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General

All reagents and solvents were obtained from commercial suppliers and used without further
purification. All reagents were weighed and handled in air at room temperature. Melting points
were recorded on a RY-1 microscopic melting apparatus and uncorrected. 'H NMR spectra were
recorded on 500 MHz and *C NMR spectra were recorded on 125 MHz by using a Bruker
Avance 500 spectrometer. Chemical shifts were reported in parts per million (J) relative to
tetramethylsilane (TMS). IR spectra were recorded on a Nicolet iS10 FT-IR spectrometer and only
major peaks were reported in cm’'. Mass spectra were performed on an Ultima Global
spectrometer with an ESI source. The X-ray single-crystal diffraction was performed on Saturn

724+ instrument.

General procedure for the preparation of 5-aryl-1,24-triazine 2a-c (2a for
example)

3-hydrazino-5-phenyl-1,2,4-triazine (4.0 mmol), synthesized according to the literature,' EtONa
(6.0 mmol) and 10 mL ethanol were added to 25 mL flask. The mixture was heated under
refluxing for about 6 h. Then 2 M aqueous HCI was added and the mixture was extracted with
Et,0O (10 mL x 3). The organic phase was combined and dried over anhydrous Na,SO,.
Evaporation of the solvent followed by purification on silica gel (petroleum ether/EtOAc = 4:1,
v/v) provided 5-phenyl-1,2,4-trazine (2a) as a yellow solid in 75 % yield, which was superior to

the literature.’

General procedure for the preparation of pyridine derivatives 3/4 , or 6 (3a/4a
for example)

NaOH (2.0 mmol) was added to the mixture of acetophenone la (1.0 mmol) and
5-phenyl-1,2,4-triazine 2a (1.0 mmol) in 5 mL of ethanol. Then the mixture was stirred at reflux
until completion of the reaction. Afterwards, 2 M aqueous HCI was added and the mixture was
extracted with Et,0O (5 mL x 3). The organic phase was combined and dried over anhydrous
Na,S0O,. Evaporation of the solvent followed by purification on silica gel (petroleum ether/ethyl

acetate = 20/1, v/v) provided the pure products 3a/4a.
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4-(4-Bromophenyl)-2-phenylpyridine (4d) (CCDC 955651)

Figure S1. X- Ray Structure of 4d
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Characterization data of compounds 3/4, and 6

3a

2,5-Diphenylpyridine (3a)

White solid; yield 25 %; mp 169-170 °C; IR (KBr) vma/em’: 3062, 3037, 1586, 1556,
1471, 1453, 752, 691; '"H NMR (CDCl;, 500 MHz): § = 8.95 (d, J = 2.2 Hz, 1H,
N=CH), 8.07 (d, J = 1.3 Hz, 1H, ArH), 8.05 (s, 1H, ArH), 7.97 (dd, J = 2.5, 8.2 Hz,
1H, ArH), 7.82 (d, J = 8.2 Hz, 1H, ArH), 7.66 (d, J = 1.7 Hz, 1H, ArH), 7.64 (s, 1H,
ArH), 7.51 (t, J = 7.5 Hz, 4H, ArH), 7.41-7.45 (m, 2H, ArH); °C NMR (CDCl;, 125
MHz): § = 156.2, 148.1, 139.0, 137.7, 135.0, 134.9, 129.0, 128.9, 128.8, 128.0, 127.0,
126.9, 120.0; HRMS (ESI-TOF"): m/z caled for C17H 14N [(M + H)'], 232.1126; found,
232.1135.

ZBN
|

¢
4a
2,4-Diphenylpyridine (4a)
White solid; yield 60 %; mp 70-71 °C; IR (KBr) vma/em’: 3060, 3029, 1605, 1594,
1580, 1542, 1471, 1445, 760, 694; '"H NMR (CDCls,500 MHz): § = 8.73 (d, J = 5.9
Hz, 1H, N=CH), 8.05 (d, J= 7.4 Hz, 2H, ArH), 7.92 (s, 1H, ArH), 7.69 (d, /= 7.6 Hz,
2H, ArH), 7.41-7.45 (m, 7H, ArH); °C NMR (DMSO-ds, 125 MHz): 6 = 158.1,

150.1, 149.3, 139.5, 138.6, 129.1, 129.0, 128.8, 127.1, 127.0, 120.3, 118.8; HRMS
(ESI-TOF"): m/z caled for C7H 14N [(M + H) '], 232.1126; found, 232.1120.

