s]8] |&s
5 glz 3 3| [3|[5[38(8] |48|8)s| S
K ailei s wl  lollololalwl lalsli<l fala
T T N T T T T
ppm 8 6 4 2 0
K1-6-1
™ = oo oww mon  moWwwwman~ o
& B 8 <9 SR g8R SREKFASER283
. 8 2 83 BSS Y85 R55888-883288
& @ nN Seo NRe womsausoao
& g 8 88 =g RRE BYSIVYYARIBIY
o
CN
NC
OCHj
ab
— —— — —_ gy —_———
pm 150 100 50

S12

Parameters

Current Data
NAME cyc-2008-29
1

EXPNO
PROCNO 1

F2 - Acquisition Parameters
e 20080125

Daty
Time 19.13
INSTRUM, av300
PROBHD 5 mm GNP {H/13
PULPROG 2930

0 32768
SOLVENT coc13

NS 32

0s 0

SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 512

oM 83.400 usec
3 6.00 usec
\3 300.0 K
01 1.00000000 sec
===zzza= CHANNEL ff

NUCH 1H

Pt 3.00 usec
LY @8
SFOL 300.1320884 MHz

F2 - Processing parameters
s1 32768

SF 3001300121 MHz
WOW EM
558 0
8 0.10 Hz
68 0
aC 1.00

1D NMR plot parameters
ox 20.0

o
oY 25.00 cm

F1P 10.000 pom

1 3001.30 Hz

Fop -0.500 ppm
F2 -~150.06 Hz
PPMCH 0.52500 pon/cm
HZCM 157.56825 Hz/cm

Parameters

Current Data
Na cyc-2008-29
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
e 20080121

Time 11.04
INSTI av30
PROBHO 5 mn ONP 1H/13
PULPR 2909

i) 65336
SOLVENT coc13

NS 586

05 4

SHH 22675.736 Hz
FIORES 0346004 Hz
0 1.4451188 sec
A6 8192

oW 22.050 usec
[ 600 usec
€ K

o1 2.00000000 sec
att 0.03000000 sec
a12 0.00002000 sec

samenans CHANNEL f1 »on
1

Pt 5.50 usec
PLt -6.00 08
SOt 75.4775598 Mz
=== CHANNEL (2 =

CPOPAG2 waltz16
Nuc2 "
PCPO2 80.00 usec
L2 -2.00 68
PLI2 17.70 08
pL13 17.71 0B
SF02 300.1312005 MHz

F2 - Processing parameters
st 65536

SF 75.4677549 MHz
WO N

558 0

8 1.00 H2

o8 0

fc 140

1D NMR plot paraneters

o 00 cn

or 4.00 ca

F1 220.000 ppm

F1 16602.91 Hz
2P -0.005 ppm
2 -0.38 Wz
PPMCH 11.00025 ppn/ca

830.16425 H7/cn



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

0.704
] o
0.60] CN
] NG
0'50{ QCH;
] b
0.40]
2
2 ]
0.30{
0.20{
0.10]
o,oo{k,/\w/m
0000 " 500 "t000 T 1500 ' 20.00 ' 2500 30.00 35.00
Minutes
RT Area |, Height| %
(miny | (v *sec) [ A (V) | Height
1(17.219 74247003 | 50.47 (747659 | 62.77
2(25.238 72859104 | 49.53 443383 | 37.23
0.35{
0.30] o
] CH
] MNC
025
1 OCH;
0.204 b
2 ]
0.15{
o.wo{
0.054 ©
b <
1 (o]
] o
0.004 L
Y 500 o0 " 4500 " o000 2500 30.00
Minutes
RT Area o Height| %
min | (v sec) | ®A3| () | Height
1115.031 (21598078 | 99.98 | 348057 | 99.94
2122.946 3283 0.02 -223| 0.06

S13




# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

K12-20-4
Seg@oz2 B g cengeeesEmNSResZmEmT
. Br2888F § & §ZREIEIERCCSRERECBITESSYEE
£ AREREST & 8 YRdBifcREiSSRCB85ERs035FE8
NNNNRNSR o W TN A" 0000000000
o
CN
NC
Cl
4c
L —
; i . ol [allslel  [al=) <] ale
H g g g |A@E 1288 B
£ &R 2 8 12|85 |2g] (]|
g ol Z i e i
T T ' T 1 T T
.
pp 8 6 4 2 0
K12-20-4
S88Ie8gen
co—wa N NO ISR LIZBHIRIS -3
3 X Igr g33B8B3
S 8883 8 $8h @EITEATEON R
. SEEERL iSe essscssgssta
& = ﬂgmgm(\l:: N~~~ SIS YTmMmaaN
o
CN
NC
Cl
4c
. I .
e
: . — T o
ppm 200 150 100 %

S14

Current Data Parameters
ME

NA cyc-2008-13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date. 20080108
Time 19.40
INSTAUM 3v300
PROBHD 5 mm GNP 1H/13
PULPROG 2930

™ 32768
SOLVENT coc13

NS 128

0s 0

SHH 5995.204 Hz
FIDRES 0.182959 Hz
A 2.7329011 sec
A6 64

oW 83.400 usec
%€ 6.00 usec
TE 300.0 K
o1 1.00000000 sec

CHANNEL f1 =====

3.00 usec

-2.00 ¢8
300.1320884 MHz

F2 - Processing parameters

sI 32768

SF 300.1300124 MHz
WO EM

558 0

B 0.10 H

8 0

pC 1.00

1D NMR plot parameters

ox 20.00 cm
4] 10.00 cm
F1P 10.000 ppm
£l 3001.30 Hz
FopP -0.500 ppm
F2 ~150.06 Hz
PPMCM 0.52500 ppm/cm
HZCM 157.56825 Hz/cn

Current Oata Parameters

NAME cyc-2008-13
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080110

Tine 13.53

INSTI

PROBHD 5 mm ONP 1H/13
PULPAOG 2909

0 65536
SOLVENT coc13

NS 800

0s 4

SHH 22675.736 Hz
FIDRES 0.346004 Hz
20 1.4451188 sec
A6

oW 22.050 usec
L3 5.00 usec
€

0 2.00000000 sec
a1 0.03000000 sec
a2 0.00002000 sec

ALt

SFO1 75.4775598 MHZ
amnemaas CHANNEL f2 =

CPOPRG2 waltz16

nuc2 1

peep2 80.00 usec
a2

pL12 17.70 @8
pL13 17.71 @8
sFo2 300.1312005 MHz
F2 - Processing parameters

s1 65536

SF 75.4677536 MHz
WOH N

558 0

8 1.00 W2

] [

pC 1.40

10 NMR plot parameters

o 20.00 cm

oY 4.00 cn
F1p 220.500 ppm
1 16640.64 H2
2P -5.500 ppm
2 -415.07 H2
PPUCH 11.30000 ppn/cn
HZCM 85278558 Hz/cm



