Supporting Information

Synthesis of Indenes via Brensted Acid-Catalyzed Cyclization of Diaryl- and
Alkyl Aryl-1,3-dienes

Dahan Eom, Sangjune Park, Youngchul Park, Tackyu Ryu, and Phil Ho Lee*
Department of Chemistry, Kangwon National University, Chuncheon 200-701, Republic of Korea

phlee@kangwon.ac.kr

Table of Contents

Experimental Section: S2-S24
References: S24
'H and *C NMR spectra for compounds: $25-S86

Sl



Experimental Section

General: A variety of chemical reagents were commercially purchased and used without further
purification. Dichloromethane (CH,Cl,) was freshly distilled from calcium hydride. All reaction mixtures
were stirred magnetically and were monitored by thin-layer chromatography using silica gel precoated
glass plates, which were visualized with UV light and then developed using a solution of p-anisaldehyde.
Flash column chromatography was carried out using silica gel (0.040-0.063 mm, 230-400 mesh). 'H and
*C NMR spectra were measured at 298 K on 400 Fourier Transform NMR spectrometer. Chemical shifts
were reported in J (ppm), relative to the internal standard of TMS. The signals observed were described
as: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplets). The number of protons (n) for a given
resonance was indicated as nH. Coupling constants are reported as J value in Hz. ?C NMR are reported
as 0 (ppm) in downfield from TMS and relative to the signal of chloroform-d (6 77.00, triplet). Mass
spectrometry was performed on GC/HRMS spectrometer (KBSI) under electron impact (EI) ionization
technique (magnetic sector - electric sector double focusing mass analyzer). Infrared spectra were
recorded on FT-IR spectrometer as a thin film pressed between two sodium chloride plates. Melting

points were determined in open capillary tube.

S2



Typical experimental procedures for synthesis of symmetric 2,3-diaryl-1,3-butadienes:

X
5 mol% Pd-C, 10 wt. % | re
N Br 0.5eqglIn, 1.5 eqLiCl = =
FG—- _
L DMF, 100 °C FG—_ |

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added a-bromostyrene (204.0 mg, 1.0 mmol)
at room temperature. The dark blue mixture was stirred at 100 °C for 2 h. The reaction mixture was
quenched with sat-NaHCO; (20 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL),
and the organic layer was washed with brine (20 mL), dried over MgSO,, and concentrated under reduced
pressure. Silica gel fresh column chromatography (hexane) gave buta-1,3-diene-2,3-diyldibenzene (95.9

mg, 0.93 mmol, 93%) as white solid.'

Buta-1,3-diene-2,3-diyldibenzene (1a) : R;/= 0.4 (hexane); White solid. m.p. 45-47 °C; 'H NMR (400
MHz, CDCls) & 7.38-7.40 (m, 4H), 7.19-7.28 (m, 6H), 5.54 (d, J = 1.6 Hz, 2H), 5.31 (d, ] = 1.6 Hz, 2H);
3C NMR (100 MHz, CDCls) & 149.9, 140.23, 128.2, 127.6, 116.4; IR (film): 3032, 1608, 1574, 1493,
1443, 1098, 1071, 1029, 902, 774, 705 cm™. HRMS (EI): m/z caled. for Ci¢Hjsa: 206.1096; found:
206.1093

la

1b

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-(1-bromovinyl)-2-methylbenzene
(197.1 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 2 h. The
reaction mixture was quenched with sat-NaHCOs (20 mL). The aqueous layer was extracted with diethyl
ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSQ,, and
concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave 2,2'-(buta-

1,3-diene-2,3-diyl)bis(methylbenzene (190 mg, 0.81 mmol, 81%) as white solid.!
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2,2'-(Buta-1,3-diene-2,3-diyl)bis(methylbenzene) (1b)* : R/= 0.4 (hexane); White solid. m.p. 56-57 °C;
"H NMR (400 MHz, CDCls) & 7.13-7.17 (m, 8H), 4.97 (s, 2H), 4.80 (s, 2H), 2.28 (s, 6H); °C NMR (100
MHz, CDCls) 6 149.4, 141.3, 136.5, 130.2, 130.1, 127.6, 125.9, 118.7, 20.1; IR (film): 3060, 3017, 2952,
2924, 1762, 1588, 1487, 1455, 1380, 1041, 908 cm™’; HRMS (ED): m/z caled. for CigHjs: 234.1409;
found 234.1406

1c
To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-(1-bromovinyl)-4-methylbenzene
(197.1 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 2 h. The
reaction mixture was quenched with sat-NaHCOs (20 mL). The aqueous layer was extracted with diethyl
ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSQ,, and

concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave 4,4'-(buta-

1,3-diene-2,3-diyl)bis(methylbenzene) (199 mg, 0.85 mmol, 85%) as white solid.'

4,4'-(Buta-1,3-diene-2,3-diyl)bis(methylbenzene) (1c)™? : R/= 0.4 (hexane); White solid. m.p. 56-58 °C;
'H NMR (200 MHz, CDCl;) & 7.28 (d, J = 8.1 Hz, 4H), 7.07 (d, J= 7.9 Hz, 4H), 5.51 (d, J= 1.7 Hz, 2H),
5.30 (d, J = 1.6 Hz, 2H), 2.30 (s, 6H); *C NMR (50 MHz, CDCl3) & 149.7, 137.3, 137.2, 128.9, 127.3,
115.4, 21.2; IR (film): 3023, 2919, 2862, 1511, 1447, 1183, 1118, 1019, 898, 824 cm™'; MS (EI): m/z
(%)=235 [M+1]" (32), 205 [M-1]" (94), 218 (100)

1d

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-(1-bromovinyl)-3-methylbenzene
(197.1 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 3 h. The
reaction mixture was quenched with sat-NaHCO; (20 mL). The aqueous layer was extracted with diethyl
ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSQO4, and
concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave 3,3'-(buta-

1,3-diene-2,3-diyl)bis(methylbenzene) (195 mg, 0.83 mmol, 83%) as white solid.’
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3,3'-(Buta-1,3-diene-2,3-diyl)bis(methylbenzene) (1d)* : R/ = 0.4 (hexane); White solid. m.p. 49-51 °C;
'H NMR (400 MHz, CDCls) & 7.06-7.15 (m, 6H), 6.96-6.98 (m, 2H), 5.43 (d, J= 1.7 Hz, 2H), 5.18 (d, J
= 1.7 Hz, 2H), 2.26 (s, 6H); BC NMR (100 MHz, CDCl3) 6 150.4, 140.8, 138.0, 128.7, 128.6, 128.4,
125.1, 116.6, 21.9; IR (film): 3037, 2949, 2922, 1754, 1681, 1603, 1486, 1344, 1260, 998, 790, 737 cm'l;
HRMS (EI): m/z calcd. for CigHs: 234.1409; found 234.1407

O OMe
MeO I

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and

1e

lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-(1-bromovinyl)-4-methoxybenzene
(213.1 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 2 h. The
reaction mixture was quenched with sat-NaHCO3 (20 mL). The aqueous layer was extracted with diethyl
ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSQ,, and
concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave 4,4'-(buta-

1,3-diene-2,3-diyl)bis(methoxybenzene) (232 mg, 0.87 mmol, 87%) as white solid."

4,4'-(Buta-1,3-diene-2,3-diyl)bis(methoxybenzene) (1e)"? : R;= 0.3 (hexane); white solid. m.p. 108-109
°C; "H NMR (400 MHz, CDCl3) & 7.30-7.33 (m, 4H), 6.77-6.81 (m, 4H), 5.47 (d, J = 1.8 Hz, 2H), 5.23 (d,
J = 1.8 Hz, 2H), 3.76 (s, 6H); °C NMR (100 MHz, CDCls) § 157.4, 147.5, 131.6, 131.3, 128.9, 120.7,
117.5, 111.4, 56.2; ; IR (film): 3084, 3008, 2957, 2929, 2835, 1589, 1490, 1247, 1024, 754 cm™; MS
(ED): m/z (%)=276 [M+1]" (42), 266 [M]" (100), 265 [M-1]" (47), 251 (49), 234 (77), 121 (52)

: Y
Cl 1f

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-(1-bromovinyl)-4-chlorobenzene
(217.5 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 2 h. The
reaction mixture was quenched with sat-NaHCO; (20 mL). The aqueous layer was extracted with diethyl
ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSQO,, and
concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave 4,4'-(buta-

1,3-diene-2,3-diyl)bis(chlorobenzene) (245 mg, 0.89 mmol, 89%) as white solid.'

S5



4,4'-(Buta-1,3-diene-2,3-diyl)bis(chlorobenzene) (1f) : R;= 0.5 (hexane); white solid. m.p. 64-69 °C;
"H NMR (400 MHz, CDCl3) § 7.26-7.29 (m, 2H), 7.21-7.24 (m, 2H), 5.53 (d, J = 2.0 Hz, 2H), 5.33 (d, J
= 2.1 Hz, 2H); *C NMR (100 MHz, CDCl3) & 148.8, 138.6, 133.9, 129.1, 128.9, 117.4; IR (film): 2921,
2849, 1753, 1489, 1398, 1092, 1013 cm'l; HRMS (EI): m/z caled. for Ci¢H2Cly: 274.0316; found
274.0319

O CF3
FsC
3 1g

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-(1-bromovinyl)-4-
(trifluoromethyl)benzene (251.0 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at
100 °C for 2 h. The reaction mixture was quenched with sat-NaHCO3 (20 mL). The aqueous layer was
extracted with diethyl ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over
MgSOs, and concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave

4,4'-(buta-1,3-diene-2,3-diyl)bis((trifluoromethyl)benzene) (301 mg, 0.88 mmol, 88%) as white solid.'

4,4'-(Buta-1,3-diene-2,3-diyl)bis((trifluoromethyl)benzene) (1g)*? : Ry= 0.4 (hexane); white solid. m.p.
103-106 °C; '"H NMR (200 MHz, CDCl3) & 7.55 (d, J = 8.1 Hz, 4H), 7.48 (d, J= 8.1 Hz, 4H), 5.64 (d, J =
1.1 Hz, 2H), 5.43 (d, J = 1.1 Hz, 2H); >C NMR (50 MHz, CDCl;) & 148.1, 143.2, 129.8 (q, J = 32.3 Hz),
127.7, 125.3 (q, J = 3.3 Hz), 124.0 (q, J = 27.1 Hz), 118.6; IR (film): 3423, 3056, 2927, 2855, 1760, 1410,
1325, 1167, 1124, 1068, 849 cm™; MS (EI): m/z (%)=343 [M+1]" (3), 342 [M]" (13), 341 [M-1]"(2), 253
(100)

O CO,Et

To a solution of PdCI,(dppf) (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added ethyl 4-(1-(trifluoromethylsulfonyloxy)vinyl)benzoate (324.3 mg, 1.0 mmol)

EtO,C 1h

and ethyl 4-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)benzoate (332.4 mg, 1.1 mmol) at room
temperature. The mixture was stirred at 60 °C for 3.5 h. The reaction mixture was quenched with H,O (20
mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed

with brine (20 mL), dried over MgSQy4, and concentrated under reduced pressure. Silica gel fresh column
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chromatography (EtOAc:hexane = 1:10) gave diethyl 4,4'-(buta-1,3-diene-2,3-diyl)dibenzoate (249 mg,

0.71 mmol, 71%) as colorless oil. *

Diethyl 4,4'-(buta-1,3-diene-2,3-diyl)dibenzoate (1h)* : Rr= 0.3 (EtOAc:hexane = 1:10); Colorless oil.
'"H NMR (300 MHz, CDCls) § 7.92-7.95 (m, 4H), 7.40-7.43 (m, 4H), 5.65 (d, J = 1.2 Hz, 2H), 5.45 (d, J
= 1.2 Hz, 2H), 434 (q, J = 7.1 Hz, 4H), 1.37 (t, J = 7.1 Hz, 6H); °C NMR (75 MHz, CDCl3) 5 166.3,
148.6, 144.2, 129.63, 129.60, 127.4, 118.3, 60.9, 14.3; IR (film): 3091, 3052, 2981, 2937, 2905, 1714,
1607, 1406, 1277, 1178, 1107, 1020, 863, 721 cm'; HRMS (ED): m/z calcd for CyyH2,04: 350.1518;
found 350.1515

1i
To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and

lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added 1-bromoprop-1-enylbenzene (197.1 mg,
1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 6 h. The reaction mixture
was quenched with sat-NaHCOs (20 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL),
and the organic layer was washed with brine (20 mL), dried over MgSOj, and concentrated under reduced
pressure. Silica gel fresh column chromatography (hexane) gave hexa-2,4-diene-3,4-diyldibenzene (166

mg, 0.71 mmol, 71%) as colorless oil.'

Hexa-2,4-diene-3,4-diyldibenzene (i)' : R;= 0.5 (hexane); Colorless oil. 'H NMR (400 MHz, CDCl;) &
7.37-7.40 (m, 4H), 7.27-7.31 (m, 2H), 7.17-7.20 (m, 4H), 5.24 (q, J = 6.54 Hz, 2H), 1.44 (d, J = 6.45 Hz,
6H); *C NMR (100 MHz, CDCl3) & 145.5, 140.4, 130.3, 128.4, 126.9, 125.8, 15.6; IR (film): 3025, 2909,
2853, 1522, 1445, 1189, 1113, 1014, 889 cm™'; HRMS (El): m/z caled. for CigHys: 234.1409; found
234.1410

To a solution of Pd-C, 10 wt. % (26.6 mg, 0.025 mmol, 5 mol %), indium (57.4 mg, 0.5 mmol), and
lithium chloride (63.5 mg, 1.5 mmol) in DMF (2 mL) were added (1-bromoethene-1,2-diyl)dibenzene
(259.1 mg, 1.0 mmol) at room temperature. The dark blue mixture was stirred at 100 °C for 12 h. The
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reaction mixture was quenched with sat-NaHCO; (20 mL). The aqueous layer was extracted with diethyl
ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSQ,, and
concentrated under reduced pressure. Silica gel fresh column chromatography (hexane) gave buta-1,3-

diene-1,2,3,4-tetrayltetrabenzene (251 mg, 0.70 mmol, 70%) as colorless oil.!

Buta-1,3-diene-1,2,3,4-tetrayltetrabenzene (1j)° : Rr= 0.3 (hexane); Colorless oil. 'H NMR (300 MHz,
CDCls): § 7.25-7.44 (m, 10H), 7.00-7.03 (m, 6H), 6.72-6.75 (m, 4H), 6.29 (s, 2H); *C NMR (100 MHz,
CDCls): 6 145.7, 137.4, 136.8, 136.6, 131.3, 130.1, 129.5, 129.4, 127.7, 126.4, ; IR (film): 3079, 3050,
3027, 2923, 1597, 1510, 1490, 1444 con™; MS (70 eV) m/z (%): 358 (M™, 52), 267 (100)

S 1k

To a solution of PdCly(dppf) (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 1-(4-acetylphenyl)prop-1-enyltrifluoromethanesulfonate (308.3 mg, 1.0
mmol) and 1-(4-(1-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)prop-1-enyl)phenyl)ethanone (314.8 mg,
1.1 mmol) at room temperature. The mixture was stirred at room temperature for 5.5 h. The reaction
mixture was quenched with H,O (20 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL),
and the organic layer was washed with brine (20 mL), dried over MgSO,, and concentrated under reduced
pressure. Silica gel fresh column chromatography (EtOAc:hexane = 1:10) gave 1,1'-(4,4'-(hexa-2,4-diene-
3,4-diyl)bis(4, 1-phenylene))diethanone (239 mg, 0.75 mmol, 75%) as colorless oil. *

1,1'-(4,4'-(Hexa-2,4-diene-3,4-diyl)bis(4,1-phenylene))diethanone (1k)* : Ry = 0.3 (EtOAc:hexane =
1:10); Colorless oil. '"H NMR (400 MHz, CDCl5) & 7.83-7.86 (m, 4H), 7.28-7.32 (m, 4H), 6.24 (q, J = 8.0
Hz, 2H), 2.56 (s, 6H), 1.96 (d, J= 7.1 Hz, 6H); >*C NMR (100 MHz, CDCl;) & 198.0, 146.5, 144.3, 135.9,
130.4, 128.6, 127.8, 127.2, 26.9, 15.7; Data for the minor isomer 1: '"H NMR (400 MHz, CDCls) ¢ 7.78-
7.81 (m, 4H), 7.39-7.41 (m, 4H), 5.89 (q, J = 7.1 Hz, 2H), 2.53 (s, 6H), 1.91 (d, J = 7.0 Hz, 6H); "°C
NMR (100 MHz, CDCls) 6 198.0, 143.7, 137.7, 135.8, 130.6, 129.6, 128.8, 128.7, 26.9, 16.4; Data for the
minor isomer 2: '"H NMR (400 MHz, CDCl5) § 7.97-8.00 (m, 4H), 7.28-7.32 (m, 4H), 5.28 (q, /=73 Hz,
2H), 2.63 (s, 6H), 1.46 (d, J = 6.6 Hz, 6H); °C NMR (100 MHz, CDCl;) & 198.3, 145.3, 144.2, 136.1,
129.1, 126.8, 126.3, 27.0, 15.9, 15.6; IR (film): 2912, 2854, 1682, 1601, 1403, 1357, 1267, 957 cm™;
HRMS (EI): m/z caled. for C2oH2,0,: 318.1620, found 318.1616
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Typical experimental procedures for synthesis of unsymmetric 2,3-diaryl-1,3-butadienes:

