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General Methods

NMR spectra were recorded with tetramethylsilane as the internal standard. Column
chromatography was performed using silica gel (200-300 mesh) eluting with ethyl acetate and
petroleum ether. Optical rotations were measured at 589 nm at 20 °C. TLC was performed on
glass-backed silica plates. Enantiomeric excess was determined by HPLC analysis on Chiralpak
AS, AD and OD columns. Commercial grade solvents were dried and purified by standard
procedures as specified in Purification of Laboratory Chemicals, 4th Ed (Armarego, W. L. F.;
Perrin, D. D. Butterworth Heinemann: 1997).

General procedure for thiourea-tertiary amine catalyzed asymmetric Friedel-Crafts
Reaction and domino reactions of naphthols 2 and nitroalkenes 3

Catalyst 1a (5.6 mg, 0.01 mmol, 10 mol %), naphthol 2 (0.10 mmol), and 4A MS (20 mg) were
stirred in dry toluene (0.80 mL) and cooled to the desired temperature under argon. Then
nitroalkene 3 (0.15 mmol) in dry toluene (0.2 mL) were added. After the stated reaction time, the
product was purified by flash chromatography on silica gel (previously saturated with cold
petroleum ether in order to retard the unreacted starting materials) to give the product 4 and 5.
For the F-C reaction, the reaction was generally conducted for 96 h. For the domino reactions, the
reaction was extended to 144 h. The enantiomeric excess was determined by HPLC analysis on
chiral column.

Ph,, 4aa 80% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 15:1); [a]p”

’ NO, =-27.3 (c =0.26 in CHCl3); 93% ee, determined by HPLC analysis [Daicel

OH  Chiralcel AS, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(major) =

OO 13.92 min, t(minor) = 16.06 min]; "H NMR (300 MHz, CDCl3): & = 8.12 (d,

J=28.7Hz, 1H), 7.79 (d, J=8.1 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.55-7.50

(m, 1H), 7.39-7.34 (m, 3H), 7.31-7.22 (m, 3H), 6.97 (d, J = 8.8 Hz, 1H),

5.87 (t, J=17.5 Hz, 1H), 5.47 (dd, J = 7.8, 13.2 Hz, 1H), 5.33 (dd, J = 7.1, 13.2 Hz, 1H), 5.28 (s,

1H) ppm; >C NMR (75 MHz, CDCl;): & = 151.4, 139.5, 133.0, 130.1, 129.7, 128.9, 128.8, 127.4,

127.2, 123.6, 122.4, 118.4, 117.6, 78.2, 41.0 ppm; ESI-HRMS: calcd. for C;sH;sNOs;+Na
316.0944, found 316.0941.

p-CIPh,, 4ab 82% vyield; yellow oil; Ry = 0.1 (petroleum ether/EtOAc = 15:1); [a]p™

' NO;, =-24.0 (c =0.30 in CHCl3); 94% ee, determined by HPLC analysis [Daicel

OH Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(minor)

OO = 23.72 min, t(major) = 30.46 min]; 'H NMR (300 MHz, CDCl3): § = 8.07

(d, J = 8.7 Hz, 1H), 7.79 (d, J = 7.9 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H),

7.56-7.50 (m, 1H), 7.40-7.35 (m, 1H), 7.32-7.29 (m, 2H), 7.26-7.22 (m, 2H),

6.97 (d, J = 8.8 Hz, 1H), 5.81 (t, J = 7.3 Hz, 1H), 5.46 (dd, J = 8.1, 13.2 Hz, 1H), 5.44 (s, 1H),

5.30 (dd, J = 6.7, 13.3 Hz, 1H) ppm; °C NMR (75 MHz, CDCLs): & = 151.3, 138.1, 132.9, 130.3,

129.6, 129.0, 128.9, 128.8, 127.6, 123.7, 122.2, 118.3, 117.2, 78.2, 40.5 ppm; ESI-HRMS: calcd.
for CgH4CINO5;+Na 350.0554, found 350.0555.

4ac 81% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 15:1); [a]p® =
+23.9 (¢ = 0.28 in CHCl3); 91% ee, determined by HPLC analysis [Daicel
Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(minor) =
21.75 min, t(major) = 27.68 min]; '"H NMR (300 MHz, CDCl3): & = 8.09 (d, J
= 8.7 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.71 (d, J = 8.7 Hz, 1H), 7.56-7.50 (m,
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1H), 7.40-7.32 (m, 3H), 7.00-6.93 (m, 3H), 5.81 (t, J = 7.4 Hz, 1H), 5.46 (dd, J = 8.1, 13.2 Hz,
1H), 5.35-5.28 (m, 2H) ppm; *C NMR (75 MHz, CDCls): § = 161.8 (d, "Jcr = 244.3 Hz), 151.2,
135.3, 132.9, 130.2, 129.7, 129.2, 129.0 (d, *Jcr = 8.0 Hz), 127.6, 123.7, 122.3, 118.3, 117.4,
115.6 (d, 2cr = 21.2 Hz), 78.5, 40.6 ppm; ESI-HRMS: calcd. for CigH4FNOs+Na 334.0850,
found 334.0834.

4ad 69% yield; yellow oil; Ry = 0.1 (petroleum ether/EtOAc = 15:1);

p-MePh,, 20 ) ) /
NO, [a]p™ =-14.4 (c = 0.26 in CHCl3); 85% ee, determined by HPLC analysis

OH [Daicel Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm,

OO t(minor) = 15.40 min, t(major) = 21.53 min]; 'H NMR (300 MHz, CDCls):

5=8.13 (d, J=8.7 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.69 (d, J = 8.8 Hz,

1H), 7.55-7.50 (m, 1H), 7.37 (t, J = 7.5 Hz, 1H), 7.26 (d, J = 8.1 Hz, 2H),
7.10 (d, J = 8.1 Hz, 2H), 6.95 (d, J = 8.8 Hz, 1H), 5.84 (t, J = 7.5 Hz, 1H), 5.45 (dd, J = 8.0, 13.2
Hz, 1H), 5.31 (dd, J = 7.0, 13.2 Hz, 1H), 5.25 (s, 1H), 2.29 (s, 3H) ppm; °C NMR (75 MHz,
CDClLy): & = 151.4, 136.9, 136.3, 133.0, 129.9, 129.5, 128.9, 127.4, 127.2, 123.6, 122.4, 118.5,
117.7,78.2, 40.7, 21.0 ppm; ESI-HRMS: calcd. for C;oH;;NOs+Na 330.1101, found 330.1095.

4dae 74% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 15:1);

p-MeOPh,,
' NO, [o]p™ = -22.4 (¢ = 0.24 in CHCL); 85% ee, determined by HPLC
OH analysis [Daicel Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min,
OO A= 254 nm, t(minor) = 25.02 min, t(major) = 30.06 min]; "H NMR (300
MHz, CDCl;): 6 = 8.12 (d, J = 8.6 Hz, 1H), 7.78 (dd, J = 1.1, 8.1 Hz,

1H), 7.69 (d, J=8.8 Hz, 1H), 7.52 (t, J = 7.5 Hz, 1H), 7.36 (t, J = 7.5 Hz,
1H), 7.31-7.28 (m, 2H), 6.96 (d, J = 8.8 Hz, 1H), 6.83-6.80 (m, 2H), 5.80 (t, J = 7.5 Hz, 1H), 5.45
(dd, J = 8.1, 13.2 Hz, 1H), 5.33-5.28 (m, 2H), 3.75 (s, 3H) ppm; B3C NMR (75 MHz, CDCl3): 6 =
151.4, 133.0, 131.3, 130.0, 129.7, 129.1, 129.0, 128.5, 127.4, 123.6, 123.0, 122.4, 118.5, 117.7,
114.2,78.4, 55.2, 40.5 ppm; ESI-HRMS: calcd. for C;9H7NO4+Na 346.1050, found 346.1051.

4af 72% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 15:1);

m-MePh /0, 20 i . .
NO; [a]p” =-14.1 (c = 0.18 in CHCI3); 91% ee, determined by HPLC analysis

OH [Daicel Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm,
OO t(minor) = 14.77 min, t(major) = 18.63 min]; "H NMR (300 MHz, CDCL):

§=28.14 (d, J = 8.6 Hz, 1H), 7.79 (dd, J = 0.83, 8.1 Hz, 1H), 7.68 (d, J =

8.8 Hz, 1H), 7.58-7.51 (m, 1H), 7.40-7.35 (m, 1H), 7.20-7.18 (m, 3H),
7.06-7.05 (m, 1H), 6.94 (d, J = 8.8 Hz, 1H), 5.84 (t, J = 7.5 Hz, 1H), 5.45 (dd, J = 7.8, 13.2 Hz,
1H), 5.36-5.29 (m, 2H), 2.29 (s, 3H) ppm; °C NMR (75 MHz, CDCl3): & = 151.5, 139.3, 138.5,
133.0, 129.9, 129.6, 128.9, 128.7, 128.1, 128.0, 127.4, 124.3, 123.6, 122.4, 118.5, 117.5, 78.2,
40.9, 21.5 ppm; ESI-HRMS: calcd. for C;9H7NO3+Na 330.1101, found 330.1109.

4ag 77% yield; yellow oil; Ry = 0.1 (petroleum ether/EtOAc = 15:1); [a]p™
D”" =-17.5 (c = 0.32 in CHCls); 90% ee, determined by HPLC analysis [Daicel
o NO, Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(minor) =

J = 8.7 Hz, 1H), 7.80 (dd, J = 0.76, 8.1 Hz, 1H), 7.72 (d, J = 8.8 Hz, 1H),
7.59-7.50 (m, 1H), 7.41-7.34 (m, 2H), 7.00 (d, J = 8.8 Hz, 1H), 6.31-6.30 (m,
1H), 6.11 (d, = 3.3 Hz, 1H), 5.98 (t, J = 7.2 Hz, 1H), 5.58 (s, 1H), 5.47 (dd,
J=18.8, 13.3 Hz, 1H), 5.13 (dd, J = 6.7, 13.3 Hz, 1H) ppm; °C NMR (75 MHz, CDCl3): & = 152.1,
151.9, 142.0, 132.7, 130.4, 129.6, 129.0, 127.4, 123.7, 122.2, 118.5, 114.8, 110.6, 106.9, 76.2,
35.4 ppm; ESI-HRMS: .calcd. for C;¢H;3NO4+Na 306.0737, found 306.0730.

‘ ‘ OH  14.57 min, t(major) = 25.75 min]; 'H NMR (300 MHz, CDCl5): & = 8.05 (d,
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4ah 79% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 15:1); [a]p”°

D,,, =+17.5 (c = 0.35 in CHCls); 94% ee, determined by HPLC analysis [Daicel
S - NO, Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(minor) =
OH  19.11 min, t(major) = 24.79 min]; 'H NMR (300 MHz, CDCls): 6 = 8.11 (d,

O J=28.7Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.58-7.50

(m, 1H), 7.43-7.37 (m, 1H), 7.17 (dd, J = 1.2, 5.1 Hz, 1H), 7.02-6.97 (m,

2H), 6.93-6.90 (m, 1H), 6.09 (t, J = 7.2 Hz, 1H), 5.55 (s, 1H), 5.48 (dd, J =

7.8, 13.3 Hz, 1H), 5.32 (dd, J = 6.7, 13.3 Hz, 1H) ppm; BC NMR (75 MHz, CDCls): 6 = 151.6,

142.6, 132.6, 130.4, 129.6, 129.0, 127.5, 126.8, 125.0, 124.8, 123.7, 122.1, 118.3, 117.0, 78.7,
37.0 ppm; ESI-HRMS: .calcd. for C;cH;3NO3S+Na 322.0508, found 322.0508.

~_""". 4ai 69% yield; yellow oil; R = 0.1 (petroleum ether/EtOAc = 15:1); [a]p™ =
NO2 .57 (c = 0.60 in CHCls); 94% ee, determined by HPLC analysis [Daicel

OH  Chiralcel AS, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(major) =

OO 7.25 min, t(minor) = 9.27 min]; "H NMR (300 MHz, CDCls): 5 = 8.13 (d, J
— 8.9 Hz, 1H), 7.77 (d, J = 8.1 Hz, 1H), 7.52 (t, J = 7.4 Hz, 1H), 7.35 (1, J =

7.8 Hz, 1H), 6.93 (d, J = 8.7 Hz, 1H), 5.26 (s, 1H), 5.09-5.02 (m, 1H),
4.99-4.93 (m, 1H), 4.53-4.46 (m, 1H), 2.23-2.07 (m, 1H), 1.84-1.69 (m, 1H), 1.34-1.09 (m, 2H),
0.86 (t, J = 7.3 Hz, 3H) ppm; °C NMR (75 MHz, CDCls): & = 151.4, 133.8, 129.4, 128.8, 127.1,
123.4, 122.5, 118.1, 117.7, 78.6, 36.5, 33.0, 20.9, 14.1 ppm; ESI-HRMS: .calcd. for
C1sH;7NO5+Na 282.1101, found 282.1090.