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

AU

AU

o,aoé
0_70-5 o
] CN
0.60 NG
050 o
] 4c
0.40] o
b 9]
1 o
] o
0.30] &
0.20]
D,'IO—i
D_oo-f—-mk—ﬁ«-
0.00 Y b " 000 " b0 " 20.00 " ghon " a0.00 '
Minutes
RT Area |, Height| %
(mi) | (V*sec) | ®A™®3| (V) | Height
1(12.255 162077794 | 50.79 (812012 | 73.97
2125.852 (60145760 49.211285753 | 26.03
1.80-
1,60
1 o)
'|.40—_ o0
1 NG
120]
1 al
100 de
0.80
o,eo—:
0.40
0.20] 2
4 o
1 o
0.004 o
200 200 " Bo0 ' 800 1000 "12.00° 1400 1600 1800 ‘2000 ‘2200 ‘2400 '26.00 ‘2800 ‘3000
Minutes
RT Area |, Height | %
(min) | (Vsee) | A3 (V) |Height
1(10.378 84999784 | 99.99 11739110 | 99.98
2123.339 10554 0.01 -404 1 0.02

S1

5



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

K1-21-2
Qeuraoy MOeENTUNONVDOOTO WD O AUS DO
8T DRSSV CRICBRET Y HBITITNGOAD
< SI883858 ICHADCEIRETIRBT RAaRImaass
g R R R e SUdaear8inhYRRREs 5080388888
a NENFNYNININN R R R R R =R p= e pupu
o
CN
NC
Cl
h\ I
- 0|o) o al (]l <fa ololla| |o|u
A 82T =1 3| [3||5]S S|Sllal |18)&
& SITIR S NRE R b o[B8l (&<
g g3[s s EIRENS E &(8[18| |23
& el - of lailelw aloll«l faifem
f v T - 1 T T T
pom 6 4 2 0
K1-21-2
m N OmSTN o O mow covooma~aa T
e S A3dear 8% I8r R R
= s S SE&S8-AA S8nh ER-E AR R R R
a = O o~ w O ~n~ o DDI Mo ONOT
< =< T MO NN e - ~~ o~ NS I ITITMmMMmA 0NN
& 3 QNN oo
o
CN
NC
4d Cl
T v T T 1 T
ppm 150 100 50

S16

Current Data Parameters

NAME cyc-2008-51
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 80305
Time 21.19
INSTRUM av300
PAOBHD 5 mm ONP 1H/13
PULPROG 2930

0 32768
SOLVENT coc13

NS 32

0s 0

SWH 5995.204 Hz
FIDRES 0182959 Hz
A 27329011 sec
RG 512

oW 83.400 usec
0E 6.00 usec
T 300.0 K
01 1.00000000 sec
NuCH 1H

Py 3.00 usec
LY

-2.00 08
300.1320882 MHz

SFO1

F2 - Processing parameters

sI 32768
SF 300.1300122 MHz
WOW M
) 0
8 0.10 Hz
68 0
e 1.00

10 NMA plot parameters
ox 20.00 cm
10.00 cn
10.000 ppm
3001.30 Hz
-0.500 ppm
-150.06 Hz
0.52500 ppm/cm
157.56825 Hz/cm

Current Data Parameters
NAME cyc-2008-54
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
2af

Time 12.40
INSTAUM av300
PROBHD 5 am GNP 1H/13
PULPAOG 2909

™ 65536
SOLVENT coc13

NS 2094

0s 4

SHH 22675.736 W2
FIORES 0.346004 Hz
A 1.4451188 sec
ARG 92

oW 22.050 usec
L3 6.00 usec
TE 0K

o1 2.00000000 sec
a1t 0.03000000 sec
412 0.00002000 sec

P1 5.50 usec
oLt -6.00 08
ot 75.4775598 MHz

17.7
300.1312005 MHz

sF02

F2 - Processing parameters
st 65536

SF 75.4677531 MHz
HOR E
ss8 0

8 1.00 Hz
8 [

pC 1.40

10 NMA plot parameters

o 0 ca
o 4.00 cn
F1p 220.500 ppm
F1 16640.64 Hz
Fop -0.500 ppn
F2 -37.73 Hz
PPMCH 11.05000 ppa/cn

833.91864 H2/cm



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

AU

AU

0_25—:
0_20{
0_15{
D,10{
0,05{

0.00]

CH
NC

Cl

4d

-
o
“@
o
o

‘1000

1ot ' 4o | eod T ol | 20'o0 T 22l

Minutes

RT
(min)

Area
(V "sec)

% Area

Height
(v)

%
Height

—_

12.301

15782590

49.83

247221

57.12

[jS]

17.383

15889662

50.17

185593

42.88

0,16{
0.14
0.12-5
o.wé
o.oe—f
o,oe_f
0,045

0.02]

0.00

1200

" a0 " oYsodt U sl o200 22000 2400

2.00 4.00 6.00 8.00 10.00
Minutes
RT Area |, Height | %
(min | (Vv sec)| A2 (V) |Height
1][12.318 [ 9922376 | 97.52 160015 ] 97.42
2[17.736 | 252244 248| 4254 258

S

17




# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

K1-22-2 ’
ORI U CTUTESINNS SN OMNOONENEOIISOARY OONIBROOS T
88E8IBSIISSINES 28S52RBBENETISTIRIS 23geBeTsa
COR8LRSIBRITES BBSESN388R3RISSRIEES L8BEBLI8E
s SITRRGEAnNNARNREY F8358588838F8553c8a3arR 8855388
a NERNNNNNNNRNRNNN S99 Tvmmadadadaadaidilaaace 006060000
o
CN
NC
Cl
4e
- \A—_—LL—.—
- o slle vl ol [vlw
H i) 8 |3 8l |2 8 18| =]8
5 2L 3 |8 8l |a 28 (58
g 8|S 8| |& 3l & 5012 =2
£ ail= <l e <l fe < <l [aile
T T T T T " T T
ppm 8 6 4 2 0
K1-22-2
@ couoogo S mwon ooNnsoooun T
g 88888I 36 T83R R2CRIT8ANRS
E 3 SB8YRIBA Y285 RERCEi2828Y
S < gmoTNN —O NN ORNY oD o O ©W =
Q 8 L VI T NSNS N SSSTMOMOMMAu0Q N
(e}
CN
NC
Cl
4e
————— g
150

S18

Parameters

Current Data
NAME cyc-2008-52
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080305
Time 21.14
INSTRAUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
0 32768
SOLVENT coc13
NS 32
0s 0
SHH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
G 512
on 83.400 usec
0E 6.00 usec
TE 300.0 K
01 1.00000000 sec
CHANNEL. f1
1H
3.00 usec

-2.00 d8
1320882 MHz

300

parameters
sI 32768

SF 300.1300122 MHz
WO EM

558 0

8 0.10 Hz

8 0

e 1.00

10 NMR plot parameters

ox 20.00 cm

oy 10.00 cm
Fip 10.000 ppm
F1 3001.30 Hz
P -0.500 ppm
2 -150.06 Hz
PRMCH 0.52500 ppm/cm
HZCH 157.56825 Hz/cm

