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General Experimental Section: Reagents were obtained commercially and used without
further purification unless indicated otherwise. Solvent was removed under reduced pressure and
the residue obtained was chromatographed on a silica gel column (230-400 mesh) using a
gradient solvent system (EtOAc / n-hexane as eluant unless specified otherwise). 'H and °C
NMR spectra were measured on either Bruker DPX-500, DPX-400 or DPX-300 spectrometer.
Chemical shifts (J ppm) were determined with tetramethylsilane (TMS) as internal reference.
Mass spectra were determined on a Finnigan MAT 95 mass spectrometer. IR spectra were
recorded on a Bio-RAD PTS-165 spectrometer. Chiral HPLC spectra were measured on an

Agilent 1100 series using Chiralcel-OD column.

General Procedure for Synthesis of Propargylamines

A mixture of Au(Salen)PF¢ (0.01 mmol), aldehyde (1.0 mmol), amine (1.1 mmol) and alkyne
(1.5 mmol) in water (1 mL) was stirred at 40 °C for 24 h in the absence of light under N;
atmosphere. The reaction mixture was extracted with diethyl ether. The combined organic layers
were dried over anhydrous MgSQ,, filtered, and concentrated under reduced pressure. The
product was purified by flash column chromatography on silica gel using ethyl acetate-hexane as

eluent. [V. K.-Y. Lo; Y. Liu; M.-K. Wong and C.-M. Che, Org. Lett., 2006, 8, 1529.]

The preparation of propargylamine 1n and 1s was the same as the others, despite the reactions
were performed under reflux condition.

General Procedure for Silver-Mediated Synthesis of Axially Chiral Allenes from
Optically Active Propargylamines under Thermal Condition

A mixture of propargylamine (0.1 mmol) and AgNO; (0.05 mmol) in CH3CN (2 mL) was stirred

at 40 °C for 24 h in the absence of light. Solvent was removed under reduced pressure. The
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product was purified by flash column chromatography on silica gel using ethyl acetate-hexane as
eluent. The % ee value was determined by HPLC using Chiralcel OD column with IPA-hexane

as eluent.

General Procedure for Silver-Mediated Synthesis of Axially Chiral Allenes from
Optically Active Propargylamines under Microwave-Assisted Condition

A mixture of propargylamine (0.1 mmol) and AgNOj3 (0.05 mmol) in CH3CN (1 mL) was stirred
for 20 min at 70 °C under microwave irradiation (60 W). After cooling to room temperature,
solvent was removed under reduced pressure. The product was purified by flash column
chromatography on alumina using ethyl acetate-hexane as eluent. The % ee value was
determined by HPLC using Chiralcel OD column with IPA-hexane as eluent, or by GC using

Cyclodex-f column.

General Procedure for Preparation of Racemic Allenes
Racemic propargylamines 1a’-1h’, 1j’-1s’ were synthesized as described above, despite using
pyrrolidine as the amine component. The racemic propargylamines then were transformed into

racemic allenes using procedures described above.
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Characterization Data of Optically Active Propargylamines

OAOH

N

: S \\
1h

F3;C
Me

Yellow oil; analytical TLC (silica gel 60) (30 % EtOAc in hexane) Ry= 0.37; "H NMR (300 MHz,
CDCls) 6 7.75-7.73 (d, J = 8.2 Hz, 2H), 7.62-7.59 (d, J = 8.2 Hz, 2H), 7.43-7.40 (d, J = 8.0 Hz,
2H), 7.15-7.12 (d, J = 8.0 Hz, 2H), 5.17 (s, 1H), 3.80 (dd, J = 11.0, 3.7 Hz, 1H), 3.57 (dd, J =
11.0, 2.7 Hz, 1H), 3.32-3.25 (m, 1H), 2.83-2.75 (m, 1H), 2.59-2.53 (m, 1H), 2.35 (s, 3H), 2.01-
1.61 (m, 4H); °C NMR (75 MHz, CDCls) & 143.35, 138.60, 131.64, 129.67 (q, J = 32 Hz),
129.07, 128.38, 125.14 (q, J = 4Hz), 124.11 (q, J = 270 Hz), 119.46, 88.44, 83.60, 62.31, 61.88,
56.11, 47.78, 27.82, 23.45, 21.32; IR (NaCl, neat, cm™) 3400, 2361, 2216, 1619; EIMS m/z 342

(M'-CH,0H); HRMS (EI) for C;H;oF3N, caled 342.1469, found 342.1463.

O’\OH

N

Ph \\
1m

Yellow oil; analytical TLC (silica gel 60) (30% EtOAc in hexane) R,= 0.30; 'H NMR (400 MHz,
CDCl) 6 7.54-7.52 (m, 2H), 7.36-7.33 (m, 2H), 7.29-7.25 (m, 1H), 5.36 (s, 1H), 5.27 (t, J=1.6
Hz, 1H), 5.00 (s, 1H), 3.78 (dd, J=10.9, 3.6 Hz, 1H), 3.51 (dd, J=10.9, 2.3 Hz, 1H), 3.21-3.16
(m, 1H), 3.18 (td, /= 5.9, 3.0 Hz, 1H), 2.74-2.68 (m, 1H), 1.96 (s, 3H), 1.95-1.90 (m, 1H), 1.86-
1.83 (m, 1H), 1.72-1.58 (m, 2H); °C NMR (100 MHz, CDCl3) § 139.15, 128.24, 128.01, 127.51,
126.50, 121.80, 89.00, 84.30, 61.81, 61.62, 56.06, 47.74, 27.98, 23.82, 23.53; IR (NaCl, neat,
cm’™) 3400, 2361, 1616; EIMS m/z 224 (M'-CH,OH); HRMS (EI) for CsH sN, calcd 224.1434,

found 224.1430.
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LN,

Yellow oil; analytical TLC (silica gel 60) (50% EtOAc in hexane) R = 0.26; "H NMR (400 MHz,
CDCl3) 8 7.61-7.60 (m, 2H), 7.52-7.50 (m, 2H), 7.39-7.28 (m, 8H), 5.13 (s, 1H), 3.83 (dd, J =
11.0, 3.5 Hz, 1H), 3.54 (dd, J = 11.0, 2.5 Hz, 1H), 3.32-3.27 (m, 1H), 2.82 (td, J = 9.3, 7.3 Hz,
1H), 2.66-2.61 (m, 1H), 2.01-1.61 (m, 4H); °C NMR (100 MHz, CDCl;) & 139.06, 131.87,
128.39, 128.36, 128.14, 127.68, 122.97, 87.89, 85.31, 61.86, 56.37, 47.95, 29.72, 28.04, 23.62;
IR (NaCl, neat, cm'l) 3429, 2361, 1653; EIMS m/z 317 (M"); HRMS (EI) for C5,H;NO, calcd

317.1774, found 317.1767.

g\

Yellow oil; analytical TLC (silica gel 60) (10 % EtOAc in hexane) Ry= 0.23; 'H NMR (300 MHz,
CDCl;) & 7.43-7.38 (m, 2H), 7.27-7.22 (m, 3H), 3.51-3.48 (d, /= 7.4 Hz, 1H), 2.76-2.61 (m, 4H),
1.79-1.75 (m, 5H), 1.61-1.45 (m, 4H), 0.95-0.88 (m, 6H); >°C NMR (75 MHz, CDCls) § 131.61,
128.09, 127.56, 123.70, 88.03, 85.40, 58.33, 50.20, 43.76, 23.54, 22.33, 21.79, 10.89, 10.75; IR
(NaCl, neat, cm'l) 3430, 2362; EIMS m/z 254 (M'-CH,OH); HRMS (EI) for C;sHxuN, calcd

254.1909, found 254.1909.

OAOH

N

t-Bu“'\
1p

Yellow oil, analytical TLC (silica gel 60) (10 % EtOAc in hexane) Ry= 0.11; 'H NMR (400 MHz,

Ph

CDCL3) & 7.43-7.40 (m, 2H), 7.31-7.24 (m, 3H), 3.63-3.59 (m, 1H) 3.43-3.40 (m, 1H), 3.41 (s,

1H), 3.07-3.02 (m, 2H), 2.97-2.92 (m, 1H), 1.87-1.70 (m, 4H), 1.08 (s, 9H); '*C NMR (100 MHz,
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CDCls) 6 131.51, 128.14, 127.74, 123.36, 86.55, 86.51, 64.81, 63.86, 61.56, 49.49, 35.75, 27.76,
27.22, 25.00; IR (NaCl, neat, cm'l) 3436, 2360; EIMS m/z 256 (M'-CH3); HRMS (EI) for

C17H2»NO, caled 256.1701, found 256.1701.

O’\OH

N
n-Bu“'\

ir Ph
Yellow oil; analytical TLC (silica gel 60) (30 % EtOAc in hexane) Ry=0.31; "H NMR (400 MHz,
CDCls3) 6 7.42-7.38 (m, 2H), 7.30-7.25 (m, 3H), 3.75 (t, J = 7.7 Hz, 1H), 3.63 (dd, J = 10.8, 4.0
Hz, 1H), 3.44-3.41 (m, 2H), 3.10-3.06 (m, 1H), 2.96-2.91 (m, 1H), 2.85-2.78 (m, 1H), 1.91-1.86
(m, 1H), 1.80-1.69 (m, 4H), 1.50-1.34 (m, 4H); *C NMR (100 MHz, CDCl3) & 131.49, 128.01,
127.69, 123.09, 87.83, 85.01, 61.79, 61.74, 52.55, 47.13, 34.69, 28.74, 27.62, 23.49, 22.22, 13.83;

IR (NaCl, neat, cm™") 3435, 2361, 2335; EIMS m/z 240 (M*-CH,OH); HRMS (EI) for C;7HxN,

calcd 240.1752, found 240.1754.

