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General information:

All reactions were carried out under an atmosphere of nitrogen in flame-dried
glassware. THF was distilled over sodium-benzophenone before use. Toluene was
distilled over CaH,. Chromatographic separations were carried out using Silicycle ultra
pure silica gel (230-400 mesh). Analytical thin layer chromatography was performed on
EM Reagent 0.25 nm silica gel 60-F plates.

Melting points were measured with a Fisher-Johns melting point apparatus.
Infrared spectra were recorded on a Perkin Elmer 1600 series FT-IR spectrometer.
Optical rotations were measured on a Jasco DIP-370 digital polarimeter. "H NMR were
recorded on a Bruker ARX-250 (250 MHz), DRX-300 (300 MHz), DRX-500 (500 MHz)
spectrometer and are reported in ppm (J) from tetramethylsilane (TMS: & 0.0 ppm). Data
are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q
= quartet, m = multiplet, dd = doublet of doublet, ddd = doublet of doublet of doublet),
coupling constants (Hz), and integration. ’C NMR spectra were recorded on a Bruker
ARX-250 (62.5 MHz), DRX-300 (75 MHz), and DRX-500 (125 MHz) spectrometer with
complete proton decoupling. Chemical shifts are reported in ppm from tetramethylsilane
with solvent resonance as the internal standard (CDCIl3: 6 77.0 ppm).

2-Bromo-3-methoxy-5-methylbenzaldehyde,'  3-bromothiophene-2-carbaldehyde,’
4-bromothiophene-3-carbaldehyde,” 1-bromonaphthalene-2-carbaldehyde,® 2-bromo-1-
methyl-1H-indole-3-carbaldehyde,” 3-bromofuran-2-carbaldehyde.’ 2-bromo-pyridine-3-
carbaldehyde’ and cis-methyl o-bromocinnamate, trans-methyl o-bromocinnamate® were
synthesized by the literatures.

General procedure for synthesizing bromocinnamates (Procedure A):

Procedure A: A mixture of the ylide Ph;P=CHCOOMe
BnO __ COMe (5.06 g, 15.1 mmol) and 5-Benzyloxy-2-bromobenzaldehyde
(4.0 g, 13.75 mmol) in CH,C1, (70 mL) was heated under
\@_/ reflux for 16 hr. After cooling, the reaction mixture was
filtered. Removal of the solvent from the filtrate and
crystallization from hexane and EtOAc afforded 3.36 g (70.5%) of a colorless solid, mp:
86-87 °C; IR: 3096, 3068, 2945, 1703, 1580, 1474, 1274, 1172 em™; '"H NMR (300
MHz, CDCI5): 6 8.0 (d, J = 16.1 Hz, 1H), 7.48(d, J = 8.8 Hz, 1H), 7.44-7.34 (m, SH),
7.19(d, J=3.0 Hz, 1H), 6.87 (dd, J = 3.0, 8.8 Hz, 1H), 6.34 (d, /= 16.1 Hz, 1H), 5.05 (s,
2H), 3.82 (s, 3H); °C NMR (75 MHz, CDCL): & 166.6, 158.1, 143.1, 136.1, 135.0,
133.9, 128.6, 128.2, 127.4, 120.7, 118.3, 116.1, 113.7, 70.3, 51.8; Anal. Calcd for
Ci7HsBrOs: C, 58.81; H, 4.35. Found: C, 58.95; H, 4.50.

Br

General procedure for synthesizing bromocinnamates (Procedure B):
Procedure B: To 10 mL of THF in 50 mL round bottomed flask
S, — COMe  yas added methyl diethylphosphonoacetate (424 pL, 2.3 mmol).
W After stirring at 0 °C for 5min, 2.0 M n-butyllithium (1.15 mL, 2.3
mmol) was added dropwise. After 10 min, 3-bromothiophene-2-

Br carbaldehyde (441 mg, 2.3 mmol) was added dropwise. The
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reaction mixture was warmed to room temperature, stirred for 4 hr, then quenched by ice
water (10 mL). The mixture was extracted with toluene (3 x10 mL), washed with water,
dried over MgSQO,, filtered, and concentrated. The crude product was purified by flash
chromatography (10-14% EtOAc/Hexanes) to afford a colorless solid 500 mg (88%); mp:
71-72 °C; IR: 3109, 2946, 1728, 1629, 1270, 1192; cm™; "H NMR (300 MHz, CDCl;): &
7.82 (d, J=15.8 Hz, 1H), 7.32 (d, /= 5.3 Hz, 1H), 7.00 (d, /= 5.3 Hz, 1H), 6.27 (d, J =
15.8 Hz, 1H), 3.79 (s, 3H); °C NMR (75 MHz, CDCls): & 166.6, 135.1, 134.0, 131.3,
127.7, 118.2, 115.9, 51.7; HRMS calcd for (CsH;BrO,S);Na [M, + Na]" 516.8572;
Found 516.8596.

Procedure B: colorless solid, 88.2% yield; mp: 40-41 °C; IR:

__COMe 3101, 2953, 1707, 1634, 1270, 1184 cm™; 'H NMR (250 MHz,
S\:\?/J CDCL): & 7.65 (d, J=16.1 Hz, 1H), 7.58 (d, J= 3.3 Hz, 1H ), 7.30
= (d, J = 3.3 Hz, 1H), 6.44 (d, J = 16.1 Hz, 1H), 3.80 (s, 3H); "°C

NMR (75 MHz, CDCls): 6 166.8, 136.2, 135.3, 125.1, 124.1, 119.3,
112.3, 51.6; HRMS calcd for CsH;BrO,SNa [M + Na]+ 268.9242; Found 268.9250.

Br

CO,Me  Procedure B: colorless solid; 87.3% yield; mp: 62-64 °C; IR: 3121,
2998, 2945, 1703, 1642, 1258 cm™; "H NMR (300 MHz, CDCls): &
7.50-7.44 (m, 2H), 6.54-6.53 (m, 1H), 6.36 (d, J = 15.9 Hz, 1H),

Br 3.79 (s, 3H), °C NMR (75 MHz, CDCL): & 166.6, 147.6, 144.4,

127.7, 116.7, 115.6, 105.3, 51.4; HRMS calcd for CsH;BrOsNa [M + Na]™ 252.9471,

found 252.9480.

%

Procedure B: colorless solid; mp: 97-98 °C; IR: 3072, 2990,
__COOMe 1715 1634, 1188 cm™; 'H NMR (300 MHz, CDCls): & 8.36 (dd, J
= 1.9, 4.6 Hz, 1H), 7.93 (d, J = 15.6 Hz, 1H), 7.89 (dd, J = 1.8,
7.7 Hz, 1H), 7.34 (dd, J = 4.7, 8.2 Hz, 1H), 6.43 (d, J = 16.0 Hz,
1H), 3.84 (s, 3H); BC NMR (75 MHz, CDCl;): 6 165.9, 150.6,
143.9, 140.9, 1354, 131.7, 122.9, 122.4, 51.8; HRMS calcd for CoHgsBrNO,Na [M +
Na]" 263.9631; Found 263.9643.

A

N Br

General procedure for coupling reaction:

(R,E)-7: A 100 mL round bottomed flask equipped with a reflux condenser was charged
with Pd(OAc); (144.6 mg, 0.644 mmol), rac-BINAP (601.6 mg, 0.97 mmol), and toluene
(60 mL). E-methyl o-bromocinnamate (3.1 g, 12.88 mmol) was added, followed by the
R-sulfoxmine (2.4 g, 1.54 mmol), and cesium carbonate(5.88 g, 18.03 mmol). The
reaction mixture was heated in an oil bath at 110 °C-115 °C for 44 hr. The solution was
cooled and diluted with dichloromethane, filtered through a pad of Celite and
concentrated in vacuo, to give a brown oil. Purification of the product by flash
chromatography (66% Et,O/Hexanes) afforded a pale yellow semisolid 3.69 g (91%); IR:
2947, 2927, 1710, 1623, 1589, 1475, 1444, 1315, 1269, 1186, 1167 cm™; 'H NMR (300
MHz, CDCl3): & 8.38 (d, J = 16.2 Hz, 1H), 7.94-7.91 (m, 2H), 7.61-7.48 (m, 4H), 7.06-
7.01 (m, 2H), 6.88-6.83 (m, 1H), 6.50 (d, J=16.2 Hz, 1H), 3.82 (s, 3H), 3.29 (s, 3H); °C
NMR (75 Hz, CDCls): & 168.0, 144.9, 142.5, 139.0, 133.3, 130.7, 129.5, 128.3, 128.0,
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127.5,122.4,121.6, 116.8, 51.4, 46.2; Anal. Calcd for C;7H7NOsS: C, 64.74; H, 5.43; N,
4.44. Found: C, 64.90; H, 5.69; N, 4.51. [a]*p = 270.93 (c 1.08, CHCl;).

(R,Z)-7: colorless liquid, 71% yield; IR: 3061, 3015, 1718, 1589 cm™; 'H NMR (250
MHz, CDCl3): & 7.95-7.92 (m, 2H), 7.62-7.42 (m, 5H), 7.02-7.00 (m, 2H), 6.90-6.86 (m,
1H), 6.00 (d, J = 12.3 Hz, 1H), 3.67 (s, 3H), 3.20 (s, 3H); °*C NMR (62.5 Hz, CDCl3): &
167.1, 143.7, 142.4, 139.3, 133.2, 130.2, 129.7, 129.5, 128.4, 121.9, 121.14, 118.5, 51.1,
45.7; HRMS calcd for C;7H;7NO3SNa [M + Na]" 338.0821; Found 338.0806; [a]*p =
76.12 (c 1.13, CHCL).

(S, E)-8: yellow semi solid, 93.4% yield; IR: 3062, 3027, 2949, 2925, 1711, 1621, 1482,
1160; 'H NMR (300 MHz, CDCl;): & 8.34 (d, J = 16.2 Hz, 1H), 7.94-7.91 (m, 2H), 7.59-
7.50 (m, 3H), 7.40-7.30 (m, 5H), 7.10 (d, /= 3.0 Hz, 1H), 7.01 (d, J = 8.8, 1H), 6.74 (dd,
J=3.0, 8.8 Hz, 1H), 6.46 (d, J = 16.2 Hz, 1H), 4.96 (s, 2H), 3.82 (s, 3H), 3.26 (s, 3H);
BC NMR (75 Hz, CDCL): & 168.0, 153.7, 142.4, 139.2, 138.6, 136.9, 133.3, 129.5,
128.9, 128.5, 128.4, 127.9, 127.4, 123.8, 118.1, 117.1, 112.8, 70.3, 51.6, 45.9; Anal.
Calcd for C4uH3NO4S: C, 68.39, H; 5.50, N; 3.32. Found: C, 68.11; H, 5.65; N, 3.28;
[a]*p =-178.06 (c 0.93, CHCl;).

(S, E)-9: pale yellow viscous oil, 77.6% yield; IR: 3106, 3057, 3019, 2942, 1710, 1608,
1383;ecm™; "H NMR (300 MHz, CDCls): 6 8.41 (d, J = 15.7 Hz, 1H), 7.90-7.86 (m, 2H),
7.57-7.49 (m, 3H), 7.01 (d, J = 5.3 Hz, 1H), 6.67 (d, J = 5.3 Hz, 1H), 6.10 (d, J = 15.7
Hz, 1H), 3.74 (s, 3H), 3.23 (s, 3H); °C NMR (75 MHz, CDCls): & 167.9, 145.7, 139.1,
135.9, 133.4, 129.5, 128.1, 126.8, 123.8, 123.7, 112.3, 51.2, 45.8; HRMS calcd for
C1sH1sNOsS;Na [M + Na]" 344.0385; Found 344.0393; [a]*’p = -517.81 (c 3.1, CHCL).

(R, E)-10: pale yellow oil; 82.7% yield; IR: 3096, 3060, 3019, 2917, 1703, 1625, 1437
cm™; '"H NMR (300 MHz, CDCl;): & 7.88-7.85 (m, 2H), 7.78 (d, J = 16.1 Hz, 1H), 7.56-
7.45 (m, 3H), 7.35 (d, J = 3.3 Hz, 1H), 6.68 (d, J = 16.1 Hz, 1H), 6.38 (d, J = 3.3 Hz,
1H), 3.76 (s, 3H), 3.22 (s, 3H); ?C-NMR (75 MHz, CDCls): & 168.1, 142.1, 138.3, 137.5,
133.3, 132.5, 129.5, 128.4, 1255, 116.5, 108.3, 51.4, 45.3; HRMS calcd for
C1sHisNOsS,Na [M + Na]" 344.0385; Found 344.0440; [a]*’p = 128.45 (¢ 3.81, CHCL).