Current Oata Paraneters
NAME

cyc-2008-52

EXPNO 2
PROCNG 1
F2 - Acquisition Parameters
Date_ 80310
Tine 12.48
INSTAUM 300
PROBHD 5 mm GNP 1H/13
PULPROG 2909
o 65536
SOLVENT coc13
NS 2260
0s 4
SHH 22675.736 H2
FI0RES 0.346004 Hz
A0 1.4451188 sec
6 8192
on 22.050 usec
0E 6.00 usec
1€
o1 2.00000000 sec
a1 0.03000000 sec
a12 0.00002000 sec

s CHANNEL f1 =s=zsazs
nuct
Pt 5.50 usec
pL -6.00
SFO1 75.4775598 MHz
senesass CHANNEL 2 =
CPOPAG2 waltz16

zucz tn
ez 60.00 usec
2 -2.00 o8
Li2 17.70 68
PLI3 17.71 8
SF02 300. 1312005 Miz
F2 - Processing paraneters
s1 65536

SF 75.4677528 Maz
WO N

58 0

8 1.00 K2
8 0

oC 1.40

10 NHA plot parameters
X 0 cn
or
=1 220.500 ppn
1 1664064 Hz
L

2

PPMCH
HZeH

11.05000 ppn/cn
833 91864 Hz/cm



# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2008

AU

200 ' 200 ' 'eod ' 'sbo’ ' doo0 200 {400 ' de00 1800t ' Zolo ' zzod ' 2400 ' Ze00 ' 2sod

Minutes
RT Area o Height| %
(min | (V 'sec) | “A™®2| (V) | Height
1(11.198 | 15336962 | 49.91 (290172 | 61.77
2120.564 (15389211 | 50.09 179621 | 38.23
0.90]
0.80] 0
] CH
0.70] N
0.603 al
] de
0.504
5 ]
<
0.40]
030
0.20]
3 o
(30
0.10] 0
o
(o]
0.00]
"0 " 'aod ' 'e'od | 'sod ' io0d | i200 | taod | ts'od | te'od | bo'od | 2200 | baod "
Minutes
RT Area |, Height| %
(min | (Vv sec) | A3 () | Height

N
=
.
™
©
[¢5)

48520119 | 96.05|942078 | 96.86
1993509 3.95| 30560| 3.14

N
™
.
&)
(45
©
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K2-18-2
CREUY358I252938383 AGabILTIngne SEALLALRIRG
e SIS SRITEGRBEA3ICE O RDI2258887 s283RaE¥BRAS
g 950588358 Rbbaddlnd IRREISEIRBES 8885885888 Current Data Parameters
BE NN NN NN NN NN N NN NN T YT TS 0N oo S m Cyc-2008-63
EXPNO 1
PAOCND 1
F2 - Acquisition Parameters
Date_ 080314
Tine 9.52
° INSTRUM 2v300
PROBHD 5 am ONP 1H/13
CN PULPROG 2930
o 32768
NC SOLVENT coc13
NS 2
0s 0
SWH 5995.204 Hz
FIORES 0.182959 Hz
I 2.7329011 sec
6 256
o 83.400 usec
4 o€ 6.00 usec
TE 300.0 K
o1 1.00000000 sec
CHANNEL f1
1H
3.00 usec
-2.00 68
300.1320882 Mz
F2 - Processing parameters
st 32768
SF 300.1300122 MHz
WOW
$S8 0
8 0.10 Hz
68 0
ec 1.00
1D NMA plot parameters
X 20.00 cm
o 8.00 cn
F1p 10.000 pon
= @< |mln F1 3001.30 Hz
4 2|8/8(3 3|3 g|¢lz siglel |2 1= Fop ~0.500 apn
H slelele S|o 3|83 Ss3 18] |8 £2 -150.06 Hz
= habahd —le ~|<=le al<l=l ol feu PPMCH 0.52500 pon/cm
r T T T T T . I . ——n HZCM 157.56825 Hz/cm
ppm 8 6 4 3 :
K2-18-2
Current Data Parameters
NAME cyc-2008-63
CSNWVUITDNOMO <= OO T oW LMo WMMONWNM EXPNO 2
. B EBS3RE588588 §88  KEES88ERE:E o 1
& g 5a58888883=2 RRR 2IT8SSTKES F2 - Acquisition Parameters
& oYY NNTEaoS Date. 20080319
Time 20.04
PAOBHD 5 mm ONP 1H/13
PULPROG 2909
o 65536
SOLVENT coc13
NS 1406
0s 4
SHH 22675.736 Hz
FIDRES 0.346004 Hz
(e} x 1.4451188 sec
RG 8192
CN o4 22.050 usec
DE 6.00 usec
NC TE 300.0 K
o1 2.00000000 sec
an 0.03000000 sec
at2 0.00002000 sec
NuCt 13C
w 5.50 usec
4f pLt ~6.00 08
SFO1 75.4775598 MHZ
nenane CHANNEL f2 =rosesan
CPOPRG2 waltz16
Nuc2 1H
PCPO2 80.00 usec
L2 -2.00 @8
L2 17.70 98
PLY 17.71 af
SF02 300.1312005 MHz
F2 - Pracessing parameters
sI 65536
SF 75.4677537 MH2
WOW EM
S8 0
L8 1.00 Hz
68 0
PC 140
10 WA plot parameters
cx 20.00 cm
l l | H cy 3.00 cm
FiP 220.500 ppm
F1 16640.64 Hz
FoP ~0.500 pom
T — T S M— F2 -37.73 Wz
! ' ! ' ! ' ! ! PPHCH 1105000 ppn/ca
pem 200 150 ... 100 50 HZCH 833.91864 Hz/cn
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025 ]
0.20]
a
] oN
0.15] " ‘
2 9Pe
<
0.10] ‘
] 4
0.05] ALJ
0.00- —
Yoo ' 'zoot U aodt O fandt t sod T 'eod T 7o ' 'sod ' 'sod oo T 4100
Minutes
RT Area |, Height| %
(min) [ (V*sec) | 2A™3| (V) | Height
1(5.639| 3507326 | 50.08 272052 | 58.46
2|7.387 | 3496647 | 49.92 193292 41.54
] ch
0.60] % o
i [ CN
: ey
o
0.404 .
2 03]
o,zo{
0.104
] o
] N
4 M~
0.00- N S~
200 a000 " " Bod 1" soo o0 " qzo0 0" qa00 0
Minutes
RT Area |, Height| %
(min | (V*sec) | ©A™3] (V) | Height
1(5.572 | 8451618 | 98.93 (632022 | 98.87
2|7.401 91605 1.07 7196 1.13
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K12-31-1
ST oo DODVTNOEODON TN &TUN O™ = UT Q=@
SBE B353%8 ZE0858555808% 3EN%:8Rsgegss
5 MMA MO @M e - SYSM@@onununnn RRSRDT0000 000 Current Data Parameters
g R B R e B i i e eve-2000-48
EXPNO 1
NN s e = ‘
F2 - Acquisition Parameters
Date_ 20080305
Tine 20.42
INSTRUM av300
PROBHD 5 mm GNP 1H/13
(o} PULPROG 2930
™ 32768
ON SOLVENT coc13
NS 32
NC /1 0s o
SHH 5995.204 Hz
o FIORES 0.182959 Hz
“a 2.7329011 sec
6 128
oW 83.400 usec
4g %€ 6.00 usec
TE 300.0 K
D1 1.00000000 sec
P 3.00 usec
oLy -2.00 08
L 3001320882 Mz
£2 - Processing paraneters
st
SF 300.1300122 MHz
WOH EM
558 0
8 0.10 Hz
c:] 0
pC 1.00
LM_ L 10 NMA plot parameters
— o 20.00 cn
or 8.00 cn
Fip 10.000 pom
AR £1 3001.30 Hz
~ © wlo @ & slle sl gl 2 Fop -0.500 pom
Z 8 g8 g gl |8 I o 150,06 e
g 3 8|8 & 8 3|8 S8 |8|s
€ s - ol e <<l <l PPMCM 0.52500 ppn/cm
= h R - HICH 157.56825 Hz2/cn
— ; — - T T T T T
ppm 8 4 2 0
K12-28-3
Current Data Parameters
. Nare eyc-2008-16
< ~ [ea "o - - B4V} Mo w0 Sou~oOYTOmYmMMnY EXPNO 2
- & ”o8 49383 ¥85 IE-HS5838IR PROCNO 1
a < @ - <= -
a S 8 ¢ n2s8 RRR fYILHSHRESS £2 - Acquisition Paraneters
Date_ 20080110
Time 10.42
| Voo N\
PROBHO 5 mm GNP 1H/13
PULPROG 2009
0 65536
SOLVENT coci3
NS 972
0s 4
o) SHH 22675.736 Hz
FIDRES 0.346004 Hz
CN AQ 1.4451188 sec
AG 8192
o 22.050 usec
NC 74 \ 0€ 6.00 usec
TE 300.0 K
O 01 2.00000000 sec
ait 0.03000000 sec
a12 0.00002000 sec
49
PLY -6.00 08
SFOY 75.4775598 MHz
CHANREL 2
waltz16
1
80.00 usec
~2.00 d8
17.70 a8
17.71
300.1312005 MHz
F2 - Processing parameters
SI 65536
SF. 75.4677540 MH2
WON EM
558 0
L8 1.00 Hz
68 o
o 140
10 NMA plot parameters
o 20.00 ca
4.00 ca
F1p 220.500 ppn
F1 16640.64 Hz
Fop ~-5.500 ppm
T e s e B A T S — — F2 -415.07 Hz
ppm 200 150 100 50 0 o 1130000 pon/ca
HZC™ 852.78558 Hz/cm
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AU