4ba 81% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 13:1);

Ph. NO, [a]p™ = -47.9 (c = 0.24 in CHCls); 91% ee, determined by HPLC

MeO OH analysis [Daicel Chiralcel AS, n-hexane/i-PrOH = 90/10, 1.0 mL/min,
A= 254 nm, t(minor) = 16.48 min, t(major) = 18.21 min]; '"H NMR

(300 MHz, CDCls): 6 = 7.66 (d, J= 8.9 Hz, 1H), 7.61 (d, J = 8.7 Hz,

1H), 7.38-7.24 (m, 6H), 7.01 (dd, J = 2.4, 8.9 Hz, 1H), 6.82 (d, J =
8.7 Hz, 1H), 5.76 (t, J = 7.3 Hz, 1H), 5.46 (dd, J = 7.9, 13.2 Hz, 1H), 5.30 (dd, J = 6.9, 13.2 Hz,
1H), 5.23 (br.s, 1H), H), 3.87 (s, 3H) ppm; °C NMR (75 MHz, CDCls): & = 158.9, 152.0, 139.7,
134.4, 130.4, 129.8, 128.8, 127.4, 127.2, 125.0, 116.7, 115.8, 115.7, 102.0, 78.3, 55.2, 41.3 ppm;
ESI-HRMS: .calcd. for C;9H{7NO4+Na 346.1050, found 346.1055.

p-CIPh, 4bb 83% yield; yellow oil; Rt = 0.1 (petroleum ether/EtOAc = 12:1);

" NO, [a]p® = -51.0 (c = 0.20 in CHCls); 95% ee, determined by HPLC

MeO OH analysis [Daicel Chiralcel AS, n-hexane/i-PrOH = 92/8, 1.0 mL/min,

OO A= 254 nm, t(minor) = 20.71 min, t(major) = 24.11 min]; 'H NMR

(300 MHz, CDCl3): 6 =7.67 (d, J = 8.9 Hz, 1H), 7.62 (d, J = 8.7 Hz,

1H), 7.31-7.23 (m, 5H), 7.03 (dd, J = 2.4, 8.9 Hz, 1H), 6.82 (d, J =

8.7 Hz, 1H), 5.69 (t, J = 7.3 Hz, 1H), 5.45 (dd, J = 8.1, 13.3 Hz, 1H), 5.30-5.23 (m, 2H), 3.89 (s,

3H) ppm; *C NMR (75 MHz, CDCls): & = 159.0, 151.9, 138.3, 130.5, 130.0, 129.2, 129.1, 128.8,

125.0, 116.3, 115.7, 115.6, 101.9, 78.3, 55.3, 40.8 ppm; ESI-HRMS: .calcd. for C;9H;sCINOs+H
358.0841, found 358.0844.

Ph,, 4ca 72% yield; yellow oil; Ry = 0.1 (petroleum ether/EtOAc = 15:1);

' NO2 [a]p® = -41.3 (¢ = 0.21 in CHCL); 90% ee, determined by HPLC

OH  analysis [Daicel Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min,

OO A= 254 nm, t(minor) = 11.40 min, t(major) = 13.53 min]; "H NMR (300

Br MHz, DMSO): & = 10.31 (s, 1H), 8.07-8.04 (m, 2H), 7.74 (d, J = 8.9

Hz, 1H), 7.55 (dd, J = 2.1, 9.2 Hz, 1H), 7.37 (d, J = 7.2 Hz, 2H),
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7.30-7.26 (m, 2H), 7.24-7.16 (m, 2H), 5.71-5.64 (m, 1H), 5.60-5.51 (m, 2H) ppm; C NMR (75
MHz, DMSO): & = 153.8, 139.9, 131.7, 130.3, 129.8, 129.5, 128.6, 128.4, 127.5, 126.7, 124.8,
120.0, 117.0, 115.4, 77.9, 59.7 ppm; ESI-HRMS: calcd. for C;sH;4BrNO;-H 370.0084, found
370.0090.

p-CIPh,, 4ch 77% yield; yellow oil; R = 0.1 (petroleum ether/EtOAc = 15:1);
' NO; [a]p®’ = -43.7 (c = 0.26 in CHCls); 90% ee, determined by HPLC

OH analysis [Daicel Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0 mL/min,

OO A= 254 nm, t(minor) = 11.73 min, t(major) = 14.65 min]; '"H NMR (300
Br MHz, DMSO): 6 = 10.36 (s, 1H), 8.08-8.06 (m, 2H), 7.75 (d, J = 8.9
Hz, 1H), 7.56 (dd, J = 2.0, 9.2 Hz, 1H), 7.44-7.28 (m, 4H), 7.22 (d, J =

8.9 Hz, 1H), 5.71-5.63 (m, 1H), 5.58-5.56 (m, 2H) ppm; °C NMR (75 MHz, DMSO): § = 153.8,

138.9, 131.6, 130.3, 129.7, 129.6, 129.4, 128.8, 128.4, 124.8, 119.9, 116.6, 115.5, 77.5, 59.7 ppm;
ESI-HRMS: caled. for C;sH;3BrCINO3-H 403.9695, found 403.9690.

4db 67% yield (catalyzed by 1b derived from quinine); yellow oil; Rs

OH  PhCl-p = 0.1 (petroleum ether/EtOAc = 15:1); [a]p®® = +33.9 (¢ = 0.26 in

NO> CHCI;); 80% ee, determined by HPLC analysis [Daicel Chiralcel OD,

OO n-hexane/i-PrOH = 70/30, 1.0 mL/min, A= 254 nm, t(major) = 9.39

min, t(minor) = 25.47 min]; '"H NMR (300 MHz, CDCl): § =

7.94-7.91 (m, 1H), 7.82-7.79 (m, 1H), 7.55-7.49 (m, 2H), 7.46 (d, J = 8.2 Hz, 1H), 7.32-7.25 (m,

4H), 7.19 (d, J = 8.6 Hz, 1H), 5.69 (br.s, 1H), 5.43 (t, J = 8.1 Hz, 1H), 5.18-5.08 (m, 2H) ppm; "°C

NMR (75 MHz, CDCl;): 6 = 148.3, 137.4, 133.8, 133.5, 129.2, 128.3, 126.5, 126.2, 125.3, 124.5,

121.7, 119.9, 119.7, 77.9, 42.7 ppm; ESI-HRMS: calcd. for C;3H;4CINOs+Na 350.0554, found
350.0560.

5aa 64% yield; white solid; Rf = 0.1 (petroleum ether/EtOAc =
20:1); [a]p® = +301.0 (¢ = 0.30 in CHCly); >99.5% ee,

OH
|
Ph,, N, Ph determined by HPLC analysis [Daicel Chiralcel OD,
O O n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(major) =
OO OO 6.01 min, t(minor) = 10.33 min]; "H NMR (300 MHz, CDCl3): 5
= 7.85-7.80 (m, 4H), 7.36-7.27 (m, 18H), 5.73 (d, J = 4.3 Hz,

2H), 5.29 (d, J = 4.2 Hz, 2H), 5.13 (s, 1H) ppm; °C NMR (75
MHz, CDCl;): & = 156.9, 142.0, 130.2, 130.0, 129.8, 128.9, 128.8, 128.1, 127.2, 126.7, 123.0,
122.9, 120.3, 111.7, 104.0, 51.0 ppm; ESI-HRMS: calcd. for C3;sH27NO3+Na 544.1883, found
544.1888.

5ab 63% yield; white solid; Rt = 0.1 (petroleum ether/EtOAc =
20:1); [a]p® = +292.4 (¢ = 0.35 in CHCL); >99.5% ee,

p-ClPh, PhCD determined by HPLC analysis [Daicel Chiralcel OD,
O n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(major) =

6.60 min, t(minor) = 11.82 min]; "H NMR (300 MHz, DMSO): &

= 8.86 (s, 1H), 7.87 (d, J = 8.6 Hz, 4H), 7.42-7.34 (m, 6H),

7.31-7.23 (m, 10H), 5.79 (d, J = 4.0 Hz, 2H), 5.25 (d, J = 3.7 Hz,
2H) ppm; BC NMR (75 MHz, DMSO): 6 = 156.8, 141.4, 131.5, 129.9, 129.8, 129.5, 129.2, 128.9,
128.8, 12609, 122.8, 122.2, 120.5, 111.8, 103.7, 49.0 ppm; ESI-HRMS: calcd. for
C36Hy5C1LbNO3s+Na 612.1104, found 612.1095.

5ac 57% yield; yellow oil; Rf = 0.1 (petroleum ether/EtOAc = 20:1); [a]p®® =+317.9 (¢ = 0.24 in
CHCIy); >99.5% ee, determined by HPLC analysis [Daicel Chiralcel OD, n-hexane/i-PrOH =
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90/10, 1.0 mL/min, A= 254 nm, t(major) = 6.32 min, t(minor) =
PhF-p 11.70 min]; "H NMR (300 MHz, DMSO): & = 8.85 (s, 1H), 7.86

p-FPh, (d, J = 8.9 Hz, 4H), 7.38-7.13 (m, 16H), 5.78 (d, J = 4.0 Hz,

5 2H), 5.25 (d, J = 3.9 Hz, 2H) ppm; *C NMR (75 MHz, DMSO):
“ % § = 161.2 (d, Nk = 241.5 Hz), 156.7, 138.6, 130.0, 129.8 (d,
3JC,F = 5.2 Hz), 129.6, 129.2, 128.9, 126.8, 122.8, 122.3, 120.8,

115.6 (d, 2JCJ: = 21.2 Hz), 111.8, 103.8, 49.0 ppm; ESI-HRMS:
calcd. for C3H,5F,NO3s+Na 580.1695, found 580.1621.

5ah 61% yield; white solid; Rf = 0.1 (petroleum ether/EtOAc =
20:1); [a]p® = +283.4 (¢ = 0.34 in CHCL); >99.5% ee,
determined by HPLC analysis [Daicel Chiralcel OD,
n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(major) =
6.19 min, t(minor) = 8.40 min]; '"H NMR (300 MHz, CDCls): § =
7.82-7.78 (m, 4H), 7.48 (d, J = 7.9 Hz, 2H), 7.36-7.25 (m, 6H),
7.20 (t, J=3.1 Hz, 2H), 6.95 (d, J =3.4 Hz, 4H), 5.75 (d, J = 4.2
Hz, 2H), 5.59 (d, J = 4.2 Hz, 2H), 5.05 (s, 1H) ppm; *C NMR (75 MHz, CDCls): = 156.6, 145.2,
130.4, 130.2, 129.8, 128.8, 127.1, 126.8, 125.5, 124.9, 123.2, 122.9, 119.7, 111.7, 103.9, 45.9 ppm;
ESI-HRMS: calcd. for C3,H»3NO5S,+Na 556.1012, found 556.1004.

5ai 52% yield; white solid; Rf = 0.1 (petroleum ether/EtOAc =

OH 20:1); [o]p® = +285.5 (¢ = 0.40 in CHCly); >99.5% ee,

\///,,' N, determined by HPLC analysis [Daicel Chiralcel OD,
5 o n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(major) =

4.85 min, t(minor) = 6.21 min]; "H NMR (300 MHz, CDCl3): § =

OO OO 7.81 (d, J = 8.1 Hz, 2H), 7.76-7.68 (m, 4H), 7.48-7.43 (m, 2H),
7.32-7.27 (m, 2H), 7.17 (d, J = 8.8 Hz, 2H), 5.61 (d, J = 2.9 Hz,

2H), 4.87 (s, 1H), 4.11-3.94 (m, 2H), 2.10-1.96 (m, 2H), 1.82-1.75 (m, 2H), 1.55-1.40 (m, 4H),
0.96 (t, J = 7.4 Hz, 6H) ppm; °C NMR (75 MHz, CDCl3): & = 156.3, 130.2, 129.7, 129.2, 129.0,

126.6, 122.8, 122.4, 121.1, 111.8, 102.7, 100.0, 44.8, 35.6, 19.6, 14.1 ppm; ESI-HRMS: calcd. for
C30H3:NO3+Na 476.2196, found 476.2201.