(S, E)-11: pale yellow semi solid, 96% yield; IR: 3137, 3117, 3056, 3023, 2945, 2929,
1695, 1613, 1654, 1433, 1258; 'H NMR (250 MHz, CDCls): & 7.87-7.85 (m, 2H), 7.67
(d, J =15.7 Hz, 1H), 7.58-7.46 (m, 3H), 7.11 (d, J= 1.9 Hz 1H), 6.11 (d, J = 15.7 Hz,
1H), 6.10 (d, J = 2.0 Hz, 1H), 3.72 (s, 3H), 3.23 (s, 3H); °C NMR (62.5 MHz, CDCI3): &
168.2, 143.9, 141.4, 138.8, 135.1, 133.5, 129.5, 129.1, 128.1, 110.0, 108.9, 51.2, 45.6;
HRMS calcd for C;5H;sNO4SNa [M + Na]+ 328.0614; Found 328.0628; [oc]zSD =-515.71
(c 3.54, CHCl,).

(S, E)-12: pale yellow oil, 86.4% yield; IR: 3060, 3015, 2941, 2929, 1716, 1421, 1315;
'H NMR (250 MHz, CDCls): & 8.09 (d, J = 16.2 Hz, 1H), 7.98-7.93 (m, 3H), 7.65 (dd, J
=1.7,7.7 Hz 1H), 7.56-7.46 (m, 3H), 6.69 (dd, J = 4.8, 7.6 Hz, 1H), 6.56 (d, J = 16.2 Hz,
1H), 3.75 (s, 3H), 3.35 (s, 3H); °C NMR (62.5 MHz, CDCLs): & 167.5, 157.6, 148.9,
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141.3, 139.9, 135.9, 132.8, 129.2, 127.4, 121.2, 118.4, 116.1, 51.4, 45.4; HRMS caled for
C16H16N203SNa [M + Na]" 339.0774; Found 339.0762; [ = -119.91 (c 4.5, CHCL5).

General procedure for the intramolecular conjugate addition (Procedure C):

(R, R)-13: To 5 mL THF in 50 mL round bottomed flask was added diisopropylamine
(111 pL, 0.79 mmol). After stirring at -20 °C for 5 min, 2.23 M n-butyllithium (354 pL,
0.79 mmol) was added dropwise. After 30 min, the temperature was raised to 0 °C for 10
min, then LDA solution was added dropwise to (R, E£)-7 (130 mg, 0.395 mmol) in THF
(5 mL) at —20 °C. The mixture was stirred for lhr, quenched with water, diluted with
ether (10mL), washed with brine, extracted with ether (3 x 5 mL), washed with water (5
mL), dried over MgSQy, filtered, and concentrated. The crude product was purified by flash
chromatography (66% Et,0/Hexanes) to afford a pale yellow semi solid 119 mg (92%): IR:
3061, 3024, 2951, 1738, 1599, 1477, 1446, 1111 cm™; "H NMR (300 MHz, CDCls): &
8.09-8.05 (m, 2H), 7.70-7.55 (m, 3H), 7.27-7.24 (m, 1H), 7.15-7.12 (m, 2H), 6.95-6.90
(m, 1H), 3.91-3.83 (m, 1H), 3.64 (s, 3H), 3.57 (dd, J = 4.3, 12.7 Hz, 1H), 3.26 (dd, J =
11.3, 12.7 Hz, 1H), 2.99 (dd, J = 5.5, 16.2 Hz, 1H), 2.74 (dd, J = 8.2, 16.2 Hz, 1H); "*C
NMR (75 MHz, CDCl3): 6 171.4, 144.9, 138.8, 133.8, 129.4, 128.8, 128.7, 125.2, 124.2,
124.1, 120.9, 51.9, 51.8, 36.4, 31.1; Anal. Calcd for C7H7NOsS: C, 64.74; H, 5.43; N,
4.44. Found: C, 64.58; H, 5.64; N, 4.30; [a]*p =-16.24 (¢ 1.17, CHCL).

(R, S)-13: Following previous procedure to afford a colorless liquid, 89% yield; IR: 2954,
1729, 1471, 1448 cm™; "H NMR (500 MHz, CDCls): & 8.04-8.02 (m, 2H), 7.68-7.65 (m,
1H), 7.59-7.56 (m, 2H), 7.25-7.22 (m, 1H), 7.12-7.07 (m, 2H), 6.94- 6.90 (m, 1H), 3.85-
3.82 (m, 1H), 3.73 (dd, J = 4.2, 13.2 Hz, 1H), 3.71 (s, 3H), 3.28 (dd, J = 9.8, 17.2 Hz,
1H), 3.22 (dd, J = 5.6, 13.2 Hz, 1H), 2.86 (dd, J = 5.6, 17.2 Hz, 1H); °C NMR (125
MHz, CDCLs): & 173.1, 145.2, 140.0, 134.7, 130.2, 129.6, 129.6, 128.8, 124.9, 124.2,
121.8, 52.7, 51.8, 38.6, 34.4; HRMS calcd for C;7H;7NO3SNa [M + Na]™ 338.0821;
Found 338.0810; [a]*’p = 50.67 (c 1.05, CHCL,).

(S, S)-14: (S, E)-8 in THF was added 2.0 equiv. LDA at —78 °C, stirred for 30 min and
then quenched following previous procedure to afford a pale yellow semi solid, yield
90.7%; IR: 3064, 3035, 2953, 2921, 1723, 1478, 1282, 1217 cm™; '"H NMR (300 MHz,
CDCls): & 8.08-8.05 (m, 2H), 7.69-7.55 (m, 3H), 7.45-7.32 (m, 5H), 7.07 (d, J = 8.7 Hz,
1H), 6.89 (dd, J = 2.8, 8.7 Hz, 1H), 6.80 (d, J = 2.9 Hz, 1H), 3.86-3.80 (m, 1H), 3.62 (s,
3H), 3.57 (dd, J = 4.4, 12.8 Hz, 1H), 3.28 (dd, J = 10.3, 12.8 Hz, 1H), 2.94 (dd, J= 5.4,
16.2 Hz, 1H), 2.72 (dd, J = 8.4, 16.2 Hz, 1H); °C NMR (75 MHz, CDCls): § 171.4,
153.3, 139.0, 138.5, 137.2, 133.8, 129.4, 128.9, 128.5, 127.9, 127.5, 125.2, 124.7, 114.8,
112.9, 70.6, 52.0, 51.9, 36.5, 31.6; Anal. Calcd for Co4Hx3NO4S: C, 68.39; H, 5.50; N,
3.32. Found: C, 68.50; H, 5.67; N, 3.38. [a]”’p = -24.96 (c 2.46, CHCI;).

General procedure for the intramolecular conjugate addition (Procedure D):
(S, R)-15: To 5 mL THF in 25 mL round bottomed flask was added (S, £)-9 (250 mg,

0.78 mmol) at -78 °C. After stirring 5min, 1.0 M LiHMDS (1.56 mL, 1.56 mmol was
added dropwise. After stirring for 30 min, the reaction mixture was quenched with
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CH30H, washed with brine, extracted with CHCl; (3 x 10 mL), washed with water, dried
over MgSQO,, filtered, and concentrated. The crude product was purified by flash
chromatography (66% Et,O/Hexanes) to afford a pale yellow semi solid, 91.3% yield; IR:
3068, 2941, 1732, 1523, 1384, 1241 cm™; "H NMR (300 MHz, CDCl5): & 8.10-8.09 (m,
2H), 7.73-7.67 (m, 1H), 7.63-7.56 (m, 2H), 7.12 (dd, J = 1.1, 5.2 Hz, 1H), 6.84 (d, J =
5.2 Hz, 1H), 4.09 -3.99 (m, 1H), 3.71 (s, 3H), 3.66 (dd, /=4.9, 11.5 Hz, 1H), 3.05 (dd, J
= 4.6, 16.2 Hz, 1H), 2.78 (dd, J=11.5, 13.4 Hz, 1H), 2.66 (dd, J = 9.6, 16.2 Hz, 1H); °C
NMR (75 MHz, CDCl3): 6 170.7, 143.1, 136.4, 134.3, 129.4, 129.3, 125.5, 121.8, 113.3,
52.0, 50.8, 39.1, 29.2; HRMS calcd for C;sH;sNO3;S;Na [M + Na]" 344.0385; Found
344.0381; [a]”p =-12.14 (c 1.68, CHCl;).

(R, R)-16: Following previous procedure to afford a colorless solid, 93% yield; mp: 136-
138°C; IR: 3105, 3060, 2998, 2949 1732, 1446, 1237 cm™; 'H NMR (300 MHz, CDCls):
0 8.10-8.06 (m, 2H), 7.71-7.66 (m, 1H), 7.61-7.56 (m, 2H), 6.99 (dd, J = 1.6, 3.3 Hz,
1H), 6.62 (d, J = 3.3 Hz, 1H), 4.01- 3.94 (m, 1H), 3.69 (s, 3H), 3.55 (dd, J =4.3, 11.8
Hz, 1H), 3.07 (dd, J = 5.0, 16.0 Hz, 1H), 2.90 (dd, J=11.8, 13.4 Hz, 1H), 2.72 (dd, J =
8.3, 16.0 Hz, 1H); °C NMR (75 MHz, CDCls): & 171.1, 142.7, 137.4, 134.0, 129.3,
129.1, 127.1, 118.5, 107.8, 51.9, 51.0, 37.4, 29.5; HRMS calcd for C;5sH;sNO3S,Na [M +
Na]" 344.0385; Found 344.0406; [a]*’p = 40.52 (¢ 2.68, CHCls).

(S, S)-17: To 17 mL THF in 50 mL round bottomed flask was added 1.0 M LiHMDS
(531 pL, 0.53 mmol) at —50 °C for 5 min. (S, £)-11 (81 mg, 0.26 mmol) in THF (10 mL)
was added dropwise over 1 hr. After stirring for 4hr, the reaction was quenched with
CH;O0H, washed with brine, extracted with CHCI3 (3 x 10 mL), washed with water, dried
over MgSQO,, filtered, and concentrated. The crude product was purified by flash
chromatography (66% Et,O/Hexanes) to afford a pale yellow liquid 66 mg (84.7%); IR:
2949, 2929, 2851, 1736, 1433, 1213 cm™; '"H NMR (500 MHz, CDCl5): & 8.13-8.11 (m,
2H), 7.73-7.70 (m, 1H), 7.62-7.59 (m, 2H), 7.24-7.23 (m, 1H), 6.34 (d, J = 2.0 Hz, 1H),
4.04-4.02 (m, 1H), 3.71 (s, 3H), 3.66 (dd, J = 5.7, 11.5 Hz, 1H), 3.21 (dd, J = 4.6, 16.5
Hz, 1H), 2.84 (dd, J=11.5, 12.7 Hz, 1H), 2.56 (dd, J= 9.6, 16.5 Hz, 1H); *C NMR (125
MHz, CDCl3): 6 171.2, 140.9, 136.0, 134.4, 132.4, 129.7, 129.4, 129.3, 108.8, 52.6, 52.0,
35.6, 29.0. HRMS calcd for C;sH;sNO4sSNa [M + Na]+ 328.0614; Found 328.0619;
[a]”p =28.97 (c 2.23, CHCL).

(S, 5)-18: To 19 mL THF (degassing by N,) in 50 mL round bottomed flask was added
1.0 M LiHMDS (876 uL, 0.88 mmol) at —30°C for Smin. (S, £)-12 (91.7 mg, 0.29 mmol)
in THF (10 mL) was added dropwise over 1hr. After stirring for 3hr, the mixture was
quenched with CH3;OH, washed with brine, extracted with CHCI; (3 x 15 mL). The
combined CHCI; extracts were washed with water, dried over MgSQ,, filtered, and
concentrated. The crude product was purified by flash chromatography (EtOAc) to afford a
colorless liquid 76.5% yield; IR: 3060, 2949, 2921, 1728, 1417, 1286cm™; "H NMR (500
MHz, CDCI3): 6 8.32-8.30 (m, 1H); 8.15-8.13 (m, 2H), 7.71-7.68 (m, 1H), 7.62-7.58 (m,
2H), 7.46-7.44 (m, 1H), 6.88 (dd, J =4.9, 7.6 Hz, 1H), 3.97-3.93 (m, 1H), 3.68 (s, 3H),
3.60 (dd, J=4.8, 12.5 Hz, 1H), 3.15 (t, /= 12.6 Hz, 1H), 3.03 (dd, /= 5.3, 16.3 Hz, 1H),
2.81 (dd, J = 7.7, 16.3 Hz, 1H); °C NMR (125 MHz, CDCI3): & 171.1, 156.4, 148.5,
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137.5, 134.2, 133.4, 129.4, 129.0, 119.2, 116.6, 52.0, 51..0, 35.8, 30.3; HRMS calcd for
Ci6H16N205SNa [M + Na]" 339.0774; Found 339.0776; [a]*p = 28.65 (c 1.85, CHCls).

19 (Procedure A): colorless solid, 60% yield; mp: 91-92 °C; IR: 3084, 3051, 2949, 2917,
1703, 1625, 1572, 1433, 1278, 1176 cm’™'; 'H NMR (500 MHz, CDCl5): & 8.09 (d, J =
15.9 Hz, 1H), 7.02 (s, 1H), 6.72 (s, 1H), 6.36 (d, J = 15.9 Hz, 1H), 3.89 (s, 3H), 3.81 (s,
3H), 2.34 (s, 3H); °C NMR (125 MHz, CDCL): & 166.9, 156.1, 143.6, 138.2, 135.5,
120.7, 120.3, 113.9, 111.7, 56.4, 51.8, 21.4; Anal. Calcd for C;,H3BrOs: C, 50.55; H,
4.60. Found: C, 50.70; H, 4.74.