49

AU

0.50]
] 0
N
0 40 NE 7Y
] o
4 49
0.30-]
0.20]
010
0.00] \;_\,_J_ o
"olod " 'a0d ' 'eod U 'sod ' oo'od Y200 o400 ' oteod ' tsod T 2000 T 2200 ' 2400
Minutes
RT Area |, Height| %
(min) | (v *sec) | A1 () | Height
1113.448 (41228525 | 50.56 |566943 | 55.40
2120.448 |40318277 | 49.44 1456503 | 44.60
0.45
0_405
0.35]
] o
0.30] &
] NE s
0.25] 0
0.20] 49
0,15%
0.104
0,05% o
] »
o_oo_:_k\,\ >
T Th00 400 ' 600 B0o 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Minutes
RT Area |, Height| %
(min) | (V 'sec) | A2 (V) |Height
1112.961 (25726409 | 98.42 (429590 | 98.25
2119.701 411815 1.58 7633 1.75
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K2-28-4
SPDIYIBAZSVYY WATIVAUORONTVO® “ONTUMO O =@ m
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i Y < - wlailal= <l il
[ T r ' 1 T T T T T T B
ppm 8 6 4 2 0
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o @ ar~m oo oo~ oSS ouovsom
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Current Data Parameters

NAME Cyc-2008-64
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20080314
Time 10.07
INSTRUM av300
ORIBHD 5 mm ONP 1H/13
PULPROG 2930

™ 32768
SOLVENT coc13

NS 32

0s 0
SHH 5995.204 Hz
FIORES 0.182959 Hz
A0 2.7328011 sec
6 2%

oW 83.400 usec
0E 6.00 usec
TE 300.0 K
o1 1.00000000 sec

== CHANNEL f1 ====e=

NUCE 1H
Py 3.00 usec
LY

-2.00 08
SFO1 300. 1320882 MHz

F2 - Processing parameters
1

s;

SF 3001300122 MHz
WOW EM

558 0

8 0.10 Hz
8 0

aC 1.00

10 NMR plot parameters

ox 0.00 cm
oy 10.00 cm
Fip 10.000 ppm
1 3001.30 Hz
Fop -0.500 ppm
F2 -150.06 Hz
BPMCM 0.52500 ppm/cm
AzCM 157.56825 Hz/cm

Current Data Parameters
cyc-2008-64
2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20080319

Tine 2.50
INSTRUN av300
PROBHD 5 nm NP 1H/13
PULPROG 2909
n 65536
SOLVENT coc13
NS 6144
o5 4
SHH 22675.736 Hz
FIORES 0.346004 Hz
A 1.4451188 sec
A6 8192
o™ 22.050 usec
L3 6.00 usec
1€ 300.0 K
ot 2.00000000 sec
att 0.03000000 sec
a2 0.00002000 sec
CHANNEL 1 =
13¢
5.50 usec

8
M2

-6.00
75.4775508

- = CHANNEL f2 ==
cPOPRG2 waltz16

Nuc2 1H
pePO2 £0.00 usec
Ly -2.00 68
ALz 17.70 68
PLI3 17.71 08
sF02 300.1312005 Mz
F2 - Processing parameters

st 65536

5 75.4677509 Mz
WOR N

558 0

8 1.00 K2

@ [

ac 1.40

10 NMR plot parameters

o 20.00 ca

o 5.00 cf

F1p 220.500 ppm
1 16640.64 Kz
Fap -0.500 pp
F2 -37.73 W2
PPMCN 11.05000 ppm/ca
HEZCH 833.91864 Hz/cm
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0,50
o,mé
0_60{
0.50-] o]
1 N
0.40 Ne &
2 5
0.30] 4h
0.20
0.104
0.00
' 200 " sl 6.00 "god ' 1000
Minutes
RT Area |, Height| %
(min | (V*sec) | ®A™3| (V) |Height
1(12.743 125211636 | 50.03 |772033 | 52.67
2[15.055 (25182504 | 49.97 |693726 | 47.33
1 00
0.0
0,60
5 ]
<C
0.40-
020
0.0
B AN s SN v's SR 40\ "1000 ' 1200 ' "4400 " 1600 T T80d
Minutes
RT Area o Height %
(mi) | (Vv sec) | A3 (V) |Height
1112.681 (40242363 | 98.36 1111046 | 97.60
2115.344 669303 1.64 27371 2.40
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-0.0046