O

3b
5-(4-Fluorophenyl)-2-phenylpyridine (3b)
Yellow solid; yield 20 %; mp 182-183 °C; IR (KBr) vmax/em’: 3050, 1599, 1556,
1519, 1473, 1445, 1239, 829, 757, 692 cm™'; "H NMR (CDCls,500 MHz): § = 8.90 (d,
J=2.3Hz, 1H, N=CH), 8.04-8.06 (m, 2H, ArH), 7.91 (dd, J = 2.3, 8.3 Hz, 1H, ArH),
7.81 (d, J = 8.3 Hz, 1H, ArH), 7.59-7.62 (m, 2H, ArH), 7.51 (d, J = 7.4, 2H, ArH),
7.44 (d, J = 7.5 Hz, 1H, ArH), 7.19 (d, J = 8.6 Hz, 2H, ArH); °*C NMR (CDCl;,125
MHz): § = 162.8 (d, J'cr = 247.6 Hz), 156.2, 147.9, 138.9, 134.9, 134.0, 133.8, 129.0,
128.8, 128.6 (d, Pcr = 7.8 Hz), 126.8, 120.3, 116.1 (d, J*cr = 21.5 Hz); HRMS
(ESI-TOF"): m/z caled for C7H 3NF [(M + H)'], 250.1032; found, 250.1039.
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4-(4-Fluorophenyl)-2-phenylpyridine (4b)

Yellow oil; yield 59 %; IR (KBr) Umax/om’: 3060, 1606, 1580, 1544, 1513, 14732,
1446, 12392, 827, 775, 695; 'H NMR (CDCl3,500 MHz): 6 = 8.71 (d, J = 5.1 Hz,
1H, N=CH), 8.03 (d, J = 7.5 Hz, 2H, ArH), 7.86 (s, 1H, ArH), 7.63-7.66 (m, 2H,
ArH), 7.49 (t, J = 7.6 Hz, 2H, ArH), 7.43 (d, J = 7.2, 1H, ArH), 7.37 (d, J = 5.0 Hz,
1H, ArH), 7.16 (d, J = 8.3 Hz, 2H, ArH); °C NMR (CDCls,125 MHz): § = 166.0 (d,
J'cr=2513 Hz), 160.7, 152.7, 150.8, 141.9, 137.2, 131.7, 131.4, 129.6, 122.6, 121.1,
118.7 (d, For =216 Hz); HRMS (ESI-TOF+): m/z caled for C;7HsNF [(M + H)+],

250.1032; found, 250.1039,
O~

N
3c

5-(4-Chlorophenyl)-2-phenylpyridine (3c)

White solid; yield 20 %; mp 193-194 °C; IR (KBr) Umax/om’: 3059, 1596, 1589, 1551,
1497, 1471, 1447, 824, 737, 691; 'H NMR (CDCls, 500 MHz): 6 =8.90 (d, J=2.2 Hz,
1H, N=CH), 8.04 (d, /= 7.5 Hz, 2H, ArH), 7.92 (dd, J = 2.2, 8.3 Hz, 1H, ArH), 7.81
(d, J=8.3 Hz, 1H, ArH), 7.57 (d, J = 8.3 Hz, 2H, ArH), 7.42-7.52 (m, 5H, ArH); *C
NMR (CDCls, 125 MHz): 6 = 156.5, 147.9, 138.8, 136.1, 134.9, 134.3, 133.7, 129.3,
129.1, 128.8, 128.2, 126.8, 120.3; HRMS (ESI-TOF+): m/z calcd for C7H;3NCI1 [(M +
H)"], 266.0737; found, 266.0745.

