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Experimental Section

General: Reactions were carried out in oven-dried glassware under a nitrogen atmosphere.
Pd,dba;CHCl; (dba = dibenzylideneacetone) were purchased from Strem Chemical Co. and were
used as received. Indium, PPh;, Xantphos, Lil were purchased from Aldrich Chemical Company.
Commercial available reagents were used without purification. DMF and CH,Cl, were dried with
CaH; and Et,O and THF were dried with Na-benzophenone. All reactions were monitored by TLC
using Merck silica gel 60 F,s4 precoated glass plates and purifications were performed by column
chromatography using Merck silica gel 60 (0.04-0.063 mm, 230-400 mesh). '"H NMR and C NMR
spectra were recorded on Brucker DPX FT (400 MHz) spectrometer using deuterated chloroform as
solvent and chemical shift values (8) are reported in part per million relative to TMS as an internal
standard. Melting points were determined in open capillary tube using Electrothermal 9100
apparatus. High-resolution mass spectra were recorded on a Jeol JMS 700 high resolution mass
spectrometer at the Korea Basic Science Institute (Daegu) and infrared spectra were recorded on a
JASCO FT/IR-460 plus spectrometer.

General procedure of Pd-catalyzed 1,3-butadien-2-yl cross-coupling reactions using aryl
halides and triflate

To a suspension of indium (114.8 mg, 2 mol %) and lithium iodide (66.9 mg, 0.5 mmol) in DMF (1
mL) was added allenyl bromide (199.5 mg, 1.5 mmol) at room temperature under a nitrogen
atmosphere. After the solution was stirred at room temperature for 30 min, a suspension of
Pd,dba;CHCl; (10.3 mg, 2 mol %) and phosphine lignads (PPhs or P(p-CF3-CgHa)s, 16 mol %) in
DMF (1 mL) and aryl halides and triplates (0.5 mmol) was added and the mixture was stirred at 100
°C for 1 h. The reaction mixture was quenched with NaHCO; (sat. aq.). The aqueous layer was
extracted with ether (3 x 20 mL), and the combined organics were washed with water and brine,
dried with anhydrous MgSQ,, filtered and concentrated under reduced pressure. The residue was

purified by silica gel column chromatography to give cross-coupling products.

O

1-(Buta-1,3-dien-2-yl)naphthalene (3a)": '"H NMR (400 MHz, CDCl;) & 7.78-7.88 (m, 3H),
7.38-7.46 (m, 3H), 7.29 (dd, J = 7.2, 1.6 Hz, 1H), 6.75 (dd, J = 17.2, 10.8 Hz, 1H), 5.58 (s, 1H),
5.24 (s, 1H), 5.11 (d, J = 9.6 Hz, 1H), 4.67 (d, J = 17.2 Hz, 1H); *C NMR (100 MHz, CDCls) &
147.9, 139.6, 138.2, 133.9, 132.3, 128.5, 128.1, 127.1, 126.8, 126.2, 126.1, 125.8, 120.1, 118.2; IR

(neat) 3044, 2360, 1590, 1506, 1402, 1255, 987, 903, 801, 777 cm'l; HRMS calcd. for Ci4Hjz:
180.0939. found: 180.0937.
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1-(2-Methyl-1-vinyl-propenyl)-naphthalene (3b)*: major isomer A; 'H NMR (400 MHz,
CDCl) 6 7.84 (d, J =7.5 Hz, 1H), 7.77 (d, J =8.3 Hz, 1H), 7.71 (d, J =8.1 Hz, 1H), 7.48-7.37 (m,
3H), 7.18 (d, J =6.9 Hz, 1H), 7.11 (dd, J =10.6, 17.1 Hz, 1H), 4.93 (d, J =10.6 Hz, 1H), 4.33 (d, J
=17.1 Hz, 1H), 2.08 (s, 3H), 1.44 (s, 3H); °C NMR (100 MHz, CDCl3) § 138.7, 135.7, 135.0, 134.2,
134.0, 132.7, 128.6, 128.3, 127.9, 127.2, 126.4, 126.2, 126.0, 115.4, 23.5, 20.3; minor isomer B; 'H
NMR (400 MHz, CDCl3) 6 7.85-7.80 (m, 3H), 7.48-7.37 (m, 3H), 7.22-7.20 (m, 1H), 7.04 (dd, J
=10.7, 17.1 Hz, 1H), 5.02 (d, J =10.7 Hz, 1H), 4.53 (d, J =17.1 Hz, 1H), 2.00 (s, 3H), 1.48 (s, 3H);
C NMR (100 MHz, CDCl3) & 138.5, 136.1, 135.9, 134.2, 133.8, 132.7, 128.2, 128.1, 128.0, 126.3,
126.2, 126.1, 125.9, 115.5, 23.6, 20.3; IR (film) 3087, 3055, 3013, 2908, 2855, 1630, 1594, 1505,
1442, 902, 778 cm'l; HRMS calcd. For CigHj6: 208.1252. found: 208.1255.

OMe

/

2-(0-Methoxyphenyl)-1,3-butadiene (3c): '"H NMR (400 MHz, CDCl;) § 7.32-7.28 (m, 1H),
7.12 (dd, J= 7.3, 1.7 Hz, 1H), 6.96 (dt, J = 7.5, 0.9 Hz, 1H), 6.92 (d, J = 8.1 Hz, 1H), 6.92 (dd, J =
17.3, 10.4 Hz, 1H), 5.42 (d, J = 1.64 Hz, 1H), 5.15 (d, J = 1.4 Hz, 1H), 5.11 (d, J = 10.5 Hz, 1H),
4.84 (d, J = 17.2 Hz, 1H), 3.79 (s, 3H); *C NMR (100 MHz, CDCls) & 157.2, 146.3, 138.6, 131.3,
129.3, 129.2, 120.9, 118.9, 116.6, 111.3, 56.1; IR (neat) 3088, 3003, 1928, 1838, 1576, 1485, 1284,
1241, 1228, 1049, 1037, 783, 715 cm™; HRMS calcd. For C;H;,0: 160.0888. found: 160.0889.

MeO /i

2-(m-Methoxyphenyl)-1,3-butadiene (3d)*: '"H NMR (400 MHz, CDCl3) & 7.26 (t, J = 7.8 Hz,
1H), 6.91 (d, J = 7.6 Hz, 1H), 6.88-6.84 (m, 2H), 6.60 (dd, J = 17.3, 10.9 Hz, 1H), 5.28 (s, 1H),
522 (d,J=17.6 Hz, 1H), 5.21 (d, J = 9.5 Hz, 1H), 5.21 (s, 1H), 3.80 (s, 3H); *C NMR (100 MHz,
CDCl3) 8 159.8, 148.5, 141.6, 138.4, 129.5, 121.2, 117.6, 117.3, 114.3, 113.4, 55.6; IR (neat) 3087,
3003, 2043, 1900, 1815, 1598, 1589, 1491, 1462, 1434, 1241, 1027, 902, 752 cm™'; HRMS calcd.
For C,;H;,0: 160.0888. found: 160.0890.
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1-Methoxy-3-(2-methyl-1-vinyl-propenyl)benzene (e): 'H NMR (400 MHz, CDCl;) & 7.25 (dd,
J=8.1, 7.5 Hz, 1H), 6.95 (dd, J =17.1, 10.6 Hz, 1H), 6.81 (d, J =8.1 Hz, 1H), 6.66 (d, J =7.5 Hz,
1H), 6.62 (s, 1H), 5.00 (d, J=10.6 Hz, 1H) 4.56 (d, J=17.1 Hz, 1H), 3.79 (s, 3H), 1.95 (s, 3H), 1.58
(s, 3H); °C NMR (100 MHz, CDCl3) & 159.8, 142.4, 135.9, 135.8, 133.2, 129.4, 122.9, 115.9,
115.3, 112.2, 55.5, 23.5, 20.2; IR (film) 3088, 2998, 2911, 2854, 2834, 1597, 1577, 1483, 1428,
1320, 1246, 1049, 706 cm'l; HRMS calcd. For C13H;60: 188.1201. found: 188.1200.

Me0*<:>kf§
/

2-(p-Methoxyphenyl)-1,3-butadiene (3f)'“'**: '"H NMR (400 MHz, CDCls) § 7.27 (d, J = 8.9
Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 6.61 (dd, J = 16.9, 10.8 Hz, 1H), 5.24-5.16 (m, 4H), 3.82 (s, 3H);
C NMR (100 MHz, CDCls) & 159.5, 148.0, 138.8, 132.5, 129.7, 117.4, 116.4, 113.9, 55.7; IR
(neat) 3089, 3003, 1609, 1510, 1246, 1033, 835 cm'l; HRMS calcd. For C;;H;,0: 160.0888. found:
160.0891.

MeO

n-Bu
Vi

2-(p-n-Methylphenyl)-1,3-butadiene (3g): '"H NMR (400 MHz, CDCl;) & 7.18 (d, J = 8.2 Hz,
2H), 7.10 (d, J = 8.0 Hz, 2H), 6.55 (dd, J = 17.4, 10.8 Hz, 1H), 5.21-5.13 (m, 4H), 2.56 (t, J = 7.7
Hz, 2H), 1.59-1.51 (m, 2H), 1.31 (sextet, J = 7.4 Hz, 2H), 0.87 (t, J = 7.3 Hz, 3H); *C NMR (100
MHz, CDCls) & 148.5, 142.7, 138.7, 137.3, 128.6, 128.5, 117.4, 116.8, 35.8, 34.0, 22.8, 14.4; IR
(neat) 3088, 3024, 3006, 2957, 2929, 2871, 2857, 1908, 1797, 1589, 1509, 990, 915, 893, 837, 745
cm'l; HRMS calcd. For Ci4H;s: 186.1409. found: 186.1409.

CO,Et

/

Ethyl 2-(buta-1,3-dien-2-yl)benzoate (3h): '"H NMR (400 MHz, CDCl3) & 7.85 (dd, J=7.7, 1.2
Hz, 1H), 7.49 (dt, J = 7.5, 1.4 Hz, 1H), 7.38 (dt, J = 7.7, 1.3 Hz, 1H), 7.23 (dd, J = 7.6, 1.1 Hz, 1H),
6.65 (dd, J = 17.5, 10.7 Hz, 1H), 5.33 (d, J = 0.7 Hz, 1H), 5.10 (s, 1H), 5.10 (d, J = 9.9 Hz, 1H),
474 (d, J = 17.4 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 1.31 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz,
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CDCls) 6 168.1, 149.0, 140.7, 139.5, 131.9, 131.5, 131.3, 130.0, 127.8, 117.6, 116.5, 61.4, 14.4; IR
(neat) 3088, 2980, 2937, 1717, 1591, 1289, 1252, 1126, 1074, 903, 771, 717 cm'l; HRMS calcd.
For Ci3H;405: 202.0994. found: 202.0993.

EtO,C j

Ethyl 3-(buta-1,3-dien-2-yl)benzoate (3i): 5 8.01-7.98 (m, 2H), 7.50 (dt, J = 7.7, 1.5 Hz, 1H),
7.42 (t, J = 8.0 Hz, 1H), 6.63 (dd, J = 17.4, 10.8 Hz, 1H), 5.35 (s, 1H), 5.24 (s, 1H), 5.24 (d, J =
10.8 Hz, 1H), 5.14 (d, J = 17.8 Hz, 1H), 4.39 (q, J = 7.3 Hz, 2H), 1.40 (t, J = 7.3 Hz, 3H); °C NMR
(100 MHz, CDCls) & 166.6, 147.4, 139.8, 137.8, 132.7, 130.5, 129.4, 128.6, 128.1, 117.7, 117.5,
61.0, 14.4; IR (neat) 3090, 2980, 2937, 1973, 1921, 1719, 1588, 1280, 1256 cm™'; HRMS calcd. For
C13H1402: 202.0994. found: 202.0991.

aqc—<:j}4§
/

Ethyl 4-(buta-1,3-dien-2-yl)benzoate (3j): 'H NMR (400 MHz, CDCl3) & 8.03 (d, J = 8.4 Hz,
2H), 7.39 (d, J = 8.4 Hz, 2H), 6.62 (dd, J = 10.9, 17.4 Hz, 1H), 5.36 (s, 1H), 5.25 (s, 1H), 5.24 (d, J
=10.9 Hz, 1H), 5.15 (d, J = 17.6 Hz, 1H), 4.39 (q, J = 7.1 Hz, 2H), 1.40 (t, J = 7.11 Hz, 3H); °C
NMR (100 MHz, CDCls) & 166.9, 147.9, 144.8, 138.0, 129.9, 129.8, 128.7, 118.3, 117.9, 61.4,
14.8; IR (neat) 3090, 2980, 2943, 1718, 1608, 1273, 1103 cm'l; HRMS calcd. For C3H4NO>:
202.0994. found: 202.0992.

/
/

Ethyl 4-(2-methyl-1-vinyl-propenyl)benzoate (3k): 'H NMR (400 MHz, CDCls) & 8.04 (d, J
=6.6 Hz, 2H), 7.15 (d, J =8.2 Hz, 2H), 6.96 (dd, J =10.8, 17.1 Hz, 1H), 5.01 (d, J =10.8 Hz, 1H),
4.46 (d, J =17.1 Hz, 1H), 4.39 (q, J =7.1 Hz, 2H), 1.97 (s, 3H), 1.55 (s, 3H); °C NMR (100 MHz,
CDCl3) & 166.7, 145.7, 135.2, 134.9, 133.4, 130.1, 129.4, 128.6, 60.9, 23.0, 19.9, 14.4; IR (film)
3088, 2982, 2909, 2858, 1813, 1721, 1607, 1272, 1099, 777 cm™; HRMS calcd. For C;sH;30,:
230.1307. found: 230.1309.

EtO,C

_S5-



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

Ph

/
/

Ethyl 4-(1-benzylideneallyl)benzoate (31): major isomer; 'H NMR (400 MHz, CDCls) & 8.18 (d,
J=8.2 Hz, 2H), 7.48 (d, J = 8.3 Hz, 2H), 7.39-7.38 (m, 3H), 7.31-7.25 (m, 2H), 7.02 (dd, J = 17.3,
10.9 Hz, 1H), 6.63 (s, 1H), 5.39 (d, J = 10.9 Hz, 1H), 5.20 (d, J = 17.3 Hz, 1H), 4.40 (g, J = 7.1 Hz,
2H), 1.42 (t, J = 7.1 Hz, 3H); >C NMR (100 MHz, CDCl3) & 166.5, 146.5, 140.5, 136.9, 134.3,
131.7, 129.6, 129.4, 129.2, 128.2, 127.4, 120.0, 60.9, 14.4; minor isomer B; 'H NMR (400 MHz,
CDCl3) & 8.08-8.04 (m, 2H), 7.31-7.25 (m, 2H), 7.10-7.08 (m, 3H), 6.90-6.87 (m, 2H), 6.73 (dd, J =
10.6, 17.2 Hz, 1H), 6.65 (s, 1H), 5.17 (d, J = 10.6 Hz, 1H), 4.78 (d, J = 17.2 Hz, 1H), 4.41 (g, J =
7.1 Hz, 2H), 1.42 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl;) & 166.6, 143.0, 141.1, 140.7,
136.2, 132.0, 130.0, 129.8, 129.4, 128.1, 127.2, 61.0, 14.4; IR (film) 3087, 2980, 2904, 1717, 1606,
1274, 1176, 1101, 1021, 699 cm'l; HRMS calcd. For C19H;50, : 278.1307. found: 278.1308.