K2-23-2
- 4 cemnmomNeTeD mToEanaa
S @ IToP0oPILORSTINmOOTYBnMT
g g I8
L & T TCE9SESTEEERINRT 58833
< ~ B R N VR YR S B S s S
[e]
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g g glgs(z(s(s8la 818
g g 318 218(3(5/818 8l5
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& LY 88K S588RE3HE Bsxiw
§ s cg SRRe 293g88Aa RINST
E VoW S\
o
CN
NC
4i
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. . S— v T T T T
— e .
ppm 200 150 100 50 0
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Current Data Parameters

NAME cyc-2008-47
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080305
Time 16.20
INSTRUM avi00
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0 32768
SOLVENT coc13
NS a8
s 0
SWH 5995.204 Hz
FIDRES 0.182959 Hz
40 2.7329011 sec
RG 256
oW 83.400 usec
0E 6.00 usec
TE 300.0 K
01 1.00000000 sec
CHANNEL f1 ==
1H
3.00 usec
-2.00 98

SFO1

300.1320882 Mrz

72 - Processing parameters
sI 32768

SF 300.1300122 M4z
WOW EM
558 ]

8 0.10 e
68 0

eC 1.00

10 NMR plot parameters

cx 20.00 cm
o . 10.00 cm
F1p 10.000 pom
F1 3001.30 Hz
Fop -0.500 ppm
F2 ~150.06 Hz
PPMCM 0.52500 ppm/cm

HICM 157.56825 Hz/cm

Current Data Parameters
cyc-2008-47
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters
%af 20080310
Time 19.04
INSTRUM av300
PROBHD 5 am ONP 1H/13
PULPROG 2909

™ 65536
SOLVENT coc13

NS 2088

0s a
SHH 22675.736 H2
FIORES 0.346004 Hz
A 1.4451188 sec
76

o8 22.050 usec
3 6.00 usec
TE K

01 2.00000000 sec
a1 0.03000000 sec
912 0.00002000 sec

e CHANNEL 1 =erussns
13

Pt 5.50 usec
Lt -6.00 d
SFO1 75.4775598 MMz
=zeesue CHANNEL (2 ==mssese
CPOPAG2 waltzi6
Nnuc2 1
Pepo2 80.00 usec
L2 -2.00 08
aL12 17.70 d8
pL13 17.71 d8
SF02 300. 1312005 MHz
2 - Processing parameters
st 65536

SF 75.4677517 Mz
WOW £

558 0

8 1.00 Hz
8 [

P 1.4

10 NMA plot parameters
o 20.0¢

0 cn
o 4.00 cn
F1p 220.500 ppm
F1 16640.64 Hz
Fop -5.500 ppm
F2 -415.07 W
PPMCH 11.30000 ppm/cn

852.78558 Hz/cm
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0.22] ¢
D.zo-f il
] O
0.184 N
0.16] ME .
014
N 0.12-; 4 %
< paod o
] [ap}
0.08]
o.osé
0.04]
0.02_5
000} — - -
"200 ' 400 ' 600 800 10.000 12.00' '14.00' "16.00 "18.00 '20.00' '22.00 24.00' '25.00' '28.00' '30.00' '32.00
Minutes
RT Area |, Height | %
min | (Vsec) | A (V) |Height
1(12.53214838848 | 50.65(228339( 72.03
2130.192| 4715155 | 49.35| 88674 | 27.97
0.25]
. o
0.204 o
Ne P
015
5 4
<L
0.104
005 -
1 o
uw
] o
D,oo__—__/\fdh_.“__,% AN
0.00 5ol U 1000 " sed 2000 "2500 ' ' 3000 ' 3500
Minutes
RT Area |, Height| %
(miny | (Vsec) | ®A™®3| (V) |Height
1112.584 207333 1.17] 10970| 4.10
2129.583 [17454122 | 98.83 (256750 95.90
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K12-31-4
CRONLOYTNOr O DD NN N T NN N AN DDOO N MY OO
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Current Data
NAME

EXPNO
PROCNO

Parameters

cyc-2008-15
1

1

F2 - Acquisition Parameters
Date_ 20080

108
Time 20.05
INSTAUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
T 32768
SOLVENT €013
NS 128
0s 0
SHH 5995.204 Hz
FIORES 0.182959 Hz
AQ 2.7329011 sec
G 64
oW 83.400 usec
0E 6.00 usec
TE 300.0 K
o0t 1.00000000 sec

SFO1

3.00 usec
-2.00 d8
300. 1320884 MHz

F2 - Processing parameters

gg4n

8
8
PC

1D NMR plot parameters
ox

43

300.1300124 M4z
EM

0
0.10 Hz
0

1.00

.00 cn

8.00 cm

10.000 ppm

3001.30 Hz

-0.500 ppm

-150.06 Hz
0.52500 ppm/cm
157.56825 Hz/cn

Current Data Parameters
NA ye-20(

08-15
2
1

F2 - Acquisition Parameters
e 200801

Date
Tine 13.21
INSTRUM av300
PROBHO 5 am ONP 1H/13
PULPROG 2909

0 65536
SOLVENT coc13

NS 512

0s 4

SHH 22675.736 Hz
FIDRES 0.346004 Hz
4 1.4451188 sec
a6 8192

oW 22.050 usec
3 6.00 usec
TE X

ot 2.00000000 sec
a1 0.03000000 sec
a12 0.00002000 sec
ameenn CHANNEL f{ ==

NuCt 13¢

Pt 5.50 usec
PLt -6.00 08
SFO1 75.4775598 Mz
mexssess CHANNEL 2 wees
cPOPRG2 waltz16
nuc2 1H
acpo2 80.00 usec
L2 -2.00 08
pL12 17.70 68
pL13 17.71 o
SF02 300.1312005 Mz

F2 - Pracessing parameters
s1

SF
WOW
558
8
8
[

10 NMA plot parameters
o

oy
F1P
F1
£3
F2
PPNCH
HZCH

65536
75.4677548 Mz
]

0
1.00 H2
[

1.40

0 cn

4.00 cm
220.500 ppm
16640.64 Hz

11.30000 ppn/cn
85278564 Hz/cn
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AU

800 1000 1200 '1400 1600 1800 ‘2000 ‘2200 ‘2400 ‘2600 ‘2800 ‘3000 '32.00

Minutes
RT Area o Height| %
(min) | (V sec) | P22 (V) |Height

-
—
B~
©
=~
©

23264927 | 50.79 243390 | 62.60
22537990 | 49.21|145401 | 37.40

N
N
W
o
o
©

0.30]
0.251 oN
020

0.154 O

0.10]

AU
£

0.05]