(R, E)-20: pale yellow semi solid, yield 53%; IR: 3060, 3015, 2945, 1719, 1621, 1466,
1303 cm™; H NMR (500 MHz, CDCls): & 8.41 (d, J=16.2 Hz, 1H), 7.95 (d, J = 7.2 Hz,
2H), 7.57-7.46 (m, 3H), 6.98 (s, 1H), 6.57 (s, 1H), 6.42 (d, J=16.2 Hz, 1H), 3.75 (s, 3H),
3.44 (s, 3H), 3.14 (s, 3H), 2.23 (s, 3H); °C NMR (125 MHz, CDCls): & 167.3, 151.7,
142.6, 142.1, 131.9, 131.3, 130.7, 129.4, 128.5, 126.6, 119.1, 116.4, 113.8, 54.7, 50.9,
46.0, 20.6; Anal. Calcd for C19oHyNO4S: C, 63.49; H, 5.89; N, 3.90. Found: C, 63.69; H,
5.81; N, 3.77; [a]*p = 91.56 (¢ 1.35, CHCL;).

(R, R)-21: pale colorless solid, yield 36%; mp: 117-119 °C; IR: 3056, 2990, 2945, 1732,
1564, 1462, 1247 cm™'; '"H NMR (500 MHz, CDCls): & 8.10-8.08 (m, 2H), 7.65-7.62 (m,
1H), 7.57-7.54 (m, 2H), 6.71 (s, 1H), 6.57 (s, 1H), 3.80-3.75 (m, 1H), 3.60 (s, 3H), 3.54
(dd, J =4.5, 13.2 Hz, 1H), 3.34 (dd, J = 9.7, 13.2 Hz, 1H), 2.92 (dd, J = 5.6, 16.3 Hz,
1H), 2.72 (dd, J = 8.6, 16.3 Hz, 1H), 2.31 (s, 3H); BC NMR (125 MHz, CDCl3): 6 171.5,
152.3, 139.3, 133.5, 131.5, 130.3, 129.2, 128.9, 125.2, 118.0, 111.7, 55.9, 52.5, 51.7,
36.5, 31.8, 21.3; Anal. Calcd for Ci9H1NO4S: C, 63.49; H, 5.89; N, 3.90. Found: C,
63.66; H, 5.81; N, 3.87; [oc]ZSD =-15.96 (¢ 1.09, CHCI;).

22 (Procedure B): colorless solid, yield 81.6%; mp: 94-96 °C; IR: 3056, 2990, 2949,
1719, 1274, 1237; '"H NMR (500 MHz, CDCls): 8.39-8.36 (m, 2H), 7.79-7.76 (m, 1H),
7.64-7.55 (m, 3H), 6.48 (d, J=15.9 Hz, 1H), 3.58 (s, 3H); BC NMR (125 MHz, CDCl3):
167.7, 144.9, 135.7, 133.3, 132.8, 129.0, 128.9, 128.9, 128.8, 128.5, 127.6, 124.6, 121.9,
52.7; HRMS calcd for C4H;;BrO>Na [M + Na]" 312.9835; Found 312.9852.

(S, $)-23: A 100 mL round bottomed flask equipped with a reflux condenser was charged
with Pd(OAc), (26.6 mg, 0.12 mmol), rac-BINAP (111 mg, 0.18 mmol), and 25 mL
toluene. E-3-(1-Bromo-naphthalen-2-yl)-acrylic acid methyl ester (690 mg, 2.37 mmol)
was added, followed by the S-sulfoximine(441 mg, 2.84 mmol), and cesium
carbonate(1.08 g, 3.32 mmol). The reaction mixture was heated in an oil bath at 110°C-
115 °C for 44 hr. The solution was cooled and diluted with dichloromethane, filtered
through a pad of Celite and concentrated in vacuo, to give a brown oil. Purification of the
product by flash chromatography (75% Et,O/Hexanes) afforded a colorless solid 521.7
mg (60.5%); Mp: 53-55°C; IR: 3056, 2950, 2251, 1733, 1372, 1262 cm™; "H NMR (250
MHz, CDCl3): 6 8.66-8.62 (m, 1H), 8.14-8.10 (m, 2H), 7.78-7.41 (m, 7H), 7.27-7.24 (m,
1H), 4.04-3.93 (m, 1H), 3.65 (dd, J = 4.6, 12.8 Hz, 1H), 3.63 (s, 3H), 3.35 (dd, J = 10.6,
12.8 Hz, 1H), 3.03 (dd, J = 5.4, 16.2 Hz, 1H), 2.78 (dd, J = 8.4, 16.2 Hz, 1H); °C NMR
(62.5 MHz, CDCl3): & 171.6, 141.4, 139.3, 133.8, 133.7, 129.4, 129.2, 128.8, 127.2,
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1262, 125.3, 124.3, 123.3, 120.3, 117.8, 51.9, 51.8, 36.7, 31.7; HRMS calcd for
C>1H1sNO;SNa [M + Na]" 388.0978; Found 388.0985; [a]*’p = 155.05 (¢ 1.05, CHCl;).

24 (Procedure B): colorless solid, yield 95%; mp: 100-102 °C; IR: 3076, 3002, 2949,
2868, 2835, 1715, 1621, 1172 cm™; "H NMR (300 MHz, CDCls):  7.79 (d, J = 16.1 Hz,
1H), 7.74-7.71 (m, 1H), 7.12-7.19 (m, 3H), 6.46 (d, J = 16.1 Hz, 1H), 3.80 (s, 3H), 3.57
(s, 3H); °C NMR (75 MHz, CDCls): § 168.1, 137.3, 137.0, 124.9, 122.8, 121.5, 121.1,
119.3, 113.5, 110.9, 109.7, 51.2, 31.6; HRMS calcd for C3H;,BrNO,;Na [M + Na]+
315.99434; Found 315.9960.

(S, S)-25: pale yellow liquid, yield 81.5%; IR: 3056, 2945, 2921, 2246, 1732, 1466, 1225
cm™; '"H NMR (250 MHz, CDCls): & 8.08-8.05 (m, 2H), 7.73-7.56 (m, 3H), 7.39-7.35
(m, 1H), 7.22-7.19 (m, 1H), 7.08-7.00 (m, 2H), 4.13-4.05 (m, 1H), 3.72- 3.64 (m , 1H),
3.68 (s, 3H), 3.65 (s, 3H), 3.41 (dd, J = 3.8, 16.2 Hz, 1H), 3.13 (dd, J = 10.4, 12.2 Hz,
1H), 2.40 (dd, J = 10.6, 16.2 Hz, 1H); >C NMR (62.5 MHz, CDCl3): & 171.9, 142.9,
137.1, 134.4, 133.8, 129.5, 128.9, 125.6, 119.3, 118.5, 116.6, 108.4, 87.1, 52.5, 51.7,
37.7, 28.4, 27.6, HRMS calcd for Cy)H;0N,O3SNa [M + Na]+ 391.10867; Found
391.1089; [a]*p = -89.14 (c 1.16, CHCL).

26 (Procedure B): colorless solid, yield 82%; mp: 162-164 °C; IR: 3080, 3003, 2949,
1695, 1617, 1486, 1254 cm™; "H NMR (300 MHz, CDCls): & 7.98 (d, J = 15.9 Hz, 1H),
7.06 (s, 1H), 7.04 (s, 1H), 6.23 (d, J = 15.9 Hz, 1H), 6.02 (s, 2H), 3.81 (s, 3H); °C NMR
(75 MHz, CDCls): 6 167.0, 150.0, 147.9, 142.9, 127.6, 118.5, 117.8, 113.1, 106.4, 102.2,
51.7; HRMS calcd for C;HoBrOsNa [M + Na]" 306.9576; Found 306.9580.

(R, E)-27: pale yellow semi solid, 60% yield; IR: 3060, 3019, 2945, 2896, 1703, 1613,
1474, 1301, 1221; 'H NMR (500 MHz, CDCls): & 8.36 (d, J = 16.1 Hz, 1H), 7.93-7.91
(m, 2H), 7.60-7.51 (m, 3H), 6.95 (s, 1H), 6.66 (s, 1H), 6.25 (d, J = 16.1 Hz, 1H), 5.83
(dd, J = 1.2, 16.4 Hz, 2H), 3.80 (s, 3H), 3.27 (s, 3H); °C NMR (125 MHz, CDCl3): &
168.3, 149.9, 143.0, 142.0, 140.7, 139.0, 133.4, 129.6, 128.3, 121.3, 114.0, 105.4, 103.8,
101.2, 51.4, 46.0; HRMS calcd for C;gsH;7NOsSNa [M + Na]Jr 382.0720, found 382.0719;
[a]*b = 257.02 (c 2.08, CHCl;).

(R, R)-28: pale yellow solid, yield 87.8%; mp: 137- 139 °C; IR: 3060, 2998, 2945, 2888,
1732, 1482, 1241 cm™'; '"H NMR (500 MHz, CDCls): & 8.06-8.05 (m, 2H), 6.68-6.64 (m,
1H), 6.79-6.75 (m, 2H), 6.68 (s, 1H), 6.63 (s, 1H), 5.90 (dd, J = 1.3, 6.5 Hz, 2H), 3.70-
3.76 (m, 1H), 3.62 (s, 3H), 3.53 (dd, J = 4.5, 13.0 Hz, 1H), 3.31 (dd, J = 10.1, 13.0 Hz,
1H), 2.87 (dd, J = 5.7, 16.3 Hz, 1H), 2.70 (dd, J = 8.1, 16.3 Hz, 1H); °C NMR (125
MHz, CDCL): & 171.4, 147.5, 142.0, 139.5, 138.9, 133.7, 129.3, 128.7, 116.5, 105.5,
105.4, 100.8, 52.4, 51.8, 36.7, 31.5; HRMS calcd for C;sH;7NOsSNa [M + Na]’
382.0720; Found 382.0731; [a]*p = -2.74 (c 0.95, CHCI5).

(1) Hiroya K. ; Tadao K. J. Chem. Soc., Perkin Trans. 1, 1998, 203.
(2) Lance S. F.; Brian I.; and Kevin A. S. J. Chem. Soc., Perkin Trans. 1, 1997, 3465.
(3) Gronowitz P.; Moses A. B. Arki. Kemi 1961, 17, 165.
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(4) Melvin S. N.; Alvin. K. J. Org. Chem. 1949, 14, 375.

(5) Hollis S. H. D.; Anthony D. S.; Boguslawa M. L. et al. J. Med. Chem. 1997, 40, 413.
(6) Nguyen D. L.; Manfred S. Helvetica Chim. Acta. 1977, 60, 2085.

(7) Atsushi N.; Yoshinori K.; Takao S. Synthesis, 1999, 306.

(8) Tirthankar G.; Harold H. J. Org. Chem. 1989, 54, 5083.
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Current Data Parameters N
HAME AH-T-60 0p}
EXPND i
PROCND |
F2 - Afguisition Parameters
Date_ E00E0E04
Time 16.59
THET RiM drx300
PROBHD 5 mm Multinucl
PULPROG 2g30
o 32768
SOLVENT ChC13
M5 1B
o5 2
SHH B172.832 M
FIDRES 0. 166380 Hz
AQ 2. B8PSR0 sec
RG 287 .4
V] B1.000 usec
DE E.0D usec
TE 300.0 K
o { 00030000 sec
s==zzmr= CHAMMEL f] =====z==
MUCY iH
P 7.50 usec
PLA 0.00 dB
SF0L 300.131B534 MHz
F2 - Processing parameters
&1 32768
5F 300, 1300062 HHz
W EN
458 o
La 0.30 #z
8 h
BC 1,30
i0 NMR plot parameters
[ 4 20.00 cm
cY 12.50 cm
FiP 9.000 pam
Fi e701.17 Hz
F2p -0,500 pom
Fa -350.06 Hz
PPMCH 0.47500 ppm/cm
HZCM 142.56475 Hifcm
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EL

Current Data Parameters N
NANE XH-Tv-31-4 )
EXPUD 1 O
FROCHD 1

F2 - Acquisition Parameters
Data_ 20030213
Time 14,22
INSTRUM arx250
PROSHD 5 mm GNP IH
PULPAOG 2930
CH; 70 32768
@w:_ SOLVENT Coc13
__.UI ; NS 16
i1 2
Sk 5208.333 Kz
(R, Z)-7 FIORES 0.158946 tz
A 3. 1457719 sec
1 4096
e 96 . 000 use
DE 137,14 use
TE 300.0 K
(i3] 1. 00000000 =zec
P1 A.70 use
SF0L 250, 1315321 MHz
NUCLEUS 1H