Yellow oil; analytical TLC (silica gel 60) (50% EtOAc in hexane) Ry= 0.16; 'H NMR (400 MHz,
CDCl) & 7.28-7.23 (m, 2H), 7.19-7.14 (m, 3H), 3.54-3.49 (m, 2H), 3.34 (dd, J = 10.8, 2.3 Hz,
1H), 2.99-2.95 (m, 1H), 2.90-2.85 (m, 1H), 2.77-2.68 (m, 3H), 2.22-2.18 (m, 2H), 1.92 (q, J =
7.8 Hz, 2H), 1.87-1.71 (m, 4H), 1.53-1.46 (m, 2H), 1.44-1.38 (m, 2H), 1.34-1.28 (m, 5H), 0.90-
0.87 (m, 3H); °C NMR (100 MHz, CDCl3) § 141.61, 129.26, 128.75, 83.48, 77.63, 61.65, 61.58,
51.50, 47.03, 37.03, 32.83, 31.22, 28.95, 28.39, 27.72, 23.66, 22.50, 18.52, 13.95; IR (NaCl, neat,
cm’™) 3429, 2364; EIMS m/z 296 (M"-CH,OH); HRMS (EI) for C,;H3N, calcd 296.2373, found

296.2374.
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Characterization Data of Racemic Propargylamines

()

N

Cl

X

19’ Ph
Pale yellow oil; analytical TLC (silica gel 60) (10% EtOAc in hexane) R, = 0.25; 'H NMR (300
MHz, CDCl) & 7.62 (s, 1H), 7.50-7.47 (m, 3H), 7.32-7.30 (m, 3H), 7.26-7.25 (m, 2H), 4.87 (s,
1H), 2.67-2.65 (m, 4H), 1.79-1.77 (m, 4H); *C NMR (75 MHz, CDCl;) & 141.70, 134.13,
131.79, 129.45, 128.28, 128.23, 127.69, 126.35, 122.93, 87.40, 85.73, 58.46, 50.09, 23.50; IR
(KBr, neat, cm™) 2362; EIMS m/z 295 (M"); HRMS (EI) for C;oH;sNCl, calcd 295.1127, found

295.1122.

Yellow oil; analytical TLC (silica gel 60) (30 % EtOAc in hexane) Ry= 0.58; 'H NMR (400 MHz,
CDCl;) 6 7.74 (d, J= 8.2 Hz, 2H), 7.59 (d, J = 8.2 Hz, 2H), 7.38 (d, J = 8.1 Hz, 2H), 7.10 (d, J =
8.0 Hz, 2H), 4.92 (s, 1H), 2.68-2.64 (m, 4H), 2.32 (s, 3H), 1.79-1.76 (m, 4H); C NMR (100
MHz, CDCls) 6 143.78, 138.38, 131.65, 129.66 (q, J = 32 Hz), 129.03, 128.49, 125.11 (q, /=4
Hz), 124.22 (q, J = 270 Hz), 119.78, 87.74, 84.73, 58.54, 50.04, 23.48, 21.32; IR (NaCl, neat,
em™) 2361, 2224, 1619; EIMS m/z 343 (M"); HRMS (EI) for C,,H3oNF3, calcd 343.1548, found

343.1540.
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o

Ph \\

o

OMe
Pale yellow solid; analytical TLC (silica gel 60) (10 % EtOAc in hexane) Ry = 0.18; 'H NMR
(300 MHz, CDCl3) 6 7.91 (s, 1H), 7.65-7.61 (m, 4H), 7.49 (dd, J = 8.5, 1.6 Hz, 1H), 7.38-7.33
(m, 2H), 7.30-7.24 (m, 1H), 7.12 (dd, J=9.0, 2.5 Hz, 1H), 7.05 (d, /= 2.4 Hz, 1H), 4.91 (s, 1H),
3.84 (s, 3H), 2.74-2.69 (m, 4H), 1.81-1.79 (m, 4H); °C NMR (75 MHz, CDCl;) & 158.16,
139.62, 133.99, 131.23, 129.23, 129.12, 128.43, 128.24, 128.20, 127.49, 126.67, 119.30, 118.09,
105.72, 87.35, 86.22, 59.18, 55.15, 50.25, 23.47, 14.07; IR (NaCl, neat, cm™) 2352; EIMS m/z

341 (M"); HRMS (EI) for C24H,3NO, caled 341.1779, found 341.1774.

Yellow oil; analytical TLC (silica gel 60) (30% EtOAc in hexane) Ry= 0.27; 'H NMR (300 MHz,
CDCl) 6 10.03 (s, 1H), 8.06 (s, 1H), 7.85-7.79 (m, 2H), 7.52-7.47 (m, 1H), 6.18-6.15 (m, 1H),
4.87 (s, 1H), 2.65-2.57 (m, 4H), 2.20-2.11 (m, 4H), 1.82-1.76 (m, 4H), 1.70-1.59 (m, 4H); "*C
NMR (100 MHz, CDCl3) & 192.21, 141.23, 126.37, 134.76, 134.19, 129.72, 128.77, 128.38,
120.25, 89.49, 82.45, 58.32, 49.89, 29.45, 25.51, 23.41, 22.21, 21.40; IR (NaCl, neat, cm™) 2361,

1699, 1653; EIMS m/z 293 (M"); HRMS (EI) for C20H23NO, caled 293.1774, found 293.1776.
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L

Ph \\

im’

Yellow oil; analytical TLC (silica gel 60) (10% EtOAc in hexane) Ry= 0.31; 'H NMR (400 MHz,
CDCl) 6 7.54-7.52 (m, 2H), 7.35-7.31 (m, 2H), 7.28-7.23 (m, 1H), 5.32 (s, 1H), 5.22-5.21 (t, J =
1.7 Hz, 1H), 4.75 (s, 1H), 2.62-2.59 (m, 4H), 1.93 (s, 3H), 1.80-1.73 (m, 4H); *C NMR (100
MHz, CDCl;) 6 139.54, 128.10, 127.44, 126.68, 121.43, 88.03, 85.68, 58.96, 50.17, 23.76, 23.41;
IR (NaCl, neat, cm™) 2361, 1615; EIMS m/z 225 (M"); HRMS for CisH N, calcd 224.1434,

found 224.1437.

Yellow oil; analytical TLC (silica gel 60) (30% EtOAc in hexane) Ry= 0.33; 'H NMR (400 MHz,
CDCL) 6 7.61-7.59 (m, 2H), 7.49-7.47 (m, 2H), 7.36-7.33 (m, 3H), 7.30-.27 (m, 5H), 4.87 (s,
1H), 2.70-2.67 (m, 4H), 1.82-1.74 (m, 4H); >C NMR (100 MHz, CDCls) & 139.47, 131.75,
128.45, 128.22, 128.04, 127.54, 123.20, 86.88, 86.68, 59.11, 50.25, 23.45; IR (NaCl , neat, cm™)

2362; EIMS m/z 232 (M"-C4H;); HRMS (EI) for C;7H 4N, caled 232.1121, found 232.1120.

A
10' Ph

Yellow oil; analytical TLC (silica gel 60) (10 % EtOAc in hexane) Ry= 0.37; 'H NMR (300 MHz,
CDCl3) 6 7.43-7.39 (m, 2H), 7.29-7.24 (m, 3H), 3.49 (d, J = 7.4 Hz, 1H), 2.75-2.61 (m, 4H),
1.79-1.75 (m, 5H), 1.61-1.42 (m, 4H), 0.95-0.88 (m, 6H); >°C NMR (75 MHz, CDCls) § 131.61,

128.08, 127.56, 123.71, 88.03, 85.40, 58.33, 50.19, 43.77, 23.55, 22.34, 21.80, 10.89, 10.75; IR
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(NaCl, neat, cm™) 2362; EIMS m/z 255 (M"); HRMS (EI) for C;sH»sN, caled 255.1987, found

255.1994.

()

N
t—Bu)\

1P " ph
Yellow oil; analytical TLC (silica gel 60) (10 % EtOAc in hexane) Ry= 0.39; "H NMR (400 MHz,
CDCl) & 7.44-7.40 (m, 2H), 7.28-7.23 (m, 3H), 3.46 (s, 1H), 2.82-2.73 (m, 4H), 1.77-1.68 (m,
4H), 1.06 (s, 9H); °C NMR (100 MHz, CDCl;) & 131.65, 128.13, 128.58, 123.84, 86.95, 65.14,
51.69, 36.11, 27.72, 24.19; IR (NaCl, neat, cm™) 2361; EIMS m/z 241 (M"); HRMS (EI) for

Ci7HxN, caled 241.1831, found 241.1847.

!

N
Yellow oil; analytical TLC (silica gel 60) (50% EtOAc in hexane) Ry= 0.28; "H NMR (300 MHz,
CDCls) § 7.28-7.15 (m, 5H), 3.44-3.38 (m, 1H), 2.75-2.57 (m, 6H), 2.25-2.20 (m, 2H), 2.00-1.80
(m, 2H), 1.76-1.74 (m, 4H), 1.54-1.39 (m, 4H), 1.32-1.26 (m, 4H), 0.89 (t, J = 6.8 Hz, 3H); "°C
NMR (75 MHz, CDCl;) & 141.96, 128.45, 128.19, 128.65, 85.61, 77.87, 53.91, 49.46, 36.95,
32.81, 31.28, 29.02, 28.46, 23.41, 22.54, 18.61, 13.98; IR (NaCl, neat, cm™") 2364; EIMS m/z

297 (M"); HRMS (EI) for Co;Hs/N, caled 297.2457, found 297.2446.
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Characterization Data of Allenes

Light yellow solid; analytical TLC (silica gel 60) (10% EtOAc in hexane) Ry = 0.66; 'H NMR
(400 MHz, CDCl3) 8 7.35-7.30 (m, 5H), 7.26-7.18 (m, 4H), 6.62 (d, J = 6.5Hz, 1H), 6.53 (d, J =
6.5 Hz, 1H); °C NMR (100 MHz, CDCls) § 208.05, 135.70, 134.71, 133.09, 129.92, 128.83,
127.59, 127.35, 126.83, 125.16, 98.91, 97.55; IR (NaCl, neat, cm™) 1937; EIMS m/z 226 (M");

HRMS (EI) for C;sH;Cl, calcd 226.0549, found 226.0546.

Light yellow solid; analytical TLC (silica gel 60) (10 % EtOAc in hexane) Ry = 0.47; 'H NMR
(300 MHz, CDCls) § 7.70-7.64 (m, 3H), 7.48 (dd, J = 8.6, 1.1 Hz, 1H), 7.43-7.29 (m, 4H), 7.25-
7.20 (m, 1H), 7.10 (s, 2H), 6.74 (d, J = 6.5 Hz, 1H), 6.64 (d, J = 6.5 Hz, 1H), 3.91 (s, 3H); °C
NMR (75 MHz, CDCl;) & 208.08, 157.75, 134.03, 133.84, 129.29, 129.20, 128.78, 127.33,
127.29, 127.07, 125.81, 125.37, 119.01, 106.02, 98.78, 98.61, 78.16, 55.33; IR (NaCl, neat, cm™)

2359, 1633; EIMS m/z 272 (M"); HRMS (EI) for C50H60, caled 272.1201, found 272.1200.