=
saae

4c
4-(4-Chlorophenyl)-2-phenylpyridine (4c)
White solid; yield 61 %; mp 79-81 °C; IR (KBr) Dmax/em’: 3086, 3060, 3029, 1602,
1579, 1541, 1496, 1470, 1445, 821, 776, 697; 'H NMR (CDCl5,500 MHz): 6 = 8.75
(d, J = 5.3 Hz, 1H, N=CH), 8.05 (d, J=7.3 Hz, 2H, ArH), , 7.89 (s, 1H, ArH), 7.63 (d,
J=8.0 Hz, 2H, ArH), 7.44-7.52 (m, 5SH, ArH); 7.41 (dd, J = 1.5, 5.1 Hz, 1H, ArH);
>C NMR (CDCl5,125 MHz): 6 = 158.3, 150.2, 148.0, 139.3, 137.0, 135.3, 129.3,

129.1, 128.8, 128.3, 127.0, 120.0, 118.4; HRMS (ESI-TOF"): m/z caled for
C17H3NCI [(M + H)'], 266.0737; found, 266.0725.

N

3d
5-(4-Bromophenyl)-2-phenylpyridine (3d)
White solid; yield 21 %; mp 202-204 °C; IR (KBr) Umax/em’: 3062, 3037, 1630, 1588,
1551, 1470, 1447, 822, 758, 691; 'H NMR (CDCls, 500 MHz): 6 =8.90 (d, J=2.2 Hz,
1H, N=CH), 8.05 (d, /= 7.6 Hz, 2H, ArH), 7.93 (dd, J = 2.2, 8.3 Hz, 1H, ArH), 7.82
(d, J=8.3 Hz, 1H, ArH), 7.63 (d, J = 8.3 Hz, 2H, ArH), 7.43-7.52 (m, 5H, ArH); *C
NMR (CDCls, 125 MHz): 6 = 156.5, 147.8, 138.9, 136.6, 134.9, 133.8, 132.3, 129.2,

Cl

S5



128.9, 128.5, 126.9, 122.5, 120.5; HRMS (ESI-TOF"): m/z calcd for C;7H;3NBr [(M
+H)"], 310.0231; found, 310.0231.

“ N
I
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4d
4-(4-Bromophenyl)-2-phenylpyridine (4d)
Pale yellow solid; yield 62 %; mp 68—70 °C; IR (KBr) vmax/em’: 3058, 3029, 1598,
1579, 1541, 1496, 1471, 1445, 819, 775, 694;'H NMR (CDCl3,500 MHz): 0 = 8.75 (d,
J=5.3 Hz, 1H, N=CH), 8.05 (t, /= 2.0 Hz, 1H, ArH), 8.03 (s, 1H, ArH), 7.89 (d, J =
1.4 Hz, 1H, ArH), 7.44-7.466 (m, 7H, ArH), 7.42 (dd, J = 1.9, 5.2, 1H, ArH); "*C
NMR (CDCl;,125 MHz): 0 = 158.3, 150.2, 148.1, 139.3, 137.5, 132.3, 129.1, 128.8,

128.6, 127.0, 123.5, 119.9, 118.4; HRMS (ESI-TOF"): m/z calcd for Ci7H;3NBr [(M
+H)'], 310.0231; found, 310.0238.

SaWaWat

N
3e

Br

2-Phenyl-5-p-tolylpyridine (3e)

Yellow solid; yield 35 %; mp 148-149 °C; IR (KBr) vmax/em’: 3086, 3027, 2916,
2854, 1615, 1588, 1576, 1473, 1445, 1373, 816, 779, 690; '"H NMR (CDCl3,500
MHz): 6 = 8.93 (d, J = 2.2 Hz, 1H, N=CH), 8.05 (d, J = 7.6 Hz, 2H, ArH), 7.95 (dd, J
= 2.4, 8.5, 1H, ArH), 7.80 (d, J = 8.3 Hz, 1H, ArH), 7.55 (d, J = 8.0 Hz, 2H, ArH),
7.50 (t, J= 7.7 Hz, 2H, ArH), 7.43 (t, J= 7.6 Hz, 1H, ArH), 7.31 (d, ] = 7.8 Hz, 2H,
ArH), 2.43 (s, 1H, CH3); >C NMR (CDCls,125 MHz): 6 = 155.9, 147.9, 139.1, 138.0,
134.7, 129.8, 129.1, 128.9, 128.8, 128.0, 127.0, 126.8, 120.3, 21.2; HRMS
(ESI-TOF"): m/z caled for C1sH 6N [(M + H)], 246.1283; found, 246.1275.