R1 R2
| | 3 mol% PdCl,(PPh),

o 0

+ = B~ 6 mol% PPh3

el | O R 1.5 eq KOPh
X DMF 02M)  FC

To a solution of PdCl,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in

DMF (4.0 mL) were added ethyl 4-(1-(trifluoromethylsulfonyloxy)vinyl)benzoate (324.3 mg, 1.0 mmol),
4,4,5,5-tetramethyl-2-(1-p-tolylvinyl)-1,3,2-dioxaborolane (268.5 mg, 1.1 mmol) at room temperature.
The mixture was stirred at 60 °C for 5 h. The reaction mixture was quenched with H,O (20 mL). The
aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed with brine
(20 mL), dried over MgSQO4, and concentrated under reduced pressure. Silica gel fresh column
chromatography (hexane) gave ethyl 4-(3-p-tolylbuta-1,3-dien-2-yl)benzoate (222 mg, 0.76 mmol, 76%)

as yellow oil.*

O CO,Et

Ethyl 4-(3-p-tolylbuta-1,3-dien-2-yl)benzoate (1l) : Ry = 0.4 (EtOAc:hexane = 1:10); Yellow oil. 'H
NMR (400 MHz, CDCl3) & 7.92-7.94 (m, 2H), 7.42-7.44 (m, 2H), 7.24-7.26 (m, 2H), 7.06 (d, J = 8.1 Hz,
2H), 5.61 (d, J= 1.5 Hz, 1H), 5.54 (d, J= 1.5 Hz, 1H), 5.42 (d, J= 1.5 Hz, 1H), 5.28 (d, J = 1.6 Hz, 1H),
434 (q, J = 7.1 Hz, 2H), 2.29 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl;) & 166.8,
149.7, 149.6, 145.1, 137.9, 137.2, 129.9, 129.8, 129.4, 127.8, 127.7, 118.1, 116.3, 61.3, 21.5, 14.7; IR
(film): 3088, 3025, 2980, 2924, 2871, 1717, 1607, 1276, 1106, 1020, 908, 863 cm™; HRMS (EI): m/z
calcd for CyoH»007: 292.1463; found: 292.1466

11

St

dr(1:2.3) 1m
To a solution of PdCl,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 1-(4-acetylphenyl)prop-1-enyl trifluoromethanesulfonate (308.3 mg, 1.0

mmol), 4,4,5,5-tetramethyl-2-(1-p-tolylvinyl)-1,3,2-dioxaborolane (268.5 mg, 1.1 mmol) at room
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temperature. The mixture was stirred at 60 °C for 6 h. The reaction mixture was quenched with H,O (20
mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed
with brine (20 mL), dried over MgSQ,, and concentrated under reduced pressure. Silica gel fresh column
chromatography (hexane) gave 1-(4-(2-p-tolylpenta-1,3-dien-3-yl)phenyl)ethanone (122 mg, 0.44 mmol,

44%) as brown oil.*

1-(4-(2-p-Tolylpenta-1,3-dien-3-yl)phenyl)ethanone (1m) : R,= 0.48 (EtOAc:hexane = 1:5); Brown oil.
'H NMR (400 MHz, CDCls) & 7.93-7.95 (m, 2H), 7.32-7.35 (m, 2H), 7.22-7.26 (m, 2H), 7.10-7.13 (m,
2H), 5.83 (q,J=7.1 Hz, 1H), 5.17 (d, J= 1.3 Hz, 1H), 4.84 (d, /= 1.1 Hz, 1H), 2.60 (s, 3H), 2.34 (s, 3H),
1.64 (d, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl3) § 197.9, 151.2, 144.8, 142.5, 138.3, 137.1, 135.6,
130.0, 128.8, 128.30, 128.27, 128.2, 115.6, 26.6, 21.2, 15.4; Data for the minor isomer: Ry = 0.49,
(EtOAc:hexane = 1:5); Brown solid. m.p. 64.0-65.2 °C.; "H NMR (400 MHz, CDCl;) & 7.80-7.83 (m, 2H),
7.46-7.48 (m, 2H), 7.29-7.32 (m, 2H), 7.05-7.08 (m, 2H), 6.41 (q, J = 6.9 Hz, 1H), 5.92 (d, J = 1.4 Hz,
1H), 5.16 (d, J = 1.4 Hz, 1H), 2.53 (s, 3H), 2.29 (s, 3H), 1.85 (d, J = 6.9 Hz, 3H); *C NMR (100 MHz,
CDCl) 6 197.7, 145.6, 144.9, 141.2, 137.7, 136.0, 135.4, 129.2, 128.7, 128.5, 127.5, 126.2, 126.1, 26.5,
21.1, 15.8; IR (film): 3084, 3024, 2919, 2857, 1684, 1604, 1510, 1401, 1356, 1265, 826, 602 cm™;
HRMS (EI): m/z calcd. for C,0H»00: 276.1514; found 276.1513

dr (1:1.3)1n

To a solution of PdCl,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 1-(4-acetylphenyl)prop-1-enyl trifluoromethanesulfonate (308.3 mg, 1.0
mmol), 2-(1-(2-methoxyphenyl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (286.1 mg, 1.1 mmol) at
room temperature. The mixture was stirred at 80 °C for 12 h. The reaction mixture was quenched with
H,0 (20 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was
washed with brine (20 mL), dried over MgSO,, and concentrated under reduced pressure. Silica gel fresh
column chromatography (hexane) gave (E,Z)-1-(4-(2-(2-methoxyphenyl)penta-1,3-dien-3-yl)phenyl)

ethanone (137 mg, 0.47 mmol, 47%) as colorless oil.*

(E,Z2)-1-(4-(2-(2-Methoxyphenyl)penta-1,3-dien-3-yl)phenyl)ethanone (1n) : R,= 0.1 (EtOAc:hexane
= 1:10); Colorless oil. "H NMR (300 MHz, CDCl3) & 7.79-7.82 (m, 2H), 7.46-7.49 (m, 2H), 7.16-7.27 (m,
4H), 6.22 (q, J= 7.0 Hz, 1H), 5.96 (d, J=2.3 Hz, 1H), 5.37 (d, J = 2.3 Hz, 1H), 3.79 (s, 3H), 2.54 (s, 3H),
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1.88 (d, J= 7.0 Hz, 3H); °C NMR (75 MHz, CDCl;) § 198.0, 157.4, 155.6, 146.6, 142.3, 131.0, 130.3,
129.7, 128.3, 128.2, 126.8, 120.7, 120.5, 115.3, 111.3, 55.8, 26.6, 15.9; Data for the minor isomer: 'H
NMR (300 MHz, CDCl3) & 7.79-7.82 (m, 2H), 7.46-7.49 (m, 2H), 7.16-7.27 (m, 4H), 5.48 (q, J= 7.1 Hz,
1H), 5.04 (s, 1H), 4.78 (s, 1H), 3.82 (s, 3H), 2.64 (s, 3H), 1.50 (d, J = 7.1 Hz, 3H); °C NMR (75 MHz,
CDCl3) 8 156.9, 135.2, 129.7, 129.1, 128.7, 128.6, 126.5, 121.2, 116.7, 111.0, 55.4, 26.7, 15.3; IR (film):
3001, 2934, 2909, 2835, 1682, 1601, 1490, 1463, 1245, 1027, 754 cm™; HRMS (EI): m/z calcd. for
Ca0H2005: 292.1463; found 292.1462

O CO,Et
(T
dr(1:1.1)10

To a solution of PdCl,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added ethyl 4-(1-(trifluoromethylsulfonyloxy)prop-1-enyl)benzoate (338.3 mg, 1.0
mmol), 4,4,5,5-tetramethyl-2-(1-p-tolylvinyl)-1,3,2-dioxaborolane (268.5 mg, 1.1 mmol) at room
temperature. The mixture was stirred at 60 °C for 12 h. The reaction mixture was quenched with H,O (20
mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed
with brine (20 mL), dried over MgSQy4, and concentrated under reduced pressure. Silica gel fresh column
chromatography (EtOAc:hexane = 1:30) gave (E,Z)-ethyl 4-(2-p-tolylpenta-1,3-dien-3-yl)benzoate (178

mg, 0.58 mmol, 58%) as colorless oil.*

(E,Z2)-Ethyl 4-(2-p-tolylpenta-1,3-dien-3-yl)benzoate (10) : Ry= 0.4 (EtOAc:hexane = 1:30); Colorless
oil. "H NMR (400 MHz, CDCl3) 5 8.01-8.03 (m, 2H), 7.28-7.32 (m, 2H), 7.22-7.24 (m, 2H), 7.11 (d, J =
7.9 Hz, 2H), 5.81 (q, J = 7.2 Hz, 1H), 5.15-5.16 (m, 1H), 4.83 (d, J= 1.3 Hz, 1H), 4.37 (q, J= 7.2 Hz,
2H), 2.33 (s, 3H), 1.70 (d, J = 7.1 Hz, 3H), 1.39 (t, J = 7.2 Hz, 3H); '*C NMR (100 MHz, CDCl;)  167.0,
151.7, 143.0, 138.7, 137.4, 130.2, 130.0, 129.8, 129.0, 128.6, 128.7, 126.51, 115.94, 61.3, 21.54, 15.7,
14.8; Data for the minor isomer: 'H NMR (400 MHz, CDCl;) & 7.87-7.90 (m, 2H), 7.43-7.46 (m, 2H),
7.28-7.32 (m, 2H), 7.06 (d, J = 8.1 Hz, 2H), 6.38 (q, J = 6.9 Hz, 1H), 5.90 (d, J = 1.5 Hz, 1H), 5.15-5.16
(m, 1H), 4.32 (q, J = 7.2 Hz, 2H), 2.29 (s, 3H), 1.78 (d, J = 6.9 Hz, 3H), 1.35 (t, J = 7.2 Hz, 3H); °C
NMR (100 MHz, CDCIl;) 6 166.9, 145.8, 145.4, 144.8, 141.8, 138.0, 136.5, 129.2, 129.0, 128.5, 127.6,
126.48, 115.90, 61.1, 21.50, 16.2, 14.7; IR (film): 3086, 3024, 2979, 2921, 2870, 1716, 1606, 1510, 1274,
1103, 826, 775cm™"; HRMS (EI): m/z caled. for Co1Hx05: 306.1620; found 306.1619
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To a solution of PdCly(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 3-(1-bromovinyl)aniline (198.1 mg, 1.0 mmol), 4,4,5,5-tetramethyl-2-(1-
phenylvinyl)-1,3,2-dioxaborolane (253.1 mg, 1.1 mmol) at room temperature. The mixture was stirred at
60 °C for 18 h. The reaction mixture was quenched with H,O (20 mL). The aqueous layer was extracted
with diethyl ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried over MgSOs,,
and concentrated under reduced pressure. Silica gel fresh column chromatography (EtOAc:hexane = 1:5)

gave 3-(3-phenylbuta-1,3-dien-2-yl)aniline (73 mg, 0.33 mmol, 33%) as brown oil.”

3-(3-Phenylbuta-1,3-dien-2-yl)aniline (1p) : Ry = 0.4 (EtOAc:hexane = 1:5); Brown oil. 'H NMR (400
MHz, CDCls) & 7.40-7.37 (m, 2H), 7.29-7.20 (m, 3H), 7.06 (t, J = 7.1 Hz, 1H), 6.81 (td, J = 1.4, 7.7 Hz,
1H), 6.73 (t, J = 2.0 Hz, 1H), 6.57 (ddd, J = 0.8, 1.5, 7.9 Hz, 1H), 5.53 (d, J = 1.7 Hz, 1H), 5.51 (d, J =
1.7 Hz, 1H), 5.30 (d, J = 1.7 Hz, 1H), 5.26 (d, J = 1.7 Hz, 1H) ; >C NMR (100 MHz, CDCls) & 149.9,
149.8, 146.0, 141.4, 140.2, 129.0, 128.2, 127.5, 127.4, 118.2, 116.2, 116.1, 114.5, 114.4; IR (film): 3447,
3374, 3214, 3082, 3025, 2924, 2852, 1618, 1492, 1444, 904 cm™; HRMS (EI): m/z caled. for C 6H;sN:
221.1204; found 221.1202

A
o
1q

To a solution of PdCl,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 3-(1-bromovinyl)aniline (198.1 mg, 1.0 mmol), 2-(1-(4-methoxyphenyl)
vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (286.1 mg, 1.1 mmol) at room temperature. The mixture
was stirred at 60 °C for 18 h. The reaction mixture was quenched with H,O (20 mL). The aqueous layer
was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried
over MgSQO,, and concentrated under reduced pressure. Silica gel fresh column chromatography
(EtOAc:hexane = 1:2) gave 3-(3-(4-methoxyphenyl)buta-1,3-dien-2-yl)aniline (78 mg, 0.31 mmol, 31%)

as brown oil.*

3-(3-(4-Methoxyphenyl)buta-1,3-dien-2-yl)aniline (1q) : Rr= 0.5 (EtOAc:hexane = 1:2); Brown oil. 'H
NMR (400 MHz, CDCl3) & 7.32 (dt, J = 8.9, 2.2 Hz, 2H), 7.05 (t, J = 7.8 Hz, 1H), 6.82-6.78 (m, 3H),

6.72 (t, J = 2.0 Hz, 1H), 6.56 (ddd, 7.9, 2.3, 0.9 Hz, 1H), 5.51 (d, J = 1.8 Hz, 1H), 5.46 (d, J= 1.8 Hz,
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1H), 5.27 (d, J= 1.8 Hz, 1H), 5.22 (d, J = 1.8 Hz, 1H), 3.77 (s, 3H), 3.59 (s, 2H); °C NMR (100 MHz,
CDCl3) 6 159.1, 150.1, 149.1, 146.1, 141.4, 132.7, 129.1, 128.5, 118.0, 115.8, 114.5, 114.4, 114.2, 1137,
113.5, 55.2; IR (film): 3459, 3370, 3222, 3087, 3005, 2958, 2933, 2836, 1604, 1510, 1249, 1177, 1031,
903, 837, 791 cm'l; HRMS (EI): m/z calced. for C;7H7NO: 251.1310; found 251.1308

N
|

~0 1r

To a solution of PdCI,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 4-(1-bromovinyl)pyridine (184 mg, 1.0 mmol), 2-(1-(4-methoxyphenyl)
vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (286.1 mg, 1.1 mmol) at room temperature. The mixture
was stirred at 60 °C for 18 h. The reaction mixture was quenched with H,O (20 mL). The aqueous layer
was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed with brine (20 mL), dried
over MgSO,4, and concentrated under reduced pressure. Silica gel fresh column chromatography
(EtOAc:hexane = 1:1) gave 4-(3-(4-Methoxyphenyl)buta-1,3-dien-2-yl)pyridine (145 mg, 0.61 mmol,
61%) as white solid.*

4-(3-(4-Methoxyphenyl)buta-1,3-dien-2-yl)pyridine (1r) : R;= 0.4 (EtOAc:hexane = 1:1); white solid.
m.p. 48-51 °C; 'H NMR (400 MHz, CDCls) & 8.50 (d, J = 6.0 Hz, 2H), 7.29-7.25 (m, 4H), 6.80 (d, J =
8.8 Hz, 2H), 5.71 (d, J= 1.3 Hz, 1H), 5.53 (d, J = 1.4 Hz, 1H), 5.50 (d, J = 1.3 Hz, 1H), 5.25 (d, J= 1.4
Hz, 1H), 3.77 (s, 3H); *C NMR (100 MHz, CDCls) & 159.4, 149.9, 147.98, 147.9, 147.5, 131.8, 128.5,
122.0, 118.8, 115.4, 113.7, 55.2; IR (film): 3090, 3035, 2836, 1606, 1595, 1510, 1251, 1178, 1033, 835
cm'l; HRMS (EI): m/z caled for C;sH sNO: 237.1154; found: 237.1151

o
1s
To a solution of PdCI,(dppf), (22.0 mg, 3 mol %) and potassium phosphoxide (636.8 mg, 3.0 mmol) in
DMF (4.0 mL) were added 3,3-dimethylbut-1-en-2-yl trifluoromethanesulfonate (232.2 mg, 1.0 mmol),
2-(1-(4-methoxyphenyl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (286.1 mg, 1.1 mmol) at room
temperature. The mixture was stirred at 60 °C for 18 h. The reaction mixture was quenched with H,O (20
mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed

with brine (20 mL), dried over MgSQ,, and concentrated under reduced pressure. Silica gel fresh column
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chromatography (hexane) gave 1-(4,4-Dimethyl-3-methylenepent-1-en-2-yl)-4-methoxybenzene (71 mg,

0.33 mmol, 33%) as colorless oil.*

1-(4,4-Dimethyl-3-methylenepent-1-en-2-yl)-4-methoxybenzene (1s) : R,= 0.3 (hexane); Colorless oil.
'H NMR (400 MHz, CDCl3) & 7.35 (dt, J = 8.89, 2.96 Hz, 2H), 6.83 (dt, J = 8.88, 2.96 Hz, 2H), 5.27 (d, J
=2.08 Hz, 1H), 5.20 (d, J = 2.00 Hz, 1H), 4.91 (d, J = 2.04 Hz, 2H), 3.81 (s, 3H), 0.99 (s, 9H); °C NMR
(100 MHz, CDCl3) 6 159.1, 158.9, 150.7, 133.9, 127.8, 113.4, 113.0, 112.3, 55.2, 35.8, 30.4; IR (film):
3086, 2964, 2904, 2868, 2835, 1606, 1509, 1463, 1289, 1249, 1178, 1037, 902, 837 cm™'; HRMS (ED):
m/z calcd. for Ci5Hy00: 216.1514; found 216.1511

Typical experimental procedures for synthesis of indenes via Brgnsted acid-catalyzed cyclization of
2,3-diaryl-1,3-dienes:

1) TfOH-catalyzed cyclization of symmetric 2,3-diaryl-1,3-dienes:

5 mol % TfOH
CH,Cly, rt, 5 min

FG

72a\
=

To a solution of buta-1,3-diene-2,3-diyldibenzene (103.1 mg, 0.5 mmol) in CH,Cl, (5 mL) was added
trifluoromethanesulfonic acid (2 L, 0.025 mmol, 5 mol %) at room temperature. The mixture was stirred
at room temperature for 5 min. The solvent was removed under reduced pressure. The crude product was

purified by silica gel fresh column chromatography (hexane) to give 3-methyl-2-phenyl-1H-indene (94.9

mg, 0.46 mmol, 92%).