F2 - Processing paraseters

5.0316
2.0118
1.0293
3.0115
J.0541

Integral

51 16364
5F 250, 1209836 MHz
Ll EM
558 0
LB 0.20 Kz
Ga 0
BC 1.50
10 MMA plot parameters
cx 20.00 em
cY 12,50 cm
Q FiP 9.000 pon
s Jhe Fi 2251 17 Hr
F2p -0.500 pon
F2 =125.06 Hr
PPMCH 0.47500 pon
HICH 118.81174 He,

o
[.. =
-
-
[

-
(=T



Current Data Parameters B

MNAME ¥H=1¥=-91=-a1 h
EXPNO 2 O
PROCHD 1
Mo O LD O v GO O P U e el 55 F2 - Acqguisition Parameters
. & BERRRNCETEER 589 a8 Date_ 20030211
& B PYINKSEREISR ] n @ Time 21.51
N o s bty Wl oy i INSTRUM arx250
PROGHD 5mm GNP M
PULPROG zgdc30
O 3EBE4
SOLVENT CoC13
NS 338
1] 4
SH t7241 379 Hz
FIDMES 0.467702 Hz
AR 1 062060 sec
CH, RS 22800
me._., o [k ] 29.000 use
| 10 e 41.43 use
_ Ph 1€ 300.0 K
_ _....._ b1z 0.00002000 sec
oS 23.00 dB
AFNY CPOPRG waltzif
3y 10300 use
D 1. 00000000 sec
I P1 .35 ume
SF04 B2 0023604 MHz
MUCLEUS 13C
011 0. 03000000 sec
F2 - Processing parsmelers
g1 32768
SF B2 .B952429 MHz
Loh ] EM
e 0
LA 1.00 Hz
GH 4]
" B .40
10 MR plot paramekers
7 cx 20.00 cm
| cY 10.00 cm
| | Fip 200.000 ppn
“ I F1 12579,05 Hz
I 4 Fap =-40.000 ppn
. o _ b Lo b o Fe -628,95 Mz
_ . : e _ PRMCM 10.50000 ppa
: i i MET I B60_40009 Hz/

[ mn B

T T T T T T T L] T T L] T _
oo 150 100 50
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1H NMA
Current [ata Parameters
NAME TH=[-84=1
e i i R T 3 m EXPNO 1
CRriish g op B bRl R g b B 3 PROCNG _
gRAOGSEREABRRRRRESSHERESS @ ~
fa e ] P P P P P o P P P P P M= P P~ M= M= 10 @030 T m " F2 - Acguisition Paraneters
ﬁf/&&.\\\.\\kﬂ\hﬂhﬂk\. COMe  Dote- 20020623
Thme 12,36
INSTRUM dr %300
PROEHOD 5 mm Multinucl
PULFAGG 230
% i 2768
"y STEVENT £oc13
i 'Ph . =
e o 2
Aﬁ» Hv.. _ M- B172.839 Hx
FIBRES 0. 188380 Hr
L] & 6542560 sec
8 g12.7
O 81000 usec
DE B.00 usec
TE 300.9 K
__\ _\ m 100000000 sec
\‘ smmssess CHANMEL fi ssss=ss=
NLUCT 1H
P 7.50 usec
PLE 0.00 @A
_\- 5FM 300, 1318534 MHz
fF2 - Processing parameters
51 32768
BF 00, 1300065 MHz
WOM EM
558 0
LE 0.30 Hz
GB o
BC 1.30
v ..__r % 1D NMA plot parameters
Cx 20.00 cm
-/ e - CY 12.50 cn
Fip 5.000 ppn
Fi 2704.17 Mz
@ o fu o o e il oo
w = = ot Bl i F2 480,21 Hz
i B @ RS EE B (B S e 0/3700 o
E B P N P 193 O O O Oy s a e HZCH 111.04810 Mz/cm

_._h_-_.-_-__---..-.__.-_-_-._-___._-_-_-__--..-_...___._.._.-.._-__q-._.._.._-—qq-

ppm B 7 3] 8 4 3 g



ppm
i67.939

13C NMA

Current Oata Parameters
WA YH-T-Q4-!
EXF%0 2
PRECND i

NS |

163, 725

rey
=
rw
-

133, 209
138. 624
1365.835

133. 264

]
8
&
=

127.518
127 . 468
123.781
118,144
117.134
112.786
77.422
76.939

128.910
128.511
128.413

Fg = Acquisition Perametars
Date_ 20020804
Time 21.30
INSTRUN ur 5300
PRIBAD 5 me Multinucl
FULPROG 1ade 3
0 65536
SOLVENT [HE ]
520
4
18832578 H2
0,287362 Hz
1. 7400136 sec
32768
26.550 usec
6.00 usec
0.0 K
1. 00060000 sec
0.03000000 sec

76.575

— 70.322
— 3.557
45,923

22AREAEEEAS
]

PLY 6.00 of
SFOY Th. 4760407 w2

zzxxzaxe CHANKEL f2 wozxeoanm
CPUPHGE waltzif
huC2 1H
RCPO2 100 .00 wsec
Pl 120.00 of
AL 24.50 a8
SFo2 3. 1 312005 WH2

F2 - Processing parameters
81 33768
75. 4877538 HHz
EM
0
1.00 Hz
i
1.49

ABEHEN

1D NWR plab parameters
CH 20.00 en
[ § 6.00 cn

FiF 200.000 ppm
Fi 15083 .88 H2
Fap =10.000 ppm
Fa ~754.68 Hz

i e (M ST SN SR CEM S B o o S e o B i St Lo TH F pRRC BN EN TN Mo o Cee e s Do mn Zup
PEHCH 10 50000 poa/ch
150 125 100 75 50 23 a9 HZCM 292, 41138 Ha/cn

S-25
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Current Data Parameters
MAME KH-TII-54
ExPa0 1
PROCHO 1

F2 = Acguisition Parameters
Date_ 20020813
Time 14.23
[NSTRLM dr=300
PROBHD 5 mm Mulbinwcl
PLAPROG Zg30

o 32768
SOLVENT cocia

NS 16

0s e
Sk B172 833 Hr
FIDRES 0. 188380 Hz
AG 2 G542580 sec
RG 64

oW B1.000 uzec
DE 6.00 usec
TE 300.0 %
100000000 sec

=
ey

szzs=s=s CHANMEL ] ssss=a==
RuCs iH

P1 7.50 uzec
Pl 0.00 b
SF 01 3001318534 MHz

F2 - Processing paraseters
51 32768
SF 300. 1300058 HHz
WOW EM
558 g
LB 0.30 He
&8 o]
P 1.30

{0 N4 plot parameters

[ 3 26.00 ca

cY 6.00 cw
FiP 9.000 ppm
Fi 270447 W
Far ~0.500 ppm
F2 ~150.08 Hx
PRMCN ©.47303 ppm/ca
HICM 14256175 Hi/cm



13C NMA

8 RERaRE B e Ui NS~ o
- 3 RESITATEERS $S5 & 3
= - 0 WO m oo oo P~ r~ 0 T ]
- ol B ] B R R S et Ul o
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ppn 175 150 125 100 75 50

Current Data Paranebers
NARE MH-ITI-34
EXPHO 2
FAOCHE i

F2 - Acguisition Paraseters
Date_ 20020813
Time 14,239
INGTAMN drx30
PFROBHD % mm Multinucl
PLLFROG rgde 30

o B8535
SOLVENT COCi3

M& 149
3 4
S 18832 578 Hi
FIDRES 0.287362 Hz
L] 1. 7400136 sec
A& 32768

i ] 26,550 usec
E 600 usec
TE 300.0 K
m 1. DO0GO0M sec
[iLR] 0, (3000000 sec

sssescss CHAMMEL 1 =escsces
L1 {3C

By T.78 usec
Ay 6.00 of
i S, ATE010T MHx

mxzmamxs [HANKNEL 2 seesmems
CPOPRE2 walbztd
NIC2 "
PCPOa LD 00 usec
P2 1.20.00 o
A2 24.5%0 @
502 300, 1312005 WHZ

F2 - Processing paraagters
k1 32768

TS, 467TERT MHx
EM
]

.00 He
a
1.40

BEREEY

i MR plot paransters

Cx 20.00 cn

Cy 12.50 ¢n
FiP E00.000 ppm
Fi 15083.55 Hz
Fae =10.000 ppm
F2 =T54.E8 Hz
FENCH 10.50000 pom/cm
HICH TE2. 41150 Hi/cm

S-27
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£ SIFI5E gl |2 m 8
ol =) P4V =) o FEn J lu..
= PR B . — 1= " ™
ppm 8 7 & 5 4 1

pREm
T.8B443

7.88073

L
%

7.87533
7.85750
7.85243
7.81614

7.76259
7 .556R9

7.53476

7T.50483
7.48507
7. 47957
7.35739
7. 34653
7.26018
B.71512
&.BB157

1H NMR

B.3B814
6.37726
—23. 76527

—2.22774

®,E)10

Current Data Paraneters
NAME KH=TIT=79=-41
EXPMND i
FROCKO i

F2 - Acguisition Paraneters
Date_ SO02ga24
Time 1E. 26
TNSTHALN arx300
PROBHD 5 mam Mulbinwel
FULPROG 930
o 32768
SOLVENT cocla
16
2
BL72. 830 Hz
0. {BR3B0 Hz
2. 65425680 sec
Bd
Bl .0 usec
6.00 usec
300.0 K
1.00000000 sec

MRAZEEZZRE
3

=]
=

llllll m CHANMNEL Fl seessmss
MLICH 1H

Pi 7.50 usec
PLA 9.00 oA
SFO1 300. 1318534 MHz

F2 - Prgcessing parameters
51 32768
5F 300. 1300058 MHEz
WM EM
550 4]
L8 0.30 Hz
Ga ]
PT 1.30

10 NMA plot parameters

cx 2000 cn

cy B.00 en
Fip 9.000 ppm
Fi 2704 .47 Hz
F2F -0.500 ppm
F2 -150.06 Hz
PRRCM 0.47500 ppafon
HICH 142, 56175 Hz/fcm
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£3C NMA

T7.422
T6.998
76.573

%

— 51.342
— 45.260

5 BREEOE288 2
. 8 SRTRAREASN &
=1 P~ MTUCh @ Ul W @
= m EﬂEEnJEEEi =]
- Jl._iillllnllllllNI. Ll
T _ T T T T T T
npm 175 150 125

Current data Parameters

NAME HH-TII-T9-a1
EXPNO 2
PRGCNG 1

F2 - keguisition Paramsbers
Date_ 20020924

Tine i6.32
INSTRUM drx300
PREEMD 5 mw Wultinucl
PULERDG zgac3n

0 65536
EOLVENT [0 k]

NS 193

o0s L

Sk 18850, L4t Hz
FIIRES 0. 287TH3I0 HI
] 1. 7383924 5ec
AG 3I2TER

i} 26 .527% usec
OE 37.BY usec
TE 00.0 K

o4 1. 00000000 sec
oil 0. 03000000 sec
mzzzazzxz CHANMEL f] ==ereenm=
NLUCA 13C

Py 7.75 usec
PLL 6.00 oB
SF1 79. 4760107 MHz
zzrrozes CHANMNEL 7 mosweess
CPOPRLRS waltzif
MUCE iH
popp2 100,00 usec
[ ] 120.00 48
FLi2 24.50 oB
SFO2 300, 132005 MHz
F2 - Processing parameters
51 32788

5F 75, 4671623 MHZ
WO EnN

558 1]

LB 1.00 Hx
G ]

pC 1.40

i0 M@ plot paraseters

Cx 20.00 cm
Y f2.50 cm
FiF 200. 000 ppm
Fi 15083.55 Hz
FaF =10.000 pon
Fa =754.58 Hz
PP4CH 10. 50000 ppn/om

HZEM 8241150 Hzfem

S-29



Integral

1.0138

]

@1

3.72322

3.22508

——

r‘:ﬁ-

1.0282

1.8B16

2.8816

-

Ll —

Current Data Parameters o
NAME WH-III-73-A1 &
EXPNO 1
PROCND 1

F2 - Acquisition Parameters
Dake_- 20020913
Time i5, 22
INSTRUM arx2b0
PROBHD Smm GNP 1H
BULPHEIG 2030

T 32768
SOLYENT Locla

NS 1B

oS 2
SHH 5208.333 Hz
FIDRES 0. 156046 Hz
Ag 3.1457779 sec
ARG 360

] §6.000 use
DE 137. 14 use
TE 300.0 K
1} 1.00000000 sec
P B.70 use
SFO4 250, 1345321 Mz
NUCLEUS 1iH

F2 = Prpcessing parameters
S1 16384

250 . 1300073 M-I
EM
o

0.20 Hz
a
1.50

3BLRES

10 NMA plot parameters

fis § 20.00 cm
CY B.0O cm
FiP 9.000 pom
Fi 2251.17 Hz
FaP 2. 400 ppm
F2 525,27 Hz
PPMCM &.34500 pom
HICM BS. 28485 Hz/
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Current Data Parasaters o,l\_u