EtO,C

/

/

Ethyl 4-(1-cyclohexylideneallyl)benzoate (3m): 'H NMR (400 MHz, CDCl3) § 8.03 (d, J = 8.2
Hz, 2H), 7.15 (d, J = 8.1 Hz, 2H), 7.01 (dd, J=17.2, 10.8 Hz, 1H), 5.02 (dd, J = 10.8, 1.5 Hz, 1H),
4.46 (dd,J=17.2,1.6 Hz, 1H), 4.39 (q, J=7.1 Hz, 2H), 2.47 (t, J = 5.7 Hz, 2H), 1.90 (t, J = 5.9 Hz,
2H), 1.69-1.64 (m, 2H), 1.61-1.56 (m, 2H), 1.48-1.43 (m, 2H), 1.40 (t, J = 7.1 Hz, 3H); °C NMR
(100 MHz, CDCl3) & 166.7, 145.6, 141.9, 137.7, 134.5, 130.2, 129.3, 128.5, 115.7, 60.8, 33.1, 30.1,
28.4,28.3, 26.8, 14.4; IR (neat) 3089, 2982, 2903, 1710, 1607, 1265 1174, 1102, 1031, 701 cm’’;
HRMS calcd. For C13H»,0,: 270.1620. found: 270.1621.

O,N /f

2-(m-Nitrophenyl)-1,3-butadiene (3n): '"H NMR (400 MHz, CDCls) & 8.19 (s, 1H), 8.18 (d, J =
7.4 Hz, 1H), 7.65 (d, J = 7.7 Hz, 1H), 7.53 (t, J = 7.5 Hz, 1H), 6.64 (dd, J = 17.4, 10.9 Hz, 1H),
5.43 (s, 1H), 5.29 (s, 1H), 5.29 (d, J = 10.3 Hz, 1H), 5.13 (d, J = 17.5 Hz, 1H); C NMR (100 MHz,
CDCly) & 148.2, 146.2, 141.4, 137.2, 134.4, 129.1, 123.25, 122.47, 118.7, 117.9; IR (neat) 3091,
1934, 1829, 1596, 1518, 1345, 992, 908, 861, 705 cm™; HRMS calcd. For C10HoNO,: 175.0633.
found: 175.0632.

EtO,C
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2-(p-Nitrophenyl)-1,3-butadiene (30)': '"H NMR (400 MHz, CDCl;) & 8.22 (d, J = 8.8 Hz, 2H),
7.49 (d, J = 8.7 Hz, 2H), 6.62 (dd, J = 17.5, 10.9 Hz, 1H), 5.44 (s, 1H), 5.29 (s, 1H), 5.29 (d, J =
10.4 Hz, 1H), 5.13 (d, J = 17.5 Hz, 1H); *C NMR (100 MHz, CDCl5) & 146.5, 146.4, 137.1, 129.2,
123.5, 118.9, 118.0; IR (neat) 3090, 1967, 1832, 1738, 1589, 1530, 1350, 991, 903, 703 cm™;
HRMS calcd. For C1oH9NO;: 175.0633. found: 175.0634.

BnNHCO—{<::>—f§
/

4-(Buta-1,3-dien-2-yl)phenyl N-benzylformimidate (3p): mp 114-115 °C. '"H NMR (400 MHz,
CDCl) 6 7.78 (d, J = 8.3 Hz, 2H), 7.40-7.33 (m, 6H), 7.32-7.28 (m, 1H), 6.61 (dd, J = 17.4, 10.9
Hz, 1H), 6.40 (s, 1H), 5.35 (s, 1H), 5.23 (d, J = 10.5 Hz, 1H), 5.14 (d, J=17.6 Hz, 1H), 4.67 (d, J =
5.6 Hz, 2H); >C NMR (100 MHz, CDCls) § 167.1, 147.4, 143.2, 138.2, 137.7, 133.4, 128.8, 128.5,
127.9, 127.7,126.8, 117.8, 117.5, 44.17; IR (neat) 3351, 3063, 2926, 1644, 1537, 1321, 1017, 734,
699 cm'l; HRMS caled. For C1sH;7NO: 263.1310. found: 263.1313.

0H0—<:j%4§
/

4-(Buta-1,3-dien-2-yl)benzaldehyde (3q): 'H NMR (400 MHz, CDCl3) & 10.03 (s, 1H), 7.88 (d,
J=28.3 Hz, 2H), 7.49 (d, J = 8.2 Hz, 2H), 6.63 (dd, J=17.4, 10.8 Hz, 1H), 5.40 (s, 1H), 5.28 (s, 1H),
5.27 (d, J = 10.8 Hz, 1H), 5.16 (d, J = 17.5 Hz, 1H); *C NMR (100 MHz, CDCls) & 192.4, 147.7,
146.5, 137.8, 135.9, 130.1, 129.3, 118.7, 118.2; IR (neat) 3089, 2830, 2731, 1820, 1702, 1605, 1209,
837 cm'l; HRMS caled. For C1H;0: 158.0732. found: 158.0732.

COCH,

/

1-(2-(Buta-1,3-dien-2-yl)phenyl)ethanone (3r): '"H NMR (400 MHz, CDCl3) § 7.58 (dd, J = 7.6,
1.3 Hz, 1H), 7.46 (dd, J=17.5, 1.4 Hz, 1H), 7.38 (dd, J="7.5, 1.3 Hz, 1H), 7.24 (dd, , J=7.5, 1.2 Hz,
1H), 6.67 (dd, J =17.4, 10.6 Hz, 1H), 5.41 (s, 1H), 5.21 (d, J=10.6 Hz, 1H), 5.14 (s, 1H), 4.89 (d,
J=17.4 Hz, 1H); >C NMR (100 MHz, CDCl;)  203.6, 148.4, 140.8, 139.3, 138.5, 131.2, 131.0,
128.3, 128.1, 119.9, 118.2, 30.2; IR (neat) 3088, 1691, 1276, 1240, 909, 760 cm™; HRMS calcd.
For C,,H;,0: 172.0888. found: 172.0887.
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3-(Buta-1,3-dien-2-yl)phenol (3s): '"H NMR (400 MHz, CDCls) & 7.22 (t, J = 8.1 Hz, 1H), 6.90
(d, J=17.5Hz, 1H), 6.80 (s, 1H), 6.81-6.77 (m, 1H), 6.58 (dd, J=17.2, 10.5 Hz, 1H), 5.28-5.20 (m,
1H), 5.20 (s, 2H), 4.89 (s, 1H); °C NMR (100 MHz, CDCl;) & 155.3, 147.8, 141.4, 137.9, 129.4,
120.9, 117.2, 116.9, 115.2, 114.4; IR (neat) 3348, 3089, 1933, 1844, 1578, 1448, 1322, 1217, 901,
788 cm'l; HRMS caled. For CgH;00: 146.0732. found: 146.0730.

HOO—/S
/

4-(Buta-1,3-dien-2-yl)phenol (3t): '"H NMR (400 MHz, CDCls) § 7.22 (d, J = 8.66 Hz, 2H), 6.82
(d, J = 8.68 Hz, 2H), 6.60 (dd, J = 17.2, 10.2Hz, 1H), 5.71 (s, 1H), 5.24-5.16 (m, 4H); °C NMR
(100 MHz, CDCls) & 155.4, 147.9, 138.7, 129.9, 129.0, 117.4, 116.5, 115.4; IR (neat) 3365, 1611,
1510, 1231, 837 cm'l; HRMS caled. For CgH;00: 146.0732. found: 146.0730.

)

3-(Buta-1,3-dien-2-yl)pyridine (3u): 'H NMR (400 MHz, CDCls)  8.57 (d, J = 1.1 Hz, 1H),
8.56 (d, J = 1.7 Hz, 1H), 7.63 (dt, J = 7.7, 1.9 Hz, 1H), 7.27-7.30 (m, 1H), 6.64 (dd, J = 17.6, 10.9
Hz, 1H), 5.39 (s, 1H), 5.26 (d, J = 10.5 Hz, 1H), 5.25 (s, 1H), 5.13 (d, J = 17.7 Hz, 1H); *C NMR
(100 MHz, CDCls) & 149.3, 148.8, 145.0, 137.6, 135.7, 135.3, 123.0, 118.6, 117.7; IR (neat) 3059,
1620, 1338, 1187, 1098 cm'l; HRMS calced. For CoHgN: 131.0735. found: 131.0734.

\‘/ /

N /
3-(2-Methyl-1-vinyl-propenyl)-pyridine (3v): 'H NMR (400 MHz, CDCl3) & 8.52 (d, J =4.9 Hz,
1H), 8.33 (s, 1H), 7.41 (d,  =7.7 Hz, 1H), 7.29 (dd, J =4.9, 7.7 Hz, 1H), 6.98 (dd, J =10.7, 17.1 Hz,
1H), 5.03 (d, J =10.7 Hz, 1H), 4.46 (d, J =17.1 Hz, 1H), 1.99 (s, 3H), 1.58 (s, 3H); *C NMR (100
MHz, CDCls) & 151.4, 148.1, 138.1, 136.4, 135.8, 135.3, 132.4, 123.5, 115.7, 23.4, 20.4; IR (film)
3088, 3024, 2988, 2913, 2857, 1630, 1473, 1408, 1027, 721 cm™; HRMS calcd. For C;;H3N:
159.1048. found: 159.1048.
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o

1,4-Bis(1-methylene-2-propenyl)benzene (3w)’: '"H NMR (400 MHz, CDCls) & 7.32 (s, 4 H),
6.63 (dd, J = 17.2, 11.0 Hz, 2H), 5.31-5.22 (m, 8 H); °C NMR (CDCl;) & 148.3, 139.3, 138.5,
128.4, 117.6, 117.2; IR (neat, cm'l) 1578, 1510, 1313, 1107; HRMS calcd. For C4H4: 182.1096.
found: 182.1095.

General experimental of Pd-catalyzed 1,3-butadien-2-yl cross-coupling reactions using vinyl
bromides and triflates

To a suspension of indium (114.8 mg, 2 mo 1 %) and lithium iodide (66.9 mg, 0.5 mmol) in DMF (1
mL) was added allenyl bromide (199.5 mg, 1.5 mmol) at room temperature under a nitrogen
atmosphere. After the solution was stirred at room temperature for 30 min, a suspension of
Pd,dba;CHCl; (10.3 mg, 2 mol %) and phosphine lignads (PPhs or P(p-CF3-CgHa)s, 16 mol %) in
DMF (1 mL) and vinyl bromides and triflates (0.5 mmol) was added and the mixture was stirred at
100 °C for 1 h. The reaction mixture was quenched with NaHCOj; (sat. aq.). The aqueous layer was
extracted with ether (3 x 20 mL), and the combined organics were washed with water and brine,
dried with anhydrous MgSQO,, filtered and concentrated under reduced pressure. The residue was

purified by silica gel column chromatography to give cross-coupling products.

(3-Methylenepenta-1,4-dien-2-yl)benzene (4a)’: 'H NMR (400 MHz, CDCl3) & 7.42-7.39 (m,
2H), 7.32-7.23 (m, 3H), 6.45 (dd, J = 10.3, 15.7 Hz, 1H), 5.52 (d, J = 1.6 Hz 1H), 5.32 (d, J = 1.9
Hz, 1H), 5.18 (s, 1H), 5.05 (dd, J = 10.3, 15.7 Hz, 2H); °C NMR (100 MHz, CDCl;) & 148.7, 148.5,
140.4, 137.7, 128.7, 128.0, 127.2, 118.8, 117.9, 115.3; IR (film) 3088, 3058, 3027, 2974, 1810,
1584, 1494, 902 cm'l; HRMS caled. For Ci,H;: 156.0939. found: 156.0938.

G

CO,Et

2-(1-Methylene-allyl)-cyclohex-1-enecarboxylic acid ethyl ester (4b): 'H NMR (400 MHz,
CDCl3) 6 6.35 (dd, J=10.2, 17.6 Hz, 1H), 5.07 (dd, J=11.1, 16.7 Hz, 2H), 5.04 (d, J =0.7 Hz, 1H),
4.88 (s, 1H), 4.07 (q, J =7.1 Hz, 2H), 2.39-2.35 (m, 2H), 2.23-2.19 (m, 2H), 1.71-1.63 (m, 4H); °C
NMR (100 MHz, CDCls) 8 169.0, 150.7, 145.5, 137.5, 128.1, 115.4, 114.7, 60.4, 32.5, 26.3, 22.7,
22.5, 14.3; IR (film) 3087, 2979, 2936, 2860, 1709, 1368, 1279, 1255, 1230 cm™'; HRMS calcd. For
Ci3H30 2: 206.1307. found: 206.1305.
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Z

CO,Et

2-(2-Methyl-1-vinyl-propenyl)-cyclohex-1-enecarboxylic acid ethyl ester (4c): 'H NMR (400
MHz, CDCls) 8 6.65 (dd, J = 10.7, 17.2 Hz, 1H), 4.93 (d, J = 10.7 Hz, 1H), 4.88 (d, J = 17.2 Hz,
1H), 4.04 (q, J=7.1 Hz, 2H), 2.41-2.38 (m, 2H), 2.22-2.17 (m, 2H), 2.02-1.96 (m, 1H), 1.80 (s, 3H),
1.70-1.58 (m, 3H), 1.65 (s, 3H), 1.15 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCls) & 169.1,
146.3, 136.5, 133.2, 129.6, 128.4, 112.8, 60.1, 31.4, 26.4, 22.8, 22.7, 22.5, 19.7, 14.5; IR (film)
3086, 2980, 2859, 1704, 1650, 1622, 1597, 1448, 1370, 1277, 1254, 1227, 824 cm™; HRMS calcd.
For C,5sH,,0: 234.1620. found: 234.1622.

X

OMe

8-Methoxy-4-(1-methylene-allyl)-1,2-dihydro-naphthalene (4d): 'H NMR (400 MHz, CDCl5)
6 7.09 (t,J=7.95 Hz, 1H), 6.77 (d, J = 8.98 Hz, 1H), 6.75 (d, J = 8.57 Hz, 1H), 6.52 (dd, J = 10.58,
17.26 Hz, 1H), 5.99 (t, J =4.57 Hz, 1H), 5.31 (s, 1H), 5.18 (s, 1H), 5.06 (d, J = 10.37 Hz, 1H), 5.04
(d, J=17.28 Hz, 1H), 3.85 (s, 3H), 2.84 (t, J = 8.08 Hz, 2H), 2.33 (dt, J = 4.58, 8.43 Hz, 2H); "°C
NMR (100 MHz, CDCls) & 156.3, 148.2, 138.4, 137.8, 135.9, 128.5, 126.6, 124.1, 118.6, 118.5,
117.3, 109.9, 56.0, 23.0, 20.3; IR (film) 3086, 3001, 2935, 2884, 2834, 1572, 1468, 1439, 1259 cm’
1; HRMS calcd. For C5sH;60: 212.1201. found: 212.1203.

N

OMe

8-Methoxy-4-(2-methyl-1-vinyl-propenyl)-1,2-dihydro-naphthalene (4¢): '"H NMR (400 MHz,
CDCls) 6 7.05 (dd, J = 8.2, 6.6 Hz, 1H), 6.88 (dd, J = 10.6, 17.1 Hz, 1H), 6.75 (d, J = 8.2 Hz, 1H),
6.60 (d, J = 6.6 Hz, 1H), 5.75 (t, J = 4.5 Hz, 1H), 4.93 (dd, J = 10.6, 17.1 Hz, 2H), 3.82 (s, 3H),
2.96-2.88 (m, 1H), 2.81-2.73 (m, 1H), 2.37-2.32 (m, 2H), 1.94 (s, 3H), 1.67 (s, 3H); °C NMR (100
MHz, CDCls) 6 156.4, 136.9, 136.3, 134.8, 134.1, 133.9, 128.7, 126.8, 124.2, 117.8, 114.3, 109.8,
55.9,23.3,23.1, 20.4, 20.0; IR (film) 3086, 2926, 2853, 2834, 1573, 1468, 1439, 1259, 1038 cm™;
HRMS calcd. for C;7H,¢0: 240.1514. found: 240.1510.
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General experimental procedure of tandem cross-coupling/[4+2] cycloaddition

To a suspension of indium (114.8 mg, 1.0 mmol) and lithium iodide (66.9 mg, 0.5 mmol) in
DMF (1 mL) was added allenyl bromide (199.5 mg, 1.5 mmol) at room temperature under a
nitrogen atmosphere. After the solution was stirred at room temperature for 30 min, a suspension of
Pd,dba;CHCl; (10.3 mg, 2 mol %) and triphenylphosphine (21.0 mg, 16 mol %) in DMF (1 mL)
and n-butyl-4-iodobenzene (130.1 mg, 0.5 mmol) was added and the mixture was stirred at 100 °C
for 1 h. The reaction mixture was cooled to room temperature and tetracyanoethylene (128.1 mg,
1.0 mmol) in DMF (0.5 mL) was added and stirred at room temperature for 30 min. The reaction
mixture was quenched with NaHCOs (sat. aq.). The aqueous layer was extracted with ether (3 x 20
mL), and the combined organics were washed with water and brine, dried with anhydrous MgSO,,
filtered and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (EtOAc:Hexane=1:5) to give desired product 5a (130.5 mg, 83%).