2a
3-Methyl-2-phenyl-1H-indene (2a)° : R, = 0.2 (hexane); Colorless oil. "H NMR (400 MHz, CDCl;) &
7.46-7.50 (m, 3H), 7.37-7.43 (m, 3H), 7.33 (t, J=7.3 Hz, 1H), 7.28 (tt, J= 7.0 Hz, 1.4 Hz, 1H), 7.21 (td,
J=74Hz, 1.4 Hz, 1H), 3.73 (d, J = 2.0 Hz, 2H), 2.30 (t, J = 2.0 Hz, 3H); >*C NMR (100 MHz, CDCl5) &
147.9, 142.9, 140.7, 138.0, 135.1, 128.8, 128.7, 127.1, 126.9, 125.2, 123.8, 119.6, 41.4, 12.4; IR (film):
3052, 3020, 2925, 2856, 1599, 1493, 1466, 1390, 1208, 760, 699 cm™'; HRMS (EI): m/z calcd for CsH 4
206.1096; found: 206.1096
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To a solution of 2,2'-(buta-1,3-diene-2,3-diyl)bis(methylbenzene) (117.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 L, 0.025 mmol, 5 mol %) at room temperature. The
mixture was stirred at room temperature for 5 min. The solvent was removed under reduced pressure. The

crude product was purified by silica gel fresh column chromatography (hexane) to give 3,4-dimethyl-2-o-

tolyl-1H-indene (103.1 mg, 0.44 mmol, 88%).

3,4-Dimethyl-2-o-tolyl-1H-indene (2b) : R, = 0.3 (hexane); White solid. m.p. 61-63 °C; 'H NMR (400
MHz, CDCl3) & 7.29 (d, J = 6.58 Hz, 1H), 7.18-7.27 (m, 3H), 7.11-7.14 (m, 1H), 7.05-7.09 (m, 2H), 3.54
(d, J = 2.0 Hz, 2H), 2.64 (s, 3H), 2.21 (s, 3H), 2.12 (t, J = 2.2 Hz, 3H); °C NMR (100 MHz, CDCls) &
144.5,144.2, 142.5,138.4, 137.1, 136.9, 131.5, 130.4, 129.9, 129.6, 127.5, 125.9, 124.9, 121.8, 42.9, 20.5,
20.4, 15.8; IR (film): 3040, 3013, 2958, 2922, 1489, 1453, 1390, 1262, 1059, 908, 760, 728 cm™'; HRMS
(EI): m/z calcd for C;gH5:234.1409; found: 234.1407

To a solution of 4,4'-(buta-1,3-diene-2,3-diyl)bis(methylbenzene) (117.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 x«L, 0.025 mmol, 5 mol %) at room temperature. The
mixture was stirred at room temperature for 5 min. The solvent was removed under reduced pressure. The
crude product was purified by silica gel fresh column chromatography (hexane) to give 3,6-dimethyl-2-p-
tolyl-1H-indene (102 mg, 0.44 mmol, 87%).

3,6-Dimethyl-2-p-tolyl-1H-indene (2c)° : Rr=0.2 (hexane); Colorless oil. 'H NMR (400 MHz, CDCl5) &
7.36-7.38 (m, 2H), 7.27 (s, 1H), 7.20-7.23 (m, 3H), 7.13 (d, J = 7.4 Hz, 1H), 3.67 (d, J = 1.9 Hz, 2H),
2.41 (s, 1H), 2.38 (s, 1H), 2.27 (t, J = 2.0 Hz, 3H); °C NMR (100 MHz, CDCLy) & 145.5, 143.1, 139.6,
136.6, 135.3, 134.7, 134.4, 129.5, 128.5, 127.5, 124.7, 119.1, 41.2, 21.9, 21.6, 12.4; IR (film): 3019, 2920,
2858, 1644, 1447, 1391, 908, 867, 817, 733, 545 cm™'; HRMS (EI): m/z calcd for CigHyg: 234.1409;
found: 234.1406
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2d (1:1.4)

To a solution of 3,3'-(buta-1,3-diene-2,3-diyl)bis(methylbenzene) (117.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 L, 0.025 mmol, 5 mol %) at room temperature. The
mixture was stirred at room temperature for 5 min. The solvent was removed under reduced pressure. The
crude product was purified by silica gel fresh column chromatography (hexane) to give 3,5-dimethyl-2-m-

tolyl-1H-indene and 3,7-dimethyl-2-m-tolyl-1H-indene (100 mg, 0.43 mmol, 85%).

Mixture of 3,5-dimethyl-2-m-tolyl-1H-indene and 3,7-dimethyl-2-m-tolyl-1H-indene (2d) : R,= 0.3
(hexane); Colorless oil. Data for the major isomer; "H NMR (400 MHz, CDCls)  6.92-7.24 (m, 7H), 3.57
(d, /= 1.3 Hz, 2H), 2.33 (s, 3H), 2.30 (s, 3H), 2.18 (t, J = 2.0, 3H); Data for the minor isomer; "H NMR
(400 MHz, CDCl3) 6 6.92-7.24 (m, 7H), 3.51 (d, J = 1.9 Hz, 2H), 2.31 (s, 3H), 2.29 (s, 3H), 2.20 (t, J =
2.0 Hz, 3H); Mixture of product; BC NMR (100 MHz, CDCl,): 6 148.3, 147.7, 141.5, 141.2, 140.6, 140.0,
138.4, 138.2, 136.4, 135.3, 134.9, 133.0, 129.40, 129.39, 128.7, 127.9, 127.3, 126.5, 126.0, 125.90,
125.87, 123.5, 120.3, 117.3, 41.1, 40.5, 22.09, 22.07, 19.0, 12.6, 12.4; IR (film): 3038, 2919, 2859, 1689,
1603, 1474, 1379, 1038, 910, 782, 703 cm™; HRMS (EI): m/z caled for CisHis: 234.1409; found:

234.1409
OMe
MeO 2

To a solution of 4,4'-(buta-1,3-diene-2,3-diyl)bis(methoxybenzene) (133.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 L, 0.025 mmol, 5 mol %) at room temperature. The
mixture was stirred at room temperature for 5 min. The solvent was removed under reduced pressure. The
crude product was purified by silica gel fresh column chromatography (hexane) to give 6-methoxy-2-(4-

methoxyphenyl)-3-methyl-1H-indene (117 mg, 0.44 mmol, 88%).

6-Methoxy-2-(4-methoxyphenyl)-3-methyl-1H-indene (2e) : Rr= 0.3 (hexane); White solid. m.p. 89-
92 °C; '"H NMR (400 MHz, CDCl3) § 7.38-7.41 (m, 2H), 7.23 (d, J = 8.3 Hz, 1H), 7.05-7.06 (m, 1H),
6.93-6.96 (m, 2H), 6.86-6.90 (m, 1H), 3.841 (s, 3H), 3.837 (s, 3H), 3.66 (d, J = 1.8 Hz, 2H), 2.26 (t, J =
2.0 Hz, 3H); BC NMR (100 MHz, CDCl3) 6 158.6, 158.3, 144.4, 141.4, 138.2, 133.4, 130.8, 129.5, 119.6,
114.3, 112.2, 110.4, 56.0, 56.7, 41.3, 12.5; IR (film): 2998, 2935, 2835, 1707, 1606, 1510, 1481, 1284,
1250, 1180, 1033, 831 cm™'; HRMS (EI): m/z caled for C gH;30,: 266.1307; found: 266.1307
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To a solution of 4,4'-(buta-1,3-diene-2,3-diyl)bis(chlorobenzene) (137.6 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 L, 0.025 mmol, 5 mol %) at room temperature. The
mixture was stirred at room temperature for 5 min. The solvent was removed under reduced pressure. The
crude product was purified by silica gel fresh column chromatography (hexane) to give 6-chloro-2-(4-

chlorophenyl)-3-methyl-1H-indene (110 mg, 0.4 mmol, 80%).

6-Chloro-2-(4-chlorophenyl)-3-methyl-1H-indene (2f)° : Ry= 0.3 (hexane); White solid. m.p. 111-114
°C; 'TH NMR (400 MHz, CDCl3) § 7.41 (s, 1H), 7.37 (s, 4H), 7.30 (dd, J = 8.1 Hz, 1.6 Hz, 1H), 7.24-7.26
(m, 1H), 3.66 (d, J = 1.6 Hz, 2H), 3.38 (t, J = 2.0 Hz, 3H); °C NMR (100 MHz, CDCl;) 5146.2, 144.2,
139.8, 135.9, 135.1, 133.1, 131.4, 129.8, 129.1, 127.1, 124.2, 120.4, 41.1, 12.4; IR (film): 2923, 2853,
1568, 1491, 1398, 1179, 1092, 890, 856, 816 cm'; HRMS (EI): m/z caled for CigH»Cly: 274.0316;

found: 274.0317
CF
3 2g

To a solution of 4,4'-(buta-1,3-diene-2,3-diyl)bis((trifluoromethyl)benzene) (171.1 mg, 0.5 mmol) in
CH,Cly (5 mL) was added trifluoromethanesulfonic acid (2 xL, 0.025 mmol, 5 mol %) at room
temperature. The mixture was stirred at room temperature for 5 min. The solvent was removed under
reduced pressure. The crude product was purified by silica gel fresh column chromatography (hexane) to

give 3-methyl-6-(trifluoromethyl)-2-(4-(trifluoromethyl)phenyl)-1 H-indene (145 mg, 0.425 mmol, 85%).

3-Methyl-6-(trifluoromethyl)-2-(4-(trifluoromethyl)phenyl)-1H-indene (2g) : Ry= 0.3 (hexane); White
solid. m.p. 62-64 °C; "H NMR (400 MHz, CDCl3) § 7.71 (d, J = 9.5 Hz, 2H), 7.68 (s, 1H), 7.63 (d, J= 8.1
Hz, 1H), 7.58 (d, J = 8.2 Hz, 2H), 7.47 (d, J = 8.0 Hz, 1H), 3.80 (d, J = 1.9 Hz, 2H), 2.34 (t, J = 2.1 Hz,
3H); *C NMR (100 MHz, CDCl5) § 150.6, 142.9, 142.1, 140.7, 136.5, 128.9, 125.9 (q, J = 0.04 Hz),
124.4 (q, J=0.04 Hz), 120.7 (q, J = 0.04 Hz), 119.9, 41.3, 12.4; IR (film): 3055, 2926, 2864, 1716, 1616,
1436, 1324, 1167, 1117, 1070, 901, 836 ¢cm™'; HRMS (EI): m/z caled for CigHoFq: 342.0843; found:
342.0840
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2h

To a solution of diethyl 4,4'-(buta-1,3-diene-2,3-diyl)dibenzoate (175.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 xL, 0.025 mmol, 5 mol %) at room temperature. The
mixture was stirred at 70 °C for 30 min. The solvent was removed under reduced pressure. The crude
product was purified by silica gel fresh column chromatography (EtOAc: hexane = 1:10) to give ethyl 2-
(4-(ethoxycarbonyl)phenyl)-3-methyl-1H-indene-6-carboxylate (170 mg, 0.485 mmol, 97%).

Ethyl 2-(4-(ethoxycarbonyl)phenyl)-3-methyl-1H-indene-6-carboxylate (2h) : R, = 0.2 (EtOAc:
hexane = 1:10); Yellow solid. m.p. 72-76 °C; 'H NMR (400 MHz, CDCl,) ¢ 8.14 (d, J = 0.6 Hz, 1H),
8.07-8.11 (m, 3H), 7.54-7.57 (m, 2H), 7.43 (d, J = 8.0 Hz, 1H), 4.41 (q, J = 7.1 Hz, 2H), 4.40 (q, J = 7.1
Hz, 2H), 3.81 (d, J= 1.8 Hz, 2H), 2.35 (t, /= 2.0 Hz, 3H), 1.422 (t,J=7.2 Hz, 3H), 1.417 (t, /= 7.1 Hz,
3H); *C NMR (100 MHz, CDCl3) § 167.6, 166.8, 152.0, 143.2, 142.6, 141.8, 136.9, 136.9, 130.1, 129.3,
129.1, 128.5, 127.7, 124.7, 119.5, 61.4, 61.2, 41.2, 14.82, 14.77, 12.6; IR (film): 3056, 2981, 2937, 2906,
1714, 1606, 1366, 1275, 1178, 1105, 1022, 772 cm™; HRMS (EI): m/z caled for CoHayO4: 350.1518;
found: 350.1516

2i
To a solution of (2Z,4Z)-hexa-2,4-diene-3,4-diyldibenzene (117.2 mg, 0.5 mmol) in CH,Cl, (5§ mL)
was added trifluoromethanesulfonic acid (2 uL, 0.025 mmol, 5 mol %) at room temperature. The mixture
was stirred at room temperature for 5 min. The solvent was removed under reduced pressure. The crude

product was purified by silica gel fresh column chromatography (hexane) to give 3-ethyl-1-methyl-2-
phenyl-1H-indene (111 mg, 0.475 mmol, 95%).

3-Ethyl-1-methyl-2-phenyl-1H-indene (2i)® : Ry = 0.3 (hexane); Colorless oil. 'H NMR (400 MHz,
CDCly) 6 7.40-7.47 (m, 4H), 7.28-7.38 (m, 4H), 7.22-7.25 (m, 1H), 3.85 (q, J= 7.5 Hz, 1H), 2.68 (q, J =
7.6 Hz, 2H), 1.28 (t, J = 7.5 Hz, 3H), 1.20 (d, J = 7.5 Hz, 3H); *C NMR (100 MHz, CDCl3) & 149.1,
146.9, 145.2, 139.7, 137.1, 129.3, 128.7, 127.1, 126.9, 125.1, 123.1, 119.9, 46.4, 19.6, 16.7, 14.4; IR
(film): 3018, 2965, 2928, 2871, 1493, 1465, 743, 698 cm’; HRMS (EI): m/z calcd for C;gH;s: 234.1409;
found: 234.1405
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Ph

Ph 2
To a solution of (1E,3E)-buta-1,3-diene-1,2,3,4-tetrayltetrabenzene (179.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (10 L, 0.125 mmol, 25 mol %) at room temperature. The
mixture was stirred at room temperature for 20 min. The solvent was removed under reduced pressure.

The crude product was purified by silica gel fresh column chromatography (hexane) to give 3-benzyl-1,2-

diphenyl-1H-indene (165 mg, 0.46 mmol, 92%).

3-Benzyl-1,2-diphenyl-1H-indene (2j)° : Ry/= 0.2 (hexane); White solid. m.p. 117-119 °C; "H NMR (300
MHz, CDCls) & 7.09-7.32 (m, 19H), 5.05 (s, 1H), 4.12 (d, J = 16.1 Hz, 1H); >C NMR (75 MHz, CDCl5)
8 148.2, 147.5, 144.9, 139.7, 139.5, 137.4, 135.9, 129.4, 128.71, 128.65, 128.6, 128.3, 128.2, 127.8, 127.0,
126.9, 126.6, 126.1, 125.4, 123.7, 120.4, 58.2, 32.2; IR (film): 3060, 3025, 2923, 1601, 1494, 1467, 1452,
1442 cm'l; HRMS (EI): m/z calcd for CpgHay: 358.1721; found: 358.1694

-0
o) 2k
To a solution of 1,1'-(4,4'-(hexa-2,4-diene-3,4-diyl)bis(4,1-phenylene))diethanone (159.2 mg, 0.5
mmol) in CH,Cl, (5 mL) was added trifluoromethanesulfonic acid (10 L, 0.125 mmol, 25 mol %) at
room temperature. The mixture was stirred at 70 °C for 16 h. The solvent was removed under reduced

pressure. The crude product was purified by silica gel fresh column chromatography (EtOAc:hexane =

1:5) to give 1-(4-(6-acetyl-3-ethyl-1-methyl-1H-inden-2-yl)phenyl)ethanone (119 mg, 0.375 mmol, 75%).

1-(4-(6-Acetyl-3-ethyl-1-methyl-1H-inden-2-yl)phenyl)ethanone (2k) : R,= 0.1 (EtOAc:hexane = 1:5);
light yellow solid. m.p. 105-111 °C; 'H NMR (300 MHz, CDCl3) & 8.068-8.072 (m, 1H), 8.03-8.06 (m,
2H), 7.99 (dd, J = 1.3 Hz, 8.0 Hz, 1H), 7.44-7.49 (m, 3H), 3.95 (q, J =7.6 Hz, 1H), 2.72 (q, J = 7.7 Hz,
2H), 2.66 (s, 3H), 2.65 (S, 3H), 1.30 (t, J = 7.6 Hz, 3H), 1.23 (d, J = 7.5 Hz, 3H); *C NMR (75 MHz,
CDCIl3) 6 198.2, 197.6, 149.3, 148.7, 141.0, 135.7, 134.4, 128.9, 128.7, 128.6, 128.1, 125.9, 122.4, 119.5,
46.1, 26.8, 26.6, 19.3, 16.0, 13.8; IR (film): 3054, 2967, 2929, 2873, 1680, 1603, 1426, 1358, 1267, 1250,
957, 829 cm'l; HRMS (EI): m/z calcd for C,H2,0,: 318.1620; found: 318.1621

2) TfOH-catalyzed cyclization of unsymmetric 2,3-diaryl-1,3-dienes:

S19



5 mol % TfOH
: F \ 7
CH,Cl,, 0°C, 10 min X

B\
|
C
3

To a solution of ethyl 4-(3-p-tolylbuta-1,3-dien-2-yl)benzoate (146.1 mg, 0.5 mmol) in CH,Cl, (5 mL)
was added trifluoromethanesulfonic acid (2 xL, 0.025 mmol, 5 mol%) at 0 °C. The mixture was stirred at
0 °C for 10 min. The solvent was removed under reduced pressure. The crude product was purified by
silica gel fresh column chromatography (EtOAc:hexane = 1:10) to give ethyl 4-(3,6-dimethyl-1H-inden-
2-yl)benzoate (141.7 mg, 0.49 mmol, 97%).