N
I

T

4e

H5C

2-Phenyl-4-p-tolylpyridine (4e)

Yellow solid; yield 53 %; mp 89-91 °C; IR (KBr) vmax/em’: 3029, 2918, 2852, 1594,
1578, 1541, 1518, 1471, 1445, 1384, 813, 776, 697; 'H NMR (CDCl3,500 MHz): 0 =
8.73 (d, J = 5.1 Hz, 1H, N=CH), 8.06 (d, J = 7.6 Hz, 2H, ArH), 7.93 (s, 1H, ArH),
7.61 (d, J = 8.0 Hz, 2H, ArH), 7.51 (d, J = 7.6 Hz, 2H, ArH), 7.44-7.49 (m, 2H, ArH),
7.32 (d, J = 8.0 Hz, 2H, ArH), 2.44 (s, 1H, CHs); °C NMR(CDCl;, 125 MHz)): d =
158.1, 150.1, 149.2, 139.6, 139.2, 135.6, 129.8, 129.0, 128.7, 127.0, 126.9, 120.0,
118.5, 21.2; HRMS (ESI-TOF"): m/z caled for CisH 6N [(M + H)'], 246.1283; found,
246.1276.
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5-(4-Methoxyphenyl)-2-phenylpyridine (3f)

White solid; yield 35 %; mp 159-160 °C; IR (KBr) Omax/em’: 3059, 2994, 2961, 2836,
1606, 1554, 1520, 1498, 1472, 1372, 1250, 829, 738, 692; 'H NMR (CDCls,500
MHz): 0 = 891 (s, IH, N=CH), 8.04 (d, J = 8.1 Hz, 2H, ArH), 7.91 (d, J = 8.1, 1H,
ArH), 7.78 (d, /= 8.0 Hz, 1H, ArH), 7.58 (d, /= 8.1 Hz, 2H, ArH), 7.50 (t, /= 7.5 Hz,
2H, ArH), 7.42 (t, J = 7.5 Hz,1H, ArH), 7.03 (d, J = 8.1 Hz, 2H, ArH), 3.88 (s, 1H,
OCHs); °C NMR (CDCls, 125 MHz): 6 = 159.7, 155.5, 147.7, 139.1, 134.5, 130.0,
128.8, 128.1, 126.8, 120.3, 114.6, 55.2; HRMS (ESI-TOF"): m/z calcd for C;sH;¢NO
[(M +H)], 262.1232; found, 262.1239.

~ N
o
H3CO
4f

4-(4-Methoxyphenyl)-2-phenylpyridine (4f)

White solid; yield 52 %; mp 72—73°C; IR (KBr) vmax/em’: 3036, 2932, 2839, 1594,
1577, 1542, 1517, 14974, 1445, 1260, 823, 776, 691; "H NMR (CDCl;,500 MHz): 6 =
8.70 (d, J = 5.2 Hz, 1H, N=CH), 8.05 (d, J = 1.6 Hz, 1H, ArH), 8.03(s, 1H, ArH),
7.89 (d, J = 1.4 Hz, 1H, ArH), 7.66 (d, J = 8.9 Hz, 2H, ArH), 7.50 (t, J = 7.5 Hz, 2H,
ArH), 7.44 (t, J = 7.4 Hz,1H, ArH), 7.41 (dd, J = 1.7, 5.0 Hz, 1H, ArH), 7.03 (d, J =
8.9 Hz, 2H, ArH), 3.88(s, 1H, OCH3); *C NMR (CDCls, 125 MHz): 6 = 160.5, 158.0,
150.0, 148.8, 139.6, 130.8, 128.9, 128.7, 128.2, 127.0, 119.7, 118.2, 114.5, 55.4;
HRMS (ESI-TOF"): m/z caled for C1gHsNO [(M + H) "], 262.1232; found, 262.1242.