CN

CN
u CN

4-(4-Butylphenyl)cyclohex-4-ene-1,1,2,2-tetracarbonitrile (5a): "H NMR (400 MHz, CDCl;) &
7.26 (d, J=8.5 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 6.10-6.08 (m, 1H), 3.48 (q, J = 1.9 Hz, 2H), 3.32
(quintet, J = 1.9 Hz, 2H), 2.63 (t, J = 7.6 Hz, 2H), 1.60 (quintet, J = 7.3 Hz, 2H), 1.35 (sextet, J =
7.4 Hz, 2H), 0.93 (t, J = 7.3 Hz, 3H); °C NMR (CDCls) & 144.7, 137.1, 132.5, 129.1, 125.2, 115.5,
110.6, 110.6, 38.2, 37.3, 35.3, 34.5, 33.4, 32.9, 22.3, 13.9; IR (neat, cm™) 3028, 2931, 2249, 1910,
1794, 1618, 1515, 1436, 870, 839, 792; HRMS calcd. For Cy0HgN4: 314.1531. found: 314.1534.

COzMe

Dimethyl 4-(4-butylphenyl)cyclohexa-1,4-diene-1,2-dicarboxylate (5b): '"H NMR (400 MHz,
CDCls) 6 7.32 (d, J = 8.2 Hz, 2H), 7.16 (d, J = 8.1 Hz, 2H), 6.07 (quintet, J = 1.9 Hz, 1H), 3.82 (s,
3H), 3.81 (s, 3H), 3.39 (t, J = 8.2 Hz, 2H), 3.22 (dt, J = 7.9, 3.3 Hz, 2H), 2.60 (t, J = 7.6 Hz, 2H),
1.59 (quintet, J = 7.3 Hz, 2H), 1.36 (sextet, J = 7.4 Hz, 2H), 0.93 (t, J = 7.3 Hz, 3H); °C NMR
(CDCl3) 6 168.4, 168.3, 142.4, 137.1, 132.8, 132.2, 132.1, 128.5, 124.8, 118.3, 52.3, 52.2, 35.3,
33.6,29.7,29.1, 22.4, 13.9; IR (neat, cm™") 3024, 2997, 2953, 2858, 2096, 1914, 1729, 1606, 1434,
1291, 1129, 1075, 773; HRMS calcd. For Cy0H»404: 328.1675. found: 328.1670.

0]

-Me
N

n-Bu
AN

- S11 -



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

5-(4-Butylphenyl)-2-methyl-3a,4,7,7a-tetrahydro-1H-isoindole-1,3(2H)-dione (5c¢): 'H NMR
(400 MHz, CDCls) 6 7.25 (d, J = 8.2 Hz, 2H), 7.13 (d, J = 8.2 Hz, 2H), 6.09 (quintet, J = 3.3 Hz,
1H), 3.25 (ddd, J =9.3, 7.0, 2.8 Hz, 1H), 3.14 (dd, J = 14.9, 2.7 Hz, 1H), 2.80 (ddd, J = 15.5, 7.0,
2.5 Hz, 1H), 2.58 (t, J = 7.6 Hz, 2H), 2.53 (ddt, J = 15.4, 6.9, 2.4 Hz, 1H), 2.40-2.32 (m, 1H), 1.58
(septet, J = 7.7 Hz, 2H), 1.35 (sextet, J = 7.5 Hz, 2H), 0.92 (t, J = 7.2 Hz, 3H); *C NMR (CDCl;) &
180.6, 180.3, 142.7, 139.9, 138.0, 128.9, 125.7, 122.6, 40.5, 39.8, 35.7, 34.0, 27.5, 25.4, 25.3, 22.8,
14.4; IR (neat, cm'l) 3027, 2929, 1913, 1697, 1435, 1284, 1125; HRMS calcd. For C;9H3NO;:
297.1729. found: 297.1732.

CO,Me

(@]
(e

Dimethyl 4-(4-acetylphenyl)cyclohex-4-ene-1,2-dicarboxylate (5d): 'H NMR (400 MHz,
CDCls) 6 7.92 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.5 Hz, 2H), 6.23-6.21 (m, 1H), 3.75 (s, 3H), 3.74 (s,
3H), 3.05 (dd, J = 10.6, 5.3 Hz, 1H), 2.96 (dd, J = 10.4, 5.6 Hz, 1H), 2.86-2.81 (m, 1H), 2.72-2.61
(m, 2H), 2.60 (s, 3H), 2.48-2.39 (m, 1H); °C NMR (CDCl3) § 197.6, 174.9, 174.8, 145.2, 135.8,
134.3,128.6, 125.1, 124.4, 52.1, 52.1, 41.7, 40.8, 29.7, 28.6, 26.6; IR (neat, cm™") 2952, 1731, 1681,
1602, 1436, 1268, 1239, 1196, 1175, 1013, 801; HRMS calcd. For C;sH00s: 316.1311. found:
316.1309.
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F2 - Processing parameters
SI 16304

SF T 400.1300230 MMz
o -]
L] o
1] 0.30 Hz
(] 0
" 1.00

10 NMA plot paraseters
X 30.00 ca

J oY 20.00 ca
JL | F1P 8.100 ppe
) F1 3241.08 W2
: Fop ~0.100 ppe
F2 -40.01 2
gl 2| 8 &= 2 PPNCH 0.27333 pow/cm
! 5 S o NIOH 109.365008 Hz/ca

~-
o
-
* 4
w
~
-
©
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YHS-378
. g 8 E¥ § 83834 ggo g
8 g 0§ I8 & §nRIT RER 8
MeO /
3d
r T T — 1T - r 1 v v 1 T T T T ° T
ppm 180 160 140 120 100 80 60 40 20 0

Current Data Parameters
NAME

aug-08

EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080807
Time 13.58
INSTRUM spect
PAOBHD 5 sm Dual 13C/
PLLPROG 200930
] 65536
SOLVENT coc13
NS 2048
0s 2
SWH 31847.133 H2
FIORES 0.485949 Hz
AQ 1.02089652 sec
R6 184
o 15.700 usec
[ 3 6.00 usec
TE 297.2 K
01 2.00000000 sec
o11 0.03000000 sec 1
DELTA 1.89999998 sec
NCREST 0.00000000 sec S
MOWRK 0.01500000 sec (@\]

CHANNEL f1 m
NCH 13 1
Py 10.50 usec
PL1 -1.00 08
SFO1 100.6254358 MHz

CHANNEL f2
CPOPRG2 waltzi6
nc2 1H
PCPOR 105.00 usec
AR -2.00 0B
PL12 18.00 ¢8
P13 - 20.00 @8
SFo2 400.1324708 MH2
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
L] EM
0
L8 1.00 Hz
0
PC 1.40
10 NMR plot parameters
cx 30.00 cm
cy 12.00 cm
FiP 205.000 ppm
Fi 20625.61 Hz
Fop -5.000 ppm
F2 -503.06 Hz
PPMCM 7.00000 ppm/cm
HICM 704.28906 Hz/cm
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YH5-369
TeeBTEALLIEYRRNEY 85 59% & ¥
¥ 2SRRI NEBREES S8 mae o £ B
Kﬁ]ﬁﬁ?ﬁ@ﬁ?ﬁ?ﬁﬁﬁﬁﬁﬁiﬂ l?ﬂ ga9 i I
M‘. W% \ / \V -.
furrent Data Parameters
NAME jul-08
EXPND w07
/ PROCNO 1
F2 - Acguisiticn Perameters
Date_ 20080722
Timg 15.30
INSTHUM spect
MeO PROSHD & #m Oual 130/
PULFROG 7930
3e o 32768
SOLVENT oc13
NS 3z
. 0s b
SHH B223.68% Hz
FIDRES 0.250967 Hz
AG 1.5923444 sec
G 64
] R0 A00 uzec
DE 6.00 usec
TE ar.2 K
Dt 1.000C0000 sec
MCREST 0. 00000000 sec
MCHEK 0.01500000 sec
cmmammma CHAMNEL 11 sassssas
NuCy 1
P1 11.00 usec
PL1 -2.00 o3
5F01 400. 1324710 Mz
F2 - Processing paransiers
st 16344
S 4001300168 Wiz
WOH EM
558 o
LB 0.30 Mz
] 0
Pe 1.00
1D KHA plot parancters
Cx 30.30 cm
CY 20.00 ce
|I L Fip 10.500 ppm
Fi 4201.37 Hz
| I i | Faa -0.500 ppm
/ ;\ F2 -200.06 Hz
3 9| ([z(=|= {;’3 [3 Is 9 (] PPUCH 0.36657 pan/cn
3 =l Islzlzl= = = - | |o HITH 14671434 Hz/cm
B = e o e =] =] 8 & A
T e BRI o0 2 e o o o o T e o e o IR e T St B e b o A T A e e
opm 10 9 8 7 ] 5 ] 3 1 0
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YHS-369
Current Data Parameters
- ~ oo - @ e ™o 3 a o HaE ul-C8
g : REEEE § SHE RE8 & g8 X0 it
a a y8a58 § e RRR 8 58 PAICND |
W | i F2 - &couisition Parareters
| Dete_ 20080722
Time 16.31
INSTRUM SpECt
PACBHD 5 mm Oual 13C/
PULPROG 290930
o E5536
SOLVENT coel3
/ KS 1167
05 2
SHH 31847133 Hz
FIDRES 0.485949 Hr
L] 1 0289632 sec
RS 228.1
Meo oW 15.700 usec
3e DE 6.00 usec
TE 297.2 K
o1 2.00000000 sec
ar 0.03000000 scc
DELTA 1.B9999958 sec
MCREST 0 00000000 soc
HCHRH 0.04500000 seac 1
szsaszzs CHANNEL f| sssswess N
HUCY 13C c\]
] 10.50 usec N
PLL -1.00 o@ 1
SFO) 100 6254358 MKz
=zazz=z= [HANNEL f2 sessssss
CADPAGE wiltz16
NCE 1M
PUFDR 105.00 usec
a2 -2.00 ng
Pa12 18.00 dE
PLi3 20.00 aE
sF02 400.1324708 MHZ
F2 - Processing parameters
51 32768
SF 100 B127290 MHz
WOk EM
ss8 0
LB 1.00 Hz
GB o
eC t 40
10 WMA plot parameters
[ ] 30.00 cm
| cY 10.00 cm
FiF 205.000 pom
F1 20625.61 Az
e e s P T B e P A e T g T T LI £ap =5.000 ape
180 160 140 120 100 Al 50 a0 20 0 F2 ~503.06 He
. PPHCH 7.00000 opm/cm
HICM 70428306 Hi/cm
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SMD-1357
3Y83895IRERIZNGE aals 5 ] 8
MeO
/
3f

% g (8| |8 2 =
H g[8 I8 g 8

T T T T M | T T T T
(L] 7 6 5 .4 2 [}

Current Data Parameters
NAME

oct-07
EXPNO 84
, PROCNO 1
F2 - Acquisition Parameters
Oate_ 20071108
Time 14.40
INSTRUM spect
PROBHO 5 mm Ousl 13C/
PULPROS 2030
3 32768
SOLVENT [ HE]
. 2
bs [
St 8223.685 Wz
FIORES 0.250967 Wz
N 1.9823444 sec
6 203.2
[ ] 60.800 usec
[ 3 6.00 usec
TE 296.2 x
ot 1.00000000 sec
MCREST 0.00000000 sec
MCMRAK 0.01500000 sec
essasean CHANNEL f{ samssesa
nCi iH
Pt 11.00 usec
Pt ~2.00 o8
SFO4 400.1324710 MHz
F2 - Processing parsmeters
SI 16384
SF 400.1300128 MH2
OW ]
58 0
8 0.30 Hz
&8 0
PC 1.00
10 NMR plot parameters
X 30.00 ca
cy 40.00 cm
F1P £.100 ppa
F1 3241.05 Mz
FoP -0.100 ppa
F2 -40.01 H2
PPICH 0.27333 ppw/cm
HZCH 109.35887 Hz/ca
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SMD-1357
. € & ® 2§ §83 A§ZE & g
g 2 5 8 8% Ben KRRS 8 i
MeO
3f
)
'ppn léﬂ 1;0 120 ) 150 ) 1tl)0 ) B'O " ' ) 6'0 ) y ) 4I0 ' 20 0

Current Data Parameters
NAME

oct-07
EXPNO a5
PROCNO 1
F2 - Acquisition. Parameters
Date_ 20071108
Time 16.22
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29p930
™ 65536
SOLVENT €oc13
NS 2048
0s -2
S 34847.133 Hz
FIDRES 0.485349 H2
AQ 1.0289652 sec
RE6 80.6
1] 15.700 usec
DE 6.00 usec
TE 296.2 K
01 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

= CHANNEL f1 mmaxsmmx

- 824 -

13C

10.50 usec
PLE -1.00 ¢8
SFO1 100.6254358 MHz
sessexss CHANNEL f2 sassazus
CPOPRG2 waltzi
NuC2 1H
PCPO2 105.00 usec
P2 -2.00 a8
L2 18.00 dB
PL13 20.00 98
SF02 400.1324708 M1z
F2 - Processing parameters
SI 32768
SF 100.6127707 MH2
WOW EM
ssB 0
L8 1.00 Hz
68 0
PC 1.40
1D NMA plot parameters
% 30.00 cm
cy 15.00 cm
Fip 205.000 ppe
F1 20625.62 H2
F2p -5.000 ppa
F2 ~603.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/ca



Hz
2876.70
2874.89
2870.35
2668.47
2867.00
2844.16
-2842. 41
2836.17
2634.87
2624.71
2623.83

L
3
<
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Integra)
200.00
203.74

68.48

SMD-1337
g8 RBIFAUN g2RIRRRARNRRRERABERIE
~ N TNND N OMNOVNADWOND DM~ [} o~ ON
:‘é § @}% g\‘fj‘ W}”
Current Data Parameters
NAME oct-07
EXPNO S0
n-Bu PROCNO 1
/ F2 - Acquisition Parameters
Oate_ 20071029
3g Time 14.33
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
™ . 32768
SOLVENT coc13
NS 32
0s [
SWH 8223.685 Hz
FIORES 0.250967 Hz
AQ 1.9923444 sec
RG 161.3
L] 60.800 usec
DE 6.00 usec
TE 296.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
mwzzzaxz CHANNEL f{ s==z==z==
NUCH L]
P1 11.00 usec
PL -2.00 dB
SFO4 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300379 MHz
WOW EM
SS8 0
L8 0.30 Hz
GB 0
PC 1.00
10 NMA plot parameters
cx 30.00 cm
J N cY 20.00 cm
L \ _F1P 8.100 ppm
. Fi 3241.05 Hz
F2p ~0.100 ppm
F2 ~40.01 H2
>8I 2 8 |18 o PPMCH 0.27333 ppn/cm
=il N = S o HZCM 109.36888 Hz/cm
Rl Bt I3V o o o H

LI A S e | AN S e e e e e LB m e e e e e e

T
4 3 2 1 0
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pom
142.647
———138.647