HAME KH-I11-T3=At Q_u
EXPND )
PROCND 1

F2 - hcguisition Paramaters
fate_ 20020913
Time 15.28
INSTRUM arx2h0
PROGHD S mm GNP IH
PUIL PROG zgde3n

j{1] IGBE4
SOLVENT COCI3

NS 2i2

0s 4
ShH 17241, 379 Hz
FIDRES 0. 467702 Hz
AQ 1.0691060 sec
RG 22800

] 23 060 use
DE 41 .43 use
TE 300.0 K
i F] §.00002000 sec
LS 23.00 d8
CPOPAG weltzi6
Fai 103.00 use
i3} 1.00000000 sec
P1 5.35 use
S G2. 9023694 MHz
HUCLEUS 13c
011 0.03000000 sec

F2 - Processing paraseters
81 32766
5 62.8952303 MHz
WO EM
§58 o
h:} 1.00 Hz
Ga o
PC 1.40

10 NMR plot parameters
[x 20.00 cm

4 10.00 cm
Fip 200.000 ppm
Fi 12579.05 Hz
Fap =10.000 pp=m
Fe -628.95 Hz
PPMCM 10.50000 ppm
HZCM B50.40008 Hz/



3.74613
3.35092

] [
N zwﬂ_w#
o-
(S, E)-12
r
(
| 4
: R &fS 2
5 M il | 07y rad B ™ m
o T Y S S A

turrent Data Parameters o
MAME HH-111-T2-A1 oﬂu

EXPND TR
PROCNO 1

F2 - Acquisition Paramaters
Date_ 20020913
Time 15.06
INSTRLM arx2sl
PROBHD 5 ma GNP AH
PULFRDG ! 2030

0 32768
SOLYVENT Coc13

NS 16

DS 2
EwH 5208.333 Hz
FIDRES 0. 158946 Hz
A 3. 1457779 sec
G 360

oW 96,000 use
DE 137 14 usa
TE 300.0 K
13 ] 1 .00000000 sec
M 8.70 use
SFO 250. 1315321 MHz
MUCLEUS iH

Fé - Processing parameters
81 16384
SF 2501300073 MHz
HOMW EM
558 1]
LB 0.20 Hz
ca 1]
PG 1.50

i0 NMR plot paraseters
£x 20.00 cm
CY 8.00 cm



167 . 478

157.607

388

FER

51.359

— 45,339

S, E)-12

Current Data Parameters

NAME XH-TI1-72-A1
EXPNO 2 ™
PROCNO 1 0

F2 = Acguisition Parameters
Date_ 20020913
Tine 15.14
INSTRUM arx250
5 mm ONP  iH
" rzgde30
36864
ooc13
250
q
17241379 Hz
0. 467702 Hz
1.0691060 sec
22800
29.000 use
41 .43 use
00.0 K
0. 00002000 sec
1 B} 23.00 dB
CPOPRG waltzib
P34 103.00 wse
531 1.00000000 sec
P1 5.35 use
&F0d 62, 9023604 MHz
NUCLEUS 13C
D1 0.03000000 sec

1

g

EHHEEEEQBEEH

F2 - Processing parameters
85I 32768
5 62 . BO5250T MHZ
1] EM
558 0

La 1.00 Hz
GH 1]

PC 1.40

10 N¥AE plot perameters

CcxX 20.00 ca
cY 10.00 ca
Fip 200 .000 ppm
Fi 12579.05 Hz
Fap =10.000 ppm
Fa -628. 85 Hz
PENCH 1050000 ppm
HECH B50 . 40015 Hz/



LA

- Integral

2.0000

Al

.0981
11307
2.0837

1.0664

1.0555~_
i.ﬂﬂi\

0.4997~—
0.6075 -

1.0450
04113 ~—

0.6419
1.0513

Egagnpgn
Ei'ﬂ'ﬂ

ZH L0'0ST-
0 (1 TOLE
wdd 5005

D /2ZH LT85T
wdd pps (-

madd gosLy 0

[

)

Fpm
£.08096
§.07501
8.05712
8.05229
7.66705
T.64252
T.60188
T.58773
7.58070
7.57565
7.55215
7.24031
T.2387¢
T.21360
T.14700
7.123%0
T.1202%
6.95337
6.92851
6.92443

e T

3.90905
3.88111
3.86992
384496
3.82859
363893
3.61256
3.59478
3.58040
3.55230

"Nﬁﬁ

W 87l
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E B8k
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081
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ZH 00

LRENTOSE
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aoeap

]
e
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gzt
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ZH BERTTLTY
o1
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§RLEE
pebz
85T

H1
EHH J0LLTET 0OE

o8En 40°%

D98 (0000000"T
A

gP 000
Sasm 57 L
107008
J8ET Q"5

85T 00018

1.53797
_——3.30355

3.265%8
3.36128
3.22360

3.0303¢
3.01218
1.97631
2.9580%
2.7881%
2.76071
2.7340%
2. 70665

—10. (011

KOSIENT
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aeg
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onaxe
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ppm
—171.452

77.420
76.597
76.572

— 36.405
— 31.093

Eggiggﬁ & EEE;;H-I%Hgg

Current Data Parameters
MAME ¥H-I-27-1
EXERD 2
PROCED 1

F2 - Aoguisition Parameters
Date_ 0011030
12,04
drxi0n
5 mm B3O HB-1H
zigde3d
£5536
COCl3
622
i
21645.021 Rz
0.330277 Hz
1.5138316 sec
32768
23.100 uzec
6.00 uger
500.0 K
0. 03000000 sec
.50 B
waltzlé
100. 00 usec
3001315007 MHZ

1§
FL2 0.00 dB
i 1. 00000060 sec
Pl 7.75 upec
oE 6.00 usec
SFol T5.4769164 Mz
Hoel 1ic
PLl 6.00 48

%E

Fi - Processing parameters
51 JiTER
5P T5. 4677557 MH2
B
]
‘1.00 Hz
]
1.40

g8

MR plot parameters
20.00 cm
12.50 om
200,000 ppa
15093,55 Hz
-10.000 ppa
=754, 68 Hz
10.50000 ppa/a
T32.41144 Hz/om

Eamgngaﬁg REs

S-35



ppm
8.04333
E 04250

B.02795
8.02517
7.66622
7.659134
7.59077

7.57467
7.55963
7.26114
7.23619
7.23364

7.12533
7.12308

7.10928
-7.10703
7.07630
? 07378

6.52084
6.91841

%f%% N

I,
=

3.B4266
3.1
3.82308
3.74564
3.73728
3.71916
3.70857
3.30510

3.85170

3.27068
3.25108

3.28553

3.23590
3.22473
3.20943
3.19834
2.88336
2.87203

2. 84895

2.83768

=

2. 0000

1.1471
0.9213

3.0635

1.0649

1.0422

T
B

T 15 rrrnra.

T
5

j —

Current Data Parameters

HAME
EXPHD
PROCKO

AH-IV-88-At (o

i ™

1 n

fe = ACguisition Parameters

Date_

INSTRLM

20030214
10.37
DRXS00

PROBHD 5 mm Multinucl

igﬁ!ﬁgag

=mmEEE

2930
57344
CoCla

16
g
10330 .578 Hz
0. 180151 Hz
2. 7754996 S8C
G4
48,400 usec

6.00 usec

296.7 K
1. 00000000 sec

L bl ] ﬂiz;_r —.u. oEFEETEw

MJUC 1

iH
13.25 usec
=3.00 dB

500. 1330885 MHz

F2 - Procesging parameters

5l
i

HOW

558
B

G

PC

32768

500. 1300428 WHz

EM

]
0.20 Hz

L]
1.40

1D NMA plob paramoters

20.00 cm
12.50 cm
9.000 ppm
4501.17 Hz
1.500 ppm
750.20 Hz
0.37500 ppm/
187 54875 Hz/c
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Current Dats Parameters
WAME EH-IV-38-&1
EXPw0 2
FRICHD 1 N~
o™
F2 - Acquisition Peraniters Q_u
Date_ 20030814
Time 10,41
IMSTRLM DRucS0d
FRIBHD 5 ma Multimuecl
FAL PROG zgadc 30
™ 5558
SOLVENT foel3
NS 154
1.3 4
SWH 39681, 812 Hz
FIDRES 0. G0B496 Hz
[l 0.B258188 sec
AG 16384
oW 12,600 usec
BE E.00 uses
TE 268.0 K
1] 1.00000000 sec
dif 003000000 sec

ssexznes CHANNEL ] ==ssassm
HUCY 13C

P 7.90 usec
PLY 3.00 g8
5F 125, 7743108 Mz

------ CHAMMEL f2 ====s=zu
CPOPAG2 waltzib
M2 iH
PCPO2 B8.00 wser
PL2 0.00 48
PLAZ 21.00 a8
SFD2 500, 1320008 WHz

F2 - T.ﬁnlﬁ___._._ﬁ parameters
51 32768
5F 125. 75765929 WHz
WO EM
58 0
LB 1.00 Hz
&8 0
PC 1,40

1D WM& plot paransters

c 20.00 cm

cY 2.00 cm
FiP 200000 pom

Fi 25151.54 Hz
F2p -10. 000 ppe
Fa =1287 &R Hr
PPHCH 10.50000 ppR/cn
HICH 1320 . 45581 Hz/cm
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130 NMH

Current Data Parameters

RAME XH-1-100-A1
=r T oD @OoDM;MmMNe G~ Do W s O W o @ [ EXPhD ?
. Yy RELRERSIE3RRER VEez 38 %3 e |
o - - R e B T < = = U ~ ol e ] -
(=3 -~ ﬁﬂﬁﬁﬂﬁﬁ.ﬂﬂﬁmﬂ“ﬂ [ o ey W MM F2 - aguisition Parameters
Date _ 20020901
Tioe 15.21
AN Y L.
PAOBHD 5 mm Multinuc]
PLL PROG 1gdc3l
] GO536
SO VENT coce3
ME E194
05 4
_\\BE SWH 18850, 141 Hz
- FIDRES 0.287630 Hz
w A 1. 7383924 sec
RG 768
oW 26.525 use:
wPh e 37.89 usec
.z... TE 0.0 K
0- o1 1.00000000 sec
ﬁm- UWIHL ol 0. 03000000 sec
sessemsw [HANMEL f| =sssamas
MUCY 30
By 7.75 usec
PL1 B.00 0B
SFOL TS ATE0L0T MHZ
susssass CHINNEL f2 sswsssss
CPOPAG2 walkzi6
NUC2 1M
PLPOE 100. 00 usec
PLE 120.00 B
PLi2 24.50 oB
SFo2 300, 1342005 MAz
F2 - Processing parametera
51 32768
5F T8, LETTH1D Mz
WOW EM
5EB o
LB 1.00 Hz
=] o
PC 1.40
D NHR plot poromoters
Cx 20.00 ca
cy B.00 cn
FiP 200. 00 ppa
Fi 15003, 55 H
Fap -§0. 000 ppa
L] 1 T Ll ¥ L] 1 L] L T L 1 1 — L] 1 T L] _ T T T T — T T L] T T 1 1” I;Lumm IH
PPMCH 10, 50000 ppece

T |
100 75 50 25 0 HECH 782 41138 He/cn

S-39



Lo i % e O e O T e ¥ o = o O L B ot T 1 o e TR O Y
1D N 00 CJ T OO OF O M1 (1) €3 »t (7] U0 LD wd we L P TU mﬁm IETWWMMIEIﬁBIH.WEﬂm
=
Wj!!iﬂﬂ.?ﬁﬁﬁﬁﬁ.ﬁﬁnﬁliiiﬂuﬂ ﬁ.wm WW&EHEWUEMHEHM”WEE
ﬂ. r
_ (S, R)-15
-4

— [=} i P~ m ==

- = =3 -t — b2 e o m._ﬂ Em
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g Sl oelsl B = g = 3| |88
[ ry iy =l |o - ] B =t fetfam
__._--_-_.__-_____q—_;._-___-q—w.n_.__.__-—.-q______Hq__.__.__q___._._.--__h
ppm B ¥ -] ] 4 3

Current Cata Parameters

HAME EH-IIT-B4-41

EXPMO H

PROCND i m
1

F2 - scquisition Parameters )

Date_ 20021007

Time 23,00

INETRUM drx300

PROBHD 5 pm Mulbinucl

PULPROG 130

Th 32768

SOLVENT COC13

NS 18

0s 2

SHH B172.839 Hz

FIDRES 0. 183380 Hx

1] 26547380 sec

R i28

[k B1.000 usec

DE BE.00 usec

TE 300.0 K

113 100000000 sec

sr=azaza CHAMHEL f] ==mmaass
NUC1 iH

P1 7.50 usec
AL 0.00 d8
S04 300, §21B534 MHz

F2 - Processing parameters
51 12768
5F 300, 13006024 MHx
WOk EM
558 0
LE 0.05 Hz
ce ]
PC 1.30

10 NMA plot parameters

CX 20.00 ca

CY 12,80 cm

FiP 9.000 ppn

F1 2701.17 Hz

Fap 2008 ppn

Fa B00.2E Hz
PP 0. 35000 ppnfcs
HICH 105, 04580 Hz/cm
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Current Dats Paredeters

MRHE EH-III-B4-a1
EXPhNOD 2
PAOCKD ¥

F2 - iogulsition Parssebers
Cate_ 20021007
Timm 23.02
INSTHRUM dra3ie
FROBHD 5 mn Multinuc]
BULPADG 2goci0