Cl

39
5-(3-Chlorophenyl)-2-phenylpyridine (3g)
White solid; yield 19 %; mp 189-190 °C; IR (KBr) vmax/em’: 3086, 3059, 1650, 1588,
1551, 1471, 1447, 1102, 824,737, 691; 'H NMR (CDCls, 500 MHz): 0 = 8.89 (d, J =
2.2 Hz, 1H, N=CH), 8.04 (d, J = 7.5 Hz, 2H, ArH), 7.90 (dd, J = 2.2, 8.2 Hz, 1H,
ArH), 7.80 (d, J= 8.2 Hz, 1H, ArH), 7.55 (d, J = 8.5 Hz, 2H, ArH), 7.42-7.51 (m, 5H,
ArH); *C NMR (CDClLs, 125 MHz): 6 = 156.5, 147.9, 138.8, 136.1, 134.9, 134.3,
133.7, 129.3, 129.2, 128.8, 128.2, 126.9, 120.4; HRMS (ESI-TOF"): m/z calcd for
C7H;3NCI [(M + H)'], 266.0737; found, 266.0736.
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49
4-(3-Chlorophenyl)-2-phenylpyridine (49)
White solid; yield 56 %; mp 80-81 °C; IR (KBr) vma/em’: 3060, 3030, 1602, 1581,
1542, 1497, 1466, 1378, 1094, 821,774, 693; '"H NMR (CDCls, 500 MHz): 6 = 8.89
(d, J=5.2 Hz, 1H, N=CH), 8.01 (d, J = 7.3 Hz, 2H, ArH), 7.81 (s, 1H, ArH), 7.54 (d,
J = 8.0 Hz, 2H, ArH), 7.39-7.48 (m, 5H, ArH), 7.31(d, J = 5.2 Hz, 1H, ArH); °C
NMR (CDCl;, 125 MHz): § = 167.2, 159.2, 156.9, 148.3, 145.9, 144.3, 138.3, 138.1,
137.8, 137.3, 136.0, 128.9, 127.4; HRMS (ESI-TOF"): m/z calcd for Ci7H;3NCI1 [(M +
H)"], 266.0737; found, 266.0742.

Cl
O~

3h

5-(2,4-Dichlorophenyl)-2-phenylpyridine (3h)

White solid; yield 18 %; mp 111-112.5 °C; IR (KBr) vmax/em’: 3077, 3057, 1653,
1585, 1559, 1544, 1487, 1445, 1104, 737, 686; 'H NMR (CDCl3, 500 MHz): 0 = 8.74
(d, J=1.5 Hz, 1H, N=CH), 8.05 (d, /= 7.3 Hz, 2 H, ArH), 7.80-7.86 (m, 2 H, ArH),
7.43-7.55 (m, 4 H, ArH), 7.32-7.37 (m, 2 H, ArH); *C NMR (CDCls, 125 MHz): 6 =
156.8, 149.7, 138.8, 137.5, 135.4, 134.6, 133.6, 132.4, 131.9, 129.2, 128.8, 127.5,
126.9, 119.6; HRMS (ESI-TOF"): m/z caled for C7H;NCL[(M + H)'], 300.0347;

found, 300.0352.
_ )
CL T
Cl Cl

4-(2,4-Dichlorophenyl)-2-phenylpyridine (4h)

White solid; yield 57 %; mp 82—-83°C; IR (KBr) vmax/em’: 3077, 3060, 1603, 1581,
1561, 1486, 1464, 1104, 770, 687; "H NMR (CDCls, 500 MHz): § = 8.74 (d, J = 4.6
Hz, 1H, N=CH), 8.02 (d, /= 7.2 Hz, 2 H, ArH), 7.77 (s, 1 H, ArH), 7.25-7.54 (m, 7
H, ArH); *C NMR (CDCls, 125 MHz): = 157.7, 149.7, 146.7, 139.1,136.7, 135.1,
133.1, 130.1, 129.2, 128.8, 127.5, 127.0, 122.4, 121.0; HRMS (ESI-TOF"): m/z calcd
for C17H12NCL[(M + H) '], 300.0347; found, 300.0349.