TT—-137.335
128.563

128.476
~117.405

———148.483
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SMD-1337

Current Data Parameters
NAME oct-07

- NS N -
® RS R3 § 3 EXPNO 51
E: REE 83 8 = PROCND !
V W \ / | ' F2 - Acquisition Parameters
Oate_ -20071029
E Time 15.20
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
T 65536
n-Bu SOLVENT coc3
: NS 824
/ 0s 2
SWH 31847.133 Hz
Sg FIDRES 0.485949 Hz
. . AQ 1.0289652 sec
RG 3649.1
o ’ 15.700 usec
0E 6.00 usec
TE 296.2 K
01 2.00000000 sec
13} 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=snumasx CHANNEL f{ wsmaxs=s
NUCH 13C
P1 10.50 usec
LY -1.00 d8
SFO1 100.6254358 MHz
ssasmunz CHANNEL 2 =sssasas
CPOPRG2 waltzi6
NCc2 iH
PCPD2 105.00 -usec
P2 -2.00 08
PLI2 18.00 d8
PLL3 . 20.00 @8
SFO2 400.1324708 MH2
F2 - Processing parameters
St 32768
SF 100.6127290 MHz
NOW EM
SS8 0
e 1.00 Hz
- 68 0
T PC 1.40
10 NMR plot parameters
cx 30.00 cm
' WM o oo
e Fip 205,000 ppn
F1 20625.61 H2
v T v — ———— T T - T — Fap ~5.000 ppm
100 80 50 40 20 0 F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28906 Hz/cm

- S26 -



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

SMD-1356
R28R8BIILININEIIRG 28588 ILL 2y g
YO IRERE RO CRESE0aRY zaIes Sees YR e
B iREREEERREREEREES SE8S8 5588 885

T——1885.47

<

———1902.82

S
A
%

COoEt

3h

8
g

Integral

97.49
103.78
102.13
134.04
100.00
106.23
212.94

207.04
316.86

4
4

T LN S e T T T T — T Ty AL B B B e e o e T -

ppm 7 6 ] . 4 3 2 1

Current Oata Parameters

NANE oct-07
EXPNO 59
PROCNO 1

F2 - Acquisition Parameters
Date_ 2007103t

Time 13.27
INSTRUN spect
PROBHD 5 mm Dual 13C/
PULPROS 2930

T0 32768
SOLVENT coc13

NS 2

] 0

S 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
L] 228.1

oW 60.800 usec
0E 6.00 usec
TE 296.2 k
01 1.00000000 sec
MCREST 0.00000000 sec
MOWRK 0.01500000 sec
manesxns CHANNEL f{ ssssx=es
NUCt 1H

P1 11.00 usec
PL1 -2.00 g8
SFO1 400.1324710 MH2
F2 - Processing parameters
SI 16384

SF 400.1300094 MHz
WO M

§58 [

L8 0.30 Hz
68 0

PC 1.00

-10 NMR plot parameters

CX 30.00 cm
cy 20.00 cm
FiP 8.100 ppa
F1 3241.05 Hz
F2pP ~0.100 ppm
F2 -40.01 Hz
PPMCM 0.27333 ppm/cm
HZCM 109.36887 Hz/ca
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. g § ER55R3% 3§
8 g § $AFsasy o
COEt

3h

T——116.534
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77.752
77.636
77.434
77.116
61.383
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14.420

Current Data Parameters

NAME oct-07

EXPNO 60

PROCNO 1

F2 - Acquisition Parameters

Date_ 20071031

Time 13.50

INSTRUM spect

PROBHD 5 mm Oual 13C/

PULPROG 29pg30

T0 65536

SOLVENT coc13

NS 584

0s 2

SWH 31847.133 Hz

FIDRES 0.485949 Hz

AQ .1.0289652 sec

RG 406.4

oW 15.700 usec

DE 6.00 usec

TE 296.2 K

D1 2.00000000 sec

da11 0.03000000 sec 1

DELTA 1.89999998 sec

MCREST 0.00000000 sec S

MCWK 0.01500000 sec (9]
N

==mm=xxx CHANNEL f{ =asss=zz

NCs 130 !

P1 10.50 usec

PLL - -1.00 dB

SFO1 100.6254358 MHz

CHANNEL f2

CPOPRG2 waltz16

Nuc2 iH

PCPD2 105.00 usec

PL2 -2.00 d8

PL12 18.00 d8

PLL3 20.00 dB

SFO2 400.1324708 MHz

F2 - Processing parameters

SI 32768

SF 100.6127290 MHz

WOW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

10 NMA plot parameters

cx 30.00 cm

cY 23.00 cm

FiP 205.000 ppm

F1 20625.61 Hz

F2p =5.000 ppm

F2 -503.06 Hz

PPMCM 7.00000 ppm/cm

704.28906 Hz/cm
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SMD-1343
GHERRENBICRRINIBARIE FIRLAZR BRER b 8
EtO,C %
3i
JL Jht Jla
O g Qi 2 8
il e g gl g g
L e e S e e e e e T T T AL e e ‘. v —r T
ppm 6 5 2 [1]

Current Data Parameters

NAME oct-07
EXPNO 97
PROCNO 1

F2 - Acquisition Parameters
Date _ 20071112
Tinme 10.46
INSTRUM spect
PROBHD S mm Dual 13C/
PULPROG 2930

i 32768
SOLVENT coci3

NS 32

0s 0

S 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
L] 181

] 60.800 usec
DE 6.00 usec
TE 296.2 k'
01 1.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
z=zansxnn CHANNEL f{ s=x=z=sxms
NUCH 1H

P1 11.00 usec
PLY -2.00 0B
SFO1 400.1324710 MMz
F2 - Processing parameters
SI 16384

SF 400.1300098 MHz
WON EM

§58 0

L8 0.30 Hz

0

PC 1.00

10 NMR plot parameters

cx 30.00 cw
cy 16.00 cm
FiP 8.500 ppm
F1 3401.10 Hz
FeP -0.100 ppm
F2 ~40.01 Hz
PPHCM 0.28667 ppm/cm
HICN 114.70393 Hz/cm
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SMD-1343
Current Data Parameters
< ~ mMOwonwom oo ©oN@o @ o NAME oct-07
. § ¢ BERRRER 38 AREE 8 G B0t %
& 2 5 8583288 °o RRRR 3 p PROCNO !
‘ \ | \\ L/ v F2 - Acquisition Parameters
. Date_ 20071112
Time 11.40
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
O 65536
SOLVENT coc13
NS 1018
0s -2
SNH 31847.133 Hz
/ FIDRES 0.485549 Hz
AQ 1.0289652 sec
EtO,C RG 203.2
3| oW 15.700 usec
13 6.00 usec
TE 296.2 K
01 2.00000000 sec
a1 0.03000000 sec 1
DELTA 1.89939998 sec
MCREST 0.00000000 sec o
MENRK 0.01500000 sec cn
N
CHANNEL f{
NUCH 13 !
Pt 10.50 usec
PLY -1.00 9B
SFO1 100.6254358 MHz
CHANNEL f2
CPOPRG2 waltz16
NUC2 iH
PCPO2 105.00 usec
PL2 -2.00 08
PL12 18.00 08
PL13 20.00 dB
SFO2 400.1324708 MHz
F2 - Processing parameters
S1 32768
SF 100.6127699 MHz
WOW EM
§s8 0
L8 1.00 Hz
[} 0
PC 1.40
10 N¥R plot parameters
cx 30.00 cm
cy 23.00 cm
FiP 205.000 ppm
Fi 20625.62 Hz
— — —T —r T — —— ——— T FeP -5.000 ppm
ppm 180 160 140 120 100 80 60 0 20 0 F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/cm



Hz
3217
3216
3214
3209
3207
2961
2661 .87
2650 .94
-2644 .43
2633.51

<
<

| N
-
{
—
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SMD-1336-1
138398 2858 288
¢zze88 S88a3 N
SSEREE  BRRY CEEE

N2 LY

27.72

Intepre}
193.90
200.00

97.47

=3
°
1]
o

EtO,C
Y
3]
U J |
I b s i
S 3 B
AT A T AR ] H

Current Data Parameters
NAME

oct-07
EXPNO 47
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071029 -
Time 1315
INSTRUM spect
PROBHD 5 sm Dua) 13C/
PULPROS 2930
\] 32768
SOLVENT €13
NS »
s 0
S 8223.685 Mz
FIDRES 0.250967 W2
A 1.9923444 sec
] 406.4
oW 60.800 usec
0E 6.00 usec
TE . M2k
01 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 wec
assnsnas CHANNEL f{ sweusese
NICH . iH
Pt 11.00 usec
ALy -2.00 g8
SFO1 400.1324710 MMz

F2 - Processing parameters
st 16384

SF 400. 1300097 NHz
wou En

$s8 0

8 0.30 H2
68 0

PC 1.00

10 NMA plot parameters

cx 30.00 c»
cy 15.00 cn
F1p . 8.500 ppe
F1 3401.10 W2
Fp . -0.100 ppa
F2 -40.01 Mz
PPNCN 0.20667 ppa/cm
HICH 114.70393 Hz/ce
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SMD-1336-1

Current Data Parameters

<« ® m - V@ © o wme o @® @ NAME oct-07
e & 88 8 B38 K&K R3Y¥S 8 < EXPNO L]
8 s3I 8 88y = RRER 3 x * PAoov0 i
| \l/ V “ l F2 - Acquisition Parameters
Date_ 20071029
Time 13.24
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30
™ 65536
SOLVENT coc13
NS 1176
0s 2
SWH 31847.133 Hz
EtO,C FIORES 0485948 Hz
. AQ 1.0289652 sec
/ RG 3649.1
oW 15.700 usec
3- DE 6.00 usec
) TE 29%.2 K
D1 2.00000000 sec
dit 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
w=azwee= CHANNEL f{ s=======
NUC1 13C
Pl 10.50 usec
ALt -1.00 a8
SFO1 100.6254358 MHz
=====c=a CHANNEL f2 ==az====
CPDPRG2 waltz16
NuC2 1H
PCPD2 105.00 usec
PL2 -2.00 d8
PL12 18.00 dB
PL13 20.00 0B
SFO2 400.1324708 MHz
f2 - Processing parameters
SI 32768
SF 100.6127290 MHz
WOW EM
SSB 0
L8 1.00 Hz
GB . 0
PC 1.40
10 NMR plot parameters
cx 30.00 cm
cyY 45.00 cm
F1P 205.000 ppm
F1 20625.61 Hz
T ¥ T T — T T . —— . T . —r—— T — T . . T Fap -5.000 ppm
160 140 120 100 80 60 40 20 0 F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28906 Hz/cm
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<000

[

SMD-1439-2
DERERF ATSTRE2ISKH 8 E0R&%S 2 mB3%
¢ @922 S3gg 53 25 aEedny 255
EtO,C
) 3k
N Lm JL JJL
| ,l'l] ) M)
i = gl @ 8 b & [8|l*
I gl C H o lalle
e = RN e
opm 5 4

=

Cyrrent Data Farameters

Hz
H2
SEC

usec
uszer
H
sec
sec

NAHE may-08
ExPHD BY
AROCND 1
F2 - Acquisition Parameters
Date_ 200E0630
Tiee 18.24
TNSTAU spect
PACBHD 5 mm Qual 130/
PULPROG 1930
T 32768
SOLVENT coci3
NS 32
05 0
Sk B223.685
FIDRES 0. 230957
Al 1.9993444
RG 228.1
oW R ADO
DE 6.00
TE 299.2
o1 1.00000000
MCFEST 0.00000030
MCWRE 0.01520000

SEC

mmmmz=== CHANMNEL {1 ssssssu=

NUCY 1
P1 11.00
PL1 -2.00
SFO1 4001324710

usec
us
Nz

F2 - Pracessing paraneters

51 16364
SF 400 1300091
L EM
558 0
LB 0.31
Gl 1
BC 100

iD WMR plot pa-ameters

Ccx 30.00
cY 15.00
FiP 6.500
F1 34m1 10
Fae -0.100
F2 -¢0.01
PPMCN 0.28867
HICH 114.70393

MHZ

Hz

pprfca
Hz/tm
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5MD-1439-2

- ] O = O @ g1 ma = e = =
. g % SeavEse 3 RREE > 5§ & g
2 w "] e B -0 - -] 3] P P PO (=} m oo o =
- = gQooanss 2 ettty - Ll :
EtO,C
1
o Py ' | — _— ....IL...,_., " P J"-
" - L v alde Aty Ny p——
—— 7 T T r—TT E T o t s [ T T T
por 180 160 140 120 160 an B0 a0 20 a

Current Data Paraeeters

NAME way-08
EXFND 25
PROCHD 1

F2 - Acquisition Parareters

Date_ 20080630
Tiree 21.06
INSTRUM Spect
PACBHD 5 o Dual 130/
PULPROG 7gpg30

10 B5536
SOLVENT Coc13

N5 3072

o5 2
SHH 31847.133 Hz
FIORES 0. 485949 Hz
&0 1.0289652 sec
I 456.1

0w 15.700 usec
DE 6.00 usec
TE 299.2
a1 2 00000000 sec
dil 0.03000000 sec
DELTA 1.890990G8 sec
MCREST 0.00000000 =ec
MOWRS 0 01500000 sec

=az= CHANMEL f) =ssmarss

NUC1 13C

P 10.50 usec
L1 -1.00 28
SFO1 100, 5254358 HHL
-------- CHANNEL 2 mwmmmmms
CPOPAGZ walt2ib
NLC2 1H
PCPO2 103.00 usec
BL2 -2.00 uB
PLIZ

PLI3

sFoe 4001324708 MH2

FZ - Processing paraveters

51 32768

5F 100.6127687 M4z
wWlW EM
558 0

.8 1.00 Hz
GE ]

e 1.40

10 NMF plol parameters

cx 30.00 cn

cy 30.00 cn
Fip 205.000 gom
F1 20625.62 Hz

Fap -5.000 ppm
F2 -503.06 H2
FRMCM 700000 ppmicn
HICM 704 28837 Hz/om
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SMD-1452
IR RBEICI e N YRS R SERSERTSIRRERANERTES gugoRaR 8
PR P TR E R EE R RS R RSP S-S e P ] pracuas L4
ER g R i} i I i, e P R T e, i M Mk AL A8 :ﬁ:ﬁmm
B RREEe SRS IR R EERERRSS8RESRARRRRRER s ER5
{ I | ) ] | J [ ] ] 1 J o} 1
V Ny N = N\
Current Data Parameters
NANE 3ug-08
EXPND 1
PROCHD ]
Ph F2 - Atquisition Paramdters
Date_ 20080801
/ Time 853
INSTRUN spect
EO,C PROBHD 5 mn Dual 130/
PULFROG 1930
/ ™ 32768
SOLVENT £oc13
NS 3z
3| o5 o
SHH B223.685 H2
FICRES 0 250957 Hz
A0 1.9923444 sec
RG 203.2
] 60 800 usec
DE 6.00 usec
TE 296.2 K
o 1.00000000 ssc
HCREST 0.00000000 sac
HCRAK 0.01500000 sec
sr=zzzas CMANNEL ] sszssezs
L1 1H
] 11.00 usec
PL1 -2.00 o8
SFO1 400.1324710 NHZ
F2 - Processing paransters
51 16384
5F 4001300115 WMz
WOH EN
538 0
L8 0.30 M2
[ ] 0
'} PC 1.00
10 WA plot paraveters
Cx 30.00 cm
I oY 16.00 cn
L F1p B.500 ppm
£l 344 .10 K2
| | | Fep -0.100 ppo
/\ ,rJ '1/ / F2 : -40.01 Kz
2 EE R4 313G g |$ o o g = PMCH 0.28667 pon/cn
E I'-'T ,3 -E ﬁ E [~ !3 - m r% ]§ HICH 114,70393 Hz/tm
! A AL T T 7T —reTr T ta Ty - T - ey -
oon 8 ? & 5 i 3 3 1 0

- S35 -
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m
na

77 341
77.225

P
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— B51.030
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Y

14376

Ph
Et0,C {
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3l
e
180 "o ik S e 100 " 60 ) an

Current Data Parameters

NAME aug-08
EXPRO )
PROCND 1
F2 - Acguisition Parameters
Date_ 20080801
Time 9,55
INSTRUM spect
PROGHD 5 mm Dual 13C/
PULPROG 150930
To 65536
SOLVENT cocia
[l 2048
os 2
Shir 31847433 Hz
FIDRES 0.485943 Hz
Al 1.0285652 ser
RG 101 &
Ow 15.700 usec
e E.00 wsec
TE 2872 K
D1 2.00000000 sec
dil 0.03000000 se:
DELTA 1.89999998 sec
HCAEST 0.00020000 sec
HCHRE 0.01500000 sec 1
- == CHANNEL \o
nct o
23] 10 50 usec N
PLY -1.00 o8 1
SFO4 100, 6254358 M1z
sessssss CHANNEL (2 s=s===zs
CPOFRGZ waltzig
c2 1H
PCRD2 108.00 ws=c
PL2 2.00 o8
PLiZ2 i8.00 a8
PL13 20.00 d8
SFo2 4001324708 MHz

F2 - Processing parameters

51 32765

- o 100 6227705 Mz
WO EM
558 1]

LB 1.00 H2
o8 .