10 FEE3E
SOLVERT i ofc]

Ks 5

11 4

EL {BESD, 141 Hy
F [DRES 0.2BFEI0 Hr
L1 1. 7383924 sec
Rl 22768

b} 26,525 usec
13 7,85 used
TE 300.0 K
ot 1. 00000000 gec
dil 0. 03000000 sec
mamaonan CHAMNEL {1 ===svess
NUCH 130

Pi 7.75 usec
PLY 6.00 88
SF01 7. ATEO10T WAz

annweren [HANMEL @ srems=es
CFFRG2 waltz 16
KUC2 1H

e dir] 1060 00 usec
L2 120.60 a8
pLLZ 24.50 o8
SFOE 300 1TL M5 MHz

Fé = Proceassing perameters
8l iPTea
5F 15467 TFS11 HHz
WON EM
558 4]
LB 1.04 Hz
4] 4
BT 1.0

10 NER plob parameters

[} 2008 ca
[} 10.00 cn
Emp 200.00¢ pom
(3] 15083, 55 Ha
Fap =10, 000 ppaw
Fa 754,68 Hz
FPMCH 10 50000 ppmy

HICM 792 41144 He/z

S-41



iH NMR

2 73820
2. 71263
2.60494

w1 I T BT T =T T [T I (o B 1 oo o= O = O WMy m=T =1 =
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Curregnt Data Parameters

HAME
EXPHD
PAOCHD

XH-LI1I-68-A1

i
1

F2 - Acquisition Parameters

[ate _
Time
INSTRUM
PROBHD
PLLPROG
Aiv]
SOLVENT
-3

[+

St
FIDRES

e021007
£33
dre300

5 on Multinucl

g3l
32766
COC13
16
2
6172.839 Hz
. 1B8380 Hr
2 BO42880 sec
101.6
81.000 usec
6.0 uszec
300.0 K
1.00000000 sec

AREBEEAEE ﬁ_._b.v!_mr f1 z=======

iH
7.50 usec
0.00 o

H0.1318534 Mz

F2 - Processing parameters

51

3BEEED

12768

300.1300013 Mz

EH

0
0.058 He

0
1.30

i0 B# plot parametars

X
&
FiF
Fi
F2p
F2

FPHCH
HICM

20.00 &=
12,50 ¢8
9,000 ppn
270147 Hz
2.000 ppn
60O, 26 Hz

0. 38000 ppr/cn

14504550 Hzjem



13C NMA

o™
Current Cats Faramaters <t
MHAME AH-L11-85-A1 )
m bl B = o o- @ = = EXPRO 2
- BRZIANTSE E Y5 58 S PROCHO 1
& ; NR SO T ND - o
£ m B L o bl e R o P i P N m o F2 - Acguisition Parameters
Date_ 20021007
Time 22,38
INSTRM dra 30
FROBMD 5 ma Multinucl
PLLPRDS Fgdc3d
TO 65538
SOLNVENT onci13
L H] 374
os 4
Gk 1BES0, 141 Hz
FIDRES 0. 287630 M2
Al 1. T3RIR2A anc
RE 32768
O 25_525 ysec
— y DE 37.89 usec
Z.Nw..,.nw TE 0.0 K
—..ﬂ 3 3 134 1. 00000000 sec
a1l 0. 03000000 sac
? ’Y-G susuzmsz CHANNEL f] sszcmzas
PR 43C
P 7.78 usec
(2 ] 6.00 dB
5F01 T9. ATOOLOT MMz
sumnzwms CHANNEL f2 s=seszas
CPOPRG2 waltzif
Ruc2 iH
poplR 100.00 usec
L & 130.00 4B
e 24.50 di
SFo2 300. {32005 MHx
F2 - Processing parangters
&I 3TeR
&F 75, @ETTE4 Mz
W EH
558 o
L8 0.30 Hz
Ga o
B 1.40
10 bR plot parengters
o § 20.00 cm
4 10.00 cm
Fip 2040, 000 ppm
Fi 15093, 55 He
Fap =0, (R0 ppm
T T T T T T T T T T T T T T T T T T T T T T 1 h..M -.E.mm _.-.m
f T T F L — T T T _ 1 T ¥ — T T _ - T — :ﬂvm .wnw. ﬂﬂ-.__.._n.-

npm 175 150 125 100 75 50 25 1] HPEN 283 1344 Hfon
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—4 04177
—4.03453

jﬁ
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402574
4 02367
4 01626
3.70576
3.66132

"
T

3.66897

3.65824
3.64687

—

-3.23194
3.22268
3.19903

o

3.18975
2.B6416

2 .B4086
2.83868
2.81535
-2.58930
~2.97071

—_—
|
—_—

S

2.55693
—-2.53779
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J \ f / _.4_ ~ |

: 5 =8 |¢ ﬂmmm s (8 3
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Current Data Parameters

NAME ¥H-III-112 <t
EXPNO 1 <
PROCND i 0
Fe - Acquisition Parameters
Date_ 20021106

Time 10.57
INSTRUM DRXSC0
PROBHD 5 sm Multinucl
PULPROG 1930

o 45056
SOLYENT cocia

NS 16

a5 2

SWH 10330.578 Hz
FIDRES 0.229283 Hz

A 2. 1807604 sec
AG G4

i 48,400 wsec
OE B.00 usec
TE 206.7 K

01 1.00000000 sec
EEEEIITES _“T_b.z..zm_l .mu. EXTTXEEDE
HUC1 iH

P 1325 usec
BL1 -3.00 di
SFOM 500, 1330885 MHz
F2 - Processing parameters

51 IETEE

SF 500. 1300096 MHz
WOK EM

45508 i}

LB 0.20 Hz

GR 0

Bg .40

{0 NMR plot parameters

Cx 20.00 cm

CY B.O0 cm
E4p 9.000 ppm
E1 4501 17 Hz
F2p 1.700 ppm
F2 B50.22 Mz
FPMCM 0.36500 ppm/cr
HICM 182.54744 Hz/fcm



Kp]
Current Dbta Paraneters <
9]

RAME wH-101-112
s BoohEeER 9 e g o g 8 EXPHD 2
E o Mo T T m m = o T o PROCHO i
= e L e e = P il A PE F2 - Atquisition Faramaters
_ ] Date_ 20021108
\ _ Time 11.03
| NNz N2 | L
PAEHD 5 mm Multinucl
PULPAOG £§dc3n
D E5R3E
SOLYENT cncia
L 222
—— Me s 4
..m. _..uﬂru S FeeE1 12 Hz
.... x_- FIDRES 0. B05L96 Mz
Wi 0, 8250100 sec
= B 16384
ZH..m____.m__.,. N 12 600 usec
o] 3 6.00 user
- TE 298.0 K
03 1. 00000 5RLC
_m_. mvu_......_ did 003000000 set
srremere CHANKEL ] swasm===
RUCY 13C
Py 7.90 user
PLY 3.00 BB
SFD 12% 7713108 MHz
mmmwwmen CHANMEL 2 s=smcames=
CPCPRG2 walt2ib
MJC2 iH
PCRD2 B8. 00 uset
BLE 0.00 cB
FLi2 21,00 of
L4 500. 1320005 WHz
F2 = Processing perameters
51 J2TEE
= 125, 7577947 WH2
[ WOW EM
SER 1]
LB 1.00 Hz
] ]
RC 1.40
10 NMR plot parameters
X 20.00 cm
cy H.00 em
R D T S T FiP 200,000 ppe
Fi 2915155 Hr
EEF =10, 000 ppm
e T pe <oyl R T ST M PR T T T T T T T T  — T ¥ 1 ] | i T T ¥ T ¥ ¥ T T | T |..__|..._||.._||-|I._ F2 -1257,28 Hr
ppm 175 150 125 100 75 50 25 0 PivCh 1230006 poaufem

HICH 1320 43591 Hz/fom
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? 46206

7.44608
7.27410
6.88887
6.68011
6.87475

7 553?9

:

W=

L4,

3.99547
3.94611
3.67754

3.62202

3.61367
3.59710

J
¥

1.0372
2.0673
1.0634

N o

i.0

1.0396
3.0073
1.0857

3.58879

[

3.01877
3.00820
2.83834
2.82296
2.B05E8
2.79032

3.17268
3.14744

3.12222

3.05144

3.04086

1.0547
i.0497
1.0474
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e AAuaans
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Current Data Parameters
NAME XH-111-134-2
EXPNO 1
PROCKO 1

F2 - Acquisition Parameters
Date_ 20021106
T ime i1.10
INSTRUMN DRYS00
PROBHD 5 mm Multinucl
PULPROG 2930
45056
cocl3a
16
m +
10330.578 Hr
0.229283 Hz
2.1807604 sec
B4
48 . 400 usec
6.00 usec
296.7 K
1. 00000000 sec

83
=

ngRa
:

SmRESS

LrT Pt ﬂ._—r.—.-m_l fl ===sasss
NUCH iH

P 13.25 usec
AL =3.00 o8
SFO4 500. 1330885 MHZ

F2 - Processing parameters
51 32768
&F 500, 1300065 MHz
WDW EM
558 0
LB 0.20 Hr
G8 0
PE 1.40

1D NMR plot parameters

Cx 20.00 cm
cY B.00 ca
FiP 9.000 pom
Fi #501.17 Hz
FEP 2.400 ppm
F2 1200.31 Hz
PPMCH 0. 33000 ppm/
HZCM 165, 04289 Hz /o
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Current Data Parameters
HAME MH-I11-434-2
EXPMO 2
PRCCAO 1

S-47

F2 - Acquisition Parapeters
Date_ 20021106
Time 11,14
IHSTRUN ORXE00
PROBHD 5 mm Multinuc)
PULPROG Zpdc30

T ES53E
SOLVENT COC13

NS e

os 4

SuH X681.842 Mz
FIDRES 0, 54598 Hx
A 0. 8298188 zec
AG 16384

[k ] 12_600 usec
e 6.00 usec
TE 2596.0 K
D1 1.00000000 sec
i3} 2. 03000000 S8c

smsmzsss CHANNEL 1 soesmees
KU1 13C

P4 7.90 ussc
PLY 3.00 o8
5F 126, 7713108 Mz

snsmssss [HANNEL f3 soeenee=
CPOPRG2 waltziB
MuC2 iH
PCPO2 B3, 00 usec
PLE @. 00 gB
PLI2 21,00 g8
sFo2 500, 1320005 MHz

F2 - Processing parameters

EI 2768

126, TRTTI5S Mz
EM

4]
1.00 Hz
o

1.40

ABEREY

10 w48 plot parameters
CX 20.00 o

cY B.00 c=
FiP 200,000 pgm

Fi 25151 .86 Hr
FaF =10, 000 pgm
F2 =1757 .58 MZ
FPNCH 1050000 ppm/ca
HZCH 1320, 45681 Hz/om



Current Data Parameters

. i 3 NAME XH-11-154
. 8% g8 8 2§ Bz EXPU0 '3
& 25 &8 R 58 B3 R 8 PROCND o
m o e P [ S e Y ¥ | ™m m (37] -
\ F2 - Acguisition Parameter
f\ _ * /\ _, Date_ 20020629
Time 16.34
INSTRUM ORXE00
PROBHD 5 mm Multinuel
PULPROG 7930
___ﬂ __ m 45056
SOLVENT coC13
NS 16
13 2
Mo SHH 10330,578 Hz
FIDPES 0.2292683 Wz
AQ 2.1807604 se
Br AB 114
OMe W 46. 400 usi
13 B.00 usi
19 1€ 296.7 K
o1 1,00000000 si
s ﬁ—._.i._l .qw =y
WUC1 iH
P4 13.25 usi
5 o PL1 -3.00 dB
SFD14 500. 1330885 MH;
F2 - Processing parameters
g1 32768
SF 500, 1300134 Wi
HOW EM
858 i
A __Q, LB 0.20 Kz
1194 | S C :
N, e, i i e BC

1.40

1D NMA plot perameters

- % s [s| s m = o cx 20.00 cm
4 =1 e cY 12.50 cm
g 2 g ﬁ & 5|2 B F1P 9.000 pps
E = al g |la m|m o Fi 4501 .17 Hz
Fap =0.500 ppn
F2 -250 .07 Hz
_u__._ L L -1-qq._q.-_.-l___-_-..-_-___--u- -_u.qr--ﬂ._... -_____.-_-_-—-._---h--_ﬂnq-u-- g ﬂ.rhﬂg
ppm 0 7 & 5 4 3 2 1 0 HZCH 237.56175 Hu
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7.53382
7.51850
7.50551
7.47656
7.46277

pom
8.42a97
830764
7.96242
7.94804

? 49153
7.33939
6.98382
6.57176
B.43874
6.40643
—3.74713
——3.44209
— 3. 44822
— 2.23044

=

N\

=

L

1.1544

3.1123

--------- I_.._—._._q-_-_.- __n_n____.—-

Current Data Parameters

HAME KH-TI-155-A1
EXPND 1
PROCND £
3 n
F2 = Acquisition Parameters
Mate_ 20020527
Time i8.59
INSTRLM DRX500
PAOBHO 5 mm Multinucl
PULPAOG zg30
0 45056
SOLVENT Cocla
NS 16
os 2
EWH 10330.578 Hz
FIDRES 0.229283 Hz
Al 2.1807604 sec
RG 20.2
oW 48,400 usec
OE 6.00 usec
TE 296.7 K
o1 1.00000000 sec

smzassss CHANNEL ] =sssssss

NUCT 1H

P 13.25 usec
L1 -3.00 o8
SFO1 500.1330885 MHI

F2 - Processing parameters

51 32768

5F 500, 129918 MHr
ROW EM
558 1]