CHO

H
2|
Yellow solid; analytical TLC (silica gel 60) (10% EtOAc in hexane) Ry = 0.66; 'H NMR (400

MHz, CDCl3) § 10.01 (s, 1H), 7.79 (m, 1H), 7.72-7.70 (m, 1H), 7.57-7.55 (m, 1H), 7.49-7.45 (m,
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1H), 6.46-6.45 (m, 1H), 6.32 (d, J = 6.3 Hz, 1H), 5.82-5.79 (m, 1H), 2.17-1.97 (m, 4H), 1.68-
1.58 (m, 4H); '*C NMR (100 MHz, CDCL) & 206.99, 192.34, 136.87, 136.14, 132.50, 131.30,
129.27, 128.16, 127.97, 127.74, 102.25, 96.69, 25.97, 25.84, 22.43, 22.31; IR (NaCl, neat, cm™)
1931, 1699, 1601; EIMS m/z 224 (M'); HRMS (EI) for Ci¢H;60, caled 224.1196, found

224.1196.

20
Yellow oil; analytical TLC (silica gel 60) (10% EtOAc in hexane) Ry= 0.74; 'H NMR (300 MHz,
CDCl) 6 7.30-7.26 (m, 4H), 7.20-7.14 (m, 1H), 6.14 (dd, J = 6.4, 2.0 Hz, 1H), 5.41-5.37 (m,
1H), 2.01-1.98 (m, 1H), 1.60-1.33 (m, 4H), 0.99-0.91 (m, 6H); *C NMR (75 MHz, CDCl;) &
204.83, 135.27, 128.54, 126.55, 98.91, 94.55, 43.11, 29.72, 27.71, 27.47, 11.87, 11.67; IR (NaCl,

neat, cm™) 1963; EIMS m/z 186 (M"); HRMS (EI) for C4H,s, calcd 186.1403, found 186.1401.

Ph__ !

H ”e n-Hex
Yellow oil; analytical TLC (silica gel 60) (10% EtOAc in hexane) Ry= 0.71; 'H NMR (400 MHz,
CDCl) 6 7.29-7.26 (m, 2H), 7.20-7.16 (m, 3H), 5.13-5.07 (m, 2H), 2.72 (t, J = 7.8 Hz, 2H),
2.33-2.26 (m, 2H), 1.96-1.91 (m, 2H), 1.37-1.25 (m, 8H), 0.90-0.87 (m, 3H); °C NMR (75 MHz,
CDCls) 6 204.01, 141.98, 128.51, 128.53, 125.78, 91.56, 90.22, 35.52, 31.72, 30.73, 29.72, 29.17,
28.93, 28.80, 22.67, 14.11; IR (NacCl, neat, cm’l) 1948; EIMS m/z 228 (M+); HRMS (EI) for

Ci7H24, caled 228.1873, found 228.1871.
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ESI-MS Spectrum of 1a-Ag Adduct
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Figure S1a. ESI-MS spectrum of adduct of 1a and silver(I) (peak at m/z = 398).

Figure S1b. Peak at m/z 398. Figure Slc. Simulated isotopic pattern of CooH, NOAg (1a + Ag)).
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HPLC Spectra of 2a-o0, 2q-s

2a (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\DIPHENYL\V4-141F3.D)
mAU =] o9
1 = 4 ™
2000 - & &
. & g &
] &
] @
1500 s
1000
500
0 ] L T
I e e e e e T e S T
0 25 5 7.5 10 12,5 15 175
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=157,4 Ref=550,100

Peak RetTime Type Width Ares Heicght Ares
# [min] [min] [maT* =] [maTT] %
-1 I====1 | | | |
1 11.110 MM 0.2393 Z.74300=4 1910.52302 49,0336
2 14,360 MM 0.3220 2.84884=4 1474.55000 50.9464

Totals @ 5.59185=4 3385.07393

Results chtained with enhanced integqrator!

**++ End of Report ***

(R)-2a, for Table 1, entry 1

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\V3-19F01.D)
mAU

800

600

400

200

o
N
o
S
~
o
o
N
o
o
~
o

Area Percent Report

Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD]1 A, Sig=i537,4 Ref=550,100

Peak RetTime Type Width Area Height Ares
# [rin] [rin] [maT*s] [rA11] %
-1 I====1 | | | |
1 10.898 MM 0.2598 1.03377=4 E63.09436 09,1682
2 12,898 MM 0.3557 86.71213 4.06312 0.8318

Totals : 1.04244=4 6BE7.15748

Results obtained with enhanced integrator!

*#+** End of Report ***
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(R)-2a, for Table 1, entry 2

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\DIPHENYL\V4-152F1.D)
mAU 3 8
i 3
1750 h
1500 3 W
1250
1000
750 4
500
] o
] ]
250 :‘r
0 —— as
T e e S S s s e e e T Sy B T B e N B e e T
0 2.5 5 7.5 10 12.5 15 17.5 min|
Area Fercent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with IZTDs
Signal 1: DAD1l &, Sig=i57,4 Ref=5350,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAT] %
-1 I=—==1 | |
1 11.096 MM 0.2329 2.32116e4 1661.40918 99,4063
2 14.292 MM 0.3362 138.63343 6.897207  0.5937
Totals : 2.3350Ze4  1668.28124
Fesults obtained with enhanced integrator!
*** BEnd of Report *+**
(R)-2a, for Table 1, entry 3
DAD1 A, Sig=257,4 Ref=off (VANESSA\V5-141F1.D)
mAU o
]
q =]
500 o A
400
3004
200
Bl ch‘
] \a)
100 o 5 o
] S @
] O
0 . .
T e o
0 2.5 5 7.5 10 125 15 17.5 min|
Area Percent Report
Sorted Ey Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl &, Sig=257,4 Ref=off
Pealk RetTime Type Width Area Height Area
# [tin] [min] [maT*=] [mAaU] L]
-=-==1 |====1 | | | |
1 11.893 MM 0.3617 9935.74414 457.84518 99.5640
2 16.097 MM 0.3365 43.50912 2.03386 0.4360
Totals 9979.25326 459.87904

Results obtained with enhanced integrator!

*** End of Report ***
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(R)-2a, for Table 1, entry 4

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AG-ALL~1\DIPHENYL\V4-145F1.D)
mAU 7 0 s
1400 5 &
] - N
1200 e
1 \a
1000 4
800
600
400
] 2
200 2
0 ! ; halal
— T T T — T — T T
2.5 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Sorted By Fignal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL &, Sig=257,4 Ref=550,100
Peak RetTime Type Width Area Heicght Area
# [min] [min] [maU*s] [mal] %
-===1 I====1 | | |
1 11.585 MM 0.2472 1.78653e4 1204.53609 99,1027
2 153.338 MM 0.3327 145.39821 7.28467 0.8073
Totals : 1.80107=4 1211.8Z166
Results ocbtained with enhanced integrator!
**+* End of Report ***
(R)-2a, for Table 1, entry 5
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\DIPHENYL\V6-115F1.D)
mAU
30003
2500;
2000;
1500;
1000 -]
500;
0 1 L T
1 T T Ty o o T ]
0 2.5 5 7.5 10 15 17.5 min|
Area Percent Report
Sorted By Sicnal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & DPilution Factor with ISTDs

Signal 1: DADL &, Sig=257,4 Ref=off

Peak RetTiwme Type Width Area

# [rmin]

Height Area
[min] [mAl*s] [maU] %

Totals

|====1 | | | |
1 11.384 MM
2 15.310 M

0.4076 6.92211e4 2B30.23437 O99.4469
0.3132 385.01904 20.48774 0.5531

6.96061led4 2850.72211

Results obtained with enhanced integrator!

*** End of Report ***
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(R)-2a, for Table 1, entry 6

DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\DIPHENYL\V6-108F1.D)
et P
4 . N
E| - .i?
150 i
125
100
75
50 $
3 5 ,33’
25 S 4
] 6@
0 ‘ ‘ =
T T T T T T T R R T A R .
0 2.5 5 7.5 10 125 15 17.5 min|
Area Percent Report
Jorted By : Hicgnal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=s
Signal 1: DAD]1 A, Sig=i537,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal* =] [mal] %
-1 I====1 | | | |
1 11.444 MM 0.3139 2905.91235 154.31493 99.3709
2 15.097 MM 0.3340 18.30700 2.18011e-1 0.6291
Totals : 2924.30936 155.23294
Results ohtained with enhanced integrator!
*** End of Report ***
(R)-2a, for Table 1, entry 7
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\DIPHENYL\V6-109F1.D)
mAU 2 )
] © :
700 h ,\b@/
El PgEN
600 Yse?
500
400
300
Bl >
200 P
q 5 &
100 5 2
1 0, &
0 - T n s
b I | I | I | I | I I | I I | I I | I
0 25 5 7.5 10 125 15 17.5 min|
Area Percent Report
Jorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, 3ig=257,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mat*s] [ma1r] %
-1 |====1 | | | |
1 11.469 MM 0.3135 1.16625e4 620.10187 99,6681
2 15.157 MM 0.3057 38.83427 2.11751 0.3318
Totals 1.17017e4 622.241938

Fesults obtained with enhanced integrator!

**+ End of Report ***
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(R)-2a, for Table 1, entry 8

DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\DIPHENYL\V6-110F1.D)
mAU )
] © g
3000 g &
] S &
2500 ©
2000;
1500 4
1000;
500
—_— — :
0 2.5 5 7.5 10 125 17.5 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: paDl &, Sig=257,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [matr] %
-=-==1 |====1 | | | |
1 10.468 MM 0.3237 4.87523e4 2510.38623 99.6109
2 13.987 MM 0.4216 100.42012 7.52723 0.3801
Totals 4.89427e4 2517.9134¢
Results obtained with enhanced integrator!
*** End of Report ***
(R)-2a, for Table 1, entry 9
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\DIPHENYL\V6-114F1.D)
mAU <
<
1750 = 52
@
1500 v
1250
1000
750 >
&
500 S P
RClS
250 F2XY
. .
07 T ‘ T ST T ‘
0 2.5 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Sorted Ey Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & DPilution Factor with ISTDs

Signal 1: DAD1 &, Sig=257,4 Ref=off

Pealk RetTime Type Width Area Height Area
# [tin] [min] [maT*=] [mAaU] L]
-===1 |====1 | | | |
1 11.406 MM 0.2979 3.03682Ze4 1698.99072 09Z.3931
2 15.3z24 MM 0.3393 2500.27686 122.82414 7. 6060
Totals : 3.2B86853e4  1B21.81487

Results obtained with enhanced integrator!