el O~ )
N

3i
5-Phenyl-2-p-tolylpyridine (3i)
White solid; yield 25 %; mp 143—144 °C; IR (KBr) Omax/em’: 3053, 3025, 2915, 2854,
1611, 1590, 1556, 1471, 1447, 1373, 822, 771, 697; '"H NMR (CDCl;,500 MHz): 6 =
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8.92 (d, J= 2.3 Hz, 1H, N=CH), 7.92-7.96 (m, 3H, ArH), 7.78 (d, J = 8.5, 1H, ArH),
7.62-7.64 (m, 2 H, ArH), 7.48-7.51 (m, 2H, ArH), 7.39-7.42 (m, 1 H, ArH), 7.30 (d,
J =82 Hz, 2H, ArH), 2.42 (s, 1H, CHs); *C NMR (CDCls, 125 MHz): 6 = 158.7,
150.5, 141.6, 140.30, 138.7, 137.6, 137.1, 132.1, 131.6, 130.5, 129.5, 129.2, 122.6,
23.8; HRMS (ESI-TOF"): m/z caled for CisHiN [(M + H)'], 246.1283; found,
246.1289.

~ "N
I

T

4i

CHs

4-Phenyl-2-p-tolylpyridine (4i)

Pale yellow; solid yield 58 %; mp 57-58 °C; IR (KBr) Umax/em’: 3057, 3029, 2919,
2859, 1595, 1574, 1541, 1516, 1497, 1469, 1448, 1375, 821, 779, 696; 'H NMR
(CDCl3,500 MHz): 6 = 8.72 (d, J = 5.2 Hz, 1H, N=CH), 7.95 (d, /= 7.9 Hz, 2 H,
ArH), 7.90 (s, 1 H, ArH) 7.68-7.70 (m, 2H, ArH), 7.49-7.52 (m, 2H, ArH), 7.44-7.47
(m, 1 H, ArH), 7.42 (dd, J = 1.7, 5.3 Hz, 1 H, ArH), 7.30 (d, J = 8.1 Hz, 2 H, ArH),
2.41 (s, 1H, CH3); °C NMR (CDCl3, 125MHz): 0 = 158.1, 150.1, 149.3, 139.1, 138.7,
136.7, 129.6, 129.2, 129.1, 127.2, 127.0, 120.1, 118.5, 21.4; HRMS (ESI-TOF"): m/z
calcd for CigH 6N [(M + H) '], 246.1283; found, 246.1286.

\ 7

3
5-(4-Fluorophenyl)-2-p-tolylpyridine (3j)
White solid; solid yield 18 %; mp 185-186 °C; IR (KBr) Umax/om’: 3018, 2921, 1600,
1552, 1514, 1473, 1373, 1224, 818; 'H NMR (CDCls, 500 MHz): & = 8.86 (d, J=2.3
Hz, 1H, N=CH), 7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.88 (dd, J = 2.3, 8.2 Hz, 1H, ArH),
7.77 (d, J = 8.2 Hz, 1 H, ArH), 7.57-7.60 (m, 2H, ArH), 7.30 (d, J = 8.0 Hz, 2 H,
ArH), 7.18 (t, J = 8.5 Hz, 2 H, ArH), 2.42 (s, 3H, CH;); °C NMR (CDCl;, 125 MHz):
5=162.9 (d, J'cr= 247.6 Hz), 156.3, 147.8, 139.1, 136.1, 134.9, 133.9, 133.7, 129.5,
128.6 (d, Scr = 7.1 Hz), 126.7, 120.0, 116.1 (d, Jcr = 21.6 Hz), 21.3; HRMS
(ESI-TOF+): m/z calcd for CisH sNF [(M + H)+], 264.1189; found, 264.1192.

2N
\l
F CHs
4j

4-(4-Fluorophenyl)-2-p-tolylpyridine (4j)