2

Ethyl 4-(3,6-dimethyl-1H-inden-2-yl)benzoate (21) : Ry = 0.2 (EtOAc:hexane = 1:10); Light yellow
solid. m.p. 53-58 °C; '"H NMR (300 MHz, CDCl5) & 8.05-8.09 (m, 2H), 7.52-7.54 (m, 2H), 7.25-7.30 (m,
2H), 7.16 (d, J= 7.2 Hz, 1H), 4.39 (q, J = 7.1 Hz, 2H), 3.72 (d, J = 2.0 Hz, 2H), 2.42 (s, 3H), 2.32 (t, J =
2.1 Hz, 3H), 1.41 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl;) & 166.6, 144.7, 142.8, 142.8, 142.3,
138.1, 136.9, 135.2, 129.6, 128.1, 127.9, 127.3, 124.4, 119.2, 60.9, 40.5, 21.6, 14.4, 12.3; IR (film): 2979,
2917, 2864, 1713, 1605, 1446, 1366, 1274, 1183, 1107, 1021, 772 cm'; HRMS (ED): m/z caled for
Ca0H200,: 292.1463; found: 292.1465

CI)X
2m

To a solution of 1-(4-(2-p-tolylpenta-1,3-dien-3-yl)phenyl)ethanone (138.2 mg, 0.5 mmol) in CH,Cl,
(5 mL) was added trifluoromethanesulfonic acid (2 xL, 0.025 mmol, 5 mol%) at 0 °C. The mixture was
stirred at 0 °C for 10 min. The solvent was removed under reduced pressure. The crude product was
purified by silica gel fresh column chromatography (EtOAc:hexane = 1:5) to give 1-(4-(1,3,6-trimethyl-
1 H-inden-2-yl)phenyl)ethanone (126 mg, 0.455 mmol, 91%).

1-(4-(1,3,6-Trimethyl-1H-inden-2-yl)phenyl)ethanone (2m) : R, = 0.4 (EtOAc:hexane = 1:5); Yellow
solid. m.p. 98-100 °C; 'H NMR (300 MHz, CDCls) & 8.02 (d, J = 8.3 Hz, 2H), 7.46 (d, J = 8.3 Hz, 2H),
7.27-7.29 (m, 2H), 7.17 (d, J= 7.8 Hz, 1H), 3.89 (qd, J = 7.4, 1.7 Hz, 1H), 2.64 (s, 3H), 2.44 (s, 3H), 2.27
(d, J= 2.0 Hz, 3H), 1.20 (d, J = 7.5 Hz, 3H); °C NMR (75 MHz, CDCl3) & 197.7, 148.6, 144.5, 142.9,
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141.8, 135.5, 135.4, 134.9, 129.0, 128.4, 127.5, 123.5, 119.2, 45.3, 26.6, 21.6, 16.4, 11.9; IR (film): 3003,
2964, 2925, 2864, 1681, 1601, 1405, 1357, 1268, 956, 816, 596 cm™'; HRMS (EI): m/z calcd for CoH,00:
276.1514; found: 276.1518

e

CIHA)A
2n

To a solution of 1-(4-(2-(2-methoxyphenyl)penta-1,3-dien-3-yl)phenyl)ethanone (146.2 mg, 0.5 mmol)
in CH,Cl, (5 mL) was added trifluoromethanesulfonic acid (2 L, 0.025 mmol, 5 mol%) at 0 °C. The
mixture was stirred at 0 °C for 30 min. The solvent was removed under reduced pressure. The crude
product was purified by silica gel fresh column chromatography (EtOAc:hexane = 1:10) to give 1-(4-(4-
methoxy-1,3-dimethyl-1H-inden-2-yl)phenyl)ethanone (130 mg, 0.445 mmol, 89%).

1-(4-(4-Methoxy-1,3-dimethyl-1H-inden-2-yl)phenyl)ethanone (2n) : R,= 0.2 (EtOAc:hexane = 1:10);
Colorless oil. '"H NMR (400 MHz, CDCls) & 7.99-8.02 (m, 2H), 7.41-7.44 (m, 2H), 7.19-7.25 (m, 1H),
7.08 (d, J = 7.5 Hz, 1H), 6.83 (d, J = 8.1 Hz, 1H), 3.88 (m, 4H), 2.63 (s, 3H), 2.44 (d, J = 2.0 Hz, 3H),
1.15 (d, J = 7.5 Hz, 3H); °C NMR (100 MHz, CDCl;) & 198.2, 155.6, 151.3, 144.5, 142.3, 136.5, 135.3,
133.2, 130.0, 129.7, 128.8, 127.1, 116.1, 115.7, 109.8, 55.8, 46.3, 27.0, 16.9, 15.4; IR (film): 3060, 3001,
2962, 2927, 2868, 2835, 1680, 1600, 1479, 1259, 1103, 743 cm™'; HRMS (EI): m/z caled for CyoH200x:
292.1463; found: 292.1465

I )roo
20

To a solution of ethyl 4-(2-p-tolylpenta-1,3-dien-3-yl)benzoate (153.2 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (2 uL, 0.025 mmol, 5 mol%) at 0 °C. The mixture was
stirred at 0 °C for 30 min. The solvent was removed under reduced pressure. The crude product was
purified by silica gel fresh column chromatography (EtOAc:hexane = 1:10) to give ethyl 4-(1,3,6-
trimethyl-1H-inden-2-yl)benzoate (150 mg, 0.49 mmol, 98%).

Ethyl 4-(1,3,6-trimethyl-1H-inden-2-yl)benzoate (20) : R,= 0.3 (EtOAc:hexane = 1:10); Colorless oil.
'H NMR (300 MHz, CDCl3) & 8.08-8.10 (m, 2H), 7.41-7.44 (m, 2H), 7.26-7.29 (m, 2H), 7.16 (d, J= 7.8
Hz, 1H), 4.40 (q, J = 7.1 Hz, 2H), 3.88 (qd, J = 7.4, 1.8 Hz, 1H), 2.44 (s, 3H), 2.26 (d, J = 2.0 Hz, 3H),
1.41 (t, J=7.1 Hz, 3H), 1.19 (t, J = 7.5 Hz, 3H); °C NMR (75 MHz, CDCl;) & 166.6, 148.6, 144.7, 143.0,
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141.0, 135.3, 135.2, 129.5, 128.8, 128.2, 127.5, 123.5, 119.2, 60.9, 45.4, 21.6, 16.4, 14.4, 11.9; IR (film):
2975, 2927, 2806, 1715, 1602, 1276, 1179, 1108, 1022, 859, 815, 777 cm™'; HRMS (EI): m/z calcd for

C21H2,0,: 306.1620; found: 306.1624

2p NH,

To a solution of 3-(3-phenylbuta-1,3-dien-2-yl)aniline (110.7 mg, 0.5 mmol) in CH,Cl, (5 mL) was added
trifluoromethanesulfonic acid (10 xL, 0.125 mmol, 25 mol%) at room temperature. The mixture was
stirred at room temperature for 10 min. The reaction mixture was quenched with sat-NaHCO3 (20 mL).
The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer was washed with
brine (20 mL), dried over MgSQy4, and concentrated under reduced pressure. The crude product was
purified by silica gel fresh column chromatography (EtOAc:hexane = 1:5) to give 3-(3-methyl-1H-inden-
2-yl)aniline (108.4 mg, 0.49 mmol, 98%).

3-(3-Methyl-1H-inden-2-yl)aniline (2p) : Ry = 0.5 (EtOAc:hexane = 1:5); Brown oil. 'H NMR (400
MHz, CDCl3) 8 7.47 (d, J= 7.3 Hz, 1H), 7.38-7.36 (m, 1H), 7.212 (td, J= 7.2, 1.5 Hz, 1H), 7.207 (t,J =
7.8 Hz, 1H), 6.89 (dt, 7.6, 1.0 Hz, 1H), 6.80 (t, /= 2.0 Hz, 1H), 6.63 (ddd, /= 8.0, 2.4, 0.9 Hz, 1H), 3.70
(d, J = 2.1 Hz, 2H), 3.70 (NH,, 2H), 2.30 (t, J = 2.0 Hz, 3H) ; *C NMR (100 MHz, CDCl3) & 158.0,
146.3, 144.2, 140.9, 138.8, 138.3, 134.2, 129.3, 119.4, 118.8, 114.7, 113.4, 111.9, 110.0, 55.6, 40.9, 12.1;
IR (film): 3458, 3375, 3214, 3045, 2961, 2924, 2853, 1603, 1456, 1261, 1094 cm™'; HRMS (EI): m/z
calcd for CigH;5N: 221.1204; found: 221.1205

SO0
2 NH,

q
To a solution of 3-(3-(4-methoxyphenyl)buta-1,3-dien-2-yl)aniline (125.7 mg, 0.5 mmol) in CH,Cl, (5
mL) was added trifluoromethanesulfonic acid (10 xL, 0.125 mmol, 25 mol%) at room temperature. The
mixture was stirred at room temperature for 10 min. The reaction mixture was quenched with sat-
NaHCOs; (20 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer
was washed with brine (20 mL), dried over MgSQy, and concentrated under reduced pressure. The crude
product was purified by silica gel fresh column chromatography (EtOAc:hexane = 1:2) to give 3-(6-
methoxy-3-methyl-1H-inden-2-yl)aniline (121.9 mg, 0.49 mmol, 97%).
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3-(6-Methoxy-3-methyl-1H-inden-2-yl)aniline (2q) : R, = 0.3 (EtOAc:hexane = 1:2); Colorless oil. 'H
NMR (400 MHz, CDCl3) § 7.12 (t, J = 7.8 Hz, 2H), 7.19 (t, J = 7.8 Hz, 1H), 7.06 (d, J = 2.2 Hz, 1H),
6.90-6.86 (m , 2H), 6.78 (t, J = 6,8 Hz, 1H), 6.61 (ddd, /= 7.9, 2.3, 0.9 Hz, 1H), 3.85 (s, 3H), 3.70 (s, 2H),
3.67 (d, J = 1.8 Hz, 2H), 2.27 (t, J = 2.1 Hz, 3H) ; °C NMR (100 MHz, CDCl3) & 158.0, 146.3, 144.2,
140.9, 138.8, 138.3, 134.2, 129.3, 119.4, 118.8, 114.7, 113.4, 111.9, 110.0, 55.6, 40.9, 12.1; IR (film):
3447, 3368, 3220, 2933, 2854, 2833, 1602, 1480, 1288, 1244, 1027 cm™'; HRMS (EI): m/z calcd for

Ci17H17NO: 251.1310; found: 251.1312
§ N
O 2r

To a solution of 4-(3-(4-methoxyphenyl)buta-1,3-dien-2-yl)pyridine (118.6 mg, 0.5 mmol) in CH,Cl,
(5 mL) was added trifluoromethanesulfonic acid (52 xL, 0.65 mmol, 1.3 equiv.) at room temperature. The
mixture was stirred at room temperature for 30 min. The reaction mixture was quenched with sat-
NaHCOs (20 mL). The aqueous layer was extracted with diethyl ether (3 x 20 mL), and the organic layer
was washed with brine (20 mL), dried over MgSO,, and concentrated under reduced pressure. The crude
product was purified by silica gel fresh column chromatography (EtOAc:hexane = 1:1) to give 4-(6-
methoxy-3-methyl-1H-inden-2-yl)pyridine (106.7 mg, 0.45 mmol, 90%).

4-(6-Methoxy-3-methyl-1H-inden-2-yl)pyridine (2r): R,= 0.3 (EtOAc:hexane = 1:1); Yellow solid. m.p.
89-91 °C; 'H NMR (400 MHz, CDCl3) & 8.60 (d, J = 5.6 Hz, 2H), 7.35-7.33 (m, 2H), 7.32 (d, J = 8.3 Hz,
1H), 7.10 (s, 1H), 6.91 (dd, J = 8.3 Hz, 2.4 Hz, 1H), 3.86 (s, 3H), 3.70 (d, J = 1.8 Hz, 2H), 2.35 (t, J = 2.1
Hz, 3H); BC NMR (100 MHz, CDCl;) 6 158.8, 149.9, 144.9, 144.3, 140.0, 138.8, 134.9, 122.3, 120.3,
112.4, 110.0, 55.6, 40.0, 12.4; IR (film): 3033, 2937, 2834, 1594, 1483, 1288, 1235, 815 cm’; HRMS
(EI): m/z calcd for C;¢H sNO: 237.1154; found: 237.1152

Pos 2

2s
To a solution of 1-(4,4-dimethyl-3-methylenepent-1-en-2-yl)-4-methoxybenzene (108.2 mg, 0.5 mmol)
in CH,Cl, (5 mL) was added trifluoromethanesulfonic acid (2 uL, 0.025 mmol, 5 mol%) at 0 °C. The
mixture was stirred at 0 °C for 10 min. The solvent was removed under reduced pressure. The crude
product was purified by silica gel fresh column chromatography (EtOAc:hexane = 1:30) to give 2-tert-
butyl-6-methoxy-3-methyl-1H-indene (107.1 mg, 0.495 mmol, 99%).
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2-tert-Butyl-6-methoxy-3-methyl-1H-indene (2s) : R, = 0.3 (EtOAc:hexane = 1:30); White solid. m.p.
52-54 °C; '"H NMR (400 MHz, CDCl3) § 7.12 (d, J = 8.3 Hz, 1H), 6.99 (t, J= 1.0 Hz, 1H), 6.83 (dd, J =
8.3, 2.4 Hz, 1H), 3.83 (s, 3H), 3.35 (d, J = 1.9 Hz, 2H), 2.18 (t, J = 2.0 Hz, 3H), 1.30 (s, 9H); °C NMR
(75 MHz, CDCl3) 6 157.3, 147.8, 143.3, 141.8, 130.3, 118.1, 111.5, 109.8, 55.7, 39.6, 33.7, 30.7, 12.4; IR
(film): 2951, 2856, 2829, 1461, 1395, 1271, 1148, 1027, 846, 814 cm™; HRMS (EI): m/z calcd for
Ci5H00: 216.1514; found: 216.1516
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PROENO 1
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Date_ 20110213
Time 14.44
INSTRUM spect
PROBHD 9 mm GNP 1H/1
PULPROG zg30
0 : 32768
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NS 16
Ds 0
SWH 65172.839
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AQ 2.6542580
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oW 81.000
DE 6.00
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D1 1.00000000
======== CHANNEL f1 ====
NUCt 1H
P1 10.20
PL1 0.00
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F2 - Processing parameters

SI 32768
SF 300.1300067
WDW EM
558 0
LB 0.30
GB 0
PC 1.00

10 NMR plot parameters
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Current Data Parameters

NAME act-11
EXPNO 144
PROCNO i

F2 - Acquisition Parameters

Date_ -20111021

Time 13.10
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG zgpg30

0 658536
SOLVENT C0C13

NS 177

DS 0

SWH 22675.736 Hz
FIDRES 0.346004 Hz
AQ 1.4451188 sec
RG 10321.3

oW 22.050 usec
DE 6.00 usec
TE 0.0 K

Di 2.00000000 sec
di1 0.03000000 sec
di2 0.00002000 sec
======== CHANNEL fi ========
NUC1 13C

P1 8.00 usec
pL1 2.00 dB
SFO1 75.4760505 MHz
======== CHANNEL f2 ========
CPOPRG2 waltz16

Nuca2 1H
pCPO2 100.00 usec
pL2 0.00 dB
PL12 20.00 dB
PL13 22.00 d8
SFG2 300.1312005 MHz
F2 - Processing parameters
SI 32768

SF 75.4677485 MHz
WOW EM

SS8 0

LB 1.00 Hz
GB 0

PC 1.40

10 NMR plot parameters

cX 20.00 cm

cY 10.00 cm

F1P 170.000 ppm

Fi 12829.52 Hz

F2p 10.000 ppm

F2 754.68 Hz
PPMCM 8.00000 ppm/cm

HZCM 603.74200 Hz/cm
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Current Data Parameters

NAME sep-11
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110905
Time 17.05
INSTRUM spect
PROBHD 5 mm Dual 43C/
PULPROG 2930

D 32768
SOLVENT £oc13

NS 32

0s 0

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 256

OwW 60.800 usec
0E 6.00 usec
TE 298.2 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01300000 sec
======== CHANNEL {1 ========
NUC1 1H

P1 11.00 usec
PL1 -2.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters

S 16384

SF 400.1300084 MHz
WOW EM

558 0

LB 0.30 Hz
58 0

PC 1.00

10 NMR plat parameters

CX 30.00 cm
cy 20.00 cm
FiP 8.500 ppm
Fi 3401.10 Hz
FarP -0.500 ppm
F2 -200.07 Hz
PPMCM 0.30000 ppm/cm

HZCM 120.03300 Hz/cm
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P5J-494

9.101
5.789

opm
146,483

198.047
145,344
137.656
136.079
135.857
135.8
130,591
12
126,768
128 .698

128 572

27.831
127,192
126.265

"
o
-

-

=

__—198.306
§:

-

=_—129.569

77.751
77.433

77

16

27.030
26.932

16.355
15.950
15.709
15.623

Current Data Parameters

NAME sep-11
EXPND 4
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110905

Time 17.21
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG z9pg30

™ 65536
SOLVENT COC13

NS 800

[I5] 2

SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ -—1:0289652-seC
RG 3649.1

OW 15.700 usec
OE 6.00 usec
TE 298.2 K

D1 2.00000000 sec
a1t 0.03000000 sec
DELTA 1.B9959998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f{ ========
NUCA 13C

P1 10.50 usec
PL1 -1.00 dB
SFO1 100.6254358 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H
PCPD2 105.00 usec
PL2 -2.00 dB
pL12 18.00 dB
PL13 20.00 dB
SFQ02 400.1324708 MHz

F2 - Processing parameters

ST 32768
SF 100.6127290
WDW EM
558 0
LB 1.00
6B 0
PC 1.40

10 NMR plot parameters

CX 30.00
cY 30.00
FiP 210.000
F1 2112B.67
FepP -5.000
F2 -503.06
PPMCM 7.16667
HZCM 721.05786

=

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Hz
3176.42
3174.70
3169.67
3167.87
2978.82

!