PC t

10 KMR plot parameters

Cx 30.00 cm

cY 34.00 cm
FiP 205.000 ppm
F1 20625 Bz H2
Far -5.000 ppr
F2 -503 068 Hz
PPMCM 7.00000 por/cn

HICH 70426937 H2/Cm
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Current Data Parameters

NAME
EXPNO
PROCNO

sep-08
95
1

F2 - Acquisition Parameters

Date_
Time
INSTAUM
PROBHD
PULPROG
T0
SOLVENT
NS

0s

SWH
FIDRES
AQ

AG

oW

OE

TE

[8}]
MCREST
MCWRK

NUC1
P1
PLA
SFO1

20081022
9.53
spect

§ mm Dual 13C/

2930

32768
coc13

32

0

8223.685
0.250967
1.9923444
287.4
60.800
6.00

296.2
1.00000000
0.00000000
0.01500000

1H
11.00
-2.00

-S37 -

CHANNEL f{ s==s====

usec
a8

400.1324710 MHz

F2 - Processing parameters

SI
SF
WOW
SSB
LB
GB
PC

16384

10 NMR plot parameters

CX

cy
F1P
F1
Fap
F2
PPMCM
HZCM

30.00
30.00
8.500
3401.10
-0.100
-40.01
0.28667
114.70393

400. 1300090 MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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SMD-1488-2

77.334
- 77.220

77.016
76.698

60.848

_— 33.139

— 30.133

\

28.448
28.314
26.772

<

14.381
14.284

—Z

4

20

Current Data Parameters

NAME sep-08
EXPNO 96
PROCNO 1

F2 - Acguisition Parameters

Date_ 20081022

Time 10.11
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 200930

™ 65536
SOLVENT €oc13

NS 4542

Ds 2

SWH 31847.133 Hz
FIDRES 0.485348 Hz
AQ 1.0289652 sec
RG 256

Ow 15.700 usec
83 6.00 usec
TE 296.2 K

D1 2.00000000 sec
dg11 0.03000000 sec
DELTA 1.89999938 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1

NUCt 13C

P1 10.50 usec
PL1 -1.00 g8
SFO1 100.6254358 MHz

CHANNEL f2

CPDPRG2 waltz16
NuC2 1H
PCPD2 105.00 usec
pL2 -2.00 a8
PL12 18.00 dB
PL13 20.00 dB
SFo2 400.1324708 MHz

F2 - Processing parameters

SI 32768
SF 100.6127700
WDW EM
5SB 0
L8 1.00
GB )
PC 1.40

1D NMR plot parameters

Cx 30.00
cY 67.00
F1P 205.000
F1 20625.62
FepP -5.000
F2 -503.06
PPMCM 7.00000
HZCM 704.28937

MHz

Hz

cm
cm

ppm

Hz

ppm

H2
ppm/cm
Hz/em

- S38 -
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SMD-1373
BRE3ITARIANAERRANIRIES 228328 & 8
ges S8EZR2%3 2g283Y 3 ?
O,N
3n
J
il gfr ” o[
e |ge 5 HEIE
e e S

Current Data Parameters
NAME

dec-07
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Oate_ 20071203
Tiae 11.43
INSTRUM spact
PROBMD 5 sa Dal 13C/
PULPROG 2930
T R768
SOLVENT N> At
NS 32
0s 0
.o 6223.688 Mz
FIORES 0.250967 Hz
AQ 1.9923444 sec
R6 203.2
o 60.800 usec
0E 6.00 usec
;3 %6.2 k-
o 1.00000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec

ssessens CHANMEL i s=xssmsn
mc1 1H

Pt 11.00 usec
s ~2.00 @8
SF01 400.1324710 WHz
F2 - Processing parameters
st 16384

SF 4001300086 MH2
L) En

S5 0

8 . 030 M
- .0

PC 1.00

10 NWR plot paraseters

cx 30.00 c»
cy 12.00 cm
Fip 8.500 ppm
F1 3401.10 W2
FP ~0.100 ppm
F2 ~40.01 Hz
PPMCH . 0.20667 ppa/ce
HZCH 114.70393 Hz/ca

- S39 -
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SMD-1373
Current Data Parameters
-0 M oo momwo © o 2 NAME dec-07
. £8 ¢ 83 8823 RRE= g BN 2
& $¢ 353 8 Nss RRRE 5 oo :
\ ’ I l | \' \/ \ / F2 - Acquisition Parameters
Date_ 20071203
Time 12.10
INSTRUM spect
PROBHD S5 mm Dual 13C/
PULPROG 29pg30
T0 65536
SOLVENT coc13
NS 2048
/ 0s 2
SWH 31847.133 Hz
O2N FIORES 0.485349 Kz
AQ 1.0289652 sec
3 n RG 512
oW 15.700 usec
DE 6.00 usec
TE 296.2 K
Dt 2.00000000 sec
att 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
NUCY 13C
Pt 10.50 usec
L1 -1.00 ¢8
SFO1 100.6254358 MH2
ammussns CHANNEL f2 s=essmsx
CPOPAG2 waltzi6
NuC2 1K
PCPO2 105.00 usec
L2 ~ -2.00 0B
PL12 18.00.d8
PL13 20.00 d8
SF02 400.1324708 MHz
F2 - Processing parameters
SE 32768
SF 100.6127697 MHz
WM EM
S8 4
8 1.00 Hz
] 0
PC 1.40
10 NMA plot parameters
J (24 30.00 cm
" . - e cY 24.00 cm
A v PRSI ARA, . "k FiP 205.000 ppm
F1 20625.62 Hz
LIS AL SR AL AL A S S S N S A L S S S . e R A A A A A S S L S A Fep -5.000 ppa
ppm 180 160 140 120 100 80 60 40 20 0 F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/cm

-S40 -
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SMD-1340
RE2IRINRILYNE  IBKI zR83T30 ] 8
28 336‘83% "] %R’:%ﬁ RRSS33 e
Current Oata Parameters
NAME oct-07
EXPNO 57
. PROCNO 1
F2 - Acquisition Parameters
Date_ 20071031
Time 12.06
. INSTRUM spect
OZN PROBHO 5 am Dval 13C/
PULPROG 2930
/ ™ 32768
SOLVENT €oc13
NS 32
30 0s 0
SWH . 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 29
] 60.800 usec
0€ 6.00 usec
TE 296.2 K
01 1.00000000 sec
MCREST " 0.00000000 sec
NCWAK 0.01500000 sec
CHANNEL f1
NUCH iH
P 11.00 usec
PLL -2.00 d8
SFO1 400.1324710 Mz
F2 - Processing paramseters
SI 16364
SF 400.1300083 MH2
L] ]
ss8 0
(L} 0.30 Hz
68 0
PC 1.00

10 NMR plot parameters

cx 30.00 c»
L : cy 12.00 c»
L——__ .JLJ FiP 8.500 ppm

Fi 3401.10 Hz

FoP -0.100 ppm

F2 ~40.01 Hz
'g € 2 ® BlS| S PPMCH 0.28667 ppa/cm
H g ":\_‘ § § E E HZCM 114.70393 Hz/cm

LJSL L S B S S N S S S S S S B s

pom 8 7 [ 5 e 3

4

0

-

- S41 -
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SMD-1340
Current Data Parameters
o - ™ oN®DO NAME oct-07
. as § 8 8¢ § fR8R EXPNO 58
8 g2 5 g qo¢E RERE PROCNO 1
V l l I \/ “ / F2 - Acquisition Parameters
Cate__ 20071031
Time 13.21
INSTRUM spect
. PROBHD 5 mm Dual 13C/
O2N ’ PULPAOG 299930
T 65536
/ SOLVENT cocl3
NS 1427
[ 2
30 St 31847.433 Hz-
FIORES 0.485949 Hz
A0 1.0289652 sec
RG 228.1
ow 15.700 usec
0E 6.00 usec
TE 296.2 K
D1 2.00000000 sec
daii 0.03000000 sec
DELTA 1.89999998 sec
NCREST 0.00000000 sec
MCWRK 0.01500000 sec
== CHANNEL f1
NCt 13C
Pt 10.50 usec
PLE -1.00 a8
SFO1 100.6254358 MH2
CHANNEL f2
CPOPRG2 waltzi6
Nc2 1H
PCPO2 105.00 usec
2 ~2.00 @8
PLL2 18.00 d8
L3 20.00 dB
SF0R 400.1324708 MH2
F2 - Processing parameters
SI . 32768
SF 100.6127693 MHz
L] EM
58 0
L8 1.00 Hz
0
PC 1.40
1D NR plot parameters
cx 30.00 cm
cy 26.00 cm
FiP 205.000 ppm
Fi 20625.62 H2
T T T T T ——7—r—— 71— 77—+ FoP -5.000 ppm
POR 180 160 140 120 100 80 60, « 20 0 F2 -503.06 H2
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/ca

-S40 -
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SMD-1388

BnNHCO

3p

628.85

0.00

107.25 =
214.42
112.70
220.84

18 (e 8 (&
Rl I8 g |8

T s - T
ppm 7 6

Current Data Parameters

NANE dec-07
EXPNO 127
PROCNG 1

F2 - Acquisition Parameters
Date_ 20071229
Time 15.14
INSTRUM spect
PROBHO 5 mm Dual 13C/
PULPROG 2930

™ 32768
SOLVENT coc13

NS 32

0s 0

S 8223.685 Hz
FIDRES 0.250967 Hz
AD 1.9923444 sec
A6 362

ow 60.800 usec
DE 6.00 usec
TE 296.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
sessssus CHANNEL fi »sasmsss
NUC 1H

P1 11.00 usec
PLY -2.00 0B
SFO1 400.1324710 MHZ

F2 - Processing parameters
SI 16384

SF 400.1300098 MHz
NOM EN

S8 [

L8 0.30 Hz
-] 0

PC 1.00

10 NMA plot parameters

cx 30.00 cm
cY 12.00 cm
214 8.000 ppm
F1 3201.04 Hz
Fop -0.100 ppm
F2 -40.01 Hz
PPMCH 0.27000 ppm/cm
HZCM 108.03510 Hz/cm

-S43 -
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SMD-1388

~ O NN ITTOoOOm mor\g z g
< 8 mEteRIRREER Y RN S8 = 8
g 3 5 9ERAEERNESS RRRE 3 °
I ""“\’““\“““//‘““V
BnNHCO
, . — — —_ e e — . ,
ppm- 180 160 140 120 100 80 60 40 20 0

Current Data Parameters

NAME dec-07
EXPNO 128
PROCNO 1

F2 - Acquisition Parameters

Date_ 20071229
Time 21.25
INSTAUM spect
PROBHD 5 mm Dual 13C/
PULPROG 20pg30
™ 65536
SOLVENT cnc3
NS 7168
0s 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
AG 322.5
oW 15.700 usec
DE 6.00 usec
TE 296.2 K
o1 2.00000000 sec
dait 0.03000000 sec 1
DELTA 1.89999998 sec
MCREST 0.00000000 sec <r
MCWAK 0.01500000 sec <t
CHANNEL f1 2
NUCH 13C !
P1 10.50 usec
PLY -1.00 08
SFO1 100.6254358 MHz
CHANNEL f2
CPDPRG2 waltzig
NuC2 1H
PCPD2 105.00 usec
PL2 -2.00 dB
PL12 18.00 0B
PL13 20.00 dB
SF02 400.1324708 MHz

F2 - Processing parameters

SI 32768
SF 100.6127699 MHz
WOW EM
sse 0
L8 1.00 Hz
GB - 0
PC 1.40

10 NMR plot parameters
CX

30.00 cm
cY 89.00 cm
F1p 205.000 ppm
F1 20625.62 Hz
FapP -5.000 ppm
F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/cm
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SMD-1341-1

3 R3RgRYeS 839938 5
§ ] SAaS e b3 o8N 8
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Current Data Parameters
NAME

oct-07
EXPNG 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071026
T 1=
INSTAUM spect
PROBHD 5 ma Dusl 13/
PULPROG 9%
T0 32768
SOLVENT coc13
NS k-]
oS : (]
S 8223.685 Hz
FIORES 0.250967 H2
A 1.9923444 sec
ARG 3225
o 60.800 usec
[ 3 6.00 usec
TE 7.2
01 1.00000000 sec
MCREST 0.00000000 ‘sec
MONAK -0.01500000 sec
ussusnes CHANNEL f| sssacnzs
‘et 1"
3] 11.00 usec
K] -2.00 08
SFO 400.1324710 MH2

F2 - Processing parsseters
14 " 16384

§F 400.1300097 MHz
L) 2]

5%8 0

L8 0.3 Hz
-} [

PC 1.00

10 MR plot parameters

cx 30.00 cm

cYy 13.00 ca
Fip 11.000 ppm
Ft 4401.43 H2
Fep -0.100 ppm
F2 -40.01 M2
PPMCH 0.37000 ppa/cm
HZCH 148.04810 Hz/ce

- 845 -
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SMD-1341-1

77.745
77.630
77.427
77.109

Current Data Parameters

NAME oct-07

EXPNO 42

PROCNO 1

F2 - Acquisition Parameters
Date_ 20071026

Time 13.36
INSTRUM spect

PROBHD 5 mm Dual 13C/
PULPROG 29pg30

T 65536
SOLVENT coci3

NS 2048

[ 2

SWH 31847.133 Hz
FIORES 0.485949 Hz

AQ 1.0289652 sec
RG 3649.1

oW 15.700 usec
0E 6.00 usec
TE 287.2 K

13 2.00000000 sec
ait 0.03000000 sec
DELTA 1.89995998 sec I
MCREST 0.00000000 sec O
MCNRK 0.01500000 sec ﬂ'
mxmmmmmm CHANNEL f1 szssm=ax m
NUCH 13¢ 1
Pl 10.50 usec
PLL -1.00 a8
SFO1 100.6254358 MHz
m=xzzzxz CHANNEL f2 ==asssus
CPOPRG2 waltz16

NuCc2 H

PCPD2 105.00 usec
P2 -2.00 dB
PL12 18.00 dB
PL13 20.00 0B
SFO2 400.1324708 MHz

F2 - Processing parameters

SI 32768

SF 100.6127280 MHz
WOM EM

SS8 0

L8 1.00 Hz

G8 [

PC 1.40

10 NMR plot parameters

cx 30.00 cm

cy 45.00 cm

FipP 210.000 ppm

F1 21128.67 Hz
F2P -5.000 ppm
F2 -503.06 Hz
PPMCM 7.16667 ppm/cm

HZCM 721.05786 Hz/cm
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SMD-1338
ANBRERNEAILAIGRILE 2888 8y 8
FRIRS R8s a83338 .38.‘1‘%"’9 g
WA |
Current Data Parameters
; NAME oct-07
EXPNO 39
COMe PROCND 1
F2 - Acquisition Parameters
Oate__ 20071026
Time 12.23
INSTAUM spect
/ PROBHD 5 mm Dual 13C/
PULPROG 2930
T0 32768
Sr - SOLVENT coc13
NS 3
0s- 0
S 8223.685 Hz
FIDRES 0.250967 H2
AQ 1.9923444 sec
A6 256
] 60.800 usec
1 3 6.00 usec
TE 297.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
wussunns CHANNEL f]| ==axsa=x
NCH 1K
P 11.00 usec
Ly ~2.00 o8
SFO1 -400.1324710 MMz
F2 ~ Processing parameters
SI 16384
SF 400.1300097 MH2
WOW 2]
Ss8 0
(' 0.30 Hz
68 0
PC 1.00
10 NMR plot parameters
cx 30.00 cm
cY 45.00 cm
WM JL A ) FiP 8.100 ppm
F1 3241.05 Hz
Fop -0.100 ppm
F2 -40.01 Hz
3% 2[R} B 8 3| (2[R |3 by PPMCH 0.27333 ppm/cm
.§: ggggg g g gg é 5 HICM 109.36887 Hz/ce

—rr LI I B S A e T Ty

T
ppm 7 6 5 ) 4 3 2 1 0

i

- 847 -
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SMD-1338

m NS0 NmMm o N~ N [~ Nm YW [
< & ABUYX X8R &R AN a
& g g388 =88y 2% RRRR @
COMe
3r
] T r . S— . . S e — .
opm 200 180 160 140 120 100 80 60 40

Current Data Parameters

NAME oct-07

EXPNO 40

PROCNO 1

F2 - Acquisition Parameters

Date_ 20071026

Time 13.13

INSTRUM spect

PROBHD 5 mm Dual 13C/

PULPROG 29pg30

0 65536

SOLVENT cnc13

NS 953

0s 2

SWH 31847.133 Hz

FIDRES 0.485949 Hz

AQ 1.0289652 sec

RG 3649.1

oW 15.700 usec

0E 6.00 usec

TE 297.2 K

D1 2.00000000 sec

d14 0.03000000 sec 1

DELTA 1.899993998 sec

MCREST 0.00000000 sec o0

MCHRK 0.01500000 sec <t
N

CHANNEL f1

Nt 13C !