5bb 67% yield; white solid; Rt = 0.1 (petroleum
ether/EtOAc = 20:1); [a]p™® = +63.2 (¢ = 0.22 in

p-ClPh, PhCl-p CHCl); >99.5% ee, determined by HPLC analysis

MeO o OMe [Daicel Chiralcel OD, n-hexane/i-PrOH = 90/10, 1.0
mL/min, A= 254 nm, t(major) = 9.09 min, t(minor) =

OO OO 19.00 min]; 'H NMR (300 MHz, CDCL): § =

7.72-7.68 (m, 4H), 7.29 (d, J = 8.6 Hz, 4H), 7.21 (d,
J=18.5 Hz, 4H), 7.10 (d, J = 8.7 Hz, 2H), 6.92 (dd, J = 2.4 Hz, 8.9 Hz, 2H), 6.51 (d, J = 2.4 Hz,
2H), 5.63 (d, J = 4.4 Hz, 2H), 5.19 (d, J = 4.4 Hz, 2H), 5.05 (br.s, 1H), 3.65 (s, 6H) ppm; *C
NMR (75 MHz, CDCl3): § = 158.4, 157.3, 140.2, 133.1, 131.3, 130.4, 130.0, 129.6, 129.1, 125.2,
119.0, 115.6, 109.0, 103.8, 101.5, 55.0, 50.4 ppm; ESI-HRMS: calcd. for C;3H29CILNOs+Na
672.1315, found 672.1325.

5cc 64% yield; white solid; Rf = 0.1 (petroleum ether/EtOAc =

pFPh, N,  PhFp 20:1); [o]p™ = +234.8 (¢ = 0.23 in CHCL); >99.5% ee,

o o determined by HPLC analysis [Daicel Chiralcel AD,
OO OO n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(minor) =
Br 18.50 min, t(major) = 24.79 min]; '"H NMR (300 MHz, CDCls):
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8=17.96 (d, J=1.7 Hz, 2H), 7.69 (d, J = 8.9 Hz, 2H), 7.34 (dd, J = 1.9, 8.9 Hz, 2H), 7.27 (d, J =
8.5 Hz, 2H), 7.21-7.13 (m, 6H), 6.99 (t, J = 8.6 Hz, 4H), 5.61 (d, J = 4.3 Hz, 2H), 5.22 (d, J = 4.2
Hz, 2H), 5.14 (s, 1H) ppm; “C NMR (75 MHz, CDCL): & = 162.1 (d, }Jcr = 244.8 Hz), 157.0,
137.2, 131.0, 130.8, 130.2, 129.6 (d, *Jcr = 8.1 Hz), 129.4, 128.5, 124.5, 120.4, 116.8, 115.9 (d,
ZJC,F = 21.3 Hz), 112.7, 104.0, 50.0 ppm; ESI-HRMS: calcd. for C3sH23Br,F,NOs+Na 735.9905,
found 735.9910.

p-FPh,, 4cc was obtained as a minor product in 23% yield; yellow oil; Ry = 0.1
' NO; (petroleum ether/EtOAc = 15:1); [a]p”® = -44.0 (c = 0.26 in CHCl3);

OH 91% ee, determined by HPLC analysis [Daicel Chiralcel OD,

OO n-hexane/i-PrOH = 90/10, 1.0 mL/min, A= 254 nm, t(minor) = 11.95

Br min, t(major) = 12.91 min]; "H NMR (300 MHz, DMSO): & = 10.36 (s,
1H), 8.10-8.07 (m, 2H), 7.74 (d, J = 8.9 Hz, 1H), 7.56 (dd, J =2.1,9.2

Hz, 1H), 7.44-7.39 (m, 2H), 7.22 (d, J = 8.9 Hz, 1H), 7.11 (t, J = 8.9 Hz, 2H), 5.70-5.63 (m, 1H),
5.59-5.49 (m, 2H) ppm; *C NMR (75 MHz, DMSO): 8 = 161.0 (d, YJc r = 241.5 Hz), 153.7, 136.0,
135.9, 131.6, 130.3, 129.7, 129.5 (d, *Jcr = 8.0 Hz), 128.7, 124.8, 120.0, 116.9, 115.5, 115.2 (d,

2Jeg = 21.2 Hz), 77.9, 59.7 ppm; ESI-HRMS: calcd. for C;sH 3BrFNO;s-H 387.9990, found
387.9987.

Crystal data and absolute configuration of enantiopure p-Tosylate of 4ah

In order to determine the absolute configuration of the F-C product catalysed by bifunctional 1a,
the oily chiral adduct 4ah was converted to the corresponding p-tosylate. Then enantiopure
crystals suitable for X-ray analysis were obtained from a mixture of EtOAc and n-hexane. Its
absolute configuration was determined to be (S), therefore the absolute configuration of the

tertiary carbon center of 4ah was (S) (thermal ellipsoids are shown at 30% probability).

NO,
OH

p-TsCl, NEtg

1, 24 h
83%
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Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.50
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

4ah tosylate
C23 HI9N O5 S2

453.51
2902) K
0.71073 A
Monoclinic, P2(1)
a=10.090(2) A  alpha =90 deg.
b=10.883(2) A beta =101.95(2) deg.
c=20.027(4) A gamma = 90 deg.
2151.5(7) A™3
4, 1.400 Mg/m"3
0.283 mm~-1
944
0.48 x 0.40 x 0.26 mm
1.04 to 25.50 deg.
-12<=h<=12, -13<=k<=13, -24<=I<=24
9211 /7999 [R(int) = 0.0192]
100.0 %
Empirical
0.9837 and 0.9296
Full-matrix least-squares on F/2
7999 /1 /562
0.886
R1=10.0439, wR2 =0.0786
R1=0.0856, wR2 = 0.0868
-0.02(6)
0.0058(4)
0.230 and -0.346 e.A"-3
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Crystal data and structure refinement for racemic 5aa

Identification code 5aa
Empirical formula C37H31.50 N O4
Formula weight 554.13
Temperature 289(2) K
Wavelength 0.71073 A
Crystal system, space group Monoclinic, C2/c
Unit cell dimensions a=230.038(4) A  alpha =90 deg.

b=9.530(1) A beta = 124.57(1) deg.
c=24.662(4) A gamma = 90 deg.

Volume 5813.3(14) A3

Z, Calculated density 8, 1.266 Mg/m"3

Absorption coefficient 0.082 mm~*-1

F(000) 2340

Crystal size 0.56 x 0.34 x 0.28 mm

Theta range for data collection 1.65 to 25.50 deg.

Limiting indices 0<=h<=36, 0<=k<=11, -29<=I<=24
Reflections collected / unique 6867 /5409 [R(int) = 0.0175]
Completeness to theta = 25.50 100.0 %

Absorption correction None
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Refinement method Full-matrix least-squares on F"2
Data / restraints / parameters 5409/2/413

Goodness-of-fit on F/2 0.864

Final R indices [[>2sigma(])] R1=0.0439, wR2 =0.0515

R indices (all data) R1=0.1273, wR2 = 0.0599
Extinction coefficient 0.00166(4)

Largest diff. peak and hole 0.179 and -0.158 e.A"-3

Plausible mechanism for thiourea-tertiary amine catalysed cascade reactions of

Friedel-Craft product.

We have proposed a plausible mechanism for the novel domino reactions. As illustrated in above
scheme, two molecular 4aa might be concertedly activated by the bifunctional thiourea-tertiary
amine catalyst, and serve as electrophile and nucleophile, respectively, to give intermediate 6,
which would produce 7 after removing a H>O. The observed kinetic resolution might be attained
in the presence of a chiral catalyst. Then one hydroxyl group would attack the adjacent nitrone
functionality to generate the desired dihydrofuranyl-2-hydroxylamine structure. Finally, the nitro
group of 8 might be substituted by the hydroxyl group to form the other dihydrofuranyl
composition through the elimination of a nitrous acid (HNO,).' In fact, the pH value of the
solution of domino reactions is found to be much lower than that of the starting materials, which
shows that the acidic compound is generated in the domino reactions. Moreover, a simple base

(such as the arrangement of K,CO3 and 18-crown-6 or TMG) could smoothly promoted the same
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domino reactions, indicating that one 4aa (nitroalkane) would be deprotonated and react with the
electrophilic nitro group of other 4aa, and then the domino reactions would be facilitated.

Nevertheless, the real reaction mechanism still remains to be explored.

Reference

1. In a related reaction, 7-methyl-3-phenyl-4H-furo[3,2-b]-chromen-4-one rather than the
dimerisation product observed in our reaction was obtained from 7-Methyl
4-hydroxycoumarin by condensing with nitrostyrene, see: F. H. Havaldar and S. S. Bhise,

Indian J. Heterocyclic Chem. 2003, 13, 15.

(0] (0]
NO, (0] o
- base
R —_— _
Ph
OH

5|
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NMR spectra and HPLC chromatograms
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Current Data Parameters
NAM cyc-2006-123
EXPNO 1
PROCNO 1

£2 - Acquisition Parameters
Date_ 20060609

Time 9.22
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 2930
0] 32768
SOLVENT coc13
NS 16
0s 0
SWH 5995.204 Hz
FIORES 0.182959 Hz
AQ 2.7329011 sec
RG 256
oW 83.400 usec
0E 6.00 usec
3 300.0 K
01 1.00000000 sec
= CHANNEL f1 =
1H
3.00 usec

-2.00 d
300.1320882 Mz

F2 - Processing parameters
st 32768

SF 3001300124 Mz
WO M
558 0
8 0.10 Hz
6B 0
oC 1.00

10 NMA plot parameters

ox 20.00 cm

oy 13.00 cm

3 10.000 ppm

3001.30 Hz

P -0.500 ppm
-150.06 Hz
0.52500 ppm/cm

157.56825 Hz/cm

oPMCH
HZCM

Current Oata Parameters

NAME cyc-2006-123
EXPNO. 2
PROCNO 1
2 - Acquisition Parameters
Date_ 20080612
Time 1421
INSTAUM 2v300
PROBHD 5 mm ONP 1H/13
PULPROG 2900
il 65536
SOLVENT coc13
NS 382
0s 4
ShH 22675.736 Hz
FIORES 0.346004 Hz
4 1.4451188 sec
a6 8192
oW 22.050 usec
0 6.00 usec
TE 300.0 K
o1 2.00000000 sec
a1 0.03000000 sec
912 0.00002000 sec
CHANNEL 1 ==
130
o1 5.50 usec
oLt 00 g8
sFO1 75.4775598 MH2

3001312005 MHz

F2 - Processing parameters

st 32768
SF 75.4677549 MHz
WOR e
558 0
8 3.00 Hz
8 0
s 1.40

10 NMA plot parameters
X

IS 00 cm
o 6.00 ca
s 200.000 ppm
1 15093 55 Hz
2p -0.005 ppm
=2 -0.38 Hz
oPMCH 10.00025 ppm/cm
Ere 754 63647 Hz/ca
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0.3&:
0304 él
: HsC a
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Current Data Parameters

ers

Hz
Hz
sec

usec
usec
K
sec

NAME cyc-2006-118
EXPNO 1
PROCNO 1
F2 - Acquisition Paramet
Date_ 20060609
Time 9.00
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0 32768
SOLVENT coci3
NS 24
0s 0
SWH 5995.204
FIORES 0.182959
AQ 2.7329011
RG 256
oW 83.400
OE 6.00
TE 300.0
01 1.00000000
NuCt 1H
Pt 3.00
Ly -2.