LB 0.20 Hz
GB 1]

PC 1.40

iD NMR plot parameters

CX 20,00 cm
CY 6.00 cm
FiP 9.000 ppm
Fi 4501 .17 Hz
Fap =0.500 ppm
Fa =250.06 Hz
PPHCM 0., 47500 ppm/fi

HICM 237.86174 Hz/oi
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Current Data Parameters
NARE KH-11-15%5-A1
EXPHD 2
PRABCND ]

S-51

F2 - hcguisition Parameters
Dake_ 20020527
Time 18,50
THETRLM DRNS00
PROBHD 5 mm Multinucl
PLLPAOE Igde3n

0 65536
SOLVENT COC13

NS 291

os 4

SWH 39681 .84 Hz
FIDRES 0.605496 Hr
] 0.B8258488 sec
RG 16384

oW 12.600 usec
GE 6.00 usec
1E 7300 K
[i}] 1. ODOSOB0D sec
dii 0, (3000000 SRt

ssssssss CHAMNEL f| sesssses=
NUT1 138

Py B.24 usec
PL1 3.00 di
5F 128 7F13108 WHz

sssmssss CHANMEL 2 ssesasss
CPOPRGZ waltz 16
MCE 1H
PEPD2 iov.00 usec
PLZ 0.00 ag
PLIZ 21.00 o8
5Fo2 500. 1320005 WHz

F& - Processing paraseters
BI 12768
5F 125. 7378504 MHI
e EM
558 o
LB 1.00 Hz
6B 1
PC 1.40

10 MMA plot parameters

Cx 20.00 o

Cy 5.00 cm
FiP 200.000 pom
Fi 25151.57 Hz
Fap =10.000 ppm
F2 =12567 68 Hr
PPUCH 10.50000 ppw/ca
HECH 1320 . 45740 Hz/cm



Current Data Parameters

EEEEEEEIEEEEE?QJTEEI ?4@“5%?1?1541309232? NAME x_._l:u__uul-.mn_.v_u
cEEB R EnINaLs2cL288E mnqmmdgummmmmmmmm«mm EXP0 P
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F2 - Acguisition Parameter:

] Time 18.32

INSTRUM DRS00

PROBHD 5 mm Multinucl

; PULPROG 1930

__ f O 45056

SOLVENT Coci3

HS 16

Me 0s 2

SWH 10330.578 Hz

FIDRES 0.229283 Hz
AG £.1807604 sec

= RG 80.5
r [ NZE L DN 48.400 use
Fh DE 6.00 use

TE 2965.7 K
01 1.00000000 sec
Smm—— CHANMEL f] =======

HUCH iH
| 13.25 use

f rof PLE -3.00 dB
SFO4 500, 1330885, M4z

F2 - Processing parameters

S z2ree
5F 500 . 1300059 MHz

Lt EM

558 0

Iy | | i o o

J chek A __ll PC 1.40

iD NMA plot parameters

i <o ol CX 20.00 cm

® o o ot | 4 12 ~ CY 12.50 cm
m 8 mm =P ﬂwﬁmm mm m FiP 9.000 ppn
Fap T 2,000 ppm

F2 1000, 26 Hz
-___._.-__ ----- u-..-qq_-qq__-_—__L_____-— g nnﬂsﬁﬂg

— ¥ FF 1T T17TT1rTrT u T T 1T rT1T rri — rrrryTTFr T TIrrT

—
pom 8 7 6 5 4 3 HZCM {75 04550 Hz/
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ppm 175 150 125 100 75 50 0

Current Data Parambters

NAME H-1I-185-42 O
EXPND z O
PROCHD )

F2 - Acquisition Paramaters
Date_ 20020527
Time E2.23
INSTRUM DRESOD
PROBHD 5 e Multinucl
PULPRDE Igoc30

T B55358
SOLVENT COCIa

NS 287

0s 4

S I0681.812 Mr
FIDRES 0.605496 Hz
AR 0.82581B88 sec
RG 3751

m 12.600 usec
DE 5.00 vamc
TE 298.0 K

b1 1. 00000000 sec
dif 0. 3000000 sec

NUCL 13

Pi B.24 usec
Ll 5.00 o8
5Foi 125. 7713408 MHz

lllllll CHANNEL f2 =ewssmzm=
CPOPRG2 waltzif
WCc2 iH
RCRO2 107,00 usec
P2 0,00 dB
PL12 21.00 di
5Fo2 500, 1320005 MMz

F2 - Processing perameters

BI 32TRA

5F 125. 7578044 MHZ
EM

1.00 Hz

Z2aBo

iD MR plot parsmeters

[w § 20.00 cm

cy 8.00 cm
Fip 200.000 ppm
Fi 25151 .56 Hz
Fap =40.000 ppm
Fa =~1257 .58 Hz
PEMIN 10 50000 ppmfcn
HZCH 1320.45531 Hz/on



Fpm
7.79485
7.79403
7.7TR067
7.76335

7.63850

7.62225
3.85134

.ﬁ_

=

i

Integral
1.8228
2. 1840
1.2472
0.B852
i.0288,
1.0600
3.0591

-q_m..q._q—-m-

LU LI L N LN L NN W L L L Y L O L O N L N L AN L

Current Datz Parameters <
HAME ¥H-ITI-61 R_u

EXPNO 1
PROCNO |

F& - Acguisition Parameters
Date_ 20021125

Time 11.08
INSTRUN DRXS00
PAOBHD 5 mm Multinucl
PULPROG g3

10 45056
SOLVENT Cchoci3

NS 16

0s 2

ShH {0330 578 Hz
FIORES 0.229283 Hz
AQ 2.1807604 sec
RG B4

D 48400 usec
E 6.00 usec
TE 296.7 K

i b 1.00000000 sec

EEETFEAS ﬁIbE —.H BERERE TS
KUC1 iH

P1 13.25 usec
PL1 -3.00 oB
SF01 500 . 1330885 MHz

F2 - Processing parameters

=11 32768

SF 500, 1300159 MHz
WO EM

558 o

LB 0.20 Hz
GB ]

PC 1,40

i0 NMR plot parameters

CX 20.00 cm
CY 6.00 cm
Fip 9.000 ppe
Fi 450117 Hr
Fao -0.500 ppn
F2 -250.07 Hz
=] 0. 47500 ppmit

HZCM 237 56175 Hifc



ppm

167.739

T e e W W w e

78.060
77.807
77.552

o

Current Bata Paraseters

MAME XH=-1T1-61
EXPND 2
PROCND i

Fg = Acguisition Peramaters
Mate_ 20021125
Time .12
INGTRLN DRXS00
PROBHD 5 mm Multinuc)
PULPROG zgdc 30

o BE536
SOLVENT COC13

NS 244

0E 4
SWH G681 BIZ He
FIDRES 0, 605456 Hz
A0 0.B2%98188 sec
RG 15384

OW 12 600 ume:
bE 6.00 usec
TE £90.0 K

it} 1. 00000000 sec
118 ] 0. 03000000 sec
----- == CHANMEL §{ ==wm=mms
RLCY 130

P 7. 50 usee
PL1 .00 o
EFO1 125, 7713108 WHz
samsssss CHANSEL §2 momzeman
CPOPRE2 waltziB
NUCZ 1M
PCPO2 B8, 00 usec
PLE 0.00 o8
PLi2 21.00 o8
5o 500, 1320005 Mz
F2 - Processing perangiers
B1 32768

5 125, 7576929 MHr
WOW EH

558 +]

LB 1.00 K
] ]

PC : 1.40

10 W¥A plot peraseters

= 3 20.00 cm
= E.00 en
Fip 200 .000 pps
Fi 2545154 Hz
Fap -40.000 ppn
F2 =1257.58 Mz
POMEN 10.80000 pemica

HECH 1320, 45581 Mz/fom

S-55



Current Data Parameters
MAME ¥H-TII-B2 ©
_mu_ui.._ M E_.v
0p]

m ﬁ mmmm mﬂmm_ﬂ W= m.um mmﬁﬂﬁﬂ?a.ﬂﬁm ﬂm.]“m mm.u_ wa Fg — hcguisition Parameters
SRR H T N EUaaCRRcRaatanisfifiiin o Toomm

T INSTAUM arxesi

PROBHD Smm O IH

PULPROG ig30

o 32768
SOLVENT COC13

NS
os !
SMf
. FIDRES 0, 158948 Hz
3. 4457779 sec
1024
96.000 use
137.14 use

Al

RG

(k]

[E

TE 300.0 K
Py mH:uu “\ wM 1,00000000 sec

5

NUCLEUS:

B.70 use
2501315321 MHz
iH

Aﬂ. u F2 - Processing parameters

g1 16304

SF 290 . 1300107 MHz
WOW EM

5E8 ]

LB 0.20 He
GE 0

PC 1.50

10 NMR plot parameters

CX 20.00 em

Cy 12.50 cm

FiF 10.000 ppm
< Fl 2504.30 Hz

Integral

Fzp 1600 ppm
Fa 400.21 Hz
PPHCN 0.42000 ppm
HICM 105. 05460 Hz/

1.0235
1.0252

i b L

7.2376
1.2228

m:
o
=
on—
on—
,‘,:
[
o



Current Data Parameters

WAME HH-TII-B2 I~
EXPND 2 WO
PROCND L)

F2 - kcguisition Parameters

Date_ POOR0BER

Time 16.27

INSTRUM ary250

PROBHD 5 mm GNP iH

PULPADG zgdc30

T 35864

SOLVENT CoCl3

ME {022

oS 4

SWH 17241 .379 Hz

FIDRES 0. 467702 Mz
1.0631060 sec

31.684

ppm
171 883
141 448
139,260
133,823
133.748
129.435
120,244
128.837
127.223

126. 180

125.285
124.324
123.321

120. 286
117.758

51
—— 36,711

2V

1

A0
AG 22800
0 | 29.000 use
DE 41,43 use
TE 300,0 K
012 0. 00002000 sec
N ™ oS 23.00 dB
CROPAG waltzig
P31 103.06 use
o4 1, 00000000 sec
(8.8)-23 P 5,35 use
501 62,9023694 Mz
NUCLEUS $3C
o1 0.03000000 sec

F2 = PFrocessing parameters

51 32768

SF 62 .8952424 MHz
WOW EM
558 0

L8 1.00 Hz
BB 0

PC 1.40

i KMA plot parameters

Cx 20.00 em
EY 10.00 cm
Fip 200.000 ppn
Fi 12579.05 Hz
Fep =10.000 ppn
Fe =628, 95 Hz
PPMCM 10. 50000 ppa
HICH BE0. 40002 Hz/

T T T T T L] B 75 T T T T L) T | T ¥ T T |
opm 150 100 50 0
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3.80059
3.56737

=l £ | = =

H g8 18 8

5 28 |8 g

5 ala ™ w
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ppm a 7 3]
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Current Data Parameters

MNAME
EXPNO
PROCND

KH-LII-B1-a1

i
1

F2 = hcquisition Parameters

Dote_
Time

INSTHUM

PROBHD

PULPROG

o

SOLVENT

TE
m

20021001
14,39
drx300

5 mm Multinuel

930
32768
COCL3

16
-4
E172. 833 Hz
0.1B8380 Hz
2 ERA2580 sec
B4
Bi.000 usec

B.00 wsec

300.0 K
1.00000000 sec

=z=z=z== CHAMMEL ] =z===cz=s

MG
2}
AL
SF0

1H
7.50 usec
0.08 dB

300, 1318524 MHz

F2 - Precessing parameters

51
L
WOW
558
L8
&8
FC

32768

300, 1300135 WHz

EM

[
.30 Hz

o

1.30

10 KM plot parameters

cx

LY
F1P
Fi
Fan
F2
FFMCM
HIEN

20,00 cm

12.50 cm

9,080 ppr
2701 .47 Hz

=0.500 ppm
=150, 06 Hz

(. 47500 ppm/om
td2 5B175 Hz/em

S-58



13C NMA

O Y D e W OO e [ o os o m
: . SE88cE85g8 2928 8 2
= o Pm T O e e O M S -1 - -
Z & MAIYINETIE RRR & &

Br
24

T —- ﬁ- _ T L T .._ T T T q— T _ T T _
ppm 200 173 150 125 100 5 50

Current Datd Paramiters

MAME EH-III-81-A1
EXPND )
PRICKD i

F2 - Acguisition Parameters
Date_ 20021004

Tine 14 44
INETAUM drx 300
PACEHO 8§ mm Multinwc]
PULPROG zgdc 3l

il GS536
BOLVENT COCE3

WS Ei4

05 4

SWH 1BB50, 14§ Hz
FIORES 0_2E7830 Hi
Al 1,7383924 sec
RS A3TER

oW 26.52% usecr
OE 37.89 usec
TE 300.0 K
41 00000000 sec
dii 0030600000 sec
sesssass CHANNEL 1 wessss=s
L L) 13C