23.863

0.004

200 200 "G00 ' so0o 1000 ‘1200 1400 1600 1800 ‘2000 ‘2200 ‘2400 ‘2800 ‘2800 3000

Minutes
RT Area |, Height| %
min | (v 'sec) | A" (v) | Height

-

14.382 28033192 | 97.65 (312214 | 97.75
23.863| 674434 235 T7175| 2.25

]
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Current Data Parameters

cyc-2008-24
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_

Time 17.56

INSTRUM av300

PROBHD 5 am GNP 1H/13

PULPROG 230
32768

SOLVENT coc13

NS 32

08 0

SHH 5095.204 Hz

£I0RES 0.182959 Hz

A0 2.7329011 sec

A6 256

OW 83.400 usec

0€ 6.00 usec

TE 300.0 K

o1 1.00000000 sec

CHANNEL f1

SFO1

300. 1320884 MH2

F2 - Processing parameters
s1 32768

SF 300.1300124 MHz
WOW M
558 0
8 0.10 Hz
o8 0
PC 1.00

10 NMA plot parameters
[=3

cn
oy 14.00 cn
F1p 10.000 ppm
F1 3001.30 Hz
Fop -0.500 ppn
F2 -150.06 Hz
PPMCM 0.52500 ppm/cm
HZCH 157.56825 Hz/cm

Current Data Parameters
NAME cyc-2008-24
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Oate_ 2008¢

Time 19.06
INSTAUM 2v300
PROBHO 5 mm ONP {H/13
PULPAOG 2909

0 65536
SOLVENT coc13

NS 636

3 4

SHH 22675.736 He
FI0RES 0.346004 Hz
A0 1.4451188 sec
6

o 22.050 usec
o€ 6.00 usec
€

o1 2.00000000 sec
o1 0.03000000 sec
912 0.00002000 sec

pLL -6.00 0B
SFO1 75.4775598 MHz
- = CHANNEL f2 =exemmss
CPOPAG2 waltz16
Nnuc2 "
PCPO2 80.00 usec
L2 -2.00 68
PL12 17.70 68
PL13

SF02 300.1312005 NHz
£2 - Processing parameters
st 65536

SF 75.4677548 Mz
WOW N

558 0

8 1.00 H2
8 0

ES 1.40

10 NMA plot paraneters

X 20.00 cm
o 4.00 cn
F1P 220.500 ppm
F1 16640.64 Hz
2P -0.500 pom
f2 -37.73 Hz
PPHC) 11.05000 ppn/cn

£33.91870 Hz/cn
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RT Area |, Height | %
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2(12.347 [ 6410322 | 49.23 1219587 [ 40.12
240
220
2.00—5 o
] N
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0807
o,@oé
0.40] ©
4 o~
0.204 p
0.004 5 =
200 200 6.00 " goo 10.00 1200 14.00
Minutes
RT Area o Height | %
(min) | (Vsec) | A% (V) |Height
1| 7.998 |54938576 | 98.58 (2346411 | 98.41
2112.626 791760 1.42 37869 1.59
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Current Data Parameters

NAME cyc-2008-25
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080116
Time 18.00
INSTAUM av300
PROBHD 5 mm GNP 1H/13
PULPROG . 2930

T 32768
SOLVENT coc13

NS 2

0s 0

SHH 5995204 Hz
FIORES 0.182959 Hz
28 2.7329011 sec
G 2%

oW 63.400 usec
3 6.00 usec
TE 300.0 K

01 1.00000000 sec

Py 3.00 usec
ALL -2.00 d8
SFO1 3001320884 MHz
F2 - Processing parameters
sI 32768

SF 300.1300124 MHz
WOW EM

558 0

8 0.10 Hz
68 0

PC 1.00

10 NMA plot parameters

=3 20.00 cn
oy 8.00 cm
FiP 10.000 ppm
F1 3001.30 Hz
FopP -0.500 ppm
F2 -150.06 Hz
PPMCH 0.52500 ppn/cm
HICM 157 56825 Hz/cm

Current Gata Parameters
3

cyc-2008-25
EXPNO 2
PROCNO 1
F2 - Acquisition Paraneters
Date_ 20080116
Tine 20.31
INSTAUM ava00
PROBHD 5 mm QNP 1H/13
PULPROG 2909
0 65536
SOLVENT coc13
NS 898
05 4
SHH 22675.736 H2
FIORES 0.346004 Hz
1.4451188 sec
A6 8192
on 22.050 usec
L3 6.00 usec
€ 300.0 K
01 2.00000000 sec
a1 0.03000000 sec
a1z 0.00002000 sec

PLL -6.00 08
sFot 75.4775598 Mz
CHANNEL f2 =
waltz16
1
80.00 usec
-2.00 68
17.70 68

@
300.1312005 Mz

sFo2

2 - Processing parameters
st

SF 75.4677556 MHz
HOK €N

558 0

8 1.00 H2

68 [

pC 1.40

10 NMA plot parameters

cx 20.00 cn

o

Fip 220.500 ppm

1 16640.64 H
Fap -0.500 pon
F2 -37.73 W
PoMCH $1.05000 ppn/ca
zeH 83391870 H2/cn
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o
0.05]
0,00_'\_J &g‘ ™
0.00 so0 " 000 " 500 0" 2000 2600 " 30,00 '
Minutes
RT Area |, Height| %
min | (v sec) | A3 () | Height
1111.724 (15572619 | 50.99 |257507 | 75.85
2127.862 114965554 | 49.01| 82008 24.15
2,00
i 80
1.60-)
1 40] o
] CH
“e
|,00{ cl
L]
] 41
060
0.40_:
] M~
0.20] p
] o
] o
0700—_ L — —
5.00 100 500 " 2000 25.00 30.00
Minutes
RT Area o Height %
min | (vsee) |*A®| (V) |Height
1(11.367 128918883 | 98.33 (1893936 | 99.08
2128.017 2193458 1.67 17576 | 0.92
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Current Data Parameters

NAME
EXPNO
PROCNO

Ccyc-2008-43
1

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

)
SOLVENT
NS

CHANNEL f1

20080305
20.50
av300

5 mm GNP 1H/13

2930
32768
coc13

32

0
5995.204 Hz
0.182959 Hz
2.7329011 sec

83.400 usec
6.00 usec

300.0 K
1.00000000 sec

1H
3.00 usec

-2.00 d8
300. 1320882 MHz

F2 - Processing parameters
s1

SF
WOW
558
[}
e}
PC

1D NMR plot parameters
ox

32768

300.1300122 Mz
EM

0
0.10 Hz
0

1.00

0.00 cm

7.00 cm

10.000 pom

3001.30 Hz

-0.500 ppm

-150.06 Hz
0.52500 ppn/cm
157.56825 Hz/cm

Current Data Parameters
NAME

cyc-2008-28

EXPNO 2
PAOCND 1
F2 - Acquisition Paraneters
Date_ 20080128
Tine 12.26
INSTRUM 300
PROBKO 5 mm ONP 1H/13
PULPACG 2009
0 65536
SOLVENT coc13
NS 1518
05 4
SHH 22675.736 W2
FIORES 0.346004 Hz
2 14451188 sec
a6 8192
04 22.050 usec
L3 6.00 usec
€
ot 2.00000000 sec
att 0.03000000 sec
912 0.00002000 sec

== CHANNEL f1 ==
NuCt 13C
3] 5.50 usec
pLt +6.00 0
sFo1 75.4775598 Mz
semeenne CHANNEL 2 ==
cPOPRG2 walt216
nuc2 1H
ocP02 80.00 usec
a2 -2.00 68
ALz 17.70 68
LIS 17.74 08
sF02 3001312005 MHz