SFO1 300.1320882
F2 - Processing paranmeter
SI 32768
SF 300.1300124
WOW M
558 0
-8 0.10
8 0
°C 1.00

10 NMA plot parameters
ox 00
oy 15.00
10000

HZCM 157.56825

Current Data Parameters

NAME cyc-2006-118
2xPND 2
PROCNO 1

usec
a8
Mtz
s

Mz

Hz

ppm/cm
Hz/cm

£2 - acquisition Parameters

Date_ 20060610

Tine 9.48
INSTRUM av300
PROBHD 5 mm ONP 1H/13
PULPROG 209

™ 65536
SOLVENT coc13

s 416

0s 4

SHH 22675.736 Hz
FI0RES 0.346004 H2
I 1.4451188 sec
AG 8192

0" 22.050 usec
0 6.00 usec
TE 300.0 K

ot 2.00000000 sec
att 0.03000000 sec
012 0.00002000 sec

=x== CHANNEL f1

754775598 MHz

= CHANNEL f2 wesssess

CPOPAG2 waltzi6
NuC2 H
pCPD2 80.00 usec
X -2.00 68
pL12 17.70 08
pLI3 17.71 08
5F02 3001312005 NHz

F2 - Processing parameters

SF 754677531 MHz
WOK 2]
558 0
8 3.00 Hz
o8 0
oc 1.40

10 NMR plot parameters
ox 20.0¢

0 cn
oY 3.00 cm
FiP 200.000 ppm
1 15093.55 Hz
2P -0.005 ppm
2 -0.38 Hz
PMCN 10.00025 ppn/cm
H2CH 754 69641 Hz/cm
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0.1&: s
0.14] |
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0.12] O ||
] NO, || l
0.10—: o R
Cr
] [
0.06] [
1 4ae lo
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LTYH060608-4
NIV DT NVN N VN = UON OO D WD @ ~a 0
TN BN MO e BAUONITON ST ™ o =0~ o ~ vl &
s GRS SEPREEERr R 828808758 gRY g 83 3 .
S L EBRRE NS AmmmattiaaaSITaamm X ] S Current Data Parameters
CoNNNNNNN NN NN RSN N G600 60000 o S o 3 “‘:in €yc-2006-120
J I} ] XN 1
TS e A
F2 - Acquisition Parameters
Date_ 20060609
Time 9.08
INSTRUM av300
PROBHD 5 mm GNP 1H/13
CHy PULPROG 2930
™ 32768
SOLVENT cocl3
NS 16
NO, 0s 0
oH SHH 5995.204 Hz
FIDRES 0.182959 Hz
A0 2.7329011 sec
6 256
oW 83.400 usec
daf 0E 6.00 usec
T€ 300.0 K
ot 1.00000000 sec
= CHANNEL f1
1H
3.00 usec
-2.00 08
SFO1 3001320882 Miz
F2 - Processing parameters
st 32766
SF 300.1300124 Mz
WOW M
558 0
8 0.10 Hz
8 0
B 1.00
U L 1D NMR plot parameters
ox 20.00 cn
18.00 cn
\\ 10.000 ppm
3001.30 Hz
- Sfor (e~ (m (o]~ 0l (o~ @
® Sl (ol |ufm|o af [S|o =3 -0.500 ppm
& on|m|ulo|o|vl~ a| |o|w <
g g|2|3[8|2]8(8|s & |38 = -150.06 Hz
: <|<lal<l<lel<l= sl == o« 0.52500 ppn/cm
T ’ T T " 157.56825 Hz/cn
ppm 8 6 4 0
LTYHOB0608-4
Current Data Parameters
NAME cyc-2006-120
TONOUNVOODUNDDD = I ~“Ssom o © E£XPNO 2
SRAAEYRCSNIITDIDBAN = PR ES & & PROCNO 1
< 3L B8NS AAmBYHD 2985 o <
s R L A VRN o N o ) = -
a TeadmAlAIIIII A ISENENE S < B - Acquisition Parameters
eooaTTTTTTTSITon Date_ 20060611
Time 19.27
INSTRUM av300
T 1 PROBKD 5 am GNP 1H/13
PULPROG 2909
! 65536
SOLVENT coc13
NS 188
CH, 03 4
SHH 22675.736 Hz
FIORES 0.346004 Hz
2 1.4451188 sec
A6 8192
NO, oW 22.050 usec
oH 3 6.00 usec
T 300.0 K
OO ot 2.00000000 sec
o11 0.03000000 sec
012 0.00002000 sec
4af
CHANNEL 1 ===sexa
13c
5.50 usec
-6.00 0B
75.4775598 Mz
weue CHANNEL f2 =smumes.
CPOPRG2 waltz16
Nuc2 "
PCPD2 80.00 usec
L2 -2.00 08
L2 17.70 @8
pL13 17.71 68
sF02 300.1312005 Miz
F2 - Processing parameters
s1 32768
s 75.4677565 Mz
oK [
558 o
8 3.00 M2
8 0
PC 1.40
10 NMA plot parameters
l l & S co
N . P 5.00 cm
Y w ¥ d " 200.000 ppn
15093 55 Hz
-0.005 ppm
A S M Al e e B S e i e e e S A o
opn/cn
ppm 175 150 125 100 75 50 25 WaeH 754.69647 Hz/cm
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1114.890 (26893021 50.01 (803520 | 57.19
2 (19.006 |26883528 | 49.99 |601438 | 42.81
1.804
1.60.] %
CHs I
1.404 [
| 1]
<9 |
NO, |
1.00 OH -
' |
KNI oo |
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Current Data Parameters

NAME cyc-2008-117
EXPNO 1
PROCNC 1

F2 - Acquisition Parameters
Date_ 20060608
Time 18.37
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2030

0 32768
SOLVENT coc13

NS 16

0s 0
SWH 5995.204 Hz
FIDRES 0.182959 Hz
A0 2.7329011 sec
86 256

o 83.400 usec
0E 6.00 usec
TE 300.0 K
01 1.00000000 sec

= CHANNEL f1

NUCt H

P1 3.00 usec
PLY

SFO1 300.1320882 MHz

F2 - Processing parameters

St 32768

SF 300.1300124 Mz
WOK

ss8 0

8 0.10 Hz
] 0

°C 1.00

10 NMR plot parameters

[23 20.00 cm

oy 8.00 cm
16.000 pom

3001.30 Hz
-0.500 pom

Fi -150.06 Hz
0.52500 ppm/cm

157.56825 Hz/cm

Current Data Parameters

NANE €yc-2006-117
£XPNO 2
PROCND 1

£2 - Acquisition Parameters
Oate_ 06

Time 9.34
INSTAUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2009

o 65536
SOLVENT coc13

NS 192

08 4

ShH 22675.736 Hz
FIDAES 0.346004 Hz
a0 14451188 sec
A6 8192

o 22.050 usec
0E 6.00 usec
TE

L 2.00000000 sec
aty 0.03000000 sec
a12 0.00002000 sec

= CHANNEL f1 ==
130
5.50 usec

-6.00 of
75.4775598 MHz

= CHANNEL 2 wexssz==

CPOPAG2 walt216
NuC2 1
PCPO2 80.00 usec
L2 -2.00 08
L2 17.70 68
PLI3 17.71 08
sF02 300.1312005 MHz

F2 - Processing parameters
32768

SF 754677547 Mz
WOK [
558 0
) 3.00 Hz
) 0
sc t.40

10 NMA plot paraneters
ox 20.0

0 c
¥ 3.00 cn
F1p 200000 ppn
1 15093.55 Hz
2P -0.005 ppn
2 -0.38 Hz
SPHCH 10.00025 ppn/cm
47em 754.69647 H2/cm
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0.204 |
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2.00 -:.Dﬂl 5.00 8.00 1000 1200 1400 1600 1800 2000 2200 2400 2500 2300 230.00
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RT Area Height| %

(min | (Vsec) | 2A | (V) | Height

1(14.346 | 25431237 | 49.67 | 841907 | 66.81
225643 25766342 | 50.33 418304 | 33.19
0.050 H
] a R
0,040 o NO, | |I
] OH | ||
w OO |
] |
] |I
0.020 4ag | |
X n
4 |
] w | l
0.0104 < ||
] y [
I|‘|I | y
4 I|I I'| II k‘s‘
o_nnn—-___nlpl ,,J—KA_—___«_«____E,L —
"200 " 200 " 600 ' 's0d "1000 ‘1200 ‘1400 ‘1500 1800 ‘2000 ‘22.00 '24.00 ‘2600 2800 3000
Minutes
RT Area |, Area Height| %
(ming |[(V*sec)|”™® (V) |Height

14574 | 184217 507 7107 | 11.35
2125753 | 3448731 94.93 55518 | 88.65
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Current Data Parameters

NAME cyc-2006-121
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Oate_ 20060609
Time 9.13
INSTAUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
™ 32768
SOLVENT coc13
NS 16
08 0
ShH 5995.204 Hz
FIDRES 0.182959 Hz
A0 2.7329011 sec
RG 256
oW 83.400 usec
0E 6.00 usec
TE 300.0 K
ot 1.00000000 sec
CHANNEL f1
1H
3.00 usec
-2.00 d8
SFOL 300.1320882 Mz
F2 - Processing parameters
sl 32768
SF 300.1300124 Mz
WOH M
ss8 0
8 0.10 Hz
8 0
ec 1.00
1D NMR plot parameters
ex 20.00 cm
oy 9.00 cm
£1p 10.000 ppm
1 3001.30 Hz
T -0.500 ppm
2 -150.06 Hz
2PMCM 0.52500 ppm/cm
H2eM 15756825 Hz/cm

Current Data Parameters

NAME cyc-2006-121
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_

Time 13.40
INSTRUM av300
PROBHD 5 am ONP 1H/13
PULPROG 2009

) 65536
SOLVENT coc13

NS 793

05 4

SHH 22675.736 Hz
FIORES 0.346004 Hz
A0 1.4451188 sec
6

oK 22.050 usec
3 6.00 usec
T

01 2.00000000 sec
a1y 0.03000000 sec
a12 0.00002000 sec
=sssssss CHANNEL f1 =

NUCH 13¢

1 5.50 usec
oLy -6.00 08
sFO1 75.4775598 MHz
- == CHANNEL 2 ===
CPOPRG2 waltz16
Nuc2 H
PCPD2 80.00 usec
A2 -2.00 08
o2 17.70 68
PLI3 17.71
SF02 300. 1312005 MHz

F2 - Processing parameters
32768

SF 75.4677547 Mz
HOW

ss8 0

8 3.00 Hz
8 [

C 1.40

10 NMA plot parameters

ox 20.00 cn

oy 5.00 cm
1P 200.000 ppr

1 15093.55 Hz

P 0.005 ppm

Fi -0.38 Hz
2PMCM 10.00025 ppm/ca
greey 754.69647 Hz/cm
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0.00H e Pl — B S \“.*." gl S
"ood ' 'aod ' 'e00 | 'sod 1000 1200 ' jaod ' 1eoo isod 200 | 2200 2400 ' 260d 2800
Minutes
RT Area |, Height [ %
(miny | (V"sec) | 2A™®| (V) | Height
1118.613 (22821922 | 50.04 |566377 | 58.98
2(24.364 22786666 | 49.96 1393848 | 41.02
0.35]
0'30_: | |
b [
0.25 /] ||
] {
] S NO, | |
e l"
] |
0.15] | ||
] 4ah | I|
0.104 [
1 |
] 3 [
0.05] i I| |
] ~ f \
0.00 lli'L ﬂAf - \