Integral

2976.99

2972.21

2970.42

2903.59
2901.40

2897.03
2895.48

2827.87

2818.79

QR

209.01

230.70

C_
—

2246.08
2244.863
2217.44
2215.¢1

/

| S

203.31 _—

105.18

a7
1
26.09

3 .
2

a7
1740.25
3

_/—‘.?
7
17
- 916.84

N\

CO,Et

1l

——— 623.89

-~ 551.80
<

544 .54

318.20

537.46

0.00

~ -

Current Data Parameters

NAME sep-11
EXPNO 49
PROCNO 1

F2 - Acquisition Parameters

Date_ 20111024
Time 11.37
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 32768
SOLVENT CDC13
NS 32
0s 0
SWH B8223.685
FIDRES 0.250967
AQ 1.9823444
RG 203.2
oW 60.800
DE 6.00
TE 208.2
01 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 iH
P1 14.00
PL1 -2.00
SFO1 400.1324710

F2 - Processing parameters

SI 16384
SF 400.1300130
WOW EM
SSB 0
LB 0.30
6B 0
PC 1.00

10 NMR plet parameters

CX 30.00
[ 20.00
FiP 8.500
F1 3401.10
Fep -0.500
F2 -200.07
PPMCM 0.30000
HZCM 120.03800

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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ppm

166.835

148.680
149.584
145.075

———137.222

129.907
129.819
129.376
127.775
127.676

——118.064
——116.279

PSJ-537

77.744
77.630
77.426
77.108

——— G1.263

ppm

80

CO,Et

1l

Current Data Parameters

NAME sep-11
EXPNO 50
FROCNO 1

F2 - Acquisition Parameters

Date_ 20111024
Time 12.31
INSTRUM spect
PROBHD 5 mm Dual 13C/
BULPRODG z9pg30
0 65536
SOLVENT cocis
NS 1024
0s 2
SWH 31B47.433 Hz
FIDRES 0.485948 Hz
AQ 1.02B9652 sec
RG 3649.1
oW 15.700 usec
DE 6.00 usec
TE 298.2 K
01 2.00000000 sec
da11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
HMCWRK 0.01500000 sec
======== [CHANNEL f1 ========
NUC1 13C
P1 10.50 usec
PL1 -1.00 dB
SFO1 100.6254358 MHzZ
s======== CHANNEL f2 ========
waltz16
iH
105.00 usec
-2.00 dB
18.00 dB
20.00 dB
5F02 400.1324708 MHz

F2 - Processing parameters

5I 32768
SF 100.6127290 MHz
WOW EM
558 0
LB 1.00 Hz
58 0
PC 1.40

1D NMR plot parameters

CX 30.00 cm

cY 30.00 cm

1P 180.000 ppm

Fil 18110.29 Hz

FoP -5.000 ppm
F2 -503.06 Hz
PPMCM 65.16657 ppm/cn

HZCM 620.44519 Hz/cm

532



Hz
2387.25

2385.33

z
VA

2378.73

2204 .85

2202.97

2196.41

2177 .84

2176.06
2174.31

2169.89
2167.97

2138.82

2131
L2130. 45

___—1752.34

.01

T T~—1745.22

1550 .62
1452.71

1552 .14

+25

1

145

PSJ-514-1

781.62
778.60
776.99
700.87

.

696.71

496.07

91.29
488.96

<

484 .50

471.89

/N

0.00

S r
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Current Data Parameters

NAME sep-11
EXPNO 188
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110929

Time 17.18
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930

m 32768
SOLVENT CDC13

NS 16

DS 0

SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 574.7

DW 81.000 usec
DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
======== CHANNEL {1 ========
NuC1 1H

P1 10.20 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768

SF 300.1300082 MHz
WOW EM

SSB 0

LB 0.30 Hz
GB 0

pPC 1.00

1D NMR plot parameters

CX 21.00 cm

Cy 12.00 cm
FiP 8.500 ppm

F1 25651.10 Hz

FaP -0.100 ppm

F2 -30.01 Hz
PPMCM 0.40952 ppm/cm

HZCM 122.91039 Hz/cm
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ppm

197.912

151.235

144763
42.497
138.258

PSJ-514-1

1

——=135,551

129.999
128.757

128.304

128.271

128.203
115.578

77.449
77.026
76.603

26.612
21.156
— 15.388

Current Data Parameters

NAME sep-11
EXPNO 191
PROCNO 1

F2 - Acquisition Parameters

Date__ 20110929
Time 19.20
INSTAUM spect
PROBHD 5 mm GNP tH/1
PULPROG 2gpg30
0 65536
SOLVENT CD0C13
NS 299
0s 0
SWH 22675.736
FIDRES 0.346004
AQ 1.4451188
RG 9195.2
oW 22.050
DE 6.00
TE 0.0
01 2.00000000
di1 0.03000000
d12 0.00002000
======== CHANNEL f1 ====
NUC1 13C
P1 8.00
L1 2.00
SFO1 75.4760505
======== CHANNEL f2 ====
CPDPRG2 waltz16
Nuc2 1H
PCPD2 100.00
PL2 0.00
PLi2 20.00
pL13 22.00
SFO2 300.1312005

w

ec

usec
usec

F2 - Processing parameters

SI 32768
SF 75.4677430
WOW EM
SSB 0
LB 1.00
GB 0
PC - 1.40

10 NMR plot parameters

CX 20.00
cy 25.00
F1P 250.000
Fi 18866.94
Fap -0.100
F2 -7.55
PPMCM 12.50500

943.72424

MHz

Hz

S34



PSJ-516-2

Current Data Parameters

NAME sep-11
DLRIJeTTRERcAaFTEESY I 98 2888 S ExPND 206
NOOM <= OSOM™OMNOIL NN W IO o o o @ oooa < PROCNO 1
TN N Y YT T MO O DO~ e 00~ = w o 00w
MM MMA OO O — = o= o= O~ P~ Te T3] ~ © nons < )
SV Ao VA VN s Vo VAo VN o VAN o VIR s VR o VAN o U o VL o VRS R R e I - - F2 - Acquisition Parameters
: Date_ 20110930
Time 16.56
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
0 32768
SOLVENT CBC13
NS 16
ns: 0
O SWH 6172.839 Hz
FIDRES 0.188380 Hz
ey AQ 2.6542580 sec
T T T RG 1149.4
] DW 81.000 usec
: _\ g\ : DE 6.00 usec
™, S TE 0.0 K
P N D1 1.00000000 sec
..}._, \g ,,._..,. ======== CHANNEL f1 ========
e NUC1L 1H
- N T H.B P1 10.20 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300071 MHz
WDW EM
558 0
LB 0.30 Hz
6B 0
Cf ;ﬁ PC 1.00
1D NMR plot parameters
f X 21.00 cm
- ™ ollw! o . ~ s o) i o cY 10.00 cm
e ~ o~ |3 o [u)] I ~| o S FiP 8.500 ppm
g af ||| |m @ ~ @ ol o o F1 2551.10 Hz
£ & IxISE = @ 2 eli= = Fop -0.100 ppm
F2 -30.01 Hz
PPMCM 0.40952 ppm/cn
T T T T T T T T T T T T T I T T T T T T T T T T T T T T T T T T T T HZCM 122.91039 Hz/cm
8 7 6 5 4 3 2 1
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ppm

197.683
145.600
144.915
141.226
137.675
136.027

I

35.365
129.214

-t

28.749
128.473
127.507

-—

)

126.248
126.079

77.441
77.222
77.017
76.593

21.114
— 15.848

——— 26.536

__— -0.000

Current Data Parameters

NAME
EXPNO
PROCNO

sep-11
190
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
T0
SOLVENT
NS

0s

SWH
FIDRES
AQ

AG

sl

20110929
18.56
spect

5 mm GNP 1H/1

zgpg3o0
65536
CDC13
1304

0
22675.736
0.346004
1.4451188
2298.8
22.050
6.00

0.0
2.00000000
0.63000000
0.00002000

MHz

Hz

cm
cm

ppm

Hz

Ppm

Hz
ppm/cm
Hz/cm

Nuc1 13C
P1 8.00
PLt 2.00
SFO1 75.4760505
======== CHANNEL {2 ====
CPDPRG2 waltz16
Nuc2 1H
PCPO2 100.00
PL2 0.00
PL12 20.00
PL13 22.00
SF02 300.1312005
F2 - Processing parameters
SI 32768
SF 75.4677494
WOKW EM
SSB 0
LB 1.00
GB 1}
PC 1.40
1D NMA plot parameters
CX 20.00
cy 70.00
F1P 250.000
F1 18866.94
Fap -0.100
F2 -7.55
PPMCM 12.50500
HZCM 943.72424
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PSJ-518-3

Current Data Parameters

OUNIOWOSOM=— O 0MW-— M0N0 NMGED@NDDEo —- Q< O o~ < T Y o= o mwmmo mmumww
O E NV ~MUMDIONWOU-—-OO@OOOWMmMIWDMoNM @ O~ ~ @ W [tolTe REQVNG e s] S

NN N TN OO ENIYTINCIUO RN mon ©ON “ge Yoosn o PROCNO -1
TOSRNNNOS SOOI WNT T T OO C M= <=~ 0 T S m O @ W0 QWM™ W0 1

MU - OO0 0O00O0O0CmMANMNSIWOOWMSTST et ~ ™~ I~ o To IR IS

A0 U QU QU QU QU QU U U U CU U CUOJ O O == oo == =t ot ot =t — o~ o~ F2 - Acquisition Parameters

Date_ 20111004

Time 19.42

INSTRUM spect

PROBHD 5 mm GNP 1H/1

PULPROG 2930

m 32768

SOLVENT CDC13

NS 16

DS 0

O SWH . 6172.839 Hz

. FIDRES 0.188380 Hz

o AQ 2.6542580 sec
D.. i M RG 812.7
. DW 81.000 usec
..._ _ . DE 6.00 usec
- TE 0.0 K
. e
e ~ D1 1.00000000 sec
_ _ sm====== CHANNEL fi ========
S . H: NUC1 - iH

P L

v L. P1 10.20 usec
PLY 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters

sI 32768
SF 300. 1300079 MHz

WD EM

: : ; ssB ¢
: LB 0.30 Hz

: . B 0

. | ) ﬁ %u aC 1.00

1D NMR plot parameters

C

\ cX 21.00 cm
cyY 8.00 cm
T Il3|[=[R|&|8R|& 3|18 S8 [Bl5|F =S B8 Al (& F1P 8.500 ppn
b5 aflci| ||| <] —|o|o o| [o o|lm| lofs|x < [0 ~| o < © F1 2551.10 Hz
< oflu| |~ |—~|m|~ ol |eu ojall ||~ |o; —|o Q| ou] = Fop -0.100 ppm
= Al v | d |~ || W — -t — = -~ (< miion ™ [as] i PP
F2 -30.01 Hz
PPMCM 0.40952 ppn/cm
T T _ T T T ﬁ T T T u T T T —. T 1 T _ T T T _ T T T — T T T _ T T T _ INOZ »NNAQHOND IN\ﬂE
ppm 8 7 & 5 4 3 2 1
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Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec
sec
sec

usec
aB
MHz

NAME sep-11
EXPNO 269
PRGCNO 1
F2 - Acquisition Parameters
Date_ 20111005
Time 22.18
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2gpg30
10 65536
SOLVENT cocl3
NS 1159
0s 0
SWH 22675.736
FIDRES 0.346004
AQ 1.4451188
AG 20642.5
OW 22.050
DE 6.00
TE © 0.0
D1 2.00000000
a1 0.03000000
d12 0.00002000
==m====== CHANNEL fi ====
NUC1 13C
P1 8.00
PL1 2.00
SFO4 75.4760508
======== CHANNEL f2 ====
CPOPAGZ waltzi6
Nuc2 tH
PCPD2 100.00
PL2 0.00
pL12 20.00
PL13 22.00
SFO2 300. 1312005

F2 - Processing parameters

SI 32768
SF 75.4677485
WOW EM
SSB 0
LB 1.00
6B 0
Pc 1.40

10 NMR plot parameters

CX 20.00
cY 80.00
Fip 250.000
F1 18866 .94
F2pP -0.100
F2 -7.55
PPMCM 12.50500
HZCM 943.72424

MHz

Hz

cm

cm
ppm

Hz

ppm
Hz
ppm/cm
Hz/cm
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Current Data Parameters
NAME sep-11
EXPNO 37
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111013
Time 16.03
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
D 32768
SOLVENT CoC13
NS 32
DS 0
SWH §223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 287.4
DW 60.800 usec
DE 6.00 usec
TE 288.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P 11.00 usec
PLA -2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300114 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters
I _ cX 30.00 cm
ke ! CY 20.00 cm
JL I B I, B .V i I )
) o F1 3401.10 Hz
__ | ( i ] Fep -0.500 ppm
\ \ \ F -200.07 Hz
7 ol slelz]sle . £ = = m_ sl (3 (7] |3 PRMCH 0.30000 ppm/cn
kg leliskiE L el |2 el selgl e fg |= o 120.03%00 /e
= alf| = || - iea] — | | e o |m ~
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PSU-523

Current Data Parameters
NAME sep-11

-—167.018

g g 858 N I8E3LE5 8 &
& B ~ S = o - 0T QoS ® EXPND 38
g B NN bl SmeoIs ° PROCNO 1
\ /<\ r/\ fj‘xW\L ﬁ F2 - Acguisition Parameters
4 Date_ 20111043
Time 16.16
INSTRUM spect
PROBHC 5 mm Dual 13C/
PULPROG zgpg30
o 65536
SOLVENT €DC13
NS 1024
0s 2
SWH 31847.133 Hz
FIORES 0.48594S Hz
AQ 1.0289652 sec
RG 3649.1
DW 15.700 usec
DE 6.00 usec
TE 298.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999398 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 10.50 usec
PLI -1.00 dB
SFO1 100.6254358 MHz
======== CHANNEL 2 ========
CPDPRG2 waltzi6
NUC2 1H
PCPD2 105.00 usec
PL2 -2.00 oB
PL12 18.00 dB
PL13 20.00 dB
SFD2 400.1324708 MHz
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
Wow EM
558 0
LB 1.00 Hz
! 6B 0
' PC .40
i
| | 1D NMR plot parameters
| CX 30.00 cm
bt bty sl bl Uiy T o cy 60.00 cm
m e \ J Ui ¥ il wid FiP 180.000 ppm
" ! F1 18110.29 Hz
S B S e —— ¥ T T T T v T ™ T T T T T T T T T T T T T T T T T oy T T Fep -5.000 ppm
160 140 120 100 80 60 40 20 0 F2 ~503.06 iz
PPMCM 6.16667 ppm/cm

HZCM 820.44519 Hz/cm
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Current Data Parameters

NAME BPSJ-772
EXPNO l,
PROCHNO 1

F2 - Acquisition Parameters
Date_ 20121019

Time 15.08
INSTRUM spect
FROBHD 5 mm PAEBC EBE/
FULFROG zg30

TD €5536
SOLVENT CDC13

NS 1a

Ls 2

SWH 8223.685 EH=
FIDRES 0.125483 E=
AD 3.9845889 sec
RG 127 .32

DwW €60.800 usec
DE 6.50 usec
TE 296,0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCL1 1H

Pl 15.00 usec
PLW1 12.60000033 W
SFOL 400.1324710 MHz
F2 - Processing parameters
51 ©5536

SF 400.1300126 MHz
WDW EM

SEE 0

LE 0.30 H=
GE 0

FC 1.00

=
%
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Current Data Parameters

NAME 5J-772
EXENO 2
PROCNO I

F2 - Acguisition Parameters

Date 20121019
Time 18.02
INSTRUM spect
PROBED 5 mm PBABBO BB/
DULEROG zZgpg30

TD 6EE36
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.,461 Hz
FIDRES 0.366798 Hz
A 1.3631488 sec
RG 186.53

DwW 20.800 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 =sec
dll 0.03000000 =ec
DELTA 1.89958598 =sec
TDO 1
SFOl 100.6228293 MEz
NUC1 3C

Pl 2.98 usec
PLW1 52.089959847 W
SFOZ 400,1316005 MEz
NUcz 1E
CPDPRG([2 waltzlée
DCPDZ 90.00 usec
PLWZ 12.60000038 W
DLW1Z 0.3499%%99 W
PLW13 0.2834%%9% W
F2 - Processing parameters

s 32768

SF 100.6127690 MEz
W EM

P 0

LB 1.00 Hz
GB 0

BC 1.40
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I T A T [ o o Current Data Parameters
N O~ O NN OMODYWoO RO NGO NN 0DW o (&) 0 . o NAME Uh.ul..__mWIN
Cd A N NN A A A D C N N DD 00O D 0D o ™ o . N = !
OO~ PO DD DYLLOVUNNAAA A O o o= [ = EXFNO 1
[ S Rt R o Rt I et RN R TN I o R o I o I SR X B SR SR I o o (S B S I R R R R TR (R I N — = I Epas
PROCND 1
M K&\ &%\L _ _ FZ - hcguisition Paramsters
Date 20121017
Time 20.13
INSTRUM speckt
PROBED 5 mm PARBBO BE/
PULPROG zg30
TD 65536
SOLVENT CDCLl3
NS 16
DE 2
SWH B223.685 Hz
FIDRES 0.125483 E=z
2D 3.9845882 sec
R 140.47
oW 60.800 usec
DE 6.50 usec
TE 295.6 K
ZI D1 1.00000000 sec
2 TDO 1