*** End of Report ***
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2¢ (Chiralcel-OD column 0.46 cm x 25 ¢cm, 1% IPA in hexane, 0.4 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-BR\V4-169F1.D)

mAU
4 ©
] «V
2000 e g
] N 2
] B
1500
1000 |
500 |
0 : \
T
2.5 5 7.5 10 125 15 17.5 min|
Area Percent Report
Jorted By Hicgnal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]1 A, Sig=2537,4 Ref=550,100
Peak RetTime Type Width Area Height Area
# [1in] [1in] [maT*=] [ma1] %
| I====1 | | | |
1 11.504 pmM 0.2672 3.14038e4 1958.84766 49,1618
2 15.245 MM 0.3586 3.24746e4 1509.51111 50.8382
Totals : 6.38784ed4  3468.33876
Results obtained with enhanced integrator!
*#** End of Report ***
(R)-2c, for Table 2, entry 2
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\P-BR\V5-180F1.D)
mAU ]
3000
2500
2000
1500 4
10007: &
] S
500 ] R
E f—rlvﬁéb
L A
0 2.5 5 7.5 10 125 15 17.5 min|
Area Percent Report
Sorted Ev Sional
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Jignal 1: DAD1 A, 3ig=257,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [roin] [maU*=] [mAT] %
-1 |=—=1 | | | |
1 11.Z86 MM 0.2699 4.39503=4 2714.42432 99.1365
2 14,727 MM 0.4275 382.80276 14.92292 0.8635
Totals 4.43331ed  2720.34724

Fesults obtained with enhanced integrator!

**+* End of Report ***
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2d (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-TBU\V3-148F1.D)

mAU o o
] N~ N
500 b g
] & 2
400 \a pu
3004
200
100
0 -
T T T T T T S S S S S T S R B A R R SRR
0 2.5 5 7.5 10 125 15 17.5
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 &, Sig=257,4 Ref=550,100

Peak RetTime Type Width Area Height Area
# [min] [min] [maT*s] [mau] ]
-—1 I-——1 | | | |
1 8.973 MM 0.3459 9511.03465 458.26010 50.9399
Z 11.Z80 MM 0.3966 9160.08887 384.93011 49.0601

Totals : 1.86711ed 8943.18022

Results obtained with enhanced integrator!

*** End of Report ***

(R)-2d, for Table 2, entry 3

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-TBU\V4-174F4.D)

mAU ] 2 o2
1400 SIS
q 9
1200 \?@?"
1000 4
800
600
] el
400 XV
] © &
] (=] N
200 S &
q S
0 : T . Nv\
T T T T T T T T T S T S T S O T O S R B
25 5 75 10 125 15 17.5
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 2ig=257,4 Ref=550,100
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [raTr] %

e -1 [ [ [ [
1 0.368 MM 0.2800 2.12685e4 12Ze6.18507 99,2350
2 1z.008 MM 0.2652 166.12308 10.439681 0.7750
Totals : 2.14346e4 1276.63487

Resultz obtained with enhanced integrator!

*** End of Report ***
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2f (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-ME\V4-165F2.D)
mAU
1750
&°
1500 g
1250 > P
L8
1000
750
500
250
0 1 T
o o !
0 25 5 7.5 17.5 min|
Area Percent Report
Sorkted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier &£ Dilution Factor with ISTDs
Signal 1: DADL A, Sig=257,4 Ref=550,100
Pealk RetTime Type Width Area Height Area
# [rin] [min] [maU*=] [maU] %
-—1 |———1 | | | |
1 10.562 MM 0.2070 2.14214e=4 1725.16504 49,1813
Z 15.343 MM 0.3435 2.21346ed4 1073.94116 50.8187
Totals : 4,35561ed  2799.1062Z0
Results obtained with enhanced inteqrator!
*** End of Report ***
(R)-2f, for Table 2, entry 4
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-ME\V4-154F1.D)
q =
mAU - ] q’,bﬁo
] =] 3V
2000 I
1500 |
1000 |
] &
b A
500—: § _»(‘3’
1 o
0 ol
I e e e e T e e e e T ]
2.5 5 7.5 10 12.5 15 17.5 min
Area Percent Report
Jorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier &£ DI

Signal 1: DADL A,

Peak RetTime Type
# [rin]

ilution Factor with ISTDs

Sig=i57,4 Ref=550, 100

Width Area Height Area

2 15.444 MM

Totals

Results obtained

[min]  [mAT*s] [1aT1] 3
I I
0.1708 2.02235e4 1973.66675 99.3327

0.4708 135.8580Z 4.80931 0.6673
2.03593=4 1978.47606

with enhanced integrator!

*** End of Report ***

S26



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

2e (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-OME\V5-41F01.D)
mAU ] 3 o
1600 © AV
] [ n;.l’
14003 TP &
E +© 8 9
1200+ i‘éyi\e?
1000
800
600
400
200
0 - T - T
—— T T[T T T
25 5 7.5 10 125 15 17.5 min|
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=s
Signal 1: DAD]1 A, Sig=3i537,4 Ref=550,100
Peak RetTime Type Width Area Height Area
# [min] [min] [matT*=] [ma1r] %
| I====1 | | | |
1 13.624 MM 0.3222 Z.67241=4 1382.Z0357 50.780%
2 18,160 MM 0.4257 2.58932=4 1013.79645 49,3104
Totals : 5.2Z6173=4 2306.00201
Results obtained with enhanced integrator!
*** End of Report ***
(R)-2e, for Table 2, entry 5
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\P-OME\V4-153F1.D)
mAU ]
1 o
1 3 P
800 e N
] ) &
600
400
] >
] &
200 2§
] o 4
] B
0 . T . T
T T T T O T B T S S T S R S R E R S B S SR R
0 2.5 5 7.5 10 125 15 17.5 min|
Area Fercent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sige257.4 Ref=3350, 100

Peak RetTime Type Width Area Height Area
# [min] [rin] [maU* =] [taA1T] %
-1 I=—==1 | |
1 13.799 MM 0.3056 1.20z228e4 £55.71954 05.5832
2 18.319 MM 0.3879 555.55808 23.87112 4.4168

Totals : 1.25783e4 670, 59067

Results obtained with enhanced integrator!

**+* End of Report ***
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2g (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\M-CL\V6-13F01.D)

mAU 1
5007: w \bP‘
1 5 4°
400 g\?s'z‘
300
200
100
0] : ‘ :
) s e e e e e A e e e e A e e e e L e s e e S m
0 25 5 7.5 10 12.5 15 17.5
Area Percent Reporkt
Sorted By Signal
Multiplier 1.0000
DIilution 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Fignal 1: DADL A, Sig=257,4 Ref=off
Peak RetTime Type Width Area Height Ares
# [min] [min] [mAU*=] [maTr] %
-===1 |====1 | | | |
1 12.015 M 0.2877 6143.99707 355.96876 50.37483
2 15.708 MM 0.3403 6051.71338 2096.36731 49,6217
Totals : 1.21957e4 652.33707
Results obtained with enhanced integrator!
*++ End of Report ***
(R)-2g, for Table 2, entry 6
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\M-CL\V6-12F01.D)
mAU 0
N
2000 =
1750 N
1500
1250
1000
750 »
500 Q)Q
250 ﬁ'?@'b'
0 —
T T T T T T T T T T S S S S S S B B R SR A!
0 2.5 5 7.5 10 12.5 15 17.5
Area Percent Report
Zorted Bw Sicnal
Multiplier 1.0000
Dilution 1.0000
Usze Multiplier &£ Dilution Factor with ISTDs
Signal 1: DAD1 &, 5ig=257,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*=s] [mau] %
-1 |====1 | | |
1 11.725 mMm 0.3128 3.30591e4 1761.43079 99.5573
2 15.263 MM 0.2982 146£.99875 8.21570 0.4427
Totals 3.32061led  1765.64649

Results obtained with enhanced integrator!

*** End of Report ***
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2h (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\CF3ME\V4-171F2.D)

mAYS o g% SN
1400 N qV :"'_ oY
] S & s
1200 0 S
1000 4
800
600 4
400
200
05
1 o | [T | [T | [T l
25 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Uze Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=257,4 Ref=3550,100
Peak RetTime Type Width Area Heicght Area
# [min] [min] [mAU*=] [mAT] %
| I==—=1 | | | |
1 10.218 MM 0.3288 2.29974e4 1165.7641l6  48.2280
2 14.417 MM 0.3293 2.46873e4 1249.48645 51.7720
Totals : 4.76848e4 2415.25061
Results obtained with enhanced integrator!
*** End of Report ***
(R)-2h, for Table 2, entry 7
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\CF3ME\V4-159F2.D)
mAU ] ) «
. g &
] s N
- &
q 4
800 | s
600 |
400 | N
] A8
200 | 3
] D 5
] S
0 : :
L e e e e N s L s e e o L s s s s B B e
0 2.5 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, 3ig=237,4 Ref=530,100

Peak RetTime Type Width Ares Height Area
# [1in] [min] [rmAU*s] [mAI7] )
-===1 I====1 | | | |
1 10,380 MM 0.3206 1.62650e4 845.51544 99.2215
2 14.864 MM 0.2966 127.61410 7.17139 0.7785

Totals @ 1.63926e4 052.68683

Results obtained with enhanced integrator!

*** End of Report ***
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DAD1 A, Sig=257,4 Ref=off (VANESSA\V6-51F01.D)

mAU

2000
1750
1500
1250
1000
750
500
250

10.531

o
&

7
%.

Area Percent Report

Signal
1.0000
1.0000

Sorted By
Multiplier
Dilution

Use Multiplier £ Dilution Factor with ISTDs

Fignal 1: DADL A, Sig=i57,4 Ref=off

Peak RetTime Type Width Area Height Area
# [toin] [min] [mAU* 5] [mAU] )
-1 |====1 | |
1 10.531 MM 0.2791 3.19328e4  1907.22000 99,5160
2 15.545 MM 0.3233 155.20472 8.00552 0.4840
Totals : 3.20881ed4 1915.23452

Results obtained with enhanced integrator!