P1 10.50 usec

PLL =1.00 0B

SFOt 100.6254356 MHz

CHANNEL f2

CPOPRG2 waltzi6

NUC2 1H

PCPD2 105.00 usec

PL2 ~2.00 d8

PLI2 © 18.00 B

PL13 20.00 a8

SF02 400.1324708 MHz

F2 - Processing parameters

sI 32768

SF 100.6127290 MHz

WOW EM

Ss8 0

L8 1.00 Hz

B8 0

PC 1.40

1D NMR plot parameters

cx 30.00 cm

34 25.00 cm

F1P 220.000 ppm

F1 22134.80 Hz

FeP -5.000 ppm

F2 -503.06 Hz

PPMCM 7.50000 ppm/cm

HZCM 754.59546 Hz/cm
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SMD-1374

0.00

HO
3s
i gl (eld| [2 \ a(ale [
£ g |gfa fe g3 |8
T T T T T T T T T T MR SR L B A I
ppm a 7 5 4 3 2 1 0

Current Data Parameters

NAME dec-07
EXPNO 9
PROCNG 1

F2 - Acquisition Parameters
Date_ 20071204
Time 9.44
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930

(1] 32768
SOLVENT coc13

NS 32

0s 0

S 8223.685 Hz
FIORES 0.250967 Hz
AQ 1.9923444 sec
RG 181

oW 60.800 usec
DE 6.00 usec
TE 296.2 K
D1 1.00000000 sec
NCREST 0.00000000 sec
MCWRK 0.01500000 sec
mavanses CHANNEL fi szssssu=x
MICH 1H

Pt 11.00 usec
PLY ~2.00 a8
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384

SF 400.1300130 MHz
WO EM
ss8 0

Le 0.30 Hz
68 0

PC 1.00

10 NMR plot parameters

[ 4 30.00 cm
cY 20.00 cm
FiP 8.500 ppm
F1 3401.10 Wz
Fap -0.100 ppm
F2 -40.0% Hz
PPMCH 0.28667 ppm/cm
HZCM 114.70393 Hz/cm

- 849 -
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SMD-1374

Current Data Parameters

/‘\
o o N~ o e o NAME dec-07
. % B B3 ﬁ % LR g EXPNO 10
8 g kK 3 & £ RRERS s PROCNO 1
r I l V/ “ F2 - Acquisition Parameters
Date_ 20071204
Time 9.13
INSTRUM spect
PROBHD 5 mm Dual #3C/
PULPROG 2gpg30
™ 65536
/ SOLVENT c0c13
HO : NS 17639
s H
3s . o 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 406.4
OW 15.700 usec
1.3 6.00 usec
TE 296.2 X
D1 2.00000000 sec
o1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=mzsraxz CHANNEL f{ =zszsz==
NUCH 13C
P1 10.50 usec
PLY -1.00 0B
SFO1 100.6254358 MHz
==szmzzs CHANNEL {2 =swmmza=x
CPOPRG2 waltzi6
NUC2 iH
PCPD2 ' 105.00 usec
PL2 -2.00 dB
pL12 18.00 dB
PL13 20.00 d8
SF02 400.1324708 MHz
F2 - Processing parameters
SI 32768
SF 100.6127708 MHz
WOW EM
Ss8 0
L8 1.00 Hz
68 0
PC 1.40
10 MR plot parameters
[»4 30.00 cm
J \vnenn . " cy 34.00 cn
FiP 205.000 ppm
F1 20625.62 Hz
T T T — T T T T — . T T T—— . , T Fop ~5.000 ppm
140 120 100 80 60 40 20 0 F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/cm

- S50 -



Hz

Integral

poa

-2801 .19
2BBE 23
2886.28
2BB1.70
2879 69
2733.22

\
X

200.00

2731 .24

w6 a1 —
49 47

2726 B4
2724 66
2655 19

2648.39
2642 .85

2624.53

———2287 58

£
X

92.77

2092 B0
209018

169 .56

2085 .40

2073.72
2060 .54

258,27
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HO

3t

YH5-410

me

e

Current Data Paraneters

NAME sep-08
EXPHD 23
PROCKO 1

F2 - Acquisition Parameters

Date_ 20080910

Time 10,40
INSTRUM spect
PROBHD 5 mm Dual 130/
PLLPROG 7930

1] 32768
SOLVENT cociz

NS 16

0s ]

SHH B223 685 Hr
FIDAES 0.230867 Hz
A0 1.9323444 sec
RG 128

0K 60 800 usec
OE 6.00 usec
TE 298 .2 K

01 1. 00000000 sec
HCAEST 0.00000000 sec
MCHRK 0. 01500000 sec

amsessse CHANNEL fl ===zsa=s

KUC1 1H

Pl 11.00 uset
PL1 -2.00 a3
SFO1 4001324710 M4z
F2 - Processing parameters
51 16384

5F 4001300134 HH2
WOW EM
558 4

8] 0 30 Hz
Ga [}

PC 1.00

10 NNA plot parameters

TR T T b S Bt (i

Lt s e e e e wee e i S B L TS T ey ]

Ccx 30.00 cn
(4} 12.00 ¢m

. 1 FiP 8100 pom
Fi 3241 .08 H2
Fae -0.100 pom
F2 =40.01 Hz
PEHCH 0.27333 ppe/cn
HICM 10936887 Hz /o

1 o

- S51 -
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pom
155. 417
—147.971
138.752

———129.977
TT—129.037
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YHS-410
Current Data Paraseters
238 Bg® e ]
S5 REZ EXPND 24
o ~RR PROCNO 1
\// W F2 - Acguisition Parameters
Date_ 20080510
Time 11.00
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 1gpg30
10 65536
SOLVENT coc1a
/ NS 817
0s 2
SHH 31847 .133 H2
FIDRES 0.485949 H2
AD 1.0289652 sec
i 3649.1
oW 15.700 usec
DE 6.00 usec
TE 298.2 K
o 2.00000000 sec
o1 0.03000000 sec
DELTA 1.89999998 sec 1
MCREST 0.00000000 sec
NCHR 0.01500000 sec %
szzzzwes CHAMNEL f] =====z=s s}
NUCH 13C
Pl 10.50 usec !
PL1 =1.00 dB
SFO1 100 6254358 HHZ
szsmssse CHANNEL 2 =
CROPRGZ waltz1g
N2 1H
PCPO2 105.00 usec
PL2 =2.00 dB
pL12 18.00 0B
PLI3 20.00 ¢B
SFO2 400.1324708 MHZ
F2 - Processing parameters
11 32768
SF 1006127290 MHz
LI EM
558 [}
LB 1.00 Hz
G8 1]
PC 1.40
10 WMR plot parameters
cx 30.00 ¢m
_.l L L (%} 15.00 cm
" b Fip 205.000 ppm
Fi 20625.61 Hz
. e e e e e remey . e e R S— v Fap -5.000 ppm
120 100 a0 &0 40 20 0 2 503,08 Kz
PPMCM 7.00000 pom/cm

HICH 70428906 Hz/cm



108.37

153.12

100.00
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SMD-1387

712.63

0.00

F
w
n-

o

Current Data Parameters
NAME

dec-07

EXPNO 125
PROCNO 1
F2 - Acguisition Parameters
Date_ 20071229
Time 13.13
INSTRUM ct
PROBHO 5 mm Dusl 13C/
MAPROG 2930
T0 2768
SOLVENT CoCli3
NS 3
0 0
S 8223.685 Hz
FIDRES 0.250967 Hz

. g 1.9823444. sec
L ] 287.4
ow 60.800 usec
0€ 6.00 usec
TE 206.2 K
111 1.00000000 sec
NCREST 0.00000000 sec
HOWRAK 0.01500000 sec
seunzesx CHANNEL f{ ssasmaan
MC . 1
Pt - 11.00 usec
PLY -2.00 08
SFO1 400.1324710 Mz

F2 - Processing parameters
St 16384
400. 1300075 M1z

SF
oM M
SS8 0

T8 0.30 Hz
[ 0
PC 1.00
10 MR plot parameters

X 30.00 co

(44 12.00 cm
Fip 9.000 ppm
2] 3601.17 H2
P =0.100 ppm
F2 -40.01 H2
PPMCH 0.30333 ppa/ce
HZCH 121.37276 H1/cm

-S53 -



ppn
__—149.336
TT~—148.809

145.003
_——137.604

135.740

135.263
-———122.996
_——118.563
TT——117.665

~

z7
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SMD-1387
Current Data Parameters
wonro o NAME dec-07
a88T 8 EXPNO 126
RRRR e PAOCNO 1
“ F2 - Acquisition Parameters
Date_ 20071229
Time 14.17
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 20p930
0 65536
SOLVENT cncl13
NS 2048
0s -2
SWH 31847.133 Hz
FIORES 0.485949 Hz
A0 1.0289652 sec
RG 574.7
[ ] 15.700 usec
0E 6.00 usec
TE 296.2 K
01 2.00000000 sec
gl 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 Sec
MCWAK 0.01500000 sec
CHANNEL f1
NCL 13C
Pi 10.50 usec
ALy ~1.00 g8
SFO1 100.6254358 MHz
CHANNEL f2
waltz16
N2 iH
PCPO2 105.00 usec
L2 -2.00 d8
PL12 18.00 d8
PL13 20.00 08
SF02 400.1324708 MH2
F2 - Processing parameters
SI 32768
SF 100.6127691 MHz
WOW EM
SS8 0
L8 1.00 Hz
68 0
PC 1.40
1D NMR plot parameters
cx 30.00 cm
cy 35.00 cm
) FiP 205.000 ppm
F1 20625.62 Hz
T T T T ¥ T T T T - T - - - — FoP -5.000 ppm
100 80 60 40 ai) 0 F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HICM 704.28937 Hz/cm
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YHS-370
a88 ok T SRR R 33 a3 2 t =
¥ oo CERREEEERAR =g 3g 3 & ?
* 353 SR 23 RE L
VNP Y |
Current [ata Paraneters
HAME Jul-08
EXONO 17
- / PROCKD I
\ / F2 = acquisition Pargneters
Date_ 20CA0725
Fime 10.49
N5 THUN specs
3v PROBHD 5 om Dual 130/
PLLPROG 2030
i 32758
SOLVENT rneis
NS 32
i o5 0
SH B223.685 Mz
FIDRES 0.250857 M2
A 1.9923444 sec
AG B0.6
] 60,820 wsec
DE 6.20 wsec
TE 296.2 K
n 1.00000000 52¢
HCHEST 0.00000000 sac
HCHER O N1500000 sec
asssssus CHANNEL ) sesszass
nicq H
Py 1100 usec
PLY -2.00 08
SFO1 400.1324710 Mz
F2 - Processing paranelecs
51 16384
SF 400 1259955 MHz
WIlW EM
558 i
LB 0.30 Hz
G8 0
PC 1.00
10 KMA plot paransters
Cx 30.30 cm
L Cy 56.00 cm
il L ) Fip 9.000 pon
v : : ] = Fi 301,17 Hz
Fam =0.10
'J ‘\ ' J ) ll.l F2 -4
- Gl 3 ¥ S g . 9727% I
H als o Ll r e Hi HIlM 128 ,37276 Hifcm
= =1 = = ]
L e o o e i e e o L T o LA B e e o B I
7 E 5 4 3 2 1 1]

- S55 -



opn
138,062
136 335
135.801
135. 317
132,428

—151 418
———148 DA%

a

A
™~

—123.473
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YH5-370
Current Data Parareters
Ll N ~ = HNAME jul-08
R RS e EXPHO 1a
il gl oo PROCHD 1
| \/ | F2 - Atguisition Farameters
| Date_ 20082725
Time 11.09
INSTHUR spect
PROBHD 5 =m Dual 13C/
PULPADG 190930
o 63536
— SOLVENT COC13
/ NS Y5
Ds 2
\ / SHH 31847133 1z
N FICRES 0 485949 Hz
Al 1.0283652 sec
RG 143.7
3V oW 15.700 usec
0E 5.00 usec
TE 236.2 K
om 2. 00000000 sec
a1 0.03000000 sec
DELTA 1.B9999998 sec
MCREST 0.00000000 sec
MCHAH 0. 01500000 sec
ssssssss CHANMEL 1] sssss===
Tt 13C
Py 10.50 usec
PLy -1.00 08
SFO1 100.6254358 wHI
=xnwnmmz CHANNEL 123 =szasa=s
CROPRGZ waitris
wicz2 IH
PCFOR 105.00 usec
e -2.00 18
PL12 16.00 18
PL13 20.00 0B
SFo2 4001324708 wH2
F2 - Processing parameters
sl 32768
SF 100.6127290 MHz
WO E™
558 0
LB 1.00 4z
58 o
PC 1.40
10 MR piot paramsters
cx 30.00 cm
” . J i J i P CY 12.00 tm
™ w T FiP 205.000 ppm
F1 £0525.61 Hr
T Ll Tr e em— D TR Fap -5.000 ppn
i20 100 A 60 40 20 ] F2 503.05 kz
PPNCM 7.00000 por/om

HICH 70428908 RE /LR

- S56 -
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SMD-1416
8z S5 TYIREGS d g
5 R85 g °
Current Data Paraaeters
NE aar-08
EXPN0 L]
PROCNO 1
F2 - Acquisition Paraseters
\ / Dete_ 20080403
Time 17.%
INGTRUN ;pect
PORO S e Dual 13T/
3w LPROS 2%
™ 28
SOLVENT 13
N 32
s [)
S 8223.885 H2
FIORES 0. 250087 W2
G 1.9823444 sac
R6 362
o 60.800 usec
OE 6.00 veec
€ 8.2 X
01 1.00000000 sec
NCREST 0.00000000 sac
MCWRK 0.01500000 sec
snsusses CHANNEL {1 ssesswus
mici
[} 13.00 usec
At -2.00 08
- SFo1 4001324710 WMz
F2 ~ Processing parassters
St 16384
E 2 400.1300124 WH2
L] 5]
$88 0
L8 0.30 2
[ ] 0
PCc 1.00
10 MR plot parsseters
cx 30.00 c»
J 4] 20.00 cm
i _ FiP 8.100 ppm
' ” F1 3241.05 W2
F2p ~0.100 pom
. F2 -40.01 W2
3 N 3 Gis PPN 0.27333 ppa/cm
2 5 5 o WIoH 109.38087 Hz/ce
T T T — T v + v —T
oom 7 & 5 ‘ 3 2 1 o