~ ======== CHANNEL fl ========

NUC1l 1H
Pl 15.00 usec

H PLW1 12.60000038 W
Q SFO1 400,1324710 MEz
FZ2 - Processing parameters
51 6553¢
SF 400, 1300105 MEz
WDW EM
SSB 0
LB 0.30 Hz
GE 0
PC 1.00

298.764
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Current Data Parameters

= a9 - e e Dieis o -  NAME PSJ-769-2
o — s} o WD el T o BT ot = T o — EXPNO 3
S & e s ks 0 I PROCNO 1
o ) e = 2] o™ — — o
— — — — — — — o
F2 - Acguisition Parameters
i \ _ _ < // Date 20121017
Tine 22
INSTRUM spect
EROBHD 5 mm PABBO BB/
FULFROG 30
TD €5536
SOLVENT 13
=2 80
DS 4
SWE 61 Hz
FIDRES 98 Hz
AQ 88 s=sec
RG -53
DwW 20.800 usec
Z—l_N DE 6.50 usec
TE 297.1 K
Dl 2.00000000 sec
ff dll 0.03000000 sec
O DELTA 1.89989998 sec
TDO 1
SFO1
HD NUCL
Pl
ELW1
SFO2
Nucz
CPDERG[2
PCPD2Z
PLW2 12.60000038 W
ELW1Z 0.349%999% W
PLW13 0,283492295 W
F2 - Processing parameters
51 32768
SF 100.6127690 MH=z
WDW M
28 0
LE 1.00 H=z
GE 0
C 1.40

[Ty
166 150 145 140 136 130 126 120 115 110 105 100 965 90 85 80 75 70 65 60 ppm



uy AN N0 e O WA e 0\D et O = O) 0 = 4
e L R T, ST, G e [t Y= I . = ~ i3
i B en 0018 W SN 0 S T - o 5 (GUEEERE DEbs) RRRENCL L
o o e = === R = 00— S OO O o , NAME EDH-1035
= O SO OOV - NN NNAOO un o EXPND .
o SRS NP RS RS R X RN R AR S N Rt R W N XN — | s =
PROCNO 1
< é § /A&\ FZ - Acquisition Parameters
Date_ 201210189
Time 15.21
INSTRUM spect
FPROBHD 5 mm PABBO BR/
FULPROG zg30
TD 65536
SOLVENT CDC13
Z "N NS 16
| DS 2
S SWH 8223.685 Hz
FIDRES 0.125483 H=z
AQ 3.9845889 sec
R RG 7.66
(8] H. D 60.800 usec
—- DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PLW1 12.60000038 W
S5FO1 400.1324710 MH=z
FZ - Processing parameters
SI 65536
SE 400.13000%5 MH=z
WDW EM
55B 0
LB 0.30 Hz
GB o]
EC 1.00

N x: A ;

|
3
|8
o

&
2

196.847
101.605
100.872

101.653
100.000

299.724

856 80 75 7.0 65 6.0 50 45 40 35 3.0 25 20 15 1.0 0.5 ppm

(2]
(5]

545



- % - Current Data Parameters
a BESa e = = 8 23 « oo e NAME EDE-1035
o) (=== 0= - Y ~ = N~ = U} = 0% 3 EXENC 2
a ot - - @ o o wo S S o PROCNO 1
uy =F = == o) (o] o —l — = == O u
— — — — — o =il O~ Ul N
¥2 - Acquisition Parameters
Y2 T T Y
Time 16.51
INSTRUM spect
PROBHD 5 mm PABEC BB/
\\ PULPROG zgpg30
N D 65536
| OLVENT CDC13
o NS 1024
Ds 4
SWH 24038.461 Hz
Jf FIDRES 0.366793 Hz
O H. AQ 1.3631488 sec
—. RG 186.53
oW 20.800 usec
DE 6.50 usec
TE 29003 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.899999938 sec
TDO 1
SFO 100,6228293 MH=z
NUC1 1=C
Pl 9.98 usec
PLW1 52.09999847 W
SFO 400,1316005 MH=z
Nucz 1H
CPDPRG[2 waltzlé
PCPDZ 90.00 usec
PLWZ 12.60000038 W
PLW1Z 0.34999999 W
PLW13 0.28349999 W
F2Z - Processing paramsters
=k o 32768
SF 100.6127690 MHz
WDW EM
S5B 0
LE 1.00 Hz
Gl 0
PC 1.40
P— PRSPPI P - L — ™| -

160 150 140 130 120 110 100 80 80 70 60 50 ppm
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FOOWoSHRON AADSNM WU st O w0 = -

g .n?. = 07 L 1Q1975 2 o - % Current Data Parameters

v A = s o o - 1l . . -

o ) ) O = ) O] O R ==l R e R Ts] It} @ = . MNAME P5J-757

eyl B el e R o B0 o T el ol vl il el ot OO 0G [Te] — =) <  EXPNC 1

CII I I I I O O O OOy [t eIt Rt B B | — w o) I —~
FROCNGC 1

_é\_ j Y f\ _ 7 FZ - Acquisition Parameters
Date 20121009
Time 16.34
INSTRUM spect
PROBHD 5 mm PAEBC BB/
FULPRCG zg30
TD 65536
SOLVENT €DCcl3
NS 16
Ds 2
SWE 8223.685 Hz
FIDRES 0,125483 Ez
AD 3.984588% sec
BG 127.32
DW 60,800 usec
DE %.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL H\H ——

Ny NUC1 11

O Pl 15.00 usec
Hm PLWl 12.60000038 W

. —ITEF..

199.587
97117
98.036

200.000
200.056
303.386
908.371

SFO1 400,1324710 MHE=z
F2 - Processing parameters
SI 65536

SF 400, 1300105 MH=z
WDiW EM
55B 0}

LE 0.30 Hz
GE 0

BC 1.00

547
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<
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70
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55.241

50
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ppm

ucrentc

NAME

EXFNO
ROCNC

F2 - Acg
Date_
Time
INSTRUM
FRCEHD
PULPROG
TD
SCLVENT
N3

Ds

SWH
FIDRES
AQ

RG

D

DE

TE

D1

dll
DELTA
TDO
SFOl
NUC1

Pl

PLW1
SFO2
NUCZ
CEDPRG([2
PCEDZ
PLW2Z
PLW12
PLW13

FZ - Pro

ST

SF

WDW
S5B
LB
GB
PC

(=18

Data Paramete

[

[ R

igition Parame
2012100%

18.51

spect

5 mm PABED BB/

[
)
o wm'o
@0 ;g

i\

L =L
S R ST ]

. [gn]
O ks
[=)

L oy 00

Oy Oy .
(L. Y

Q0.

D N

M S O Dk

L)
I A

o m

6.

297,
2.,00000000
0,03000000
1.8999%998

100.62Z28

1

52.09999847
400, 1316005
1H
waltzle
90.00
12.60000038
0.3495%955
0.283499%9%5
cessing paramet
32768
100.6127690
EM

0]
1.00

0
1.40

ters
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Hz
2996.55

Integral

2995.15
2993.00
2992.17
2987.85
987.14
2985.04
2971.68
2964 .22
2956.27
49
2948.11
2911.41
2886.06

3]

="

€p

—-709

485.12

2a

924.08
922.05

=

920.02

—— 30.13

315.07
311.40
100.00
107.48
112.34

279.13

-0.00

—_—

Current Dsta Parameters

NAME mar-11
EXPNO 76
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110405
Time 16.47
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 32768
SOLVENT coci3
NS 32
Ds 0
SWH B223.685
FIDRES 0.250967
AG 1.9823444
RG 181
DW 60.800
DE 6.00
TE 298.2
D1 1.00000000
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 iH
P1 11.00
PL1 -2.00
SFO1 400.1324710

F2 - Processing parameters

SI 16384
SF 400.1300235
Wow EM
SSB 0
LB 0.30
GB 0
PC 1.00

10 NMR plot parameters

CX 30.00
cy - 20.00
F1P 8.100
F1 3241.05
Fap -0.100
F2 -40.01
PPMCM 0.27333
HZCM 109.36888

MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

549



SJM-709

Current Data Parameters

Moo~ 0T =T Wy - ™0 NAME mar-11
< § BIS2588888% ren g 5 EXPNO 77
& T YeEBEEREERS RER = o PROCNO 1
I | | |
/ n /_l \__\\\\\ F2 - Acquisition Parameters
| f Date_ 20110405
Time 16.56
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 604
DS 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 322.5
OW 15.700 usec
DE 6.00 usec
TE 288.2 K
D1 2.00000000 sec
Nm 411 0.03000000" sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 13C
P1 10.50 usec
PLY -1.00 dB
SFO1 100.6254358 MHz
==z===== CHANNEL f2 ========
CPDPRG2 waltz1g
Nuc2 iH
PCPD2 105.00 usec
PL2 ~-2.00 dB
] PLi2 18.00 dB
PL13 20.00 dB
| SFO2 400.1324708 MHz
| F2 - Processing parameters
51 32768
SF 100.6127290 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
10 NMR plot parameters
CX 30.00 cm
| . 2 cY 15.00 cm
W F1P 210.000 ppm
F1 21128.67 Hz
r T T T T T i T T ' 1 T T T T T T T T T T T T T T T T T T T T T T T T T r Y T Fap -5.000 ppm
ppm 200 180 160 140 100 80 60 40 20 0 F2 -503.06 Hz
PPMCM 7.16667 ppm/cm

HZCM 721.05786 Hz/cm

S50



Hz

EDH-755
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Current Data Parameters

NAME may-11
EXPNO 7
PROCNC 1

F2 - Acguisition Perameters

Date_ 20110502
Time 18.09
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
™ 32768
SOLVENT COC13
NS 32
DS 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 114
ow 60.800 usec
DE 6.00 usec
TE 298.2 K
01 1.00000000 sec
NU MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL ] ========
NUC1 1H
P1 11.00 usec
PL1 -2.00 dB
SFD1 400.1324710 MHz

F2 - Processing parameters

Integral

18 16384

SF 400.1300301 MHz

WowW EM

SS8 0

LB 0.30 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 30.00 cm

cY 20.00 cm
k, . L f F1P B8.100 ppm

F1 3241.05 Hz
Fap ~0.100 ppm
F2 -40.01 Hz
3585 o = 38 PPMCM 0.27333 ppm/cm
ol {m|w © o ~ [~ HZCM 109.36888 Hz/cm
oM@ (=3 (= [oxl =]
M= o (3] (sl

~ -
[&)]
wm
=
w
Y]
[N
=)
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ppm

144.542
144,155
142.465
138.397
137.106

EDH-755

77.788
77.471
77.153

42.930

20.541
20.414

i5.768

Current Data Parameters

NAME may-11
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110502
Time 19.23
INSTRUM spect
PROBHD 5 fm Dual 13C/
PULPROG zgpg30
) 65536
SOLVENT CDC13
NS 1417
DS 2
SWH 31847.133
FIDRES 0.4853949
AQ 1.0289652
RG 3649.1
oW 15.700
CE 6.00
TE 298.2
D1 2.00000000
d11 0.03000000
DELTA 1.89989988
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f] ====
NUC1 13C
P1 10.50
PL1 -1.00
SFO1 100.6254358
======== CHANNEL {2 ====
CPDPRG2 waltz16
Nuc2 1H
PCPD2 105.00
pL2 -2.00
pL12 18.00
PL13 20.00
SFO2 400.1324708

usec
USEC

sec
sec
Sec
Sec
sec

usec
dB
aB
aB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127230
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

4 30.00
CY 15.00
FiP 210.000
F1 21128.67
F2pP -5.000
F2 ~503.06
PPMCM 7.1868667
HZCM 721.05786

MHz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Hz
2951 .81
2950.28
294548
2943 .66
2910.49
2901.08
2893.39
2889.70
268848
2880.33
285797

2850 .57

~2109.35

J
%

!

=

EDH-734

g

97.83

Integral
200.00
101.67
269.30

a8 BB D S g
o~ Q@ - IS
ee 88555 8
Current Data Parameters
NAME mar-11
EXPNO 74
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110405
Time 16.12
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
10 32768
Nﬂ SOLVENT coc13
NS 32
DS 0
- SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 161.3
OW 60.800 usec
0E 6.00 usec
TE 298.2 K
D1 1.00000000 sec
MCREST 0.00000000 . sec
MCHRK 0.01500000 sec
======== CHANNEL fi ========
NUC1 1H
P1 11.00 usec
PLT ~2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400 .1300243 MHz
WDHW EM
558 0
LB 0.30 Hz
6B 0
pC 1.00
10 NMR plot parameters
CX 30.00 cm
cy 20.00 cm
e A | FiP B.100 ppm
F1 3241.05 Hz
i F2pP -0.100 ppm
\/ . F2 -40.01 Hz
__mn. 38 PPMCM 0.27333 ppm/cm
{m <|w|w HZCM 10936888 Hz/cm
8| 58

o —
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EDH-734

Current Data Parameters

ESIBBERS29ER 82y gz 3 i mer-il
I3 NS O©BNNMDNN©YC B o = EXPNO 75
& COBEBIITERTS KRR R PROCND t
SI2883cXI¥D
P | |
/// 7 \ \\ | \ F2 - Acquisition Parameters
| 1 Date_ 20110405
Time 16.26
INSTRUM spect
FROBHD 5 mm Dual 13C/
: PULPROG 790930
m 65536
SOLVENT CoC13
NS 518
Nn ns 2
SWH 31847.133 Hz
FIDRES 0.485948 Hz
AQ 1.02B9652 sec
RG 143.7
W 15.700 usec
i3 6.00 usec
TE 298.2 K
o1 2.00000000 sec
a11 0.03000000 sec
DELTA 1.899998%8 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
Pl 10.50 usec
PL1 -1.00 dB
5F01 100.6254358 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUc2 iH
PCPD2 105.00 usec
PL2 -2.00 dB
PL12 18.00 dB
PL13 20.00 dB
5F02 400.1324708 MHz
£2 - Processing parameters
51 32768
SF 100.6127290 MHz
WDW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
CX 30.00 cm
cy 15.00 cm
d FiP 210.000 ppm
Fi 21128.67 Hz
T — T - T T T ' . v T ' v ¢ | T . v T . . r I . y . T . . . . . : . . . — . e . Fep -5.000 popm
ppm 200 180 160 140 120 100 BO 60 40 20 0 F2 -503.06 Hz
PPMCM 7.16667 ppm/cm

HZCM 721.05786 Hz/cm
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873.25

871.24

TN MMEO - O ST o~ T MmN
T ONWOMOoON Moo MD N QBN =
N O = M- 0o 0N E NS Mmoo
T QOO NDOOWLME Mo~ D Mo~ o @
QO DDEO®D @@ @ M M= = = o Do o ®
(S VI A S AV AR VA VI SVl VAV TR AV VI
“\l\h_\L
—_—
- =YY [2]1P=
fid < |0|© ~|©
4 o= |~ o<
= njoim ooy
S ~islm @[~
Lt e L e S e A e e e B S et
ppm 10 9 8 7 -] 5 4 3

L . N e s s s s B S L S

2

1

0

Current Data Parameters

NAME mar-11
EXPNO 114
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110426
Time 13.13
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 32768
SOLVENT COC13
NS 64
0s 0
SWH B223.685
FIDRES 0.250967
AD 1.9923444
RG 64
DW 50.800
DE 6.00
TE 298.2
D1 1.00000000-
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 1H
P4 11.00
PL1 -2.00
SFO1 400.1324710

Hz
Hz
sec

usec
usec

F2 - Processing parameters

SI 16384
SF 400.1300845
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

10 NMA plot parameters

24 30.00
cY 20.00
F1ip 10.500
F1 4201.37
FapP -0.500
F2 -200.07
PPMCM 0.36667
HZCM 146.71437

MHz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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EDH-742

Current Data Parameters

e NS E NI 889338585852 58y 85 § ¥=8 2% o mer
e WA -mESNoNMaav¥oroAyTnodson © 0 A =y N ecoc oS EXPNO 115
& FITSTSEREEASHATLIRNLLERRS KRR TE & d&S 2o PROCND t
Z2IIIITTTACDTV AN YNNG N NN
_,lfrrf.mffrr:rrf:.ﬂ)u_.n.w!;vf:fx _ ___ \\ f,.\ _ F2 - Acquisition Parameters
T [ Date_ 20110426
Time 15.03
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG z2gpg30
D 65536
SOLVENT cDC13
NS 2048
DS 2
SWH 31847.133 Hz
FIDAES 0.485949 Hz
AQ 1.0289652 sec
RG 3649.1
oW 15.700 usec
DE 6.00 usec
TE £88.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
and MCHRK 0.01500000 sec
======== CHANNEL f{ ========
NUC1 13C
P1 10.50 usec
PL1 -1.00 dB
"SFO1 1006254358 MHZ
======== CHANNEL f2 ========
CPDPRG2 waltzib
: NuC2 1H
NQ As— . \_ L.v PCPD2 105.00 usec
PL2 -2.00 dB
pL12 18.00 0B
PLI3 20.00 oB
SF02 400.1324708 MHz
, F2 - Processing parameters
51 32768
[ SF 100.6127290 MHz
il WDW EM
il SSB 0
| LB 1.00 Hz
' GB 0
o 1.40
19 NMR plot parameters
CX 30.00 cm
PR ; " Q o A W | J ok I S " cy 15.00 cm
o o ' " . ik 4 v Mt ! ¥ i il F1p 200.000 ppm
F1 20122.54 Hz
e T T T . T T T . T . r r T . I T . . T . . T . . FapP ~10.000 ppm
160 140 120 100 80 60 a0 20 0 F2 -1006.13 Hz
PPMCM 7.00000 ppm/cm
HZCM 704.28906 Hz/cm
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Hz
2963 .24

Integral

5

2861 .11
2956 .43
2854 .4

2886.63
2888.31

/
§

200.00

SN

PBZ4 48
2823 .51

103.89

91.75
225,02

2822.235
2783.37

2116, 12
2774.65
9

2781.32
2757.1

MeO

2754.76
2748.9

5

2746.57

2e

EDH-752

OMe

1536.99

117.63

680.08

1535.32

1466.10

211.86

1464 .30

904.71

902.66

289.29

900.63

-0.00

.