F2 - Processing paraneters
sI

SF
WOW
558
8

8
e

10 NMA plot paraneters
o 20.01

75.4677540 Mz
€N

o
1.00 K2
[

1.40

4.00 ca
220.500 ppm
16640.64 H2
-0.500 gpn
-37.73 W2
11.05000 ppa/cn
©33 91964y /en
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AU

AU

1.00
0.80] ) -
] CH =
| NG i i =
0.604 c
0.40- 4m
0.20
0.00 ——
200 "oao0 5.00 8.00 10.00 " zo0 14,00 16.00
Minutes
RT Area o Height| %
min | (v sec) | 22| (V) | Height
1| 7.978118496030( 50.30(970561 | 59.69
2[11.104 | 18276627 | 49.70|655309 | 40.31
0.90-
o_ao_f
0.70 o
] CHM
0.60]
] NE 7
] 0
0.50
0.40]
0.30] 4m
0.20]
] ©
] I
0.10] &
D,OO-i :
200 '4.00 'so0 ' sod ' ' doo0 i2.00 14.00
Minutes
RT Area o Height| %
min) | (v rsec) | 2A®3| (V) | Height
1| 7.945(16786615 | 95.09|866043 | 95.29
2111.236 867533 491 42826 | 4.71
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Current Data Parameters
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NAME cyc-2008-26
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 116
Time 18.08
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930

o) 32768
SOLVENT coc13

NS 2

0s 0
SHH 5995.204 Hz
FIORES 0.182959 Hz
a0 2.7329011 sec
G 256

oW 83.400 usec
L3 6.00 usec
TE 300.0 K
o1 1.00000000 sec

CHANNEL 1 =====zz=

1H
3.00 usec

-2.00 d8
300.T320884 MHz

F2 - Processing parameters
sI 32768

SF
WOW
558
8
68
PC

10 NMR plot parameters
ox

oy
Fip
1
Fop
F2
PPMCH
HZCM

3001300124 MHz

0
0.10 Hz

0
1.00

20.00 cm
10.00 cm
10.000 ppm
3001.30 Hz

0.52500 ppm/cm

157.56825 Hz/cm

Current Data Parameters
NANE

EXPNO.
PROCNO

0

El
5 am ONP 1H/13

cyc-2008-26
2

1

F2 - Acquisition Parameters
ate. 20080117

9.11
00

2609
65536

4
22675.736 Hz
0.346004 Hz
1.4451188 sec
8192

22.050 usec
6.00 usec

300.0 K
+ 2.00000000 sec
0.03000000 sec
0.00002000 sec

cPOPRG2
nuc2
pePoz
a2
P12
PLI3
SFo2

HANNEL £2 ==

5.50 usec

-6.00 0B
75.4775598 MMz

waltz16
1

80.00 usec

17.74
300.1312005 Mz

F2 - Processing parameters
sl 65536

S
WOW
558
8
8
pC

1D NMR plot parameters
X

or
F1p
F1
2P
F2
PPMCH
H2eH

75.4677543 Mz
e
0
1.00 Hz
[
1.40

0 ca
4.00 ca
220.500 pom
16640.64 Hz
-0.500 pom
-37.73 W2
£1.05000 pon/ca
833.91870 Hz/cm
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0.80

0.704 0
] CHN
0.604 NC

18.469

0.50

AU

0.40]

1 4n
0.30]
020
0.10-]
DOO_JN_J
B B B e B e B

200 " a0d ' 'sbd ' 'sod ' dond 'dzod ' ia00

1600 1800 2000 ' 22od ' 2400 ' 200 2800

Minutes
RT Area |, Height | %
(mi) | (V sec) | A3 (V) | Height
1(10.309 |47616241| 48.98 |843758| 63.40
2118.469 |49607848 | 51.02 (487094 | 36.60

1 40-]

1.20
] o]

1.00- N
| e

0.80]

2 4
< 0.60]
1 4n

0.40]

0.20] o
4 (s}
L w

0.00]

2o " 40d " "eod  "sod 000 200t o '140d g0 o islod | ‘2000 1 2200
Minutes
RT Area |, Height [ %
min | (v sec) | PA®3 (V) |Height
1| 9.477 (84958716 97.21|1361432 | 97.49
2(18.639| 2440935 2.79 35012 2.51
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K12-31-3
BSBTR388329¥aL3Y SES2NRBEIB8 SRYBRE I88s85S
Bo2onm-S3aanBTRD BOBSHORITNE TOHIESS IT@MERIII
g N ERERRERR OUNGRNEEE0BY SIITBL FSHIXRIRS Current Dsta Paraneters
a N N N N N N A TN NN SOMddNANNAN Sddmes andos o NAME Cyc-2008-14
EXPNO 1
F2 - Acquisition Parameters
te 2008010
Tine 19.53
[e} INSTAUM av30
CN PROBHD 5 am GNP 1H/13
PULPROG 2930
. ™ 32768
NG SOLVENT coc13
NS 128
05 0
SWH 5995.204 Hz
FIORES 0.182959 Hz
A0 2.7329011 sec
6 64
oW 83.400 usec
40 o€ 6.00 usec
T€ 300.0 K
01 1.00000000 sec
CHANNEL f1 ==
1H
3.00 usec
-2.00 68
300.1320884 MHz
F2 - Processing parameters
st 32768
SF 300.1300124 MHz
WOW M
558 0
8 0.10 Hz
8 0
eC 1.00
10 NMR plot parameters
— — — o 20.00 cm
cy 60.00 cm
F1p 10.000 ppm
F1 3001.30 Hz
K 33 b} gfs|a|z|R 2 (3] 183 Fop -0.500 ppm
g 8|8 3 ] FE1 e I B ) I S e f2 -150.06 Hz
2z e 2 D i e P O I D BPMCH 0.52500 ppn/cn
ks . . . . : - HICM 157.56825 Hz/cn
ppm 8 6 4 2 0
K12-31-3
Current Data Parameters
NAME cyc-2008-14
© 2 osx wa son NEASTNOoONODT o m EXPN0 2
< By & IR B9 ¥8h6 888883283883 PROCNO '
a - - U O Qe J
a § S 288 T8 ININES FLIVYINLTLRY F2 - Acquisition Parameters
Date_ 20080110
N A A
INSTRUM av300
PAOBHD 5 mm ONP 1H/13
PULPROG 29pg
65536
SOLVENT coc13
xS 6144
05 4
[e] SHH 22675.736 Hz
FIORES 0.346004 Hz
CN x 14451188 sec
RG
NC oW 22.050 usec
DE 6.00 usec
e 300.0 K
D1 2.00000000 sec
att 0.03000000 sec
a12 0.00002000 sec
mmress CHANMEL ff mmmmeene
NUCt 13C
40 1 5.50 usec
PLL ~6.00 a8
sF01 75.4775598 waz
“eneaee CHANNEL f2 mmeesmes
CPOPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
LR -2.00 a8
PLI2 17.70 B
PLI3 17.71 o8
SF02 300.1312005 MHz
F2 - Processing parameters
sI 65536
SF 75.4677508 MMz
HOW EM
ss8 0
I} 1.00 M
8 0
eC 1.40
10 NMA plot parameters
ox 0 cm
| . o S0 e
Fip 220.500 ppm
Fi 16640.64 Hz
FoP -5.500 ppm
e T 7 A e — L A0 i
N 11.30000 ppm/cm
ppm 200 . 150 100 50 0 H2ew 852.78558 Hz/cm
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AU