B T.74 usec
L 6.00 dB
50 75, 4780107 MHz
semmamen CHANNEL 2 =senswewn
s o) waltzig
HUL2 1M
BoPae 100 .30 usec
L2 120.00 dB
PLIZ 24.50 0B
2 300. 1352005 MHz
F2 - Processing parameters
&I 2788

&F 75, 677681 Mz
L] EM

558 0

Le 1.00 Hz
68 ']

PC 1,40

10 MR plot parenetars

Cx 20.00 cn
Cy 8.00 cm
FiP 234, {30 pom
F1 1 G608 Mz
FaP =45, 406 ppm
F2 -{{62.69 Hz
PEMEM 12. 47723 ppmfcm

HICW 941 GIBGT H1/fom

S-59
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Integral
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Current Data Parameters
NAME XH-1I1-82-Ad
EXPHO 1 o
PROCNO 1 R_u
0p]
F2 - hcquisition Parameters
Date _ 20021006
Time 16.53
INSTRUM arx250
PHROBHD 5 mm GNP M
PLLPROG 930
32768
COC13
1B
os 2
5206333 Hz
0.1568946 Hz
3.1457779 sec
115
96.000 use
§37. 14 use
300.0 K
1. 00000000 sec
6.70 use
250.1315321 MHz
iH

F2 - Processing paremeters
sl 16384
&F 250 . 13006164 MH:z
WM EM
58 4]
L8 0.20 Hz
GA 1]
PC 1.50

10 NMR plot parameters
20,00 cm
8.00 cm
9.000 ppn
2251 .17 Hz
1.700 ppn
42522 Wz
0. 36500 pom

Cx

cY
FiP
Fi
FeP
F2
PPMCY
riv 81.29745 Hz/S



Current Data Parameters
NAME ¥H-TI1-B2-Af m_u
EXPNO 2

PROCHO 1 0

F2 - Acguisition Parameters
Date_ 20021006
Time 16.58
INSTRAUM arx250
PROBHD 5 mm QNP 1H
PULPROG 290c30

0 I5B64
EOLVENT Coc13

NS 385

0s 4
CwH 17241 379 Hz
FIDAES 0467702 Hi
AR 1.0891080 sec
ARG 22800

oW 29.000 use
0E 41 .43 use
TE 300.0 K
o2 0.00002000 sec
LS £3.00 gB
CPOPRG

Pa

v} |

Pi

SF04

NUCLELS

014

77 506
76.5888
76.469

pom
37.580

171.826
280
57
358
gaz
521
854
373
iz
310
550
96

137
134
133
128
128
125
118
118
116
108
B87.142

o 28.361
TT—— 27.512

waltzi6
103.00 use
1.00000000 sEC
5.35 use
B2_.9023694 MHz

13C
0.03000000 sec

F2 - Processing parameters
st 32768
62.8952471 MHz
EW
1]
1.00 Hz
0
1.40

ZBEREY

i0 NMA plot paramelers
Cx ¢0.00 cn
CY i0.00 ca
FLP 200 .000 ppm
Fi 12579.05 Hi
Fap =10 .000 ppm
Fa -£29.95 Mz
PRMCM 10. 50000 pom
- HICM 660 . 40008 Hz/f

O =

ppa 160 100 50



1H NMA

Current Oata Parameters
HAME XH-T1I-65-A1
: 2e Fop A8 & i il !
§ 28 E83 Es8 2 g _
o3 - [ i w0 oo ™ (=1 F& - keguisition Parameters
Date_ 20020910
IR
INSTRUM dru300
PRAOBHD 5 mm Mulbimecl
PLLPROG 230
T 3E7eE
ﬁn SO VENT £oC13
S 16
1 2
EWH E172 839 Hr
F IDRES 0. 168380 Hr
AQ 2 .6542580 gee
Rt 256
i) 81 .000 usec
DE .00 usec
ﬁ. Br _ TE 300.0 K
i}] 1. 00030000 sec
( 2% |
mammzss= CHANMEL ] ssssassss
MUt 1H
Py 7.50 usec
PL1 0.00 dB
SFO1 300, 1310534 MHz
r~ F2 - Pracessing paraneters
51 327668
aF 300, 1300035 HHz
WOW EM
550 (/]
LA 0. 30 Hz
GH 0
PC 1,30
A y n 10 MR plat parsmeters
[ b X __, g2 X 20.00 ca
CY B.00 ca
FiF 8,000 ppa
Fi 201 47 Hz
FeP =3.500 ppm
m m m m W F2 150 .08 Hz
=4 11 o f|m & i PPMCM 0.47500 ppm/fcm
7! o i | e s HITH 142 BBA7E Hzfoa
-_— --------- _ ----- _.-..-.._ --------- — ------ _L___L__- ________-—- _ ........ ____
8 7 6 5 4 3 2 | 0

S-62



13C NMR

Current Dats Porameters

MAME HH-1L1-E9-A1
iy o Y m W Mot O e o o~ = = EXPND 2
- & S o m i HEE AR Mﬂﬂ. -~ PRACHD 1
8 i ASS N mmm ..mn_m ~EE o F2 - Acquisition Parsssters
Date_ 200208310
Tine i7.45
/ \ 7 _ /\ _ _ THSTRLM drx300
FACBHD 5 mm Multinuc]
PULPAE Egacio
o B5536
SOLVERT Eoci3
NS 2734
0s 4
SHH 18850, 141 Hz
FIDRES 0. 287630 Hz
A0 1, 7383934 sac
AG 32768
i} | 26.575 umec
DE 37.89 usec
TE 300.0 K
Br b1 10000000 ser
E it 0300000 sec
EEEDEEEE § .qu WEEEOTET
NUCY 130
Py 7.75 usec
AL 5.00 g8
SFD1 75, 4TEOLOT ez
mesuanrs [HINNEL {2 ==zssm=x
CROPRG2 walkzib
MUC2 iH
PCPO2 100,09 usec
PLZ 120,00 48
pLE2 24.50 48
SFO2 300, 1312005 Mz
F2 - Processing parmmeters
31 32768
SF 75. 4677519 MMz
L EM
358 Q
LB 1.00 H2
8 0
BC 1.40
10 NMA plot parameters
Cx 20.00 cm
Y B.00 cm
FiP 200, 000 ppe
Fi 183083 .55 Ha
Fap -10.000 ppn
F2 =754 .68 HE

. _ ._..
- 175 150 125 100 75 50 25 0 A i s i

S-63



ppm
8.37796
8.34579
7.91245

7.804972

7.54560
7.52981
7.87476
§.82443
5.82159

7.92887

_,-_Y-'—T.ﬁg‘?ﬂﬁ
#\\_

———1.80358
—3.266826

TT——6.95352

s
Va

.-

I
b-_‘n_"—_

b

1.0009

e.2028

_____________________________________________

Current Jata Parameters

NAME KH-11I-T4-a1
EXPND i 9
PROCNO 1 D
F2 - hcguisition Parameters
Date_ 20021118

Time 0.20
INSTALM DRS00
PROBHD 5 ma Multinucl
PULPROG 1930

i) A505E
SOLVENT COC13

KS 16

o5 g

SWH 10330.578 Hz

F IDRES 0.229283 Hz
L] 2.1B07604 sec
RG B4

Om 48400 usec
DE 6,00 usec
TE 296.7 K

o1 1.00000000 sec
sesssess DHANNEL fi scasesas
HUCH iH

P 13.25 usec
PLA -3.00 4B
SFO4 500, 1330885 MHz
F2 - Processing parameters
51 32768

aF 500, 1300053 MHz
Wil EM

558 ]

LB ; .05 Hz
B ]

Pc 140

10 NMR plot parameters

Cx 20_00 cm
CY 65.00 cm
FiP 8. 000 ppm
Fi 4504 .47 Hz
F2p lu.ma__... ppm
Fg -250.07 Hz
PPMCH 0. 47500 ppmd

HICM 237.56475 Hz/o



pEm

—168. 268

149,875
143.049
141 982

——140.660

TT~—138.978

'S

TT—101.214

77.253
77.203
77.000
76.747

—— 51.385

46.002

(R, E)-27

Cyrrent Data Paraneters o)
HAME XH-111-74-41 o)
EXPND 2 r

PROCHD 1 n

F8 - Acguisition Peraseters
Oate_ 20021118
Time 0.26
INSTHUMN [RXS00
PROBHE 5 mm Multinucl
PULPRIG 7gdc

™ 85536
SOLVENT tocia

NE 177

o 4

S 39681812 Hz
FIDRES 0. GOSHA0E Mz
A (.82568168 sec
ARG 163684

i 12.600 usec
DE B.0¢ usec
i3 2080 K
o 1. 00000000 seC
ol 0. 03000000 sec
uuuuu wn [HAMKEL i =e=sm=es
MUCH 13T

P1 7.80 usec
L 3.00 o
01 125. 7713108 Mz

seamzzxs [HANNE]L (2 sexzaxzw
CPOPRGE waltzib
L iH
BCPD 8800 user
e 8.00 di
12 21.00 d8
o 504, 1320005 MMz

F2 - I.,_wn-.www#ﬁ_ paranetars
5L IETER

5 125, 7577855 MHz
WON EM
558 [

1] 0.10 Hz
i o

pL 1.40

10 MM plot paremeters

Lk 20.60 cm

¥ B8.00 cw

Fip 200.000 ppe

Fi 25551.56 wr
Fap -10.000 ppm
F2 -1257 .88 Kz
10.50000 ppsn/ca
HICH 1320 . 43681 Hz/fcm



ppm
B.06373
§.04901

Yal

—8. 04647

7.67845
7.68361

7.64880
7 .59425

7.57824

7.56338
7.27696

N

T —6.63253
éﬁ. Q0424

——B.67743

80159

29115

3.72699
% 3.71946
3.54502

3.62026

J
\

3.53610

3.51902
3.51006

3.34025
3.32000

3.31428

3.29403

2.89733

2.68594
2. BE480
2.72185
2.705958
2.68931
2.67306

2.65342

I8 ug-
o ( N b
(R, R)-28
( | 1
/
L ﬁ:
!
2 o ~|e = o=@ = @
g |38 8 s -mmf 58
= o - | = |- oy — ||| = i [t
_ﬂu-..._.-_...____-m_..._-qn._..%.-._-_--Wnﬂ_-.-_q_.W.._-__._.-h..ﬂq__.____H_ ________

Current Data Parameters

HAME KH-TT1-B3-A1 o
EXPND 1 ©
PROCND i n
F2 - ACQuisition Parameters
Date_ 20021008
Time 15.36
INSTRUM DRS00
PROBHD 5 mm Multinuel
PULPROG 230

10 45056
SOLVENT CoCl3

KS i6

i3 2

EWH 10330.578 Hz
FIDRES 0229283 Hz
AG 2.1B07604 sec
RG o4

(12 48 400 usec
DE 6.00 usec
TE 206.7 K
(1} 1. 00000000 sec
llllll ﬁIE_r f| =sssssss
NUCH iH

Py 13.25 usec
PL1 -3.00 a8
SFO4 500, 1330885 WHz
F2 - Processing paraseters
al 32768

SF 500 1300049 kHz
WOW EM

558 0

LB 0.20 Hz
GB a

PC 1.40

10 NMA plot parameters

Cx 20.00 cm
CY 10.00 cm
FiF 9.000 ppm
Fi 4501 .17 Hz
Fap 2.000 ppm
F2 1000.26 Hz
PRHEM 0, 35000 ppm/
HZCM 175. 04560 Hz/c



Currest Data Parameters

NAME XH-TTI-E3-41
~ - r~ m o - £ D [=T oY EXPHO 2
. 8 Z28zR888 ¢ €38 8% ¢8 &35 PRCCND _
= H R i v 5 i .
B = SYRamMAan S 858 mRR ol L F2 - icquisition Paraseters
— W o W o o - i ot wd Emn.ﬂl Eﬁuﬁ.
[NSTRLM DRS00
PROBHD 5 me Multinuel
3C
Py 7.20 usec
PLl 3.00 g8
-l 125, TH 308 WHz
samasses CHANNEL fF ssssss=zs
CPOPRG2 waltzib
WC2 1H
PLPO2 88.00 usee
A2 0.0 o8
PLY2 21.00 o8
BFo2 5001320005 Mz
F2 - Processing parameters
51 2760
BF 126, 7578032 WHz
HOw EM
854 ]
LB §.00 Hz
68 0
PC 1.40
i0 MHA plok parameters
cx 20.00 cn
™ cy B.00 em
lii‘i‘i FIP 200.000 ppm
Fi 25151 .36 Hz
FaP -§0. 000 ppm
F2 -1267.58 He
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_E_., 175 150 125 100 75 50 25 0 PAEN 10.50000 ppm/ca

HICH 1320.45631 Hz/fom
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