Current Data Parameters

NAME may-11
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110502

Time 16.37
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30

0 32768
SOLYENT cbC13

NS 32

DS 0

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AR 1.9823444 sec
RG 228.1

DwW 60.800 usec
DE . 6.00 usec
TE 288.2 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 =s======
NUC1 1H

P1 11.00 usec
PL1 -2.00 dB
SFO1 400.1324710 MHz

FZ2 - Processing parameters

SI 16384

SF 400.1300144 MHz
WOW EM

55B 0

LB 0.30 Hz
GB 0

PC 1.00

10 NMR plot parameters

CX 30.00 cm
cy 45.00 cm
F1P 8.100 ppm
F1 3241.05 Hz
Fep -0.100 ppm
F2 -40.01 Hz
PPMCM 0.27333 ppm/cm

HZCM 109.36887 Hz/cm
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144,406
141,411
114,255

——112.240
110.432

138.174

__—133.366

. 2
8 2
\
\

MeO

T—129.529
——119.579

_——130.796

©T—158.260

OMe

2e

7774

- 77.624

77.423
A

12.451

77
— 41.290

TT~— 55.710

Current Dsta Parameters

NAME may-11
EXPND 6
PROCNO 1

f2 - Acguisition Parameters

Date_ 20110502
Time 16.50
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zgpg30
L8] B5536
SOLVENT CoC13
NS 1256
DS 2
SWH 31847.133
FIDRES 0.485949
AQ 1.02898652
RG 3649.1
oW 15.700
DE 6.00
TE 298.2
D4 2.00000000
011 0.03000000
DELTA 1.89989998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f] ====
NUC1 13C
P1 10.50
PLY -1.00
SFO1 100.6254358
======== CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
PCPO2 105.00
pL2 -2.00
pL12 18.00
PL13 20.00
SFo2 400.1324708

Hz
Hz
Sec

usec
usec

sec
sec
sec
sec
sec

usec
a8
dB
dB
MHzZ

F2 - Processing umﬁwsmnmﬂm

SI 32768
SF 100.6127290
WDW EM
SSB 0
L8 1.00
GB 0
e 1.40

10 NMR plot parameters

CX 30.00
cY 15.00
F1pP 210.000
F1 21128.67
FapP -5.000
F2 -503.08
PPMCM 7.16667
HZCM 721.05786

=

Hz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Hz
2966.89
2948.25
2926.32
2924.70
2918.22
2916.58
2904.31

L

EDH-756

Integral

99.51
377.80
102.57

SN M~ JLQ 2 =3
58 8¢ ges 2 i
24 g 5o ,70 /
Current Data Parameters
NAME may-11
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date _ 20110502
Time 19.32
INSTRUM spect
FPROBHD S mm Dual 13C/
PULPROG 2930
0 © 32768
SOLVENT £oc13
NS 32
0s 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
O_ AQ 1.9923444 sec
RG 161.3
OW 60.800 usec
DE 6.00 usec
. TE 298.2 K
N* D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
Pl 11.00 usec
PL1 -2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300161 MHz
WOW EM
SSB 0
LB 0.30 Hz
6B ’ 0
PC 1.00
10 NMR plot parameters
i CX 30.00 cm
__ cY 20.00 cm
Lﬁ Lﬁ( , F FiP 8.100 ppm
F1 3241.05 Hz
| F2P ~0.100 ppm
_, F2 -40.01 Hz
N 8 PPMCM 0.27333 ppm/cm
o = HZCM 109.36887 Hz/cm
8 3
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EDH-756
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Current Data Parameters

NAME may-11
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

usec
usec

sec
sec
sec
SeC
sec

usec
uB
aB
oB

Date_ 20110502
Time 19.38
INSTRUM spect
PROBHD 5 mm Oual 13C/
PULPROG Zgpg30
1y 65536
SOLVENT coC13
NS 2048
DS 2
SWH 31847.433
FIDRES 0.485948
AQ 1.02B89662
RG 3649.1
DW 15.700
DE 6.00
TE 298.2
D1 . 2.00000000
dit 0.03000000
DELTA 1.855899988
MCREST 0.00000000
MCWRK 0.01500000
m======= [HANNEL f1 ========
NUCt 43C
P1 10.50
PL1 -1.00
SFO1 100.6254358
======== CHANNEL f2 ====
CPDPRG2 waltzi6
Nuc2 1H
PCPD2 105.00
PL2 -2.00
pL12 18.00
PL13 20.00
5F02 400.1324708

SI 32768
SF 100.6127230
WOW EM
558 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 30.00
cY 15.00
F1P 210.000
F 21128.67
F2P -5.000
F2 -503.06
PPMCM 7.16667

HZCM 721.05786

MHz

F2 - Processing parameters

MHz

cm
cm

opm

Hz

ppm

Hz
ppm/cm
Hz/cm
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3088.80
3079.30
3071.00
3047 .94
3036.70
3028.53
2992.89
2984.81
2901.26

=—3056.05

-

¢

200.00 ~—

Integral
127.32
111.24
215.68,
106.41

s ~ o~ ) o
M~ - O < =3
- ~ 0 o o o
85 853 g ,
| |
Current Data Parameters
NAME mar-11
EXPNO 72
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110405 .
Time 15.10
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 32768
SOLVENT CDhC13
NS 32
DS 0
SWH 8223.685 Hz
Oﬂ“w FIDRES 0.250867 Hz
AQ 1.9923444 sec
RG 2e8.1
OW 60.800 usec
Nm DE 6.00 usec
TE 298.2 K
D1 4.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 11.00 usec
PL1 -2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300131 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 30.00 cm
cY 20.00 cm
e i o J L b F1p 8.100 ppm
TISE S e F1 3241.05 Hz
FapP -0.100 ppm
F -40.01 Hz
o B PPMCM 0.27333 ppm/cm
=1 © HZCM 109.36887 Hz/cm
o &

h=]
k=]
3
o -
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EOH-728

0D P 0 TOMONY DM~ DO,
TONTOHWT-DNED A~ DOE NG~ M D
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77.735
77.417
77.100
— 41.304
— 12.387

CF3

CF3

Current Data Parameters

NAME mar-11
EXPNO 73
PROCNO 1

F2 - Acguisition Parameters

Date_ 20110405
Time 15.15
INSTRUM spect
PROBHD 5 mm Qual 13C/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1005
DS 2
SWH 31847.133
FIDRES 0.485949
AD 1.0289652
RE 1149.4
W 15.700
DE 6.00
TE 298.2
D1 2.00000000
dit 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
P1 10.50
PLY -1.00
SFD1 . 100.6254358
======== CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
PCPD2 105.00
ALz ~2.00
PL12 18.00
PL13 20.00
SF02 400.1324708

MHz

F2 - Processing parameters

SI 32768
SF 100.6127290
WowW . EM
SSB 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

Cx 30.00
cy 30.00
Fi1P 210.000
F1 21128.67
F2P -5.000
F2 -503.06
PPMCM 7.16667
HZCM 721.05786

MHz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Hz
3258.01
3257.41
3244.87
3243.27
3236.46
3229.06
3227.84

K

Integral
100.30
302.20
200.00

P5J-538

88285888 5 253 ygenLge g
PRBs8BR8 A4 TES SERBB8T@ T
”””””nﬂ”” m.--l.._ oo 0 W W ww
AV /
r ¥
Current Data Parameters
NAME sep-11
EXPND 51
PROCND 1
F2 - Acquisition Parameters
Date_ 20111024
Time 12.39
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 32768
OOM Et SOLVENT N
NS 32
EtO,C Dm :
2 SHH 8223.685 Hz
N—.._ FIORES 0.250967 Hz
AD 1.8923444 sec
RG 256
DW 60.800 usec
DE . 6.00 usec
TE 298.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 11.00 usec
PLY -2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300098 MHz
WowW EM
558 0
| LB 0.30 Hz
G8 0
PC 1.00
10 NMR plot parameters
CX 30.00 cm
L | i cyY 20.00 cm
C . LN \_fl . ; 5t F1iP 8.500 ppm
F1 3401.10 Hz
| __ _._ | F2p -0.500 ppm
Fe -200.07 Hz
2 e = MJ A PPMCM 0.30000 ppm/cm
R @ = < - ) HZCM 120.03900 Hz/cm
o o o <
- - o w

T L e e LA S T T

-
o
s
()
n
-
o
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5

3%

.an
565

2
141 81
]

oom
——167.570
T—166. 788
154
143.217
1
136.899
1301
129,346
129 067
128,482
127 .6B3
124

EtO,C

2h

P5J-538

CO,Et

opn 180 140 120

o
-
™~

r~
P~

<
]

-
~

77106

— ©1.399

§1.242

41.198

14.817
14.773
12.588

Current Data Parameters

NAME sep-11
EXPNO 52
PROCNO 1

f2 - Acguisition Parameters

Date_ 20111024
Time 13.33
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG z9pg30
0 65536
SOLVENT COC13
NS 1024
0s 2
SWH 31B47.133
FIDRES 0.485949
AQ 1.0289652
RG 574.7
DW 15.700
DE 6.00
TE 298.2
D1 2.00000000
di1 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
P1 10.50
PL1 -1.00
SFO1 100.6254358
=====z== CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
pPCcPD2 105.00
PL2 -2.00
fLi2 18.00
PL13 20.00
SF02 400.1324708

Hz
Hz -
sec

usec
usec

SEcC
sec
8ec
sec
Sec

usec
daB
a8
dB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127290
WOW EM
S5B 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 30.00
cY 30.00
F1P 180.000
F1 18110.29
F2P . -5.000
F2 -503.06
PPMCM 6.16667

HZCM 620.44519

MHz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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PSJ-44b
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Current Data Parameters
NAME may-11
EXPNO 109
PROCNO 1
F2 - Acquisition Parameters
Oate_ 20110630
Time 14.43
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0 32768
SOLVENT COC13
NS 32
0s 0
SWH B8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 322.5
W £60.800 usec
DE 6.00 usec
TE 296.2 K
D1 1.0000000C sec
= MCREST 0.00000000 sec
2i MCHRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 iH
P1 11.00 usec
PL1 . -2.00 0B
SFO1 400.1324710 MHz

F2 - Processing parameters

SI 16384
SF 400.1300131 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
pC 1.00

10 NMR plot parameters

CX 30.00 cm
i | . C |94 12.00 cm
__, 1 L p F1P 8.100 ppn

Fi1 3241.05 Hz
| _ F2pP -0.100 ppm

F2 -40.01 Hz
5 8|8 @ =4 2|2 POMCM 0.27333 ppm/cm
& : : .
g 0 o m,,_ = alg HZCM 109.36B87 Hz/cm
= IV 1 m|&
L e e e e L A e e e L o e B v L L B e e e e I B e s e e S o e ——T
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ppm

———149.120

146.858

TT—145.179

137.103
-129.262

PSJ-446

77.752
77.638

77.434
77.116

46.418

19.611

— 16.731
——— 14.357

Current Data Parameters

NAME may-11
ZXPNO 110
PROCNG 1

F2 - Acquisition Parameters

Date_ 20410630
Time 15.03
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG z9pg30
0 55536
SOLVENT CcoC13
NS 2048
DS ?
SWH 31847.133
FIDRES 0.485949
AR 1.0289652
RG 144B.2
oW 15.700
DE 6.00
TE 297.2
D1 2.00000000
di1 0.03000000
DELTA 1.89999398
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUCY 13C
P1 10.50
PL1 -1.00
SFO1 100.6254356
======== CHANNEL f2 ====
CPDPRGZ valtz16
Nuc2 1H
PCPD2 105.00
PL2 -2.00
PLi2 18.00
PL13 20.00
SFO2 400.1324708

Hz
SEeC

usec
usec

sec
sec
sec
sec
sec

daB
dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127290
WOW EM
558 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 30.00
cyY 34.00
F1P 210.000
Fi 21128.67
F2p -5.000
F2 -503.06
PPMCM 7.16667
HZCM 721.05786

MHz

cm

cm

ppm
Hz

ppm
Hz
ppm/cm
Hz/cm
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Hz
2200.05
2195.51
2178.22
2176.58
2169.93
2163.58
2163.13
2157.00
2135.13
2152.87
2151.25
2149.72
2123.29
1513.76
1263.42
1247 .32
1242 .45

%
\
/£
X

:

PSJ-465

1225.30
1224.94

1241.07

Ph

2
9

Ph 2j

— 651.06
458.85

3.25

-0.00

649.3
1603.7
100.0

Integral

216.9

o —

Current Data Parameters

NAME aug-11
EXPNO 47
PROCNO 1

F2 - Acguisition Parameters
Date_ 20110803

Time 11.37
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930

D 32768
SOLVENT CDC13

NS 16

0S8 0

SWH 6172.838 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG . 645.1

OW 81.000 usec
DE 6.00 usec
TE 0.0 K

D1 1.00000000 sec
======== CHANNEL f{ ========
NUC1 1H

P1 10.20 usec
PL1 0.00 dB
SFOt 300.1318534 MHz

F2 - Processing parameters

SI 32768
SF 300. 1300091
WOW EM
SSB 0
LB 0.30
6B 0
PC 1.00

10 NMR plot parameters

CX 21.00
cy 12.00
F1iP 8.100
F1 2431.05
FapP -0.100
F2 -30.01
PPMCM 0.39048
HZCM 117.19363

MHz

Hz

cm

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME aug-11
EXPNO 49
PROCNG 1

F2 - Acquisition Parameters

Date_ 20110803
Time 12.42
INSTAUM spect
PROBHD S mm GNP 1H/1
PULPROG 29n930
10 65536
SOLVENT COC13
NS 1501
DS 0
SWH 22675.736
FIDRES 0.346004
AQ 1.4451188
RG 1625.5
DW 22.050
DE 6.00
TE 0.0
D1 2.00000000
dit 0.03000000
di2 0.00002000
======== CHANNEL f1 ====
NUC§ 13C
P1 8.00
PLY 2.00
SFO1 75. 4760505
======== CHANNEL f2 ====
CPOPRG2 waltz16
NuCc2 1H
pcPo2 100.00
pL2 0.00
pL12 20.00
PL13 22.00
SFo2 300.4312005

Hz
Hz
sec

usec
usec
K

usec

a8
aB
MHz

F2 - Processing parameters

SI 32768
SF 75.4677503
WDW EM
558 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CX 20.00
cY 60.00
F1p 200.000
F1 15093.55
Fap -0.100
F2 -7.55
PPMCM 10.00500
HZCM 755.05487

MHz

Hz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Hz
2422 .82

2422.02

==

2421.33

2417.96
2416. 14

2411.34

2409.48

2393.52
2248.35
2240.70
2234.18
2232.36
2179.45

\

PSJ-504-1

2k

1188.33

\

B0.78

B !

=

B27.86
820.10

N\

g1~ U~ = O MmN T
T M~ = D O -+ Wwaom
oo O W M~~~ O W
= O OT O O O W aanrs
m m ™~~~ N om oM

NN

73.23
365.70

o

“

0.93
3.25

QO

o m

o m
| |

S

— OO < ~ Q afs|io | <
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Current Data Parameters

NAME sep-11
EXPNO . 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20110920
Time 10.52
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930

0 32768
SOLVENT CDC13

NS 16

DS 0

SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 1824.6

0w 81.000 usec
DE 6.00 usec
TE 0.0 K

D1 1.00000000 sec
======== CHANNEL f1 ========
NUC1 1H

P1 10.20 usec
pL1 0.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters

SI 32768
SF 300. 1300061 -MHz
WOW EM
5B 0
LB 0.30 Hz
6B - 0
PC . 1.00

1D NMR plot parameters

CX 21.00 cm
CY 20.00 cm
FiP 8.500 ppm
F1 2551.10 Hz
F2pP -0.100 ppm
F2 -30.01 Hz
PPMCM 0.40952 ppm/cm

HZCM 122.91039 Hz/cm
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ppm

__—198.156
T T~—187.634

2k

149.298
148.749
141.009
135.748

—/—134.351

128.925
128.708
128.575

128.104

125.869
122.378
119.535

77.462
77.039
76.615

46.105

26.808
26.644

__— 19.268

16.009

Current Data Parameters

NAME sep-11
EXPNO 143
PROCNO 1

F2 - Acquisition Parameters

Oate_ 20110922
Time 14.45
INSTRUM spect
PROBHD 5 mm GNP - 1H/1
PULPROG zgpg30
™0 65536
SOLVENT cocl13
NS 621
DS 0
SWH 22675.736
FIDRES 0.348004
AQ 1.4451188
RG 11585.2
0w 22.050
0E 6.00
TE 0.0
b1 2.00000000
di1 0.03000000
d12 0.00002000
======== CHANNEL f1 ====
NUCL 13C
P1 8.00
PL1 2.00
SFOt 75.4760505
======== CHANNEL f2 ====
CPOPRG2 waltz16
Nuc2 1H
pcPD2 100.00
pL2 0.00
pL12 20.00
PL13 22.00
SFQO2

3001312005

F2 - Processing parameters

SI 32768
SF 75.4677485
WOW EM
5SB 0
LB 1.00
68 Q
PC . 1.40

10 NMA plot parameters

CX 20.00
cy 30.00
FiP 250.000
Fi 18866.94
F2pr -0.100
F2 -7.35
PPMCM . 12.50500
HZCM 943.72424