AU

0.25]

S39

0.20-
0.154
0.10]
0.05
0.00]
-0.05]
0.00 500 " 10.00 " 500 " 20.00 ' 25.00 " 30.00 '
Minutes
RT Area |, Height| %
(miny | (V sec) | A3 (/) | Height
1| 9.901 (20233980 | 50.74 |307450 | 79.04
2124.965 19642284 | 49.26| 81509 | 20.96
045
1 o
040 o
035 NC
030
025 4o
020]
015]
0.10]
] ©
0.05] 3
] <
00— ST S .
"o a0 ' Bod ' B00 000 1200 1100 "1600 1800 2000 ‘2200 ‘2400 200 ‘2800 3000
Minutes
RT Area |, Height| %
(miny | (V 'sec) | 22| () | Height
1] 9.089 (24912430 | 99.74 |466384 | 99.82
2(24.083 64713 0.26 -855| 0.18
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540

Paraneters

Current Data
NA

3 cyc-2008-50
EXPNO 1
PROCNO 1
Date 20080305
Time 20.54
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
0 32768
SOLVENT coc13
NS 64
0s 0
SWH 5995.204 Hz
FIDRES 0.182959 Hz
A0 2.7323011 sec
RG 512
oW 83400 usec
0E 6.00 usec
TE 300.0 K
ot 1.00000000 sec
CHANNEL f1
3.00 usec
-2.00 d8
3001320882 MHz

F2 - Processing parameters
sI 32768

SF 3001300122 MHz
WO EM

SsB 0

8 0.10 Hz

68 0

e 1.00

10 NMA plot parameters

ox 0.00 cm
oy 10.00 cm
£1P 10.000 pom
£1 3001.30 Hz
Fop -0.500 ppm
F2 -150.06 Hz
PPMCM 0.52500 ppm/cm
HICH 157.56825 Hz/cm

Current Data Parameters

cyc-2008-50
EXPNO 2
PROCNO '

F2 - Acquisition Paraneters
Date_ 20080306

ne 22.21
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2gpg

™ 65536
SOLVENT coc13

NS 11580

0s 4
SHH 22675.736 W2
FIORES 0.346004 Hz
20

1.4451188 sec
8192

)
Mz

It
pePO2 80.00 usec
L2 -2.00 08
pLI2 17.70 08
L13 17.71
SF02 300.1312005 Mz

F2 - Processing paraneters
st 65536

SF 75.4677504 MHz
WOW N
ss8 0
8 1.00 2
8 [
pC 1.40

10 NMA plot parameters
o 20.0¢

o 10.00 ca
F1P 220.500 ppm
F1 16640.64 Hz
2P -5.500 ppn
F2 -415.07 Wz
PPMCN 11.30000 ppn/cn
H2ZCH, 852.78558 Hz/cm
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AU

AU

0.704
0.604 o
] oN
] NE
0.50
] 9]
0.40 o
] ap
0_30{
0,20—:
0.104
D,OU{J
"o ' "400 U 'elod ' T80 o o'od o200 4od o telod o sodt o200 | 22000 '
Minutes
RT Area |, Height| %
(mi) | (V'sec) | A3 | (V) | Height
1(14.201 50472557 | 50.48 |667021 | 55.53
2117.505 (49505696 | 49.52 534243 | 44.47
220
2.00—3
1 and o]
1603 o
160 NC
-|.4o_f
] Q
120 O ap
1.004
o.ao—f
0.60_5
0.40_5
o.zo_f
o.oo—f
T TJo0 400 ' 600 sod | 000 | 1200 | 1400 | 1600 | 1800 | 2000
Minutes
RT Area |, Height | %
min | (v 'see) | PA (VY | Height
1(13.922 193224575 | 99.23 (2092995 | 99.23
216.267 725414 0.77 16186 | 0.77
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K3-15-4
UERIBRSLRICRIBREE Y BBV ICIRICRSSENE8 B2
EBRACCIRCBBISSEa@ BUBREsBBSwo-Ro3nangsy 83
g MOOOOUUNA U0 @ BoOANBORI~NOOHDOAOYGO 99 Current Data Parameters
a P N N N N N A N N N N NN I N e - R NAME cyc-2008-85
EXPNO 1
\M‘%/ w / \\/ //// // SROCNO 1
F2 - Acoy ition Parameters
Date.. 20080414
Tine 19.26
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0, 32768
SOLVENT coc13
NS 64
0s 0
SHH 5995204 Hz
FIDRES 0.182959 Hz
A0 2.7329011 sec
A6 512
oW 83.400 usec
5 0E 6.00 usec
€ 300.0 K
01 1.00000000 sec
1
SFO1 300.1320882 MHz
F2 - Processing parameters
SF 300.1300121 MHz
WO Y
58 0
8 0.10 Hz
8 0
oC 1.00
L_ 10 NMR plot parameters
o 20.00 cn
o 10.00 cm
F1p 10.000 ppm
Fi 3001.30 Hz
s 583 o 3|83 S|B] |B(BI Fop -0.500 ppm
g 8|38 I S|S|812|3] (2])8]3 F2 -150.06 Hz
£ ol <la = alalal<lal <<= PPMCM ﬂS?Sﬂupuc;l/cm
B - HICH 157.56625 Hz/cn
— 1 T T " T
ppm 8 6 a 2
K3-15-4
© N o et Data araneters
bis oo 0 © ™o~ M cyc-2008-85
H i s g <8 8Y YELRE 72 ORI g g foar :
y N . o 1
= ] & ¥ 8% 83 NN NN -8 @ 2
- - - — - - ™ ™ o N - F2 - Acquisition Parameters
\ \\// Oate_ 20080422
Time 13.58
\// // INSTAUN avi00
PAOBHD 5 mm GNP 1H/13
PULPROG 200
0 65536
SOLVENT cocl3
NS 2048
0s 4
ShH 22675.736 Hz
FIoRES 0.346004 Wz
;Gﬂ 1.4451188 sec
8192
o o 22.050 usec
2 6.00 usec
1E 300.0 K
ki 2.00000000 sec
att 0.03000000 sec
a12 0.00002000 sec
== CHANNEL f1 ==. -
13C
5 “t 5.50 usec
oLt -6.00 0B
S0t 754775598 Mz
sssensas CHANNEL f2
CPOPAG2 waltz16
nc2 "
°croa 80.00 usec
AL -2.00 08
PLI2 17.70 @8
AL 17.71 o
5702 300.1312005 Mz
F2 - Processing parameters
st 65536
s 754677523 Wiz
HOH e
558 0
1.00 W2
68 0
oC 140
| J 10 NMR plot parameters
A cx 20.00 cn
. or
F1p 220.500 ppm
F1 1664064 Hz
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