500 ' 800 1000 ‘1200 1200 1600

"18.00

2000 ' 2200 ‘2400 7600 2800 ' 3000
Minutes
RT Area Height| %
(min) | (V *sec) | A | (v | Height
1119.104 695915 325| 21546 | 564
2124.790 20722681 | 96.75|360291 | 94.36
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LTYH061008
838228 258932 RIEL8N8E2IRTRT
CRABEST S FR2AILSSANBISTEIISIBIG
£ 5885835 0S8R ESIET838REeSS5488s rrent Data Parameters
“ P N T VR VR i i S kR e - cye-2006-225
L) P (2T & !
F2 - Acquisition Parameters
Date_ 20061008
Tine 15.47
INSTAUM av300
PROBHD 5 am GNP 1H/13
PULPROG 2930
™ 32768
SOLVENT coc13
N2 NS 16
OH 0s 0
OO ShH 5995.204 Hz
FIORES 0.182959 Hz
A0 2.7329011 sec
4ai A6 512
ow 83.400 usec
DE 6.00 usec
T 300.0 K
o1 1.00000000 sec
CHANNEL f{ ===
3.00 usec
-2.00 08
SFO1 300.1320884 Mz
F2 - Processing parameters
s 32768
SF 300.1300124 Mtz
WOW EM
ss8 0
8 0.10 Hz
68 0
oc 1.00
10 NMR plot parameters
ox 20.00 cn
) o 12.00 cn
F1p 10.000 ppm
V 1 3001.30 H
K S| |&[Bl&|8] < al5|8] 3 3|3 2 2 ~0.500 opm
g 3l [2[5[=%]|8 a(&[8| & 2l &3 S| (& F2 -150.06 Hz
g Zl=l=lai<li< Slal<l e ale ol | PPMCH 0.52500 ppm/cm
rH T T T T M T T Lo T . T i - T HZCM 157.56825 Hz/cm
ppm 8 6 4 2 0
LTYH061008
Carrent Data Parancters
NAME cyc-2006-226
~ — 0 o o Exeno H
a 5 a38ITYES 2RRR 88 & = £2 - Acquisition Parameters
o TYTTYTTYTYTT Date_ 20061009
Time 12.21
| \\\ ‘ ’/ / \\/ ’ ‘ ! | INSTRUM av300
PROBHO 5 mm GNP 1H/13
PULPROG 2009
A 65536
SOLVENT coc13
NS 2335
05 4
S 22675.736 2
F1o0ES 0.34600¢ Hz
A0 1.4451188 sec
ARG 8192
o, O 22.050 usec
OH 0E 6.00 usec
TE 300.0 K
o1 2.00000000 sec
a1t 0.03000000 sec
43' a12 0.00002000 sec
SFO1L 75.4775538 MHz
TR —
waltzis
"
80.00 usec
-2.00 0B
17.70 68
17.71 0B
SF02 300.1312005 MHz
F2 - Processing parameters
8
& 75.4677527 Wiz
HOW EM
SS8 [
I 3.00 W
= o
PC 1.40
1D NMR plot parameters
cx 20.00 cm
L A o 6.00 cn
F1P 200.000 ppm
Fi 15093.55 H
FoP ~0.005 ppm
B T e A B e S A e e LA 2 L
ppm 175 150 100 7 50 23 HZOM 754.69641 Hz/cn
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0.35
4 w
o | 5
e NO, ‘| ?
] I
e es |
] I
0.20 _ _ | |
] Racemic-4ai ‘ | ||
0.157 ‘ | |
] | | |
] | { |
0.10 | [
] [ || lll
0.05] | I|I I| \
] | | \ [
0.00—— NV /EL —aé/——\f“————
""hod " 200 0 sbd " " 40d T sod T sbd T 7od C O sod C '9bd | Tiood o0
Minutes
RT | Area |, Height| %
(min | (V *sec) | Area (V) |Height
117.342 5124091 | 4964 (374140 | 56.62
219405 | 5198516 | 50.30 |286676 | 43.38
0.14] $
] !
] ir
0 127
] NO, |‘
0.10] OH ‘
L I
1 4ai '
0.06 |
1 |
0.04] [ |
1 |
0.02 [ | 2
] [ ~
| \ o
000 AAA~ A — —
Y Y Y " pod 10.00 12.00 " 1400 16.00
Minutes
RT Area o Area Height| %
(min | (V*sec) | "9 (V) | Height

7.245) 1859109 | 96.77 | 145956 | 96.67
219.268| 62052 3.23| 5020( 3.33
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Ph.
NO,
HsCO. I l OH
4ba
e
ppm 150 50
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Current Data Parameters

NAME cyc-2006-155
E£XPNO 1
PROCNO 1

72 - Acquisition Parameters

Jate_ 200860626

Time 16.25
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930

i 32768
SOLVENT coc13

NS 16

0s 0

ShH 5995.204 Hz
FIDRES 0.182959 Hz
A0 2.7329011 sec
a6 512

o 83.400 usec
0E 6.00 usec
TE

1l 1.00000000 sec
auCt 1

P1 3.00 usec
oLt -2.00 08
SFO1 300.1320884 MHz
F2 - Processing parameters
sI 32768

SF 300.1300124 MHz
WOH

558 0

L8 0.10 Hz
o8 0

PC 1.00

10 NMR plot parameters

cx 20.00 cm
cy 15.00 cn
FiP 10.000 cpm
F1 3001.30 Hz
Fep -0.500 opm
e -150.06 Hz
PPMCM 0.52500 ppm/cm

HZCM 157.56825 Hz/cm

Current Data Parameters
NAME cyc-2006-155

EXPNO 2
PROCNO t

F2 - Acquisition Parameters
Date_ 20060629

Tine 13.10
INSTAUM, av300
PROBHD 5 mm GNP 1H/13
PULPROG 20p9

0] 65536
SOLVENT cocl3

NS 1176

0s 4

SHH 22675.736 Hz
FIORES 0.346004 Hz
A0 1.4451188 sec
RG 8192

oW 22.050 usec
0E 6.00 usec
TE 300.0 K

o1 2.00000000 sec
11 0.03000000 sec
012 0.00002000 sec

=== CHANNEL f1 ===ssses

NuCt
o1 5.50 usec
PLY 00 df

SFO1 75.4775598 MHz

wemze=== CHANNEL f2

CPOPRG2 walt216
nuc2 1H
PCPO2 £0.00 usec
pL2 -2.00 08
PLI2 17.70 08
PLI3 17.71 08
sFo2 300.1312005 MHz

F2 - Processing parameters

SF 75.4677523 MHz
WO

S58 0

8 3.00 Hz
B 0

oc 140

1D NMA plot parameters
o 20

00 cm
oy 5.00 cm
£1p 200.005 ppn
1 15093.93 Hz
2P -0.005 ppm
w2 -0.38 Hz
SPHCH 10.00050 ppa/cn

H7eH 754.71527 Hz/cn



0.30
0.251
1 Ph
] NO;
0.20] HaCO E ‘ OH
2 0.15]
1 Racemic-4ba
0.10
0.054
000} ———— I N B S § §
" 200 " 'sod " "eod  "sod C 'tood 200 o200 ‘eod | '1god | 2000 1 22000
Minutes
RT Area |, Height | %
(min) | (V*sec) | A8 | (V) | Height
1116.258 112350938 | 49.55 (320475 | 52.32
2118.304 [12574205| 50.45 (292102 | 47.68
1404
] &
] M
1.20] ©
] m
1,00 Ph |
1 NO, |
HsCO OH \
0.80 OO {1
2 1 | I|
0.604 \
. 4ba o
0.40] P
: E | II'.
020} o | \
4 | A\
0_00_: e A S _ S S~ .-//\‘“q" \,___‘
" opd " 400 " "eod " sod C Twod T 1200 0 T140d 0 "1e0d 1800 2000
Minutes
RT Area |, Area Height | %
(ming | (V "sec) | ° (V) |Height
1116478 | 3232717 470 a8606| 6.74
2118.206 (65494007 | 95.30 (1364339 93.26
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Current Data Parameters
NANE cyc-2006-153
EXPNO 2
PROCNO i

F2 - Acquisition Parameters

Date_ 20060629

Time 12.29
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2909

il 65536
SOLVENT coc13

NS 696

05 4

SHH 22675.736 Hz
FIDRES 0.346004 Hz
A 1.4451188 sec
RG 8192

oW 22.050 usec
0E 6.00 usec
TE 300.0 K

o1 2.00000000 sec
a1y 0.03000000 sec
at2 0.00002000 sec

75.4775508 MHZ

CHANNEL 2
waltzis

)

17.71
SF02 300. 1312005 MHz

F2 - Processing parameters
st 32

SF 75.4677520 Mz
HOW

e 0

8 3.00 Hz
8 0

oc 1.40

10 NMR plot parameters

20.00 cnm
o 6.00 cn
£1p 200.005 ppm
=1 15093.93 Hz
Fop -0.005 ppm
2 -0.38 Hz
SPMCH 10.00050 ppn/cn

zcm 754.74527 Hz/cm

Current Data Parameters

NAME cyc-2006-153
EXPNO. 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060626
Time 15.49
INSTRUM 3v300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0 32768
SOLVENT coc13

16
s 0
Shi 5995.204 Hz
FIORES 0.182953 Hz
AQ 2.7329011 sec
a6 512
oW 83.400 usec
0E 6.00 usec
TE 300.0 K
01 1.00000000 sec
NUCt
PL 3.00 usec
PL1 -2.00 a8
SFO1 3001320884 Mz

F2 - Processing parameters

sI 32768

SF 300.1300124 MHz
WOW

558 0

8 0.10 Hz
o8 0

oC 1.00

10 NMR plot parameters
ox

20.00 cm
oy 12.00 cm
F1p 10.000 ppm
1 3001.30 Hz
Fap -0.500 ppm
F2 -150.06 Hz
PPMCM 0.52500 ppm/cn
HZCM 157.56825 Hz/cm
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RT Area | Area Height| %
(ming | (V'sec) | 77 (V) | Height
1120.527 |57402003 | 49.63 723749 | 53.32
2|24.660 |58258832 | 50.37 (633599 | 46.68
1.20] 33\
] FI
1.00 |I
1 cl | |I
4 |
0.80+ O | ||
] NO, |
] HaCO OH | \
e =
] | |I
] | '|
0.4 4bb | |'|
1 !
1
: I
0.204 o |
] = |
=
o~ |
oool A [ _ _M
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120713 2267292 274 54635| 4.33
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LTYHOB12222
OO UEONY ANDDUNM DO M T T 0 mwo s
I SRR RRIARRBIRIRNICINB3IS B & 3
€ 5 SERNEBIRAKAIARLITREBEEELS A PRRT .
a . . N CenEnE H Current Dats Parameters
a Q @ONNNNANSNNNNNNNSSS 008600 RGN Cyc-2006-288
F2 - Acquisition Parameters
Date_ 20061222
Time 17.23
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
Ph 0 32768
NO, SOLVENT oMs0
NS 32
OH 05 0
SWH 7485.030 Hz
Br FIDRES 0.228425 Hz
AG 2.1889524 sec
4ca ARG 1024
oW 66.800 usec
DE 6.00 usec
TE 300.0 K
o1 1.00000000 sec
CHANNEL f1
1H
3.00 usec
-2.00 dé
SFO1 300.1320882 MHz
F2 - Processing parameters
st 32768
SF 300.1300013 MHz
HOW
ss8 o
LB 0.10 Hz
GB 0
PC 1.00
] 10 NMR plot parameters
[#3 20.00 cm
cy 15.00 cm
FIP 12.000 ppm
F1 3601.56 Hz
- o SAAEIN ~|a z
g 5] JISRBIS|S 3(8 i £0-500 pom
g S olo|s[=S|m oS|a 2 -150.06 Hz
i - <l=l<lailaila <= SPMCH 0.62500 ppn/cn
: ; . R ' , : . . . . . . . | HZCM 187 58125 Hz/cm
ppm 10 8 6 4 2 0
LTYHOE1222e
Current Data Parameters
NAME cyc-2006-288
< s - - sroooun® e 2
B 8288 sRIN2585¢8 g THEBRIEE E :
8 2353223858325 ¢ IS S2LARARSR =2 - Acquisition Paraneters
R R R date_ 20061222
1 \\\\N ////// \ W Tine 20.08
INSTRUM av300
i PROBHD 5 mm ONP 1H/13
PULPROG 20pg
0 63536
SOLVENT oMso
NS 817
0s 4
SWH 22675.736 Hz
“I1DRES 0.346004 Hz
AQ 1.4451188 sec
Ph A6 8192
NO, on 22.080 usec
0E .00 usec
OO OH TE 300.0 K
ot 2.00000000 sec
- att 0.03000000 sec
A2 0.00002000 sec
4ca
ss CHANGEL f1 =sssenes
13C
5.50 usec
PLL -6.00 08
SFO1 75.4775598 MHz
cneene CHANNEL 12 -
CPOPRG2 waltz16
Nuc2 s
PcPo2 80.00 usec
pL2 -2.00 aB
LI 17.70 0B
AL13 17.71 @B
SF02 300.1312005 MHz
F2 - Processing parameters
S! 65536
SF 75.4677845 MHz
WOW EM
558 0
L8 1.00 Hz
G8 0
A 140
‘ J ‘ 10 NMA plot parameters
X 20.00 cm
‘{ " o 5.00 cn
1P 180.500 ppm
1 13621.93 Hz
FoP ~-0.500 ppm
I T T T T T - T T T T — = o m
ppm 160 140 120 100 80 60 40 20 i o oo bemren
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3 3
1204 E -
’l !I.'|
1.001 | i
] Ph | |
NO, | | li
0.80- OH | | |
2 060 Br || ‘ |
|
Racemic-4ca | |_
0.40 || ! Ii
) | | |
| R |
0.20 ’. [
] . | [
] N [ |
0.004- S N N N
U200 " " 400 " 6od U " so0 0 1000 1200 1 ko0 | 1e00
Minutes
RT Area |, Area Height | %
(ming | (V'sec) | °7F9 (V) |Height
111.788 30240332 | 50.05 (1292196 | 53.85
2114146 |30185857 | 49951107609 | 4615
0.604
;
0.50]
_ M
1 Ph
0.4, NO, | [
] OH ‘ |
e |
] Br | {
|
0.204 4ca | i
[
5 |
0.104 ! |
: I. |
'n | II".
0.00H —— — L \,r e —
YU obed " sod " ko0 " sod 0" oo 0T 1200 ' q20d T 1600
Minutes
RT Area Height| %