MHz

Hz

cm
cm

ppm
Hz

ppm

Hz
ppm/cm
Hz/cm
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PSJ-539

Current Data Parameters

t-11
NO NSO @OMEoNS UMM W M~ D o < 0o m < < mwumo onpwp
O~ U s NN WO T O m = M 0d o~ = =T oy~ W W ~ O Oy o
R S @ ~ o © o~ 19 © o oo o  PROCNO t
T AN <0 OO mINL S . N O == N OO N
D N N AR VI i e i e i e . e e N I M~ 0 WO T T T
e IRV QVEN o VAN o VA oV IN o VN o VI o VAN Q VRN A VAR o VI o] Rl B B B F2 - Acquisition Parameters
Date_ 20111024
Time 11.26
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG zg30
T0 32768
SOLVENT cbC13
NS 16
0s 0
SWH 6172.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542580 sec
RG 287.4
DwW 81.000 usec
OOMmﬁ DE 6.00 usec
TE 0.0 K
D1 1.00000000 sec
N_ ======== CHANNEL fl ====s====
NUC1 1H
P1 10.20 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1300095 MHz
WDW EM
SSB 4]
LB 0.30 Hz
GB ' 0
PC 1.00

10 NMR plot parameters

u
i
e

cXx 21.00 cm
cY 9.00 cm
s |9 ZB|R g b= 3 S F1P 8.500 ppm
g Iy =3 % = S © M £1 2551.10 Hz
S I3V | jeul < Al o~ pa i FapP -0.100 ppm
F2 -30.01 Hz

PPMCM 0.40952 ppm/cm

R RN L R L R R R RN R R AR RN R HZCM 122.91039 Hz/cm

ppm 8 7 6 - 5 4 3 2 1
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Current Data Parameters

NAME oct-11
EXPNQ 173
PRACNO 1

F2 - Acquisition Parameters
Date_ 20111024
Time 12.39
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2gpg30

0 65536
SOLVENT €DC13

NS 745

0s 0

SWH 22675.736 Hz
FIORES 0.346004 Hz
AQ 1.4451188 sec
RG' 11585.2

OW 22.050 usec
DE 6.00 usec
TE 0.0 K
01 2.00000000 sec
di1 0.03000000 sec
di2 0.00002000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 8.00 usec
PL1 2.00 dB
SFO1 75.4760505 MHz
======== (HANNEL 2 ========
CPOPRG2 waltz16

Nuc2 1H
pPCPD2 100.00 usec
PL2 0.00 dB
PLi2 20.00 dB
PLi3 22.00 dB
SFO2 300.1312005 MHz
F2 ~ Processing parameters
SI 32768

SF 75.4677485 MHz
WOW EM

558 0

LB 1.00 Hz
GB 0

PC 1.40

10 NMA plot parameters

CX 20.00
cy 20.00
F1P 170.000
F1 12829.52
FaP -0.100
F2 -7.55
PPMCM 8.50500
HZCM 641.85316
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Current Data Parameters

NAME sep-11
EXPNO 212
PROCNO i

F2 - Acguisition Parameters

Hz
Hz
sec

usec
usec
K
sec

MHz

MHz

Date_ 20110930
Time 21.07
INSTRUM spect
PROBHD 5 mm GNP 1H/{
PULPROG 2930
D 32768
SOLVENT CbC13
NS 16
DS 0
SWH 6172.839
FIBRES 0.188380
AQ 2.6542580
RG 724.1
DW 81.000
DE 6.00
TE 0.0
D1 1.00000000
======== CHANNEL f1 ====
NUC1 1H
P1 10.20
PL1 0.00
SFO1 300.1318534
F2 - Processing parameters
SI 32768
SF 300.1300071
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.00

1D NMR plot parameters

cX 21.00
cy 12.00
FiP 8.500
F1 2551.10
FarP -0.100
F2 -30.01
PPMCM 0.40952
HZCM 122.91039

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME sep-11
EXPNQ 213
PROCNG : 1

F2 - Acquisition Parameters

Date_ 20111001
Time 19.19
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2gpg30
10 65536
SOLVENT _€bc3
NS 981
bs 0
SkH 22675.736
FIORES 0.346004
AQ 1.4451188
AG 13004
OW 22.050
DE 6.00
TE 0.0
D1 2.00000000
dit 0.03000000
d12 0.00002000
======== CHANNEL f{ ====
NUC1 13C
P1 8.00
PL1 2.00
SFO1 75.4760505
======== CHANNEL f2 ====
CPOPRG2 waltzi6
Nuc2 1H
PCPD2 100.00
pL2 0.00
pL12 20.00
PL13 22.00
SFQ2 300.1312005

F2 - Pracessing parameters

SI 32768
SF 75.4677490
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

()4 20.00
cyY 40.00
Fip 250.000
F1 18866.94
Fap -0.100
F2 -7.55
PPMCM 12.50500
HZCM 943.72424

MHz

Hz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Hz
3206.20

Integral

P5J-519

285580 8 & 52 & 58 g
W\ | Ly V
Current Data Parameters
NAME sep-11
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111005
Time 11.05
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG Q30
1) 32768
././ SOLVENT Coci13
O NS 32
DS 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
O AQ 1.9923444 sec
RG 181
oW 60.B00 usec
OE 6.00 usec
TE 298.2 K
D4 . 1.00000000 sec
MCREST 0.00000000 sec
N: MCWAK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 1H
P1 11.00 usec
PL1 -2.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300126 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
C 1.00
10 NMR plot parameters
CX 30.00 cm
cY 20.00 cm
, - ) LCﬁ ﬁr F1p 8.500 ppm
F1 3401.10 Hz
[ | FepP -0.500 ppm
f | F2 -200.07 Hz
B I EH Y st 1] S e PPMCM 0.30000 ppn/cm
<| |m|feu ] «© ol i< =) HZCM 120.03900 Hz/cm
&SIl =] < & R

@ -
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ppm

201

—198

,342
470

1
———1da,

———142.338

-

135.285

—133.183
=—130.033

129.658
128.756
127.105

__—116.084

——109.774

PSJ-519

77.754
77.640

77.437
77.119

55.804

46.288

— 27.001

— 15.350

Current Data Parameters

NAME sep-11
EXPNO 22
PROCND 1

F2 - Acquisition Parameters

Date_ 20111005
Time 11.15
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPRGG zgpg30
0 65536
SOLVENT CbC13
NS 1024
DS 2
SWH 31847.133
FIDRES 0.4B5949
AQ 1.0289652
Bie] 7298.2
DW 15.700
DE 6.00
TE 298.2
D1 2.00000000
d1t 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL f1 ====
NUC1 13C
P1 10.50
PL1 -1.00
SFO1 100.6254358
======== CHANNEL f2 ====
CPDPRB2 waltzig
NUC2 iH
PCPD2 105.00
PL2 -2.00
PLI2 18.00
PL13 20.00
SFO2 400.1324708

Hz
Hz
Sec

usec
usec

Sec
sec
sec
sec
sec

MHz

F2 - Processing parameters

SI 32768
SF 100.6127290
WDW EM
SSB 0
LB 1.00
6B o]
PC 1.40

10 NMR plot parameters

(04 30.00
cy 30.00
F1p 210.000
1 21428.67
Fap -5.000
F2 -503.06
PPMCM 7.16667
HZCM 721.05786

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME oct-11
EXPNO 49
PROCNO 1

F2 - Acquisition Parameters

Date_ 20111013
Time 13.37
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zg30
0 32768
SOLVENT CDC13
NS 16
0s 0
SWH 6172.839
FIDRES 0.188380
AQ 2.6542580
RG 574.7
Dw 81.000
DE 5.00
TE 0.0
D1 1.00000000
======== CHANNEL f1 ====
NUCt 1H
P1 10.20
PL1 0.00
SFO1 300.1318534

usec
dB
MHz

F2 - Processing parameters

SI 32768
SF 300.1300081
WOW EM
SSB 0
LB 0.30
6B 0
PC 1.00

1D NMR plot parameters

CX 21.00
cy 10.00
FiP 8.500
F1 2551.10
Fap -0.100
F2 -30.04
PPMCM 0.40952
HZCM 122.91039

MHz

Hz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME oct-11
EXPNO 52
PROCNQ 1

F2 - Acquisition Parameters

Date_ 20111013
Time 18.24
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG zgpg30
10 65536
SOLVENT €0C13
NS 513
0s 0
SHH 22675.736
FIDRES 0.346004
AQ 1.4451188
AG 1625.5
0w 22.050
0E 6.00
TE 0.0
01 2.00000000
di1 0.03000000
di2 0.00002000
======== CHANNEL fi ====
Nuc1 13C
P1 8.00
PL1 2.00
SFO1 759.4760508
======== CHANNEL f2 ====
CPOPRG2 waltz16
Nuc2 1H
PCPD2 100.00
PL2 0.00
PL12 20.00
PL13 22.00
SFO2 300.1312005

F2 - Processing parameters

S1 32768
SF 75.4677485
WOW EM
SS8 0
LB 1.00
GB 0
PC 1.40

iD NMR plot parameters

X 20.00
CcY 30.00
F1p 170.000
Fi 12828.52
F2p -0.100
F2 -7.55
PPMCM 8.50500
HZCM §41.85315

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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0

cl

2885.02
2877.86
2875.8

2763.50

j

2892.18
2883.6

2879.

OO A0 0N C D D 0D =
COO0Da4 M~ OCNG DN D D iy 0oy =p o
T T e s WD (] w Current Data Parameters

21543310}0}961&.108~O oo . . o NAME PSJ-775

DWOWWES =GN D D @ @ (S R=1] o . WAL !

el il il el el el il i Y= o Ko YT BT B 0 R (o] =t = (SRS R — < EXENO 1

VoS (ot Trat [t Rt I S R IR S R N Y R S R S R — oo Oy (=] ot
DRCOCNO 1

%LE < L\ _ F2 - Acquisition Parameters

Date 20121019
Time 15.54
INSTRUM spect
PROBED 5 mm PABEC BB/
PULPROG =g 30
TD 85536
SOLVENT cDC13
NS 16
DS 2
SWH 8223.685 H=z
FIDRES 0.125483 Hz
AQ 3.9545889 sec
R& 186.53
oW 60.800 usec
DE 6.50 usec

295.8 K
1.00000000 sec

—————=—== CHANNEL fl ========

21 =Sg4
(= g =m
ol (=)
I‘I

|

|

|
—
o =

21 15.00 usec

PLW1 12.60000038 W
N—U Z_I_ SFO1 400.1324710 MHz

M F2 - Processing parameters

SI 65536

SF 400,1300099 MHz

WDW EM

SSB 0

L 0,30 Hz

GB 0

PC 1.00

S
o=
L
e

97.146
99.028
1 300.000

L B |

6.5 6.0 5.5 5.0 4.5 4.0 3.5

s
o
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o
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Current Dataz Parametsrz

9

8
T3
72

220
893
3

2

.o

L6774
7
.6

093

T
.28
T7.010

7

FROCHO 1

8.9

= ok
o o~

0.004
1 -
i
e}
=4
o
Wl

140.517
2
119.05
118
77
@.

F2 - Acquisiticn F
Date 201
Time

INETRUM

FROEBHD 5 mm PAEBR
PFULEROG YD
TD 3
SOLVENT
DS 4
SWH Z24038.461 E
FIDRES C.3667%
A 1.3631488
R& 186.53
W

DE

TE

Dl
dll
DELTA
TDOC
SFOl
NUCL
Fl

PLW1
Z —l— M SFOZ

Nucz
CPDFRG([2
PCPDZ
PLWZ
PLW1Z
PLW13

—_—147.627
—142.405
— 124

1

—_—
12
——114.
11

IV

™~

41.088
—12.005

m

n
[L S ]
i 8]

W
i
0

e e

W
L1
000

4]
i

MEz

N
e

essing paramsters
32768
100.612765%5 MEz
EM

tﬂg"‘fl—'l‘.}
=

!

0
1.00

m

T = W

[
o
L]

PC 1.40

140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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L T T T B R N B . .o — O, o @© Current Data Parameters
e R T I U ot (g e e T B e L i e . S NAME PSJ-771-3
blﬂ.ﬂ.lllﬂ..ﬂ.ﬂﬂ_ﬂ.ﬂ..ﬂ“.{" = 0 W0 S ™ O o . " - = <
MR R R g gt O oo = o < EXPNO 1
™ N 0 O ) ) o™ o SOy O e DROCNG 1
é&\ / /? < 7 F2 - Acquisition Parameters
Date_ 20121018
Time 10.23
INSTRUM spect
PROEHD 5 mm PAEBC EB/
PULPRCG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 H=z
FIDRES 0.125483 H=z
AQ 3.9845889 sec
R 167.01
D 60.800 usec
€.50 usec
297.1 K

1.00000000 sec

O ====—==== CHANNEL fl ========

2 Fl 15.00 usec
M PLW1 12.60000038 W
NQ SFCl 400.1324710 Mz

S030
OEmE
o

™

F2 - Processing parameters
S 65536

SF 400.1300109 MH=
WDW EM
SSB 0

LE 0.30 Hz
GE 0

PC 1.00

.
K
<
.

245.353
300.000
389.352

S81



—144.180
——140.851

—136.819

T~ 138.295

140

—_—1234.210

130

120

NH,

90

77.018
T6.700

55.635

40.933

40

12.149

10 ppm

—_—0.001

Current Data Parameters

NAME PSJ-771-3
EXFNC 2
PROCNO 1

FZ2 - Acquisition Parameters
Date 20121015
Time 12.27

ik "R

PROBHD 5
PULPROG

TD
SOLVENT

g 4
SW. .481 H=z
FIDRES 98 H=
AD 88 sec
RG 53
oW 20,800
DE 6,50
TE 297.6
D1 2.00000000
dll 0,03000000
DELTA 1.899995398
TDO T,
SFO1 100,6228293
NUC1 1=z
bl 9,98
PLW1 52.09999847

400.1316005
13
waltzlé
90.00 usec
12. 60000038 W
0.34999299
0,283498%9

FZ - Processing parameters

s1 32768

SF 100.61276390 MHz
WO EM

as 0

LE 1.00 Hz
G o

PC 1




0oy SN A A N0 ODO]D O o~ O D
o™ CUNOAN DD W wWNM o[~
2 - T W B @ o Current Data Parameters
=t e L R E=R i E  nR R =R = 00 0D o~ o . NAME EDH-1037
= = SO OO~~~ u) =t = = =f ) o EXPND 2
™ I I NN NN NN NN — & & | e
PROCNO i,
< é\ % / < { FZ - Acquisition Parameters
Date_ 20121018
Time 21.02
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULFPROG zg30
TD 65536
SOLVENT CDC13
— NS 16
Ds 2
M SWH 8223.685 Hz
- / /, FIDRES 0.125483 H=z
O RO 3.9845889 sec
RG T7.66
N—. D 60.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PLW1 12.60000038 W
SEO1 400.1324710 MH=z
FZ - Processing parameters
SI 65536
SF 400.1300100 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EC 1.00

o
==
L
L
=

191.775
96.939
98.346

200.000

297.195

297.8569
300.178

85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 0.5 ppm
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158.842

160

—_—149.869
_—144.880

150

6

T~—144.34

——140.046
—=——138.757
—134.855

140

130

—_—122.319
-—120.2598

120

—_—112.377
—_—109.963

110

100

90

77.361
04z

ol
16725

<

70

60

55.604

50

39..072

40

30

20

442

12

10 ppm

Current Data Parameters
NAME EDHE-1037
EXENC 3
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20121019
Time 23.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg 30
TD 65536
OLVENT CDCL13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 186.53
oW 20.800 usec
DE 6.50 usec
TE 2972 K
D1 2.00000000 sec
dll 0. 03000000 sec
ELTI 1.89999998 sec
TDO i
SFO 100,6228293 MH=z
NUC1 13C
Pl 9.98 usec
PLW1 52.09999847 W
SFO 400,1316005 MH=z
NUCz 1H
CPDPRG[2 waltzlé
PCPDZ 90.00 usec
PLWZ2 12.60000038 W
PLW1Z 0,3499999%9 W
PLW13 0.28349999 W
F2Z - Processing paramsters
=k o 32768
SF 100.6127690 MHz
WDW EM
25B 0
LB 1.00 Hz
G 0
PC 1.40
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e e - .o ISR — @ Current Data Paramsters
o oo o 0 o " = s RN
o0y o =t o) = O O o . NAME FS8J-758
= [~ i o 0 = 0> > — S EXPNO 1

R et I — — w 0 o el PROCNO 1

<
<

FZ - Rcquisition Parametears

Date_ 20121009

Time 18.586
INSTRUM spect
PROBHD 5 mm PABEO BE/S
FULPROG zg30

TD 65536
SCLVENT CDC13

NS 16

Ds 2

SWH B223.685 z
FIDRES 0.125483 Hz
AQ 3.9845889 sec
R 114,24

D 60.800 usec
DE 6.50 usec
TE 296.7 K
Dl 1.00000000 sec

// TDO 1

O ======== THANNEL: fl =======—

NUC1 13

Pl 15.00 usec
Nm PLW1 12. 60000038 W

SFO1 400.1324710 MHz

FZ - Processing parameters

sI 65536

SF 400,1300124 MH=

WDw EM

SSE 0

LE 0.30 H=z

B 0

PC 1.00

T
—

| S—
~

L

=
e
=

r__

299.744
200.000
902.817
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Current Data Paramsters
PSJ-158
L
FZ - Acquisiticn Parameters
Date_ 20121010
Time 0.01
INSTRUM spect
RCEHD 5 mm PAEBO BB/
PULPROG zZgpg30
TD 65536
SCLVENT CDC13
NS loz4
D3 4
SWH 24038 .461 H=z
FIDRES 0.366798 H=z
AG 1.3631488 sec
RG 186.53
D 20.800 usec
DE 6.50 usec
TE 296.6 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89998998 sec
TDO 1
SFOL1 100.¢228293 MH=z
NUCL 13C
Fl .98 usec
PLW1 52.0999%847 W
SFO2 400, 1316005 MHz O
- N %)
NuCz 19 N
CEDPRE[2 waltzld
PCEDZ 90.00 usec
PLWZ 2.60000038 W
PLW1Z 0.34999%899 W
PLW13 0.2834%5%5%9 W
FZ - Processing parameters
SI 32768
SF 100.6127¢90 MHz
WDW EM
55 ]
B
GB aQ
BC