*** End of Report ***
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2j (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 1 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\NEP\V4-172F2.D)
mAU 7
3 D
700 o
] ©
3 = ™
600 & & N
] o Q
5004 I o &
] ™ ’D
3] © &
400 o
300
200
100 4
0 S W
7 " " " " | " " " " | " " " " | " " " " | " " " " | " " " " | " " " " "
0 25 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Sorted By Hignal
Multiplier 1.0000
Dilution 1.0000
Usze Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=Zi57,4 Ref=350,100
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*a] [man] %
-===1 I====1 | | | |
1 6.204 MM 0.1563 4760.98682 507.65067 40.9527
H 8.636 MM 0.2187 4770.00828 361.88260 50.0473
Totals 9530.99608 862.53333¢6
Results obtained with enhanced integrator!
*#** End of Report **+
(R)-2j, for Table 2, entry 9
DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\NEP\V4-161F1.D)
] for)
mAU 1 g quQ(\
] © N
1200 &
] @'
] o
1000
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] 8 &
1 oop®
0 L =
— T T T T T[T T T T[T T[T T
0 2.5 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Jorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTD=s
Signal 1: DAD]1 A, Sig=2537,4 Ref=550,100
Peak RetTime Type Width Ares Height Ares
# [min] [min] [maT* =] [maTT] %
-1 I====1 | |
1 6.243 MM 0.1570 1.14907=4 1219.462809 98,0070
2 8.635 MM 0.1913 126.97549 11.06229 1.0830
Totals 1.16177=4 1230.52518

Results obtained with enhanced integrator!

*#** End of Report ***
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2k (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=off (VANESSA\AU-ALL~1\C-HEXE~1\V5-132F1.D)

mAU 4 3 © A
] S e
25004 N & o
1 0 0
] & ~ &
2000 \a \a
1500 -
1000 -
500 4
S S S B B PR B R R N
2.5 5 7.5 10 125 15 17.5
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl &, Sig=257,4 Ref=off
Peak RetTime Type Width Area Height Ares
# [1in] [1in] [mau*s] [maU] %
-1 I====1 | |
1 1Z.059 pM 0.3215 4.53226ed4 2349.75806 48,9133
2 13.970 MM 0.3653 4.73327=4 2159.40161 51.0847
Totals : 9.2Z6553=4 4509.15967
Results obtained with enhanced integrator!
*** End of Report ***
(R)-2Kk, for Table 2, entry 10
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\CYCLOH~1\V5-00140.D)
mAU ] o
— 5
4 N
] 8
800 v
600
400
200 |
0] ‘ L
—— T T T [T T T
0 2.5 5 7.5 10 125 15 17.5
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=1537,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [maT+=] [matr] 3
| I====1 | | | |
1 12.242 MM 0.2964 1.46940e4 826.31610 99.2652
2 14,159 MM 0.3204 108.77821 5.65860 0.7348

Totals : 1.48028=4 831.97470

Results ochtained with enhanced inteqrator!

*#** End of Report ***
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21 (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 1 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\CHO_CY~1\V6-68F03.D)
mAU ]
©
] Qv &
800 o N 8
] S &P &
] R RS
600
400
200
0
| | | | | | |
2 4 6 8 10 12 14 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Zig=257,4 Ref=off
Peak RetTiwe Type Width Area Heicght Area
# [min] [min] [mAU+=] [ma1r] %
| |====1 | | |
1 8.070 MM 0.2884 1.087Z6ed E16.72876 40,7636
Z 8.940 MM 0.3068 1.07740e4 585.10077 50.2364
Totals : Z.1446624 1201.82033
Fesults obtained with enhanced integrator!
++% End of Report ***
(R)-21, for Table 2, entry 11
DAD1 A, Sig=257,4 Ref=off (VANESSA\AG-ALL~1\CHO_CY~1\V6-70F01.D)
mAU b D
2500 ] o
1 T ~,°-’(°
2000
1500 |
1000
500 -
o
T T T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 min|
Area Percent Report
gorted By SFignal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=257,4 Ref=off

Peak RetTime Type
# [min]

Width Area Height Area
[min] [mau*=] [mau] %
=== | | | |
1 8.251 MM 0.2611 3.58351e4 2287.30005 99.5341
2 9.063 MM 0.2061 160.49194 1z.98017 0.4459

Totals : 3.58956e4  2300.z2802Z2

Results obtained with enhanced integrator!

*** End of Report ***
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2m (Chiralcel-OD column 0.46 cm x 25 cm, 100% hexane, 0.4 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-75F01.D)
7] <
mAU 5 \b?
1 ~
800 = 4_,3:
4 Q[b
] S
600 -]
400
200
0 ;
| | | | |
5 10 15 20 25
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: DAD1 A, S5ig=Z57,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*=] [man] %
| |-—=1 | | | |
1 17.074 MM 0.3777 1.8185424  802.36658 30,1090
2 21.2898 MM 0.4721 1.81062e4 £30.23706 49.8910
Totals : 3.62916e4 1441.60364
Results obtained with enhanced integrator!
*** End of Report **#
(R)-2m, for Table 2, entry 12
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-74F01.D)
mAU 3 ¢
) &
2000 s 8
1750 v@?"
1500
1250
1000
750
S
)
500 g &
250 hEgr
PSS
0 ‘ L
1 | | | ! | ! ! |
0 5 10 15 20 25
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000

Usze Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=2Z57,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [ma1r] %
=== |====1 | | | |
1 16.954 MM 0.3846 4.15597=4 1800.87134 99.2153
Z Z1.168 MM 0.4443 328.69006 12.32042 0.7847

Totals : 4.18884=4 1813.20076

Eesults obtained with enhanced integrator!

*** End of Report ***
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2n (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.4 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-101F3.D)

mAU s o 2
~ & S
1600 - ERPA
v [
1400 < ‘u_s‘?se'z’
1200
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800
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0 - T
—— 7 [ [ T T [ T T T | T T T [ T T
25 5 7.5 10 12.5 15 17.5 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=237,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [rmin] [ralU*s] [watr] %
===l [====1 | | |
1 11.758 M 0.2828 2.56401e4 1459.70520 40.8826
2 15.936 MM 0.3510 £.576098e4  1223.72180 350.1174
Totals 5.1418%9e4  ZgB3.51709
Results obtained with enhanced integrator!
*** End of Report ***
(R)-2n, for Table 2, entry 13
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-102F2.D)
&1«“
g &
o B
B¢
T
T T T T T T S T S S A S SRR [ R R l
25 5 7.5 10 15 17.5 min
Area Percent Report
dorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=257,4 Ref=off
Peak RetTime Type WWidth Area Height Area
# [min] [min] [maT*s] [m&aTr] %
| I-——1 | | | |
1 11.780 MM 0.3179 3.363450e4  1763.34546 99,2932
2 15.905 MM 0.3397 239.42395 11.74685 0.7068
Totals 3.38744e4  1775.09231

Rezults obtained with enhanced integrator!

*#** End of Report ***
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(R)-2a, for Table 3, entry 1

DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-62F02.D)

mAU 4
] v
1 (o2} /\(1:1/
1400 8 ;v
] @
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] S
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8 9
200 &
04 ‘ e
1 I | I | I | I | I I | I | I I | I
0 25 5 7.5 10 125 15 17.5 min|
Area Percent Report
Sorted EBv Signal
Multiplier 1.0000
Dilution 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 &, Sig=237,4 Ref=off

Peak RetTime Type Width Area Height Area
# [tnin] [min] [mAl*=] [mAaT] %
-1 |====1 | | | |
1 1Z.059 MM 0.3909 2.72220=4 1160.78308 99.2187
2 16.355 MM 0.3494 214.36774 10.22633 0.7813
Totals 2.74363e4  1171.00941

Rezults obtained with enhanced inteqrator!

*** End of Report ***
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20 (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.7 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-66F05.D)
mAU ) N o
. 5 & e
] o RN
1000 | s 2 &
] & &
| : s
800
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200
0 . T
o | o ;o o o
25 5 7.5 10 125 15 17.5 min|
Area Percent Report
Sorted By Hignal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 &, Sig=257,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAaU+=] [matr] %
-===1 |====1 | |
1 13.613 MM 0.2955 1.77041e4 098.44647 49.87Z6
Z 15.935 MM 0.3443 1.77946e4 961.345949 50.1274
Totals : 3.54986e4 1859.79334
Eesults obtained with enhanced integrator!
*** End of Report ***
(R)-20, for Table 3, entry 2
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-58F01.D)
| ©
mAU g &
1 o W
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500 8 9
il X g
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o | o | o o ]
0 25 5 7.5 10 12.5 15 17.5 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=257,4 Ref-off
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [man] %
| |-—=1 | | | |
1 13.566 MM 0.3379 4.85680e4 2395.44678 99.1900
Z 15.886 MM 0.3436 396.6Z671 19.23931 0.8100
Totals : 4.8064624 2414.68600

Fesults obtained with enhanced integrator!

*** End of Report ***
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2q (Chiralcel-OD column 0.46 cm x 25 cm, 1% IPA in hexane, 0.3 mL / min)

Racemic

DAD1 A, Sig=257,4 Ref=550,100 (VANESSA\AU-ALL~1\C-HEXYL\V3-31F01.D)

0 T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 min
Area Percent Report
Sorted By H Sicnal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL &, Sig=2i57,4 Ref=350, 100
Peak RetTime Type Width Area Heicght Area
# [min] [rmin] [mau*s] [ra1] %
=1 === | | | |
1 z0.902 MM 0.4537 7559.62402 277.7042Z5 48.4778
2 Z23.963 MM 0.5101 8034.37256 262.51013 51.52Z2
Totals : 1.55940e4 540.214349
Results obtained with enhanced inteqgrator!
*** End of Report ***
(R)-2q, for Table 3, entry 4
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-72F01.D)
mAU ] 3
] S
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200+ ] &'Zf
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1 l l l l | l l l l | l l l l | l l l l | l l l l | l l )
0 5 10 15 20 25 min
Area Percent Report
Zorted By H Fignal
Multinlier H 1.0000
Dilution H 1.0000

Usze Multiplier & Dilution Factor with ISTD=s

Zignal 1: DAD1 A, S3ig=237,4 Ref=off

Peak RetbTime Type Width Area Height Area
# [min] [min] [mAl*s] [matr] %
| I==—=1 | | | |
1 19.941 MM 0.4p27 3.83579%4 1381.62561 98.5668
2 23.106 MM 0.5144 557.75836 18.07164 1.4332

Totals : 3.809157e4  1389.89723

Results cbtained with enhanced integrator!