(miny | (v 'sec) | 2A™®@| () [Height
T[11397| 680978| 500| 45615] 7.29
13528 | 12609825 | 04.01 580475 | 92.71

%]
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5

LTYH0612223
© 0o oo
D=3

~ oS o oo =] e
& SomMwuIIoA Do a rR@© = 0 oW
. & BruLonSSSTaargaao 3 I=R=N-]
g © SCooRMNLULWM®MMm®® M@ "B S Current Data Parameters
a S m@@m N NN NN NS NN SN~ = o

R NAME Cyc-2006-286

ZXPNO 1
2ROCND 1

2 - Acquisition Parameters

Date_ 20061222
Tine 17.03
INSTRUM av300
PROBHD 5 mm ONP 1H/13
o PULPROG 230
0 32768
O SOLVENT OMSO
NO, NS E2S
oH 08 0
SWH 7485.030 Hz
OO £I0RES 0.228425 Hz
Br A0 2.1889524 sec
4cb 26 1024
o 66.800 usec
o€ 6.00 usec
i 300.0 K
1 1.00000000 sec

=am=zs== CHANNEL f1 =

NUCH tH

Py 3.00 usec
PLY -2.00 dB
SFO1 300.1320882 MHz

F2 - Processing parameters
sI 32768

e 300.1300013 M4z
WOW M
558 0
L8 0.10 Hz
68 0
oC 1.00
D, 10 NMR plot parameters
ox 20.00 cm
oy 14.00 cn
£1p 12.000 pom
- ™ oo o] 1 3601.56 Hz
2 po wiS|ala|a ~|@ £op -0.500 ppm
g ] a|8(8|1|8 ER £2 ~150.08 Hz
5 o ) B N S ol PONCH 0.62500 pp/cn
. e : I . . T . . HEZCM 187.58125 Hz/cm
10 8 6 4 2 0
LTYHO612223
Current Data #
NAME
AN S TDONY OO o s s wesgwyyg =xeno
- SELSISUBIRARRFI® o S BSRBIEE PROCNO '
a 0855223388322 8 IN 3 2LABRARA 2 - acquisition Paraneters
R s T R TS Date_ 1222
L) I Tine 17.43
INSTRUM av300
1 PRO0BHD 5 mm ONP 1H/13
PULPROG 2909
T 65536
SOLVENT NSO
NS 670
05 4
SHH. 22675.736 Hz
FIDRES 0.346004 Hz
20 14451188 sec
o RG 8132
O OW 22.050 usec
% 5.00 usec
NO; TE 300.0 K
OH 01 2.00000000 sec
a1t 0.03000000 sec
a12 0.00002000 sec
Br
4cb
sFot 75.4775598 MHz
CHANNEL 2 ==msse==
waltzié
1
80.00 usec
-2.00 ¢8
17.70 @B
7.71 68
1 02 300.1312005 MMz
F2 - Processing parameters
SI
SF 75.4677846 MHz
WOW EM
SS8 ]
L8 1.00 Hz
8 0
PC 1.40
10 NMR plot parameters
cx 20.00 cm
I I | v 4.00 cm
F1P 200.000 ppm
1 15093.56 Hz
Fep ~0.005 ppm
— - . . . — 2 -0.38 Hz
f i ! N ’ ! - ! PPUCH 10.00025 ppn/ca
opm 150 -+ 100 50 HzeH 754.68672 Ha/cm
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Cl ||
O ||

NO,

|

OH ||

o ||
Br

|
Racimic-4ch | |

—

14.813

400 6.00 8.00
Minutes

10.00

RT Area |, Area Height | %
(ming |(V'sec)| ™ (V) |Height

11.200 | 5351325 | 50.20|196314 | 57.96
2|14.813 | 5309066 | 49.80 (142402 42.04

(3]

[ap]

e

.« R
M -

- 14,648

400 6.00 8.00 1000 1200

Minutes

RT Area |, Height | %
(ming | (V *sec) % Area (V) |Height

11.733 | 239472 498 11173 7.78
2(14.648 | 4568792 | 95.02|132428| 92.22
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Current Data Parameters

AME cyc-2006-287
ZXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20081222

Time 17.14
INSTRUM av300
PROBHD S mm GNP 1H/13
PULPROG 2930

0 32768
SOLVENT 0oMS0

NS 32

0s 0

SHH 7485.030 Hz
FIDRES 0.228425 Hz
AQ 21889524 sec
A6 1024

oW 66.800 usec
DE 6.00 usec
TE 300.0 K

D1 1.00000000 sec

P1 3.00 usec
oLy -2.00 d8
SFOL 300.1320882 MHz

£2 - Processing parameters

s1 32768
SF 300.1300013 MHz
HOW EM
Ss8 0
LB 0.10 Hz
e} 0
PC 1.00

1D NMR plot parameters
33 20.01

em
o 15.00 cm
F1P 12.000 ppm
Fi 3601.56 Hz
£2p -0.500 ppm
F2 -150.06 Hz
PPMCM 0.62500 ppm/cm
HZCM, 187.58125 Hz/cm

Current Data Parameters

cyc-2006-287
EXPNO 2
2ROCNG 1

72 - Acquisition Parameters

Date_ 20061222
Time 18.26
INSTAUM 2v300
PROBHD 5 mm GNP 1H/13
PULPROG 2909
65536
SOLVENT OMS0
NS 762
s 4
S 22675.736 Hz
FIORES 0.346004 Hz
40 1.4451188 sec
G
o 22.050 usec
0E 6.00 usec
TE 300.0 K
01 2.00000000 sec
a1t 0.03000000 sec
a12 0.00002000 sec

= CHANNEL 1

13C
5.50 usec

-6.00 08
75.4775598 MHz

= CHANNEL f2

CPOPRG2 waltz16
nuc2 H
BCPD2 80.00 usec
L2 -2.00 68
L2 17.70 08
PLIY 17.71 @8
SF02 300.1312005 NHz

F2 - Processing parameters
s1

SF 75.4677843 MHz
WOH

58 0

8 1.00 Hz
68 0

aC 1.40

10 NMA plot parameters
o 20.01

0 cn
oy 5.00 cm
1P 180.500 ppm
F1 13621.93 H2
F2p -0.500 ppm
F2 -37.73 Hz
PPUCH 9.05000 ppm/cm

682.98340 Hz/cm
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1204 .
1004 g NO,
OH
Cr
1 Br
2 0.60] Racemic-4cc
0401
0.20]
oo o A A .
" hod "ol 0 sod 800 " 1000 " 1200 14.00
Minutes
RT Area Height %
(mir) | (V *sec) | ©A™®8| () | Height
1(12.108 [24195658 | 49.66 (1207975 | 50.40
2 (12.800 (24529306 | 50.34 | 1277452 | 4960
0.035-] 2

] #
0.030-] F O $j

] | |
0.025 NO, |

§ OH |
0.020-] OO [ |

] Br [ !
0015 ;

] 4cc |

I 1
0.0104 ~ '

] A [
0.005+ = | |\
0000 —— R S AN
0,005 (|

" 200 400 500 8.00 10.00 200 12.00
Minutes
RT Area |, Area Height| %
(min) | (V*sec)| ™ (V) |Height
1111.949 41803 461 2725 6.9
2112909 | 864357 95239 (36703 | 93.09
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LTYH060702b
o om o

COUMOUNOIMEN @Y DY OT NS O-SToNOTo ~ )
ST oSl 0ochoYnRldauueanTowaIn Sy i g
g R e 8O CYNablBBoNdBnennilos R S ¢ Paranet
a DNV NITITITIITITMNMAUAUAAUNU~OT ITIT v« =00 w0 k=) Current Data Parameters
Z RN NN R RN NN NN NN NN N SN G000 080000 < s j::io tvc-?o%-lﬁf
LL\\ \ / — / %/% PROCNO 1
S r |
£2 - Acquisition Parameters
Date_ 20060703
Time 9.49
INSTAUM av300
PAOBHD 5 mm ONP 1H/13
PULPROG 2930
0 32768
cl SOLVENT coci3
NS 16
0s 0
SHH 5995.204 Hz
OH I0RES 0.182959 Hz
20 2.7329011 sec
A6 512
NO, W 83.400 usec
5 6.00 usec
TE 300.0 K
4db 01 1.00000000 sec
CHANNEL 1
1H
3.00 usec
-2.00 68
sFo1 300.1320884 Mriz
- Processing parameters
32768
300.1300124 Mz
EM
0
0.10 Hz
| n
"I 1.00
,‘ 1
\ N 10 NMR plot parameters
X 20.00 cm
. . cr 10.00 cn
1P 10.000 ppm
' i 1 3001.30 Hz
s RS S8 ‘S! Fop -0.500 gpm
g 8|5|51%|13 FEHEARE w2 150,06 Mz
E P m,qlﬁ olle | 2PMCM 0.52500 ppm/cm
) e | e - S . - . . 42eM 157.56825 Hz/cm
pom 8 6 4 0
LTYH060702b
Current Data Parameters
NAME cyc-2006-162
TSN TODDAOANS OSSO DO o — Mmoo~ ™ EXPNO 2
R DUD-BO WO NS IRESEN o PROCND |
e JISRST=2STF24B383 S5 3ShH <
a WM MO0 DY ON T O d ~~S~ O o
a SommAATTRLTN == RRRR S F2 - Acquisition Parameters
I oMM Date. 0080708
Time 1019
INSTAUM av300
PROBHD 5 mm QNP 1H/13
PULPAOG 2009
m 65536
SOLVENT coci3
NS 869
05 4
ShH 22675.736 Hz
FIORES 0.346004 Hz
Cl A0 1.4451188 sec
[ 8192
[ 22.050 usec
O 3 6.00 usec
T 300.0 K
oH 01 2.00000000 sec
o1t 003000000 sec
012 000002000 sec
NO,
CHANNEL 1 of
13C
4db 5.50 usec
-6.00 dB
75.4775598 MH2
CHANNEL 12
CPOPRG2 waltz16
Nuc2 H
PCPD2 80.00 usec
PL2 -2.00 08
fL12 17.70 08
pL13 17.71 08
sFa2 300.1312005 MHz
2 - Pracessing paraneters
st 32768
SF 75.4677525 MHz
WOW EN
SSB o
LB 3.00 Hz
GB 0
PC 1.40
10 NMA plot parameters
o 20.00 cn
| ] ) L oy 5.00 cn
F1p 200.000 ppn
1 15093.55 Hz
P -0.005 ppm
1 R B T T S T— T T 1 2 -0.38 Hz
1é0 T(';G PPNCH 10.00025 pon/cm
HZCM 754 69641 Hz/cm
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0.0804 @
] &
o.am—: al
0.060-] O
oosa—f OH
0.0404
] NO, 2
0030 | h
] ‘ |i Racemic-4db Py
0.0204 I ! [\
] |
0.0104 [l |
] ! ! J /
] [N \ / N
0_0.3.:]_: ,._!'._,,J" i e — S _— o~ —h_
U Bod T 000 500 ' 2000 " 2500 " ' 3000
Minutes
RT Area |, Area Height| %
(ming [(Vsec)|”™® (V) |Height
1) 91761799821 | 4997 (81340 | 77.22
2(28.488 | 1802047 | 50.03 (23998 | 22.78
0.035 ?
o_nan—f
] cl
0.025] O
o_nzn_f OH
0015
E NO,
0.0104 ﬁ
1 4db
] ||| R
0.005] A <
] \ ', Lo &
AN P N ) N