- S57 -
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SMD-1416

(L)
—148.277
——139.206
T—138.452
o120 . 399

117 . 600
117.187

<

3w

T T
Pom 180 160 140 120 100 0 LY ©

Current Data Parameters
NAME

aar-08
EXPND 46
PROCNO 1
F2 - Acquisition Parameters
Date_ 3
Time 17.43
INSTRUM t
PROBMD 5 mm Dual 13C/
PULPROG 29030
L]
SOLVENT coci3
NS 658
s -2
M 31847.133 Wz
FIORES 0.405848 Hz
A 1.0200882 sec
L 3 2€7.4
o 15.700 usec
o€ 6.00 usec
TE 298.2°x
ot 2.00000000 sec
[ ]3] 0.03000000 sec
DELTA 1.00009098 sec
MCREST 0.00000000 sec
L 0.01300000 sec
«saumazs CHANMEL i =saseess
nct 13
Py 10.50 usec
PL1 : ~1.00 o8
SFO1 1006254358 MHz
asansnsn CHANNEL 2 mensssas
CPOPRG2 wltz46
LU =] L]
PCPO2 105.00 usec
n2 -2.00 08
LR H] 18.00 o8
3 20.00 08
R 400.1324708 Wiz
F2 - Processing paraseters
St k2
SF 100.6127290 Mz
L] ™
s [
8 1.00 W2
8 0
fC 1.40
10 MR plot paraseters
cx 30.00 cm
cy 15.00 cm
FiP 205.000 ppm
F1 20625.61 Wz
F2p -5.000 ppm
F2 -503.06 Hz
PPMCH pom/t

- S58 -



Kz
2965 57
2964.66
-2962 .86
29549 54
2058 11
295689
——2924.65
s ]
231615
2910, 35
2906.15
2804 57
-2903.24
-2897 76
'—\—Z‘EES.HE
2585 45
2578 16
5657 Ae
2210 45
2208 90
2127 63
/ 2125 72
2100 32
2088 72
——2073.99
'&sﬁss 66
032,30
-2021 .42

&
—2019.36

L -
—
b
C
=
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YHS5-34¢€

4a

589 12

| | \ PN |
s alla E] | EApAR
: 23| g | slelels
L] : 4 E

Current Data Parameters

NAME may -0
ExPNO L]
PROCND 1

F2 - Acguisition Parameters
Date_ 20080701

Time 2.3
IKSTRLM spect
PROBHD 5 ma Duzl 13C/
PLLPROG 530

] 2 76A
SOLVENT €oc13

NS 22

05 o

ShH B223.885 Hz
FIDRES 0.250967 He
AQ 1.0923444 sec
AG 71.8

iL] B0 600 usec
OE 6.00 usec
TE 2499 2 €
i1} 1 00000000 sec
MCREST 0.00000000 sec
MCWAY 001500000 sec
suszaanz (HANMEL f| ssasssas
MUC: 1H

P1 11.00 usec
PLL -2.00 9B
SFO1 400.1324710 ¥Hz
F2 - Processing garareters
51 16284

5F 4001300307 MH?
WOW EM

558 ]

L8 0.30 Hz
GB 0

PC 1.00

‘0 NMR plot parameters

I 30,00 cm
cy 12,00 ¢m
Fip §.100 pom
F1 3241.05 K2
Fap -0.100 ppm
F2 -40 01 Kz
BRNCM 0.27333 ppm/cn
HICH 108. 35888 Hz/om
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YHS-348
0 m i~ o o= =@ @ e
g8 BR 383 B3% gz8
& 29 g5 E85 258 ERE
IRVAN v
X
4a
e e = : ,
opm 160 160 140 120 100 B0 80

Current Data Parameters

HAME may-08
EXPNO 50
PRICND 1

F2 - Acquisition Paraneters
Date_ 20080704
Time 13.28
INETRUM spect
PROBIO 5 mn Dual 130/
PULFROG 7qpg30

™ B5536
SOUVENT coc13

NS 1024

os 2
ShH ‘31847133 He
FIORES 0.265928 Hz
Al 1.0289652 sac
RG 756

oW 15 700 v3ec
DE 6.00 usec
TE 299.2 K
o1 2.00000000 sac
a1 0.03000000 sec
DELTA 1,B9999928 sec
MCREST 0.00000000 sac
MCWHE 0.01300000 sec

== CHANNEL f1

NUZL 130

Py 10 50 user
PLY -1.C0 aB
SFO1 100.6254358 MH?
anssasss CHANNEL f2 -===ssas
CPOFRGZ waltz16
nNuZ2 1H
pCeDa 105 .00 wsec
P2 -2.00 a8
PLi2 18 00 g8
PL13 20.00 aB
SF02 400, 1324708 MHz

F2 - Processing paramaters

sl 32768
SF 100 6127250 MH?
WO EM
558 []
L8 1.00 H2
GH 0
PC L a0

10 NMR plaot parameters

Cx 30.00 cr

cy 14.00 cx

FIF 205 000 rpA

F1 20525 €1 Hz
Fap -5.000 gom
F2 -503.06 H2
PRHCH 7.00000 ppm/om

HIlH 704.28506 Hi/cw
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YHS-334
e geaa o K el BTN TERRSRTORET 2
m ;o - 0o MR G W P T e 0D W0 @O —m T E D o
£ z £308 agps=28  fEda BeE3305555E5C 508882885958
| A% 7% Y N
i i i
|
| Current Data Paransters
i KANE nay-0%
| EXPND 37
| PROCNO '
7 F2 - Acquisition Paramerers
Oate_ 20080610
Time 11.18
INSTRUM spect
PROBHD 5 mm Dual 13C/
COZEt PULPROG 2030
10 32768
4b SOLVENT cocia
NS 2
os 0
ShH B223. 685 H2
FIDAES 0250967 Hr
a0 1.9923444 sec
FG 57
O 60 BOD useC
OE B.00 usec
TE 237 2 K
D1 1.00000000 sec
MCAEST 0.C0000000 sec
MCHAK 0.01502000 sec
reemzwrs [HANNEL f1 ssswsa=s
NuCy
i 11.00 usec
oL ~2.00 a8
SFOH 400, 1324740 Wz
F2 - Processing parametars
51 16384
§F 400, 1300015 MHI
WOW EN
558 0
LB 0.30 Hr
2] 0
PC 1.00
10 WA plot parameters
Cx 30.00 cm
J [n 20.00 cm
Fip A.100 ppm
J LJL : - Fi 3241.05 Wz
I 1 1 Fap -0.100 ppm
| \ \ ) ll F2 -40.01 Hz
H 8 g |2 2 3 |2 B . aPHCH 0.27333 pomjcn
H o of (m = al e o @ HICM 109. 36887 Wz/cw
3 = IR &l Er L4 "
S | P T T R 1 R A T T ise Tt B nct i b e bl e i e e L )
] ; It 3 2 1 1]
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opm
- 169 022
—150.704
145 487
—137 450
——128 083
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_——115.333

YHS-334
Current Data Parameters
[} w mow o © NAME may-95
§ 28% g B REFR & EXPNO 38
3 ERE g g LN = PRICNO '
/ ‘ ‘ y’ F2 - Acguisition Paramsters
! Date_ 20020610
Time 11 52
INSTRUM spect
PROBHO 5 om Dual 13C/
PULFROG 230930
0 66535
= SOLVENT cocts
NS an
05 e
Sk 31847.133 Hi
FIORES 0.485843 Hz
COZEt L] 1.0289652 sec
HG 114
4b kW 15.70¢ usec
DE 6 07 usec
1€ 298.2 Kk
1] 2.00000000 sec
d11 0.03000000 sec
DELTA 1.899%9993 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
memamass CHANMEL {1 ssss=sss
NUC1 13
P 10,52 usec
Ll -1.0C a8
SFOM 100.6254358 MH2
mmsenss CHANNEL 17 wewwwmss
CPOPRG2 walt2zis
wcz 1H
PCPO2 102.00 usec
me2 -2.00 08
L1z 18.00 0B
PL13 20.00 dB
SFD2 400 1324700 HHz
F2 - Processing paraneters
51 32768
& 100.6127280 MH2
WO EM
558 (]
Le 1.00 Hz
] g
FC 1.40
10 NMA plot parameters
cx 30.00 cm
cY 9.00 cm
=4 FiP 205.000 ppa
F1 20625 .61 Hz
L EE o T | B T T — . ] Far -5.000 pps
Fa -50%.06 H?
= i ” e ¥ 4 PPMCM 7 00000 ppa/cm

HICH 704 28806 Hz/ce
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YHS-360
B gxIrcs rEg8% TREEEE EEEDSS ST 8B ER9RILERED 2
- ~ n o @ - [u] n < e q e MO T - =Ty S W M= n@ e T £
# g EBgx La82 L SEuURCoSEREcREaERTIRTET
T N\w//n}m - -l\-’l :ll - ‘I\ e e L____ 1 \ 1
! A - aS ) ar a |
Cur~en: Data Parameters
| NBHE sep-06
/ EXPND 25
PROCND 1
F2 - Acquizition Paraactors
Date_ 20080810
COZEt Tine 12.13
INSTRUM spect
PROSHD S ma Ocal 130/
4c BULPROG Lk
Ta 32788
SOLVENT oci3
HE k)
1] e
SH B223.685 Hz
FIDRES 0. 250967 Hz
Al 1 9923444 seC
RG 143.7
Ow 60.800 vsec
[113 6.00 usec
TE 208.2 K
i3] 1.00000000 fec
MCRES™ .00000000 sec
HCHAK £.01500000 sec
sesssnss CHANNEL f1 =ee -
NuCY 1H
P1 11.00 usec
L1 -2.00 dB8
SFOL 4001324710 MH2
F2 - Proceszing paraseters
51 16384
SF 400 1300070 MHZ
WON EM
558 L]
LB 0.30 Kz
i A ]
l PC 1.00
d' 10 NNR plot parareters
Cx 30.00 cm
(=] 20.00 cm
| il - Fif B.100 pp=
Fi 3241.05 Hz
i i Fer @ 100 poe
k F2 40.01 HZ
s 2 ia o 19 151 181216 s PPMCM 0.27333 ponfen
2 2 % f 2lal ol |2]e|e m HICH 109. 36887 hz/cn
£ 2 & i® S I o
A ———— —— A e i T T T T e e o e e e T e e e o i L e rerrey
;g'» ; 6 5 . 3 2 i o
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ppm
169.088
146. 303
— 136 456

—133.164

_—129.571
TT—128.413
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YHS5-360
Current Data Parameters
3 Tioo s Ooomoaas HAME sen-08
2 sSS 5 SSETBER EX7ND £
o mER 2 mRAENNSZ PROCND b
\V/ ’ F2 - Acquisition Parameters
I Oate_ 20080910
Time 12.32
INSTALM spect
| PROBAD 5 mn Dual 130/
/ PULPROG 20pg30
m 65536
SOLVENT coC13
NS 748
os 2
CO,Et Wi 31847 133 b7
FICRES 0.48%5349 Hz
4c A 1.0289652 sec
AG 36491
L3 15. 700 wsec
e 5.00 usec
TE 259.2 K
o1 2.00000000 sec
di1 0.030000C0 sec
DELTA 1.89993688 sec
MCREST 0.000000C0 sec
MCWRS 0.01500000 sec

=smamsss CHANNEL ] sessszas

I NUCH 13¢

| P1 10 50 usec
ALt -1.00 o8
SFOL 1006254358 WMz

massusss CHANNEL 2 ws

CPOPAGE Waltz1b
NuC2 1H
PCRDZ2 103.00 usec
PLZ -2.00 o8
PL12 18.00 g8
PL13 20.00 0B
SFO2 400 1324708 MHZ

F2 - Processing parameters

14 32768
SF 100.6127290 wH2
WK EM
558 1]
LB 1.00 k2
68 (]
PC 1.40

10 WHR plot paramsters

cx 30.00 cm
I | Cy 23.00 tn
? Fip 206.000 upn

3] 20726.22 Mz
e e sy i o Fap -5.000 ope
120 100 an 0 a0 2 Q F2 "z

PPHCM opeiem
HICH Hz fcm
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| |

SMD-1342-1

- S65 -

Tniegral

RENBEYSILBSRRS sgunmpg 2 geasss 8
zopssNsIgoRngNg TasgR2s g E2H838 §
ﬁ%sema'fsgse/g.ﬁfrm?- SaR4d8s 7 4
APV 12
Current Data Paransiers
HAME
EXPNO
PROCNO 1
X F2 - ACQuisition Paraneters
Date_ 20071028
Tine 16 50
INSTALM spect
PROEHD S mm Dual 13C/
PLLFROG 2530
o 32768
SOLVENT cocls
L] 32
OMe os 2
SWH 8223.685 W
FIDAES 0.250967 Hz
4d Ka 1.9923444 sec
] 161.3
(L] 60.800 usec
0E &.00 usce
TE 256 2 K
i} 1 00000000 sec
NCREST 0,00000000 sec
WCHAK 0,01500000 sec
ssazsmss CHANNEL [] ssss==a=
KUCY 1H
Fl 11.00 usec
PLL. -2.00 uB
SFm 4001324710 MHz
“2 - Processing parameters
sl iLEL )
SF 400, 1300097 MH?
L] EM
558 0
L8 0.30 Hz
o8 0
PC 1.00
iC NMR plot paraeeters
| o 30.00 cn
k oY 45.00 cn
LJ J Fip 8.100 ppn
i = - \ F1 3241.08 Wz
' I FeP -0 100 ppm
1' J . l‘/ | J\ Fa -40.01 H2
o ~ LAl o o ] L () - - BPMCH 0.27333 popm/cn
(=} Ll [ Rad Oy il o (=} o~
: 1l H g & | il HzoM 10338687 Hz/cm
s I8l a5 e s B
e By o v v Y ! = - ¥ T - — - v T - —r— : — T
7 B 5 4 3 2 1 ]
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SMD-1342-1

n L) D@e o o o W N ~ -
8 § 828 883%z82 = BERE £ 88
& 5 £ =258 EL3=ec g ERRE o 58
LN NN \'4 |
X
OMe
4d
[
]
) ; A N
w ) " ' e e
> . g o e ; : ; . ; e :
pem 180 160 140 120 100 BO &0 40 20

Current Data Paraneters

HAME oct-07
EXPND 45
PROCND 1

F2 - Acquisition Parameters
Oate_ 20071026
Time 17.05
INSTRUM szect
FROBHD 5 me Oual 13C/
PULPRDG 290930

] 63536
SOLVENT coci3

NS 2048

0s 2
ShH HB4a7.133 W2
FIORES 0485849 Hz
L] 1.0289652 sec
FG 228.1

oW 15.700 use:
DE §.00 usec
TE 286.2 K
o1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.85995598 sec
MCREST 0.00000000 sec
HCWRK 00500000 sec

sass CHENNEL f{ swawsszz

NUCE 13C

= 10.50 usec
AL -1.00 db
SFO1 1006252358 MHz
wzzzz=== CHANNEL 12 sesmsse=s
CPOPRG2 waitzib
wuc2 IH
PO 105.00 usec
2 2.00 a8
12 18.00 aB
ERE 20,00 4B
SF02 400.4324708 MHz
=2 - Processing parameters
E 32768

5F 100 8127290 MH?
WOW EM

558 o

] 1.00 K2
Ge [

RC 1,40

10 MR plob paremelers

X 30.00 cm

C¥ 15.00 cm

P 205000 ppm

2062561 Hr
-5.000 ppm
-503.06 hr
7.00000 ppn/cm

H4I0H 704.28206 HI/cw
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Cerrent Oata Farameters