*** End of Report ***
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2r (Chiralcel-OD column 0.46 cm x 25 cm, 0.1% IPA in hexane, 0.4 mL / min)

Racemic
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-84F02.D)
mAU = ~ \9% o
] ) @ O
B = QP S )
120 H S 4 =3 q.;l'
] T %, &
100 o v ES
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0 : -
o | o | [ | [ I
25 5 7.5 10 125 15 17.5 min|
Area Percent Revort
Sorted By Hignal
Multiplier 1.0000
Dilution : 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sige=i57,4 Ref=off
Peak RetTime Type Width Ares Height Ares
# [min] [win] [mAU* =] [mau] %
| I=—=1 | | |
1 16.132 MM 0.3634 2381.02954 109.19737 50.7213
Z 18.100 MM 0.3946 2313.31274  O7.710Z7 48.21787
Tokals : 4604,34220 206.91664
Results cbtained with enhanced integqrator!
*** End of Report ***
(R)-2r, for Table 3, entry 5
DAD1 A, Sig=257,4 Ref=off (VANESSA\V7-86F02.D)
mAU ] 8 o
1500—: % (b,;b"
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] e ¥
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Area Percent Report

Sorted By Figmal
Multiplier 1.0000
Dilution 1.0000

Usze Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=257,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mATT*s] [ma1] %
-1 I====1 | | |
1 16.108 MM 0.3603 3.13237=4 1449.06079 98.6060
Z 18.103 MM 0.3846 442.82938¢6 19.18112 1.3840
Totals 3.1766624  1468.25101

Fesults obtained with enhanced integrator!

++% End of Report ***
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2s (Chiralcel-OD column 0.46 cm x 25 cm, 100% hexane, 0.4 mL / min)

Racemic
DAD1 B, Sig=210,4 Ref=off (VANESSA\V7-111F5.D)
mAU SR
1 o Q?
1 & m@b W
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500 |
0]
q o | o | o o I ]
25 5 7.5 10 125 15 17.5 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD]1 B, Sig=2il0,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [maU] %
-1 |====1 | | | |
1 12.889 MM 0.3323 3.63890e4 1835.34363 47.3735
2 13.820 MM 0.3381 4.06430e4 18091.66689 52,6245
Totals : 7.72320e4  3727.01062
Results obtained with enhanced integrator!
***+ End of Report **+*
(R)-2s, for Table 3, entry 6
DAD1 B, Sig=210,4 Ref=off (VANESSA\V7-112F3.D)
AU N
mAU + S &
] w0 A\
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T 0 [ T .
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Area Percent Report
Jorted By Fignal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Fignal 1: DAD1 B, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [mau] %
| |====1 | | |
113,487 MM 0.3002Z 798.33040  44.32085 1.7400
Z 14,500 MM 0.3980 4.50851=4 1888.13806 935.2600
Totals : 4.58835=4 1932.45801

Fesults obtained with enhanced integrator!

**++ End of

Report **#
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GC Spectra of 2p

Racemic (Cyclodex-f column, He as carrier gas, | mL/min)

26.807 27 067
-~ -~

“wfidth at 502 : 00700
“wfidth at 103 : 01300

Peak #: 31 Peak. ares 935763
Peak paoints # : 162 Mame

Peal: ret time : 26, 8067
Peal start 26,6767
Peak end 26,9467
Peak height : 20813

Peak #: 32

Peak pointz #: 154
Peal. ret.time ;27 0667
Peak. start :26.9550
Peak end :27.2117
FPeak height ;20739

Concentr. : 4385625
Azymm. at 10% ; 1.0526
Azymm, at 5% 1.0693

USP Tailing factar : 1.0349

Peak area 1933463
Mame :

Concentr. ; 4374846
Az, at 10% ; 1.0526
Azymrm. at 5 1.0693

USP Tailing factor : 1.0349

(R)-2p, for Table 3, entry 3

Theor. plates : 8124551

Width at 50% : 0.0717
“Wwidth at 10% : 0.1300
Thear. plates: 790214.3

Feak #: 38

Peak pointz # : 156
Peak. ret.time ;26,8000
Peak, start 126 6800
FPeak end :26.3400
Peak height ;11150

Peak #: 33

Peak points # : 121
Peak ret.time :27.0533
Feak start ;26,9567
Feak end :27.1583
Peak height (225

Feak ares ;509280
Mame

Concentr. ;2472914
Agymm. at 102 0.95
Agymm, at 5% 09778

USP Tailing factor : 0.9889

Peak area 9883

RE

Concentr. : 0

Baymm. at 10% : 1.3438
Asymm, at 5% 1.4118

ISP Tailing factor : 1.2069

Wwidth at B0% : 0.0700
“Wwidth at 10% : 0.1300
Theor, plates : 812051

Wwidth at 507 - 0.0700
width at 10% - 01250
Theor. plates: 8274758
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'H and “C NMR Spectra

Current Data Parameters
NAME

va-101F
EXPNO 1
PROCND | 1

F2 - Acquisition Parameters
20061

Date 214

Tine 19.13
INSTRUN dpx300
PROBHD DUAL S
PULPROG 230

0 32768
SOLVENT coc13

NS 16

05 2

SWH 4496.403 Hz
FIORES 0.137219 Hz
AqQ 3.6438515 sec
A6 32

oW 111.200 usec
0E 6.00 usec
TE 00.0 K

01 1.00000000 sec

S AR T T —

SFO1 300. 1315007 MHz
F2 - Processing parameters
32768
SF 300.1300168 MHz
]
0
L8 0.30 He .
0

PC 1.00

10 NMR plot parameters |

This journal is (c) The Royal Society of Chemistry 2009

OH

Me ‘

5.00 cn i {
Fip 10.250 ppm I |
Fi 3076.33 Hz i |
F2p -0.250 ppm | i
F2 ~75.03 Hz |
PPHCM 0.42000 ppm/cm /
HZCH 126.05460 Hz/cm i
U J
= ulvf= (@ =) ol (vl (o ol [v|(w -
& ool ™ S I=101=1 ~ | |a||™ ~
& ojals| |~ =1 RIS w| (o]~ ™
g 3|3(3]| |s 3 sl3| |S all=lls &
s alaulauf Jeu - ||l 1< <|l<=llm -
— T T T T T
ppm 9 8 7 6 5 4 3 2 1
Current Data Parameters
NAME va-101F
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_
Tine 19.14
INSTRUM px300
PROBHD DUAL 5mn
PULPROG 29dc
32768
SOLVENT coc13
NS 100
0s 1
SHH 18832.393 Hz
FIDRES 0.574719 Hz
40 0.8700404 sec
A6 4597.6
oW 26.550 usec
0F 6.00 usec
TE 300.0 K
o1 2.50000000 sec
11 0.03000000 sec
CHANNEL 1
NUC 13¢
Pt 7.00 usec
PLL -6.00 dB
SFO1 75.4760204 MHz
CHANNEL f2
CPOPRG2 waltz16
nuc2 1H
PCPD2 100.00 usec
PL? 120.00 d8
PL12 18.00 dB
sFo2 300.1312005 MHz
F2 - Processing parameters
st 32768
SF 75.4677583 MHz
WOW
ssg 0
e 1.00 Hz
68 0
eC 1.40
I
10 NMR plot parameters
cx 5.00 cm
F1p 220.000 ppm
F1 16602.91 Hz
Fap -10.000 ppm
F2 -754.68 Hz
PPMCH 9.20000 ppn/cn
HaCH 694.30341 Hz/cn [ j j‘
AL
— T T T T T T ] 7 T T
ppm 200 180 160 140 120 100 80 60 40 20
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Current Data Paraficters
NAME VI-55F

£PN0 i
sROCND '

72 - Acouisition Paraieters
Date. 20080325

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

OH

e 1810
IwTM avi
PROBHC 6 mm GNP 1H/13.
PLPRG 2930 K
™ o768 PR N
'SOLVENT £ec13 \
NS/ 8
s o 1
SHH B012.820 Hz
FIORES 0.244532 H2 m
“ 2.0047731 sec
A6 B4
B 62,400 usee
%* 6.00 usec
T
oL 1.00000000 Sec
MCREST 0,00000000 sec
e 001500000 sec
- T—
w
L5 13.20 usec
At 4,00 d
SFOL 4001324008 Wz
#2 - Processing paransters
st /
5 4001300124 32 1
Won = P )
ey o . /
8 0.30 He i |
8 o 1 ‘
ac 1.00 - |
10 A plot paremeters I i
o .00 ¢ Vo j
10.08 cn - ! |
£1p 10.250 pom i | |
1t 101,33 e i ; |
fa0 ~0.250 o I v
7 100,03 e 4 ‘: . . i |1
PPwCH 042000 pp/en I | I i |
o 16804460 He/en H I | | i [
i o 1 |
| | | I 1 [ |
| | / o
| | | I .
; ; &
( |
| | | | |
| H | | .
1 J i
S J J S B | . o
- o s (o o] (o] (o <lo ol ol oo
s =] al<||le o o |= afo IS
& = @ =3 @| (&l |o1 ~|&y o T | =
g s a3 |8 S| s |3 & S|~ =&
E « sle| S =) = 7 wilo| ]
B I L T B B B B B B o o O B B S Mo e
pom 8 7 B 5 4 3 2 1 Q
Surrent Data Parateters
e e
e 2
BROCND 1
£2 - deauisition Faraneters
Date_ 20080325
Tine 101
IS TRUM
059 5 G /13
2017806 ag1c
™ 32768
SoLvERT coci3
N 00
0s o
sy 26178.010 bz
“10RES 0. 706808 Hr
X 06259168 sec
RG 18390. 4
o 15,100 wsec
o 5.00 us
T 27,7
o1 2.50000000 sec
aty 0.03000060 sec
MCREST 10.00000000 sec
e 0.01500000 sec
- cHEL 1§
IS
9.10 usec
500 a8
100,6238364 Mz
iz 12,90 a5
sF02 4001320007 Mz
72 - Poccessing paranelers
st 32766
s 100.56127732 Wiz
wow 2
s a
%} 1.00 Hz.
58 o
o L0
10 NMR plot parameters
B 25.00 cn
o 9,15 cn
e 220,600 pm
1 22134 61 2
2 10,000 opm
= ~1006.13 Kz
PRMCH 9.20000 opm/cm
iien 25,6375t ra/en
)
: : : == . o e = R R 1 — I ———
apm 200 180 160 140 170 130 80 60 40 20 [
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Current Data Paraneters
NAME v7-9%F

1
'

NS

05 o

W 8012.820 Hz Ph
FioRes 0.244532 2

0 20447731 sec

a6 724.1

ox 62.400 usec

o€ 6.00 usec

e .7 K

01 1.00000000 sec i
NCREST 0.00000000 sec /
NOHRK 0.01500000 sec |
=szaseas CHANNEL f1 = i
Nt [ (
Pt 13.20 usec !
ALt -4.00

L 400.1320007 Mz

F2 - Processing paraneters
st 32768

& 400.4300038 Mz {
o = |
5B o |
0.30 h |

5 o i |

oc 1.00 |

10 W plot paraneters i

o 25.00 cn {

o 5.53 cn

Fip 10.250 pon [

£t 4101.33 H2

#n 0,250 gon

2 -100.03 Hz [
PovCN 0.42000 ppn/cn |

Hzw 160.05460 H2/co

|
I La.
\

- ~[x]~ = | (=] (e o~ of|wo
s ~|a| = 3 & ‘co 3 a1 el o||&
& @|o|s s al |3 |@ jee] 3 ||
g S&a|& 3 S| o s S|= of|e
& aufeu~ - | =l = - wf|m

T e e o ey Ve T e |
ppm 9 8 5 4 2 Q

2
2

“2 - acquisition Paraneters
te_ 20090626

date.