0.0004

0y

600 ' 'sod '1ood 1200

1400 ' 16’00

18.00

2000

Minutes
RT Area Height| %
(min) | (Vsec) | A8 | vy | Height
9390 815364 | 901535992 | 9505
2(25470| 89137 985| 1873| 495
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Cugrent Data Parameters
NAS; cyc-2006-167
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060705
Time 16.10
INSTRUM av300
PROBHD 5 mm/GNP 1H/13
PULPROG : 2930
0 32768
SOLVENT coc13
NS 32
0s 0
H 5995204 Hz
FIDRES 0.182958 Hz
AQ 2.7329011 sec
a6 512
W 83.400 usec
DE 6.00 usec
3 300.0 K
01 1.00000000 sec
CHANNEL f1 =
1H
3.00 usec
-2.00 dB

SFO1

300.1320882 MHz

F2 - Processing parameters

1

SF 300.1300017 MHz
WOW EM
5SB 0

8 0.10 Hz
68 0

PC 1.00

10 NMR plot parameters
ox

00 cm
cy 10.00 cm
£1p 10.000 ppm
i 3001.30 Hz
cep 0500 ppm
2 -150.06 Hz
oPMCM 0.52500 ppm/cm
HZCM 15756825 Hz/cm

Current Data Parameters

NANE €yc-2006-167
EXPNO. 2
ROCND 1

72 - Acquisition Parameters

Jate_ 20060705
Time 21.01
INSTRUM ava00
SROBHD 5 mn ONP 1H/13
PULPROG 2909
i 65536
SOLVENT coc13
NS 408
05 a
ShH 22675.736 Hz
FIDAES 0.346004 Hz
1.4451188 sec
a6 8192
oW 22.050 usec
3 6.00 usec
TE 300.0 K
D1 2.00000000 sec
o1t 0.03000000 sec
012 0.00002000 sec
= CHANNEL f1
NuCt 13
21 5.50 usec
Ly 00 o
SFO1 75.4775598 MHz
= CHANNEL 2 ==
CPOPAG2 waltz16
= 1H
cP02 80.00 usec
L2 -2.00 0B
sL12 17.70 0B
PL13 17.71 ¢8
sF02 300.1312005 M4z

F2 - Processing parameters
32768

SF 754677519 MHz
WOK M
ss8 0
) 3.00 Hz
8 [
oc 1.40

4.00 cn
200005 ppm

15093.93 Hz
-0.005 ppm

= -0.38 Wz

10.00050 ppm/cm

4.71527 Hz/cm
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0.20]
0.18] O O
0.16 OH
N
., ()
O~
0.12 P
©
0.104 ) =
Racemic-5aa N
0.08] i\
0.06
0.04
0.02]
N
0.00 — D E— _ -
S0 a0 U faed T Tend T Teod 10,00 12.00 '
Minutes
RT Area |, Area Height | %
(mirg | (V*sec)| (V) |Height
1| 6.044 | 4098489 | 5001 (208360 69.02
2110331 (4096162 | 4999 93507 | 30.98
0.7
| :
0.60 ||
] O o O ‘I
0.50] , |
] N
Ka o |
- QTR |
] |
MCL: baa ‘ ||
0.20] | |I
] | |
] |
0.10 || {
] |
0_00_: AN ;x____r}__Lﬁi__. S - ]
Y 200 Y 40d " sod 0 sed T dood 1200 14.00
Minutes
RT Area % Area Height| %
(min | (V*sec) | “7 (V) | Height
116.012 113135652 | 100.00 |6885131100.00
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L 11060308
o =
~

3

. . o
22938 7 88 8
cezaa ES 98 £ &

5 8 SETRA g8 &3 2 ki Current Data Paraneters

@ P~ S S S [To B Te B Te lTe] ™ (3% NAME cyc-2006-210
H X EXPNO 1
‘ PROCNO 1

L~
£
X
-~
<

F2 - Acquisition Parameters

Oate_ 20060308
Time 16.41
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930
0 32768
o a SOLVENT M50
NS 20
0s 0
SWH 5995.204 Hz
?H FIORES 0.182959 Hz
N A0 2.7329011 sec
o O L
Q o o O oW 83.400 usec
DE 6.00 usec
13 300.0 K
5ab ot 1.00000000 sec

aLy -2.00 d8
SFO1 300.1320882 MHz

F2 - Processing parameters

st 32768
sF 300.1300026 MHz
WOW
ss8 0
8 0.10 Hz
58 0
B 1.00
A 10 NMR olot paraneters
M — ox 20.00 cm
) 8.00 cn
[ } \ | | 10.000 ppm
/ \ 3001.30 Hz
K & 3 [8|€ 8 3 -0.500 ppm
g 3 8 5|8 s 8 -150.06 Hz
£ o S P «‘ - 0.52500 ppm/ca
———r e T e — o Ty . f 0 . ’ rm—r— 157.56825 Hz/cn
pom 8 4 2 0
LTY060908
Current Data Paraneters
NAME cyc-2006-210
2 S8YLHalIzmssas 2 fRReYI3 g 2
_ £ 835832283 E8 8 SHEBRTEE smoca :
g B I-3AIEEYERT 8 FLSRABRA £2 - Acquisition Parameters
T R | Date _ 20060911
| Time 9.30
\‘\\////// ‘ W INSTRUM av300
| SRGEHD 5 o O 1413
ouLPRO 2000
0 65536
SOLVENT omMso
NS 466
cl cl s 4
SHH. 22675.736 Hz
FI0AES 0.346004 Hz
O O AQ 1.4451188 sec
A6 8192
OH o 22.050 usec
N. DE 6.00 usec
TE 300.0 K
Q o o O 1 2.00000000 sec
a1t 0.03000000 sec
d12 0.00002000 sec
5ab
-x CHANNEL 1
NUC1 13C
Py 5.50 usec
ALy -6.00 aB
SFO1 75.4775598 MHz
= CHANNEL f2 ==
CPOPAG2 waltzi6
Nuc2 1H
PCPD2 80.00 usec
PL2 -2.00 0B
A2 17.70 a8
oL13 1771 0B
SF02 300.1312005 MHz
%2 - Processing paraneters
s1 32768
SF 75.4577848 MHz
WOW EM
358 0
B 3.00 Hz
8 0
PC 1.40
10 MR plot parameters
=4 20.00 cm
D o o 00 n
“1p 180,500 ppn
1 13621.93 Hz
=P -0.500 ppm
s e e e TR e et} A i R T S e TR S S R v < gz;o(‘];:;m/m
ppm 160 140 120 100 80 60 40 20 2en 662 58340 Hrven
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] | cl cl
0.60
050 ‘ O OH O
] ‘ @ N
HNaTe e ve
. B Se SRty
0.30] | |'I ﬂ".
] | I". Racemic-5ab
0.20] | [\
] ||| II 'H,I
0.104
1 n | I|I I|I
4 | | ' |
0.00———r 'ku"ult'*—-ﬁJ——— ——— e
"'Jod ' "4od ' 'eod ' 'eod ' tood ' 1200 ' 'i4od ' 'is'od ' e'od ' ‘20000 ' ‘2200
Minutes
RT Area o Height | %
(mir) | (V *sec) | A8 (V) | Height
1| 6.567 | 14089440 | 49.70|747273 | 69.72
2111.763 (14262165 | 50.30 324608 | 30.28
0.25] -
0.20] cl e ‘||
0.15] oH ‘ |
] N |
] OQ o o] OO | |
0.104 |
bab ‘ ||
0.05] | ||
] || I'. -
] [ 2
o N ——
"' obod " wod ' sod ' Bod " 1000 12.00 14.00
Minutes
RT Area |, Area Height | %
(ming |(Vsec)| ™ (V) |Height
11 6.601 4573572 99 .97 | 246985 | 99.92
2111.817 596 0.03 2051 008
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LTYHO0E0818A
S 2YSLIRABLIRBILN8SD =y 2083
T S0LYnINEETESS IR E @ B39
e € P9I BIEBTIE8manny 3 88a Current Data Parameters
3 @ @WOMM MO S e S m 00T
a ? @ e : NAME CyC-2006-196
D N N N N N N A - PR N
ZXPNO 1
l ‘\\'\‘\W V v V PROCNO 1
F2 - Acquisition Parameters
Date_ 20060818
Time 18.29
INSTAUM av300
R F PROBHD 5 mm ONP 1H/13
SULPAOG 2930
0 32768
SOLVENT oMS0
OH NS 3
N a5 0
O O SWH 5995204 Hz
o o FI0RES 0.182959 Hz
40 2.7320011 sec
86 512
5ac oW 83.400 usec
o 6.00 usec
Te 300.0 K
o 1.00000000 sec
CHANNEL 1 ===
1H
3.00 usec
SF01 300.1320882 Mz
F2 - Processing parameters
st 32768
SF 300.1300015 Mz
WOW
ss8 o
) 0.10 Hz
&8 0
aC 1.00
L 1D NMR plot parameters
ox 20.00 cn
cr 35.00 cn
| z1p 10.000 pam
: 3001.30 Hz
s IB 8 2 3 P =2p :0.500 ppm
& @ ol o] =3 £ 2 -150.06 Hz
g 5 = & 8 &
g . ! = - IPMCM 0.52500 ppm/cm
= ° ! @ < I - S 2tm 157.56825 Hz/cn
T e S ] — ' ’ T T 1 g — T >
ppm ] 3 4 2 0
LTYHOB0B18A
Current Data Paraneters
NANE Cyc-2006-196
CEON O -EIMOADVOOMA Y @0~ oo T ZxphO 2
BRLRIRSEIBEARLLD3N BnR5AT28 i :
- RERCEZ888c0lare8R EESREI8SE
a VO WD DMO NN WD =™ oo VWD
38R IIIATIRBLAUAERELEESS FSSRABRA 72 - Acquisition Parameters
"T‘_‘T“‘HHH_""‘_‘“‘_“_“_‘"‘“ ' Date_ 20060821
Time 9.02
\\ ‘ ‘\\N////I/// W INSTAUM av300
PAOBHD S mm ONP 1H/13
SULPROG 2009
0 65536
SOLVENT oHs0
NS 922
s 4
F F SHH 22675.736 Hz
FI0RES 0.346004 Hz
A0 1.4451188 sec
6 8192
OW 22.050 usec
QH 3 6.00 usec
N TE 300.0 K
Q O o1 2.00000000 sec
a11 0.03000000 sec
Q 0 o O a2 0.00002000 sec
5ac e
L8} -6.00 a8
SFO1 75.4775598 MHz
= CHANNEL 2 ==
cPoPRG2 waltz16
Nuc2 "
°cPo2 80.00 usec
oL -2.00 08
PLI2 17.70 08
PL13 17.71 0B
sFo2 300.1312005 Mz
F2 - Processing parameters
sI 32768
s 75.4677825 iz
WOW EM
SS8 c
It 3.00 me
e:] [
oc 1.0
10 4R plot parameters
Ll ox 20.00 cm
" \ragt cy B.0C cm
o il 1P 200005 ppm
1 15093 .94 Hz
hrid -0.005 ppm
o ey T . ' ey . v - 1 o - =2 0.3
OPMCM 10.00050 ppm/cm
pem 150 100 50 R} 754 71558 Hz/cm
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1.20
1 o
] 3
1.00] F F @
1 I
0.0/ O O '
] OH [
- N |
0.60H | o~
TR :
| —
1 | -
0.401 ) |
1 Racemic-5ac | [
|
0.20 | '. [\
] [ I,'I
0.004-. ' | \
N ~
YU osed U aod " 6o T Bsod 10.00 12,00 i4.00 16.00
Minutes
RT Area |, Area Height | %
(min) | (V'sec) | °759 (V) |Height
1| 6.363 23235582 49.75(1225854 | 71.23
211,692 (23466088 | 50.25| 495134 | 28.77
050
] F F %
o 0.0 ]
1 OH |
_ . ‘
] N
0 ol
T |
] Sac |
0.20 |
. |
j N
0.10H | ||
T |
] |
j N
oo~ N e
Yoo 0 aod 0 so0 " a0 10.00 " 1200 " 1a0d 16.00
Minutes
RT Area |, Area Height| %
(min [ (V*sec) | (V) | Height
116.318] 9194414 | 100.00 [506795 [100.00
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ppm