NEHE
ExPND

PROCND

aug-J8
43
1

F2 - Acquisition Parameters

YHS-383
geisconcsaagdapio e pnsgoTeTamaMEENaesyn RS ]
. B T = ~ roRGNANOAATENOTWUY MBI~ D =
. SSERCREREEREARE  EEp  QRZRTULEIRRISSUNACONRRE ;
RO " NN L
OMe
4e
PU— - - - - — -— — - LJL
TRV “ N | |
3 2lslals o g 2 1A I I
'_j = lw|n|= - o k4 o & = e
£ Bl EHEE g B & B = I
pom 7 6 “ 3 2 1 0

Oate_ 20080811

Time 16.37
INSTRUH spect
PAORHO 5 o Dual 13C/
PULPROG 2030

m 32768
SOLVENT cocl3

NS 32

08 0

SHH 8223.585 Hz
FIDAES 0.250967 Hz
Al 1.9923444 sec
RG 57

ow €0.800 usec
0E 6.00 usec
1E 289.2 K
li}] 1.00000000 sec
MCREST 0.00000000 sec
MEWAK 001500000 sec
sssswsss CHANNEL f1 smwsmsns
NUCH 1H

P1 11.00 usec
PL1 -2.00 dB
SFO1 4001324710 Mhz
F2 - Processing psramsters
Sl 16334

k) 400. 1300234 MH2
Wiw EM

558 a

LB 0.30 Hz
GB [}

PC 1.00

i0 WMR pipt paramsters

[ 30.00 cn
cy 34.00 cm
FiP 10.500 pon
F1 4201.37 Hz
FepP -0.500 ppn
Fa -200.06 H?
PPMCM 0. 36657 ppn/ce
HICH 146, 71434 Hz/co
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YHS-382

B g g o P
i E #nEEEREY 25 8 nEs 8 GHE
g 8 BA3AN8EY S 8 FEE 8 98 e
NV T v | NV
( /
AN \
OMe
4e
st i sttt e
EE S T —T—r——T— T | | S A o —
(-] 180 160 140 120 100 a0 40 20

| |

Current Data Parameters

NAME sug-08
EXPND 44
PROCKNG 1]

F2 - ACguisilion Paranelers

Date 20080811
Time 16.47
[HSTRUM SPert

PROEHD S mm Cual 430/

PULPROG 20pg30
'] 65536
SOLVENT coc13

NS 268

0s 2

SHH 31847.133 H2
FIDRES U, 485948 H2
Al 1.0289652 s8c
AG 36491

oW 5 700 usec
0E G.00 usec
TE 299.2 K

D1 2.00000000 sec
dit ©.03000000 sec
DELTA 1.89359998 sec
MCREST 0.00000000 sec
MUK T.01500000 sec
----- we= CHANNEL f] =awmmzms
HUEL 13C

P1 1050 usec
PLI -1.00 g8
SFO1 100 6254358 MHz

asgesssa CHANNEL [2 sasssa=s

CPOPAGE waltzi6
nC2 1H
PCPD2 105.00 usec
2 -2.00 o8
PLIZ 18.00 08
PL13 20.00 a8
SF02 400 1324708 NHZ
F2 - Processing paramsters
s1 32768

SF 100 6127230 MHZ
WOk i)
sse ]

LB 1.00 He
GE 0

PC 1.40

10 M3 plot paraseters

Cx 30.00 om
Cy 12.00 m
FiP 205.000 opn
F1 PO625. 61 =2
F2P -5.000 gpn
F2 -503.06 Hz
PRMCM 7.00000 gpa/om

HICH 704. 28906 Hz/cn
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SMD-1380-2
22338 n83g 2555GE808 R88  RACIERBYIILEN g
CN
cN
) ¥en
n-bu
CN
5a
JUL A
: 3 g ol(e 5 el [l [
['2] -1 [~
! g g 5|2 g S
") T AAREAASAA AR T ARARASA A ARaRRRERS T

Current Data Parameters
NAME

dec-07
EXPNO 53
PROCNO 1
F2 - Acquisition Parcameters
Oate_ 20071217
Time 11.03
INSTRUM spect
PROBHD S mm Dual 13C/
PULPROG 2930
10 32768
SOLVENT coc13
L R
0s 0
S 8223.685 Hz
FIDRES 0.250967 Hz
A0 1.9923444 sec
RG ' 143.7
o 60.800 usec
[ 3 . 6.00 usec
TE 296.2 K.
M 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
mnzzzmzas CHANNEL f{ szs=sssx
LV 4 iH
Pt 11.00 usec
Ly -2.00 d8
SFOt 400.1324740 MH2
F2 - Processing paraseters
SI 16384
SF 400.1300125 MHz
WOM M-
Ss8 0
L] 0.30 Hz
68 0
PC 1.00
10 NMA plot parameters
(=4 30.00 cm
cY 12.00 cm
F1P 8.100 ppm
Fi 3241.05 Hz
FoP -0.100 ppm
F2 -40.01 H2
PPMCH 0.27333 ppa/cm
HZCN 109.36887 Hz/cm
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SMD-1380-2
. 2 2382 538 832 855888 & 3
a 3 SHR 8 8 cg "R gnasdy & o
CN
CN
B CN
n-Bu
CN
5a
T T T T T T T T R
ppm 180 160 140 120 100 80 60 40 20

Current Data Parameters

NAME dec-07

EXPNO 54
PROCNO 1

F2 - Acquisition Parameters
Date_ 20071217

Time 11.47
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29pg30

T 65536
SOLVENT €oc13

NS 1774

0s 2

SWH 31847.133 Hz
FIDRES 0.485949 Hz

AQ 1.0289652 sec
RG 101.6
DW 15.700 usec
DE 6.00 usec
TE 296.2 K

D1 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec !
MCREST 0.00000000 sec ()
MCWRK 0.01500000 sec o~
wewsmzzx CHANNEL f] ==zzzza= 79
NUCY 13C 1
P1 10.50 usec
PLL -1.00 a8
SFO1 100.6254358 Mz
wnsssnes CHANNEL f2 =s=szusas
CPOPRG2 waltz16

NuC2 1K
PCPO2 105.00 usec
PL2 -2.00 d8
PL12 18.00 dB
PLI3 20.00 d8
SFO2 400.1324708 MHz
F2 - Processing parameters

S! 2768

SF 100.6127709 MHz
WON EM

SsB 0

L8 1.00 H2

GB 0

PC 1.40

1D NMR plot parameters

CX 30.00 cam

[44 15.00 cm
FiP 205.000 ppm

F1 20625.62 Hz
Fap -5.000 ppm
Fe ~503.06 Hz
PPMCM 7.00000 ppm/cn

HZCM 704.28937 Hz/cm
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SMD-1392
82358 SELE ¥ 83IRETR BNR  BI<NLILHRIER g
- USSR ¥8858 5% d853888 $38 gonespoeansd °
ﬁ%ﬂﬁﬁ PRI nye TI2YYIN 292 ©owouonnBnmmnmn .
Current Data Parameters
NAME jan-08
EXPNO 37
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080115
Tine 17.30
INSTRUM spect
CO,Me PAOBHD 5 ma Dual 130/
PULPROG 2930
A : 32768
SOLVENT coC13
n-Bu CO,Me N b
0s 0
5b SW 8223.685 Hz
FIDRES 0.250967 Hz
AG 1.9923444 sec
RG 181
o 60.800 usec
13 6.00 usec
TE 296.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
== == CHANNEL f{ ==
NUC1 1H
P1 11.00 usec
PLL -2.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters

St 16384

SF 400.1300091 MHz
WOW EM

§58 0

&:] 0.30 Hz
] 0

PC 1.00

10 NMR plot parameters

[% 30.00 cm
cy 20.00 cm
L Fip 8.100 ppm

__
o
[—

Fi 3241.05 Hz
FoP -0.100 ppm
F2 -40.01 H2
g 2 z 9 D ; :}f 3 > ! IR © PPMCH 0.27333 ppm/cm
s ol |« - b ol | - ~| |o] b3 HZCM 108.36887 Hz/cm
H 213 & 3 BRI 2 al IR bl
T T T T L e e T — T

ppm 7 6 5 4 3 o2 1
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SMD-1392
. g8 g2 §52%3 § LR ks £g82 & 1 g
g 88 ¥5 ¥oNsy € RRRE P sR8] & jud °
CO,Me
n-Bu CO,Me
5b

v 3 __'AL P ' L

I e e T — e e S N . .

ppm 180 160 140 120 100 80 60 40 20 0

Current Data Parameters

NAME jan-08

EXPNO 38
PROCND 1

F2 - Acquisition Parameters
Date_ 20080115

Time 18.12
INSTRUM spect
PROBHD 5 ma Dual 13C/
PULPROG 29pg30

T0 65536
SOLVENT coci3

NS 7231

0s 2

ShH 31847.433 Hz
FIDRES 0.485949 Hz

AQ 1.0289652 sec
RG 3649.1

Ow 15.700 usec
0E 6.00 usec
TE 296.2 K

23} 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999398 sec !
MCREST 0.00000000 sec (\]
MCWAK 0.01500000 sec l\
=zmzzzzz CHANNEL f{ s=szsz=x m
NUCH 13C 1
Pi 10.50 usec
PLY -1.00 d8
SFO4 100.6254358 MHz
=xzezmzs CHANNEL 2 =s=smmax
CPOPRG2 waltzi6

Nuc2 1H

PCPO2 105.00 usec
PL2 -2.00 g8
L2 18.00 d8
PL13 20.00 a8
SF02 400.1324708 MHz
F2.- Processing parameters

S! 32768

SF 100.6127695 MHz
WOW EM

58 0

L8 1.00 Hz

6B 0

PC 1.40

1D NMR plot parameters

Cx 30.00 cm

cY 34.00 cm

FiP 205.000 ppm

Fi 20625.62 Hz

FeP -5.000 ppm

F2 -503.06 Hz
PPMCM 7.00000 ppm/cm

HZCM 704.28937 Hz/cm



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

Current Data Parameters

SMD-1393
8¢55888  £R338 YI3YERYFISRIRERCRFNRSIRALIRTIINRAR 3
~N NS T OO o o M = - q - WO SO0~ TN OON ~ N s NN~ T S~ o
¥ £g8828% yagen R R R EEEEEEE R P PR R R
N
n-Bu o
5c
i e & (s(3[3/8]5(3|2)<)s]R gl |3 5
~O - v|o|o . n
g alg & IRIFIFIRISIEIT 8l SRR
: S . N — R I S :
ppm 7 [ 5 4 k] 1 0

NAME jan-08
EXPNO 73
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080123
Time 13.45
INSTRUN spect
PROBHD 5 mm Oual {3/
PULPROG 2930

0 32768
SOLVENT coc13

NS 16
0s 0

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 181

oW 60.800 usec
0E 6.00 usec
TE 296.2 K
0 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
suxsxusa CHANNEL f{ sm==zass
NUC1 1H

Py 11.00 usec
LY -2.00 0B
SFO4 400.1324740 MHz
F2 - Processing parameters
SIL 16384

SF 400.1300090 MHz
WOW ]

SS8 0

L8 0.30 Hz
68 Q

PC 1.00

10 NMR plot parameters

cx 30.00 cm
cy 20.00 cm
FtP 8.100 ppm
F1 3241.05 Hz
FopP -0.100 ppm
F2 -40.01 Hz
PPMCM 0.27333 ppa/cm
HZCM 109.36887 Hz/cm
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SMD-1393
Current Data Parameters
oo © s o mw QN nYTowo o v NAME an-08
. 58 238 8°F§ 8833 83 838972 § £xPND e
g g8 Y88 sg8 RRER R ALY R I PROCNO !
v \ I/ ’ ’ \ \| |/ \V/ ’ F2 - Acquisition Parameters
Date_ 20080123
Time 14.04
INSTRUM spect
PROBHD 5 mn Dual 13C/
PULPROG 29pg30
T0 65536
SOLVENT €ocl13
(@] NS 840
0s 2
e SWH 31847.133 Hz
N FIDRES 0.485949 Hz
AQ 1.0289652 sec
ARG 3649.1
n-Bu ') oM 15.700 usec
DE 6.00 usec
TE 296.2 K
5¢c 01 2.00000000 sec
dit 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUCH 13C
Pi 10.50 usec
LY -1.00 ¢8
SFO1 100.6254358 MHz
=mzszsxs CHANNEL f2 z=zaz=z=
CPDPRG2 walt216
NC2 iH
PCPO2 105.00 usec
L2 -2.00 ¢8
PL12 18.00 08
PL13 20.00 08
SFO2 400.1324708 Mz
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
WOR EM
Ss8 0
L8 1.00 Hz
68 [
PC 1.40
10 NMR plot parameters
[w4 30.00 cm
Cy 20.00 cm
F1P 220.000 ppm
) F1 22134.80 Hz
—— e e B e e e U — Fop -5.000 opm
pom 200 180 160 140 120 100 80 60 40 20 [ F2 -503.06 Hz
PPMCM 7.50000 ppm/cm

HZCM 754.59546 Hz/cm
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SMD-1409
8287838533 2898 S238¢53RTLSILRIIRLTRSLT g
~ r= - - T @ m ] ~ | - m [~
: EEZUREERR g888 EREELLELLRERE PR B '
Current Data Parameters
NAME war-08
EXPNO 3t
PROCNO . {
F2 - Acquisition Parsmeters
CO,Me Date_ 20080401
(0] ~ Time 10.53
. INSTAUN spect
O~ come Bt
PULPROG 2930
T0 32768
SOLVENT c0C13
5d oy -
0
S 8223.685 Hz
FIORES 0.250967 Hz
A0 1.9923444 sec
"6 181
ow 60.800 usec
€ 6.00 usec
€ 296.2 K
D1 1.00000000 sec
WCREST 0.00000000 seC
MOWAK 0.01500000 sec
sussssss CHANNEL fi =saxxasx
NCH 1H
Pl 11.00 usec
PLY -2.00 08
SFO1 400.1324710 MHz

F2 - Processing parameters
s1 16384

SF 400.1300057 MHz
L] EN
0
L8 0.30 Hz
68 0
PC 1.00

10 NMR plot parameters

k . cx 30.00 cm
cyY 34.00 cm
S J JL Fip 8.500 ppw

Fi 3401.10 Hz
Fop =0.100 ppm
I~ A F2 -40.01 Hz
8 8 S < I M . PPNCH 0.28667 ppm/ce
§ § ] § 5 5 [ § a 2 HICM 114.70393 Hz/cm

Integral

M B B S S S B B e e T LB, S B e e e | —rr T LJME B i e e B L | LA e S B S A e e T

ppm 8 7 6 5 4 . 3 2 1 4
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SMD-1409

«© ~ o e} @ @© Q- o o~ M wm -0 mmm
. 3 58 5 8§ §38 FR3g 82 §¢ 283
a 5 X g 83 283 RRRE B8 T8¢ 88

CO,Me
@)
COzMe
5d

T T T T T g T T T T T T
ppm 200 180 160 140 120 100 80 60 4 20

Current Data Parameters

NAME mar-08
EXPNO 32
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080401
Time 11.10
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2g9pg30
0 65536
SOLVENT CDC13
NS 1124
0s 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 3649.1
OwW 15.700 usec
DE 6.00 usec
TE 296.2 K
01 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 13C
P1 10.50 usec
PLt -1.00 dB
SFO1 100.6254358 MHz
CHANNEL f2
CPDPRG2 waltzi6
Nuc2 iH
PCPD2 105.00 usec
PL2 -2.00 @8
PLI2 18.00 dB
PL13 20.00 ¢B
SFO2 400.1324708 MHz
F2 - Pracessing parameters
SI 32768
SF 100.6127691 MHz
WOW EM
SS8 0
L8 1.00 Hz
0
PC 1.40
10 NMR plot parameters
cx 30.00 cm
cy 30.00 cm
FiP 220.000 ppm
F1 22134.81 Hz
Fep -5.000 ppm
F2 -503.06 Hz
PPMCH 7.50000 ppm/cm
HZCM 754.59576 Hz/cm
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