Tine — 8.0 .
NsTA ava00
SR0BHD 5 nn GNP 1H/13
SULPROG 2g0c

o 32768
SOLVENT coc13

s 800

28 0

B 26178.010 He
FIORES 0.798889 Hz
Y 0.625188 sec
. 26008

o 19.100 usec
0 6.00 usec
€ 200.5 K
1 2.50000000 sec
a1 0.03000000 sec
NCREST 000000000 sec
NCHRK 0.01500000 sec.

CHANNEL £1

NuCt 13
1 9.10 usec
oLt -5.00 B

SFOL 100.6238364 MHZ

usec

0 dB
400. 1320007 Mz

- Processing paraneters
32768

100.6127668 iz
En

[
1.00 H2
o

1.40

0 cn
o 23.69 em
F1p 220.000 ppn
i 22134.81 Hz
&3 -10.000 ppm
F2 -1006.13 H2
PpUCH 9.20000 ppn/cn
oM 92563751 Hz/cn
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NANE V3-185F
EXPND 1
PROCNO 1 OH
F2 - Acquisition Parameters N
Date_ 200611
Tine 18.02 -
INSTRUM dpx300 W
PROBHD TUAL Som \\
BULPROG 230
™ 32768 1o Ph
SOLVENT coc13
A5 12
05 2
SHiH 4496 .403 Hz
FI0AES 0137219 Hz
sa 3.6438515 sec /
6 18
oW 111.200 usec
0E 6.00 usec
TE 300.0 K
Dt 1.00000000 sec
CHANNEL 11 i [
U 1H |
o1 9.00 usec
aLy .00 08
sFo1 300.1315007 Miz I
|
£2 - Processing paraneters |
sI 32768 !
E 300.1300221 NHz
WOW EM !/
ss8 ) ]
B 0.30 Hz |
&8 0 i
[ 1.00 |
10 KWA plot paranetens i I
ox 25.00 cn
F1p 10.250 ppm
3 3076.33 Hz |
Fap -0.250 ppm \
2 -75.03 Hz 1
PPNCH 0.42000 ppn/cn |
HICH 136.05462 Hz/cn
=l gk 2la o
g 3|& 3 = S||m <
& oufeu - < w [ [t=)
T T T ——r—T— T — T
poam 9 a8 7 B L] 4 3 2 1 0
Current Data Paraneters
v3-185F
EXPNO 2
FROCNO 1
F2 - Acquisition Parameters
Date_ 061027
Time 18.04
INSTRUM dpx300
PROBHD DUAL S
PULPROG 2g0¢
™ 32768
SOLVENT ose13
NS 8
25 1
ShiH 18832,393 Hz
FIORES 0.574718 2
A 08700404 sec
a6 4587.6
oK 26.5680 usec
o€ 6.00 usec
TE 300.0 K
o1 2.50000000 sec
a1t 0.03000000 sec
CHANNEL. 11
NOCH
o1 7.00 usec
oLq -6.00 0B
SFO1 75. 4760204 Mz
CHANNEL. 12 -
waltz1s
1H
100,00 usec
120.00 @8
18.00 8
200. 1312005 Miz
F2 - Processing parameters
st 32768
Ed 75.4677577 Wz
WOW EM
538 0
P 1.00 Hz
&8 0
oC 1.40
10 A plat paraneters
cx 5.00 cn
Fip 220,000 ppn
£l 16602.91 Hz
£2p -10.000 ppm
Fa ~754.68 Hz
PPMCM 9.20000 ppm/cm
H2CH 694.30341 Hz/cm l | "
] T T T T ———
ppm 200 180 160 140 120 100 €0 60 % 20 0
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Durrent Data Panameters
NAWE 3-182F

EXPND 1

PROCND 1 OH
F2 < Acquisit ion Paranietens

Date_ 20060726 N

Tine 2218

INSTROM avag

PROBHD 5 mn (GNP 1H/13 .

PULPROG 2930

08 o
sk 012,820 1z
FIDRES 0.244532 H2
0 2.0447731 sec
R 2.7
oK 52,400 usec
3 5.00 usec
TE M
0 1.00000000 sec {
MCREST 0.00D00000' sec {
WA 0.01500000 sec
o CHANNEL §1 ==menean
NUCL H
P 13.20 vsec
pLY =4.00 48
8FOL 400.1324008 WHz

F2 ~ Processing parameters
st 76

SF 4001300154 WHz
NOK =
556 ]

L8 0.30 Hz
68 o

PC 1.00

1D MR plot. perameters
ox 25.00 tn

o 9.05 cn
Fip X
FL 401,33 Wy
F2p -0.250 pon
2 -100.03 Kz
PRHCH 0..42000. ppr/cK f
IHZCH, 168-05450 Hz/cn i‘
|
0
]
.
i
I [
| /
i |
] ')
o |y o] (|0 o o
= Bl oz [m|w & 3
£ oo o=l == is] S
2 oo Slal [5|e & IS}
= <|ew <l il < o
U o T e e o R EEEmEm R T
2] B 7 ) 5 4 2 3 0
Current Data Paraneters
v et
X0 2
PROCNO 1
F2 - Atquisition Paranstsrs
Date_ 20050725
s
05 0
st 26178.010 iz
FI0AES 0798888 Hz
0 0.6250198 sec
6 3
o 13,100 usse
o 6.0 usec
3 2685
o1 2.50000000 sec
011 0.03000000 sez
HeREST 0.00000000 sec
HOHC 0.01500000 sec
CUNEL 11 exemenan
130
9.10 usec
-5.00 @B
100.6238364 Wiz
CHNNEL 12 -
cPOPRG2 waltzts
w2 "
PePD2 80.00 usec
P2 ~4.00 @8
L1 12,90 @B
sFo2 400, 1320007 Wiz
F2 = Processing paraneters
st
5 1006127844 Wz
won BN
558 o
w8 1,00z
&
pC 140
1D MR plot paransters
o 25.00 cn
or 9.21 cn
Fio 220,000 opn
Fo 2213481 bz
F2p ~10.000 pom
2 -1005.13 H
PoICH 9.20000 ppi/cn
Hah 925,53763 He/cn
. |
- T T P T T
ppm 200 180 160 140 120 1) 60 40 20 0
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Current Data Pananeters
NUE

Va-166F
EXPNO 1

PROCND ' OH
F2 - Acquisition Parameters N

Date_ 20080714

Tine 16.45

INSTRUM. 240l

PROBHD 5 o 0P 1H/13 BU'

PULPROG. 2930 -

% o nBu X

SOLVENT cocis

NS 16 1r Ph
os 0

swi 8012.820 1z

#10ES 0.2485%0 He

w0 2.0047731 sec

"6 12.7

o 52.400 usec

3 6.00 usec

3 20.3 K

1 1.00000000 sec

WeREST 0.00000000 sec

HENRK 0.01500000 sec

« CHANNEL {1 ==swesen
"

13,20 usec

=400 0B
400..4324008 Mz

ing paraneters

32768
5 4001300034 Wz
¥OH e
38 0
5 0.30 H i
68 0 |
oC 1.00
1D NHR plot paraneters
o 25.00 cn
oy 8.50 cn
FiP 10.250 ppm
Fi s
2 250 pon 1
F2 -100.03 H2 i
PPMEM 0.42000 ppm/cm i
HICH 158.05460 Hz/cm i
!
J ) .
| ) I l |
/
= oo ololo] (~[olx i) fou ~
@ @ Slo|<| |=|a|m o6l o o
S oo o=l |=|a|=! pln| |o o
g B|B slala| [ZSS) alo| |S =]
& <fe alal<l 1<l<l<] sl |< =
T e R o T e T e T e
ppm g 8 6 4 3 2 1
Current Data Paransters
NAVE
EXPND 2
PROCNO !
2 - Acauisition Paraneters
Oate_ 20060714
ine 18.18
INSTRUM avi
PROGHD 5 o ONP 2H/13
PULPROG 2900
2768
SOLVENT 400
N 19
08 0
s 26176.010 1
FIORES 0798689 K2
40 0.6259158 sec
A6 724,
oW 18.100 usec
o 5
T Y
o1 2.50000000 Ser
o1 0.03000000 ser
HCREST 0.00000000 sex
e 0.01500000 sec
PLL ~5.00 o8
sFo1 1006236364 Wz
nenenen CHANNEL 12
croPRG2 waltzss
sz I
PePo2 80.00 usec
P2 -4.00 0B
P12 12,90
5F02 400, 1320007 Mz
F2 - Processing paraneters
s1 32768
5 100.5427300 iz
WO En
ssB o
18 1.00 2
68
e a0
1D 1R plot paranetess
I 25.00 cn
o 7.56 cn
1P 220.000 ppm
£t 20130.82 1z
2 +10.000 pon
2 ~5006..15 12
PRMCM 9.20000 ppm/cm
Hen 92563776 Hz/cn
— T T T[T ————— | T—— T
ppm 200 180 160 140 120 100 80 B0 40 20
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furrent Data Paraneters
e V7-108F

20 1
A0CND 1
2 - pcquisition Paraseters
Date_ 20036505
Time 12.48
T avan
SROBHD 5 mn ONR 1713
ULPR 2930
o 32708
SOLVENT cocis
x5 13
08 o
W 8012620 bz
0.244532 Hr
"o 2.0447731 see
a6, 2
N 62,400 usec
2% 6.00 usec
i 297.6 &
0 100000000 sec
MCREST 0.00000000 sec
MEHRK. 0.01500000 sec
CHANNEL 1 =
1
13.20 usec

-4.00 48
sF0L 4001320007 Mz

72 - Processing paraneters
st 32768
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Ph™