1.TY0607253 ©
N EEOMeNOENAMOoMI NN~ DN D0 =~
. EQQEQQERE"?%EESEQ%ﬁEg@@g% S % . )
a FoPReARSRRRARERCTEESNRERES 15 s Current Data Parameters
“ NN;\;\\;\NNNNNNN.\NNN‘D@mmmmm - I YAME cyc-2006-185
L { %‘/[/ ZXPNO 1
\ SROCNO 1
\
€2 - Acquisition Parameters
Date 20060725
Tame 16.08
INSTAUM av300
ROBHD 6 mm ONP 1H/13
- = SULPROG 2930
S on N\ s i) 32768
| SOLVENT cocl3
O~ =0 5 3
0s 0
Q o o O St 5995.204 H
FIORES 0.182959 Hz
5ah A0 2.7329011 sec
86 256
oW 83.400 usec
0F 6.00 usec
1€ 300.0 K
o1 1.00000000 sec
3.00 usec
5601 300.1320862 Mz
2 - Processing paraneters
st 32768
SF 300.1300124 MHz
WOW M
558 0
8 0.10 Hz
6B 0
2 1.00
JL m NMA plot parameters
— 20.00 cm
E‘( 10.00 cm
| } | } £1p 10.000 ppm
£l 3001.30 Kz
H SIRIYSs 518 8 Fop -0.500 ppm
4 Eatf=gia] Py S 28| |8 F2 . ~150.06 Hz
g il <l ales I S P SPHCH 0.52500 ppn/cn
. - R — HIZCM 157 56825 Hz/cm
— ] i —— 1 - ' . " - ' 1 : 1 )
opm 8 6 4 2 0
L™ 060725a
current ata Parameters
NAM cyc-2006-185
SOORNDUO T DUN O LM mow m £XPNO 2
0B IATUABRRIBINB N O a8 S 2A0CK0 :
RIS ERNETEB 0D ¥38h &
VOUSOTD™NOINT OND < @ N~ o s}
HYFFIAJIINIINZES RRR < £2 - Acquisition Parameters
TTTITTTTTTTTTTT T T Date._ 20060726
V= A
INSTRUM av300
i L PROBHO S5 mm ONP 1H/13
s 2000
65536
SOLVENT cocl3
s 848
s 4
SwH 22675736 He
- — FIORES 0.346004 Hz
0 1.4451188 sec
s QH NS A6 8192
N o 22.050 usec
Q O DE 6.00 usec
TE
Q © © O 01 2.00000000 sec
a1 0.03000000 sec
5ah 912 0.00002000 sec

Py 5.50 usec
oLy o
SFO1 75.4775598 MHz

2cP02 80.00 usec
a2 -2.00 08
L2 17.70 6B
13 17.71 08
SFO2 300.1312005 MHz

F2 - Processing parameters
st 32768

SF 754677515 MHz
WOK e
558 0
8 3.00 Wz
) 0
2 1.40

10 NMA plot paraneters

ox 20.00 cn
1 J | oy 5.00 cm
r 1P 200.005 ppm
1 15093 .93 Hz
P -0.050 pom
" - T i ' v ' i v ' | ' T f ' 0 - | :im 3 ;7 Hz
B 100 B 10.00275 ppm/cm
150 100 50 oM 754.88507 Hz/cn
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&
0.35] i
o
I
0.30 — — |
S on \ s [
0.25] | , g
N [ «
= =]
0.207 OQ o o OO ||
| ) 1\
] | {1\
| |
0154 Racemic-5ah | (|
| [
0.10] [ [
| | | 1
0.05] [ /
0.00 — _ ; J AN ,J - S-ﬁ-.. _-[/5 — \—7 _ -
ol 2o U Tand U abd U sod T 'sod T 7od T 'sod T 'sod | dood T diod
Minutes
RT Area |, Height| %
(miny | (V*sec) | 2488 | | Height
116.170 | 5905723 50.10 373507 | 63.70
218.346 | 5881499 | 4990 (212850 | 36.30
0.18
0.16] %
0.14] l
1 I
0.12] - —
S/ oH N\ _S [
0.10 " |
0.08] QQ o 0 OO B
0.0 5ah |
004_3 | |I
] |
0.025 Fo
000‘3" -— - N _r.r"_ \""-—:\- - -
"Uhod T 200 " 500 T 40 " sod ' eod 700 T Bod T sod oo Tiiod | 1z00
Minutes
RT Area |, Height | %
(min | (V *sec) % Area (V) | Height
116.187 [ 2952881 | 100.00 (179203 {100.00
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ppm 6 4 2 0
LTYHOE1018c
m  szescssss o B ssne swes
S3EBEE88E 25 $85 -FETENTY
- 2 SANTBIRCE 58 Y85 SE 88 8RS
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0 0
5ai
ppm 150 100 50
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Current Data Parameters
cyc-2006-233
1

1

<2 - Acquisition Parameters

date 1018
Time 16.54
INSTRUM av300
OR0BHD 5 mm GNP 1H/13
PULPROG 2930
A 32768
SOLVENT coc13
NS 32
0s 0
ShH 5995.204 Hz
£ IDRES 0.182959 Hz
AQ 2.7329011 sec
a6 256
oW 83.400 usec
2€ 6.00 usec
13 300.0 K
01 1.00000000 sec
CHANNEL f1
1H
3.00 usec
-2.00 0B

SFO1 3001320882 MHz
F2 - Processing parameters
sI

SF 300.1300124 MHz
WOW

ssB 0

8 0.10 Hz
6B 0

PC 1.00

10 NMR plot parameters
o 20.00 cm
15.00 cm
10.000 ppm
3001.30 Hz
-0.500 ppm
-150.06 Hz
0.52500 ppm/cm
157.56825 Hz/cm

2PMCM
HZCH

Current Data Parameters

NAME cyc-2006-233
EXPNO 2
PROCNO 1

2 - Acquisition Parameters
ate 2001

Date_ 1019
Time 12.43
INSTRUM av300
SROBHD 5 mm GNP 1H/13
PULPROG 29pg

il 65536
SOLVENT coc13

NS 1870

s 4

ShH 21097.047 Hz
I0RES 0.321915 Hz
a0 1.5532532 sec
86 8192

oH 23.700 usec
0E 6.00 usec
TE 300.0 K

ot 2.00000000 sec
ot 0.03000000 sec
12 0.00002000 sec

SFOL 75.4775598 MHz
==asesus CHANNEL f2

CPOPAG2 waltz16
nuc2 1
PCPO2 80.00 user
A2 -2.00 08
PLI2 17.70 0B
PL13 17.71 08
SF02 300.1312005 MHz

F2 - Processing parameters

6
75.4677514 Mz
N

SF

WOW

ss8 0

e 1.00 Hz
8 0

Pc 1.40

10 NMR plot parameters

ox 20.00 cm
oY 4.00 cm
F1p 200.000 ppm
F1 15093.55 Hz
Fop -0.005 ppn
F2 -0.38 Hz
oPMCH 10.00025 ppn/cm

754.69641 Hz/cm
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0.30]
] @
0251 OH ‘| &
] | o
] N ‘ | fi
o O Sl
TR |
: ‘ H
0.15] o | ||
] Racemic-5ai ‘ | | ||
] [
0.10] ‘ | N
' | I
] || [
005 [ | o
| "\ |
0.00] N I
"ot 20d T and U aod U sod T sod T 7od T so0 T 'end 000 100
Minutes
RT Area |, Area Height| %
(min | (V*sec) | 79 (V) | Height
114.864 | 3788454 | 4954 1315653 | 58.77
2|6.278 | 3859146 | 5046 (221479 | 41.23
0.22
0.20 )
0.18] |
0163 |
3 OH
0.14] i |
; N |
a4 o0 |
] o o |
0.10] |
] Hai |
0.08] | |
0.06] | |
004] N
1 |
0.0 || '.\
| |
0.00] - - S, N — — SR —
"Uod O 20 U sbd O '4od T 'sod O 'ed T ‘7od T 'sod T Teod T 100
Minutes
RT Area |, Area Height | %
(min [ (V*sec) | (V) | Height
114.849 [ 2402481 | 100.00 1211380 |100.00
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Current Data Parameters
NAME cyc-2006-193
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20060817
Time 15.42
INSTRUM av300
PROBHD 5 mm GNP 1H/13
PULPROG 2930

10} 32768
SOLVENT coci3

NS 64

0s 0
SHH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2 7329011 sec
a6 1024

oK 83.400 usec
0E 6.00 usec
3 300 0 K
01 1.00000000 sec

PLL
SFO1

= CHANNEL f1

H

3.00 usec

-2.00 d8
3001320882 MH;

F2 - Processing parameters

SI
SF
WOW
558
8
68
PC

32768
300.1300119 MH
EM

0
0.10 Hz

0
1.00

10 NMR plot parameters

20.00 cm
10.00 cm
10.00C ppm
3001.30 Hz
-0.500 pom
-150.06 Hz

052500 ppm/cm

157.56825 Hz/cm

Current Data Parameters

NAME
£XPND
PROCNG

cyc-2006-193
2
1

£2 - Acquisition Parameters

ate_
Tine
INSTAUM
PROBHD
PULPROG
il
SOLVENT

CPOPAG2
nuC2
PCPO2
a2
ALz
L3
SF02

20060820
9.48
2v300
5 mm GNP 1H/13
2909
65536
cocl3
16767

4
22675.736 Hz
0.346004 Hz
1.4451188 sec

2.00000000 sec
0.03000000 sec
0.00002000 sec

CHANNEL f1

13¢
5.50 usec

-6.00 68
75.4775598 Mz
CHANNEL 2
waltz16

17.71 68
300.1312005 MHz

F2 - Processing parameters
s1 32768

SF
WOK
558
8
8
aC

10 N4R plot parameters
ox 20

75.4877517 Mz

0
3.00 Mz
1.40

00 cm
12.00 cn
200.005 ppm
15093.93 1z
-0.500 ppm
37,73 He

10.02525 ppm/cm

756 58307 Hz/cm
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] 3
060 s
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: | O O
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' l T 0=C)
aSNsv
] |
1 5bb
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Current Data Parameters

NAME cyc-2006-195
EXPNO 1
SROCNO 1

72 - Acquisition Parameters

date _ 20060818

Time 18.04

INSTRUM av300

PAOBHD 5 mm ONP 1H/13

PULPROG 2930
32768

SOLVENT coc13

NS 17

0s 0

SHH 5895.204 Hz

FI0RES 0.182959 Hz

A0 2.7329011 sec

a6 64

oW 83.400 usec

0E 6.00 usec

€ 300.0 K

Bl 1.00000000 sec

CHANNEL f{ ========
1H
3.00 usec
-2.00 8
SF01 300.1320882 Mriz

£2 - Processing parameters

s1 32768

SF 300.1300124 MHz
WOW

38 0

B 0.10 Hz
8 0

°C 1.00

10 NMR plot parameters

ox 20.00 cm

%% 8.00 cn
10.000 ppm
3001.30 Hz
-0.500 pom
-150.06 Hz
0.52500 ppm/cm

157 56825 Hz/cm

Current Data Parameters

NAME cyc-2008-195
£XPNO 2
PROCNO 1

2 - Acquisition Parameters

oate_ 20060822
Tine 12.18
INSTRUM 2v300
PROBHD 5 mm GNP 1H/13
PULPROG 2qp9

0 65536
SOLVENT coc13

NS 2088

25 4

Shi 22675.736 Hz
FIORES 0.346004 Hz
a0 1.4451188 sec
G 8192

o0 22.050 usec
0E 6.00 usec
TE 3000 K
01 2.00000000 sec
a1t 0.03000000 sec
a12 0.00002000 sec

NUCt 13¢

21 5.50 vsec

oLy -6.00 08

SFO1 75.4775598 Mz
CHANNEL (2

CPOPRG2 waltz16

Nuc2

PCP02 80.00 usec

pL2 -2.00 68

AL12 17.70 08

aL13 17.71 68

SF02 300. 1312005 MHz

F2 - Processing parameters
s1 32768

SF 75.4677518 MHz
WO

558 0

8 3.00 Hz
5B 0

o 1.40

10 NMA plot parameters
X 20.0

0 cm
oy §.00 cm
1P 200.005 pom
1 15093.93 Hz
w20 -0.005 pom
w2 -0.38 Hz
SPUCH 1000050 ppm/cm
HacH 754.71527 Hz/cm
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