1s n-Hex

400.1300208 iz
Y '
o
0.3 | |
o | | i
1.00 / |
]
10 N4F plot panansters
o .00 cn
5,04 co .
10.250 apn |
4101.33 2 I
~0.250 apm I
100,03 2 I
P 042000 pn/en !
2cn 18605461 /e I
|
e (W
) T /wj ARN ( mwm ARRgA
s INAE= o3| [&5|@ 3| (RI8[[E|<S|B| |5
& <@ RIS| |Bl&| o & o= &S] |
g =8 o3| |=|a|a a| (o8| |2]q|e] =
E lailes wlwl lolala < lailslailaila] fen
i B B e B i e R B O B R e R e A R s e S R T
pEm 9 7z & 4 3 1
Current Gata. Pananeters,
N vi-t087
2P0 E
SRoCKO h
72 - fcquisicion Paraneiers.
Sate 20000505
Tie 12.23
INTAu a
RO 5 m ONE 1H/13
PULPAOG agdc.
T 12758
SOLVENT cot13
% 53
» ]
s 26176010 w2
= 10RES 6.798859 17
a 06259168 sec
s 206
o
€
T
5
asy
SCREST
HCHRC 0.01500000 sec.
o, CHSNEL {1 mmanaimn
et s
P 910 usec
N -5.00 03
sFor 1006236364 iz
e 12
weltzi6
i
scen2 8,00 usec
b 4,00 43
a2 12,5008
sFoe 4064320007 Wiz
<2 - Brogessing savameters
5
s 100, 6t27828 iz
WD &
ss8 o
8 1,00tz
] o
a 40
10 MR plot parsnsters
o 25.00 cs
o 5.5 cn
#1p 220.000 pan
2 22130 81 by
#2h ~£0.000 nem
2 ~1006: 13 ¥z
ey 5.20000 paw/cn
e 2563763 Ha/ch
I
] |
1 |
1
1 |
i |
|
L
- B S T S e e S S B A S e L e B L e N S S
pen 200 180 186 120 100 80 BO 40 20
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Current Data Parameters
NAME

v5-188F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Oate_ 20080109

Tine 2013 N

INSTRUM px300

PROBHD OUAL 5nm Cl

PULPROG 2930 \
i) 32768 '\
SOLVENT c0c13 1 g Ph
s 4

05 2

SHH 4496403 Hz

FIDRES 0.137219 Hz

20 3.6438515 sec

A6 8.6

o 111,200 usec

L3 6.00 usec

€ 300.0 K

it 1.00000000 sec

CHANNEL 11

9.00 usec

SFO1 300.1315007 MHz

F2 - Processing parameters

s1
SF 3001300155 MHz
WO
558 0
L8 0.30 H2
68 0
PC 1.00
1D NMR plot parameters

25.00 cn
F1p 10.250 pom 1 1
Fi 3076.33 Hz
Fop -0.250 pom
F2 -75.03 H2
PPMCM 0.42000 pom/cm
HZCM 126.05460 Hz/cm

J x J
v

= o (<[]« =) w0 @©
s =|o|o|o e 8 oo
5 o|&i|eo| o 8 3 >
g alo|o|a S o a
g Slelm|< - < e

8 7 6 & 4 1 P

AME

XPNO

PROCNO

2 Acquisition Parameters

Jate 20080109

Time 20.14

IS TRUM 0px300

SROBHO OUAL Smm

SULPROG 200c

32768

SOLVENT coci3

NS a2

S 1

SWH. 18832393 Hz

“IDRES 0574719 H2

40 0.8700404 sec

36 3251

W 26.550 usec

%® 6.00 usec

€ 300.0 K

Bl 2.50000000 sec

at 003000000 sec
=sss=szazs=c CHANNEL (1 ==

NuCt 13C

21 7.00 usec

ALy -6.00 0B

SFO1 75.4760204 MHz

CHANNEL 12

CPDPRG2 waltzie

Nuc2 1H

2cPo2 100.00 usec

AL 120.00 08

e 18.00 0B

502 3001312005 W2

“2 - Processing parameters

Bl 32768

SF 75.4677537 MHZ

WOW EM

S8 0

B 1.00 Hz

8 0

ac 1.40

10 NMA plot parameters

ox 25.00 cn

1P 220.000 ppm

1 16602 91 Hz

“ep 10.000 ppm

2 -754 68 Hz

PPMCM 9.20000 ppm/cm

HzeH 694.30334 Hz/cm l ‘ U | ﬂ

" ¥ h
T S T L S S S S S T S S B BT T N [ T R T oy

ppm 200 70 160 140 00 e0 60 40 g
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Current Data Parameters
NAVE va-i

EXPND 1
PROCND 1

F2 - Acquisition Paranetens
Date. 20061215

Tine 17.23
INSTRUM avao
PROSHD 5 mn ONP 1H/13
PULPROG

1 32768
SOLVENT coc13

ns 12

08 0

ik 8012.620 H2
FIDRES 0.244532 o
0 2.0447731 sec
A6 2.6

o1 62.400 usec
3 6.00 usec
e

01 1.00000000 sec
WCREST 00000000 sec
CHAK ©.01500000 sec

13.20 usec
PLI -4.00 &8
sFo1 00. 1324008 iz

F2 - Processing paraneters
s1 32768

sF 00.1300408 Wiz
oK €
558 0

w8 0.30 e
68

pe 1.00

10 WA plot parameters
cx 25.00

o 5.41 cn
F1p 10.250 pon

F1 101,33 by

Fop -0.250 ppm

F2 -100.03 H2
PPUCH 0.42000 pon/cn
HICH 168.05461 Hz/cn
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FsC

R sy o — . A .
|
i \
- ~lo)|~) (o o et I 8 ©
© SlEln| S S o o =
s Sloflo| (& 3 Bl |m <
3 Sla||&| & S Sl | S
& al<ll<l 1< - <l = <
T T T — T T T T T
ppm 9 7 4 3 0
Current Data Parareters
Nave -102F
ExPN0 2
PROCNO 1
72 - Acauisition Peranetors
Date_ 20061215
ine 1.2
INSTAUM o
PROBHD 5 nm ONP 1H/13
PULPROG 200
) 2768
SOLVENT 3t
NS 15
0s 0
i 26178.010 He
FIORES 0.790889 e
o 5250188 sec
[ 16384
o 18100 usec
o 6.00 usec
T 268.5
o1 2.50000000 sec
oty 0.03000000 sec
MCREST 0.00000000 sec
HEWK 0.01500000 sec
eI -5.00 03
sro1 100.5236364 Wiz
e CHINIEL 12 =eaeanns
croRRG2 waltz16
NUc2. 1
PeRo2 80.00 usec
PL2 -
PLI2 12.50 o
sro2 400.1320007 iz
£2 - Processing parsneters
s1 2768
s 100.6127604 Wiz
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Current Data Parameters
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F2 - Acquisition Parameters

Date_ 20060719
Time 22.18
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SOLVENT coci3
NS 12
0s 2
SHH 4496403 Hz
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A0 3.6438515 sec ‘ OMe
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- Processing parameters
32768
300.1300290 MHz | |
M

0
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1.00
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=% 25.00 cm
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F2p -0.250 ppn 1
F2 -75.03 Hz | |
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05 1
SHH 18832.393 Hz
FIDRES 0.574718 Hz
A0 0.8700404 sec
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o€ 6.00 usec
TE 300.0 K
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F2 - Processing parameters
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EXPNO 1
PROCNO 2

F2 - Acquisition Parameters
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Current ata. Parareters
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Gurrent Data Paraneters
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Current Gote Mt amet
o

EXPIVG
PROCND
F2 - Acauisitaon Persreters N
Date._ 20061027
Time 18 02
INSTRUM px300
PROGHD DUAL 5mm \
PULPROG 930 \
32766 '
SOLVENT coe13 1o Ph
NS 12
oS 2
SiH 4496 403 Hz
FIDRES 0437218 Hz
Il 36439515 sec
G 18
oW 111 200 usec
DE 6.00 wsec
i3 300 0K
o 1 00000000 sec

CHANNEL. 11
1H

9.00 usec
Lt -6.00 0B )
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F2 - Processing parameters i
51 32768 {
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558 0 i
i) 030 Hz
c:3 o
pC 1,00
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Fi 3076.33 Hz
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5 2la 3 5 &)= @
E 512 g 1B =l =
g Sla 3 = S| |= -
K aifei - I~ el < ©
—— T . T — 7 T T
a 7 b 3 1 o
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05 1
SHH 18832.393 W
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51 2756
75.4677577 MHZ
EM
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1.00 Hz
0
1,40
10 NMR plot paremeters
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Current Data Parameters
NANE V31838
EXPND 1
PAOCHO. 1

F2 - bequisition Paraneters
Date_ 20080726

Tame 22.26
INSTRUM 3v400
PROBHD 'S mm ONP 1H/13
PULPROG 2530

™ 32788
'SOLVENT coci3

NS 16

08 o

Sk 8012820 Hz
FIORES 0.244532 Kz
o 2.07731 sec
#6 12.7

o €2.400 ser
3 6,00 usec
T 26.5 K

ot 1.00000000 sec
CREST 0.00000000 sec
MCHRK 0.01500000 sec
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Currcent Data Parameters
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EXPHO 1
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F2 - Acquisition Paramelers
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PULPROG 2430 n-nex
il 32768
SOLVENT cocu3
NS 14
05 2
SHH 4496 403 Hz
FI0RES 0.137218 Hz
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F2 - Acquisition Parameters
Oate_ 20090504
Tame 15.31
INSTRUM apx300
PROBHD DUAL Smm
PULPROG 2q0c
T 32768
SOLVENT MeOH
NS 80
0s 1
SHH 18632.393 H2
FIDRES 0574719 Hz
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Zurrent Data Parameters
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Current Data Parameters
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—
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Current Data Paraneters
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e ’ H
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OUAL 5 /‘:‘:\/

H Ph
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SOLVENT €ne13

" i 20

0s 2

SWH. 4456 403 Hz

FIDRES. 0.137218 Hz

AQ 3 6438515 sec 4
oW 111 200 vsec

DE .00 usec
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F2 - Processing parameters A i

ST 32768
SF 3001300085 MHz
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INSTAUM apx300
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SOLVENT CcDEL3
NS 707
as 1
SKH 18832.393 Hz
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CHANNEL f1
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CHANNEL f2
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SF02 300.1312005 MHz
22 - Processing parameters
St 32768
SF 75.4677479 MHz
WOW EM
Sse 0
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68 0 .
2C 1.40
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