Yellow solid; yield 57 %; mp 7273 °C; IR (KBr) vmad/cm™: 3030, 2920, 1599, 1541,
1511, 1471, 1382, 1222, 819 cm™; 'H NMR (CDCls, 500 MHz): 6 = 8.71 (d, J= 5.1
Hz, 1H, N=CH), 7.95 (d, J = 8.0 Hz, 2 H, ArH), 7.85 (s, 1H, ArH), 7.64-7.67 (m, 2H,
ArH), 7.37 (d, J= 5.2 Hz, 1 H, ArH), 7.30 (d, J = 8.0 Hz, 2 H, ArH), 7.19 (t, J = 8.5
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Hz, 2 H, ArH), 2.42 (s, 3H, CH3); >*C NMR (CDCls, 125 MHz): 6 = 163.4 (d, J'cr=
249.0 Hz), 158.1, 150.0, 148.1, 139.1, 136.5, 134.7, 129.5, 128.8 (d, Jce= 7.3 Hz),
126.8, 119.7, 118.2, 116.0 (d, JAcr = 21.6 Hz), 21.3; HRMS (ESI-TOF"): m/z calcd for
C1sH sNF [(M + H)'], 264.1189; found, 264.1185.

N /

3k
5-(4-Chlorophenyl)-2-p-tolylpyridine (3k)
White solid; yield 19 %; mp 218-219 °C; IR (KBr) vma/em™: 3031, 2916, 2852, 1587,
1546, 1511, 1466, 1411, 817; '"H NMR (CDCls, 500 MHz): = 8.87 (s, 1H, N=CH),
7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.88 (dd, J= 2.1, 8.0 Hz, 1 H, ArH), 7.77 (d, J = 8.0
Hz, 1 H, ArH), 7.55 (d, J= 8.0 Hz, 2 H, ArH), 7.45 (d, J= 8.0 Hz, 2 H, ArH), 7.30 (d,
J=18.0 Hz, 2 H, ArH), 2.43 (s, 3H, CH;); °C NMR (CDCls, 125 MHz): 6 = 159.0,
150.3, 141.7, 138.7, 138.5, 137.4, 136.7, 136.0, 132.1, 131.8, 130.7, 129.3, 122.6,
23.8; HRMS (ESI-TOF"): m/z caled for CisHisNCI [(M + H)'], 280.0893; found,

280.0896.
2N
® ~ ®
cl CH,
4k

4-(4-Chlorophenyl)-2-p-tolylpyridine (4k)

White solid; yield 57 %; mp 107—108 °C; IR (KBr) vmax/em’: 3020, 2918, 1598, 1577,
1541, 1514, 1496, 1466, 1380, 814; 'H NMR (CDCl;, 500 MHz): 0 =8.72 (d, J=5.3
Hz, 1H, N=CH), 7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.86 (d, J = 1.3 Hz, 1 H, ArH),
7.61-7.64 (m, 2H, ArH), 7.47-7.49 (m, 2H, ArH), 7.38 (dd, J = 1.6, 5.3 Hz, 1 H,
ArH), 7.31 (d, J = 8.0 Hz, 2 H, ArH), 2.42 (s, 3H, CHs); *C NMR (CDCls, 125 MHz):
0 =160.8, 152.7, 150.5, 141.7, 139.6, 139.0, 137.8, 132.1, 131.9, 130.9, 129.4, 122.2,
120.7, 23.8; HRMS (ESI-TOF"): m/z caled for CigHysNCI [(M + H)], 280.0893;

found, 280.0886.
N /

3l
5-(4-Bromophenyl)-2-p-tolylpyridine (3I)
White solid; yield 20 %; mp 221-222 °C; IR (KBr) Dmax/Cm’: 3029, 2917, 2852, 1624,
1586, 1507, 1467, 816; '"H NMR (CDCls, 500 MHz): § = 8.87 (d, J = 2.3 Hz, 1H,
N=CH), 7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.89 (dd, J= 2.3, 8.4 Hz, 1 H, ArH), 7.78 (d,
J=84Hz, 1 H, ArH), 7.61 (d, J= 8.4 Hz, 2 H, ArH), 7.49 (d, J = 8.4 Hz, 2 H, ArH),
7.30 (d, J = 8.0 Hz, 2 H, ArH), 2.42 (s, 3H, CHs); >*C NMR (CDCls, 125 MHz): § =
156.6, 147.7, 139.2, 136.7, 136.0, 134.8, 133.4, 132.2, 129.6, 128.5, 126.7, 122.3,
120.1, 21.3; HRMS (ESI-TOF"): m/z caled for CigH;sNBr [(M + H)], 324.0388;
found, 324.0395.
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NN
® ~ ®
Br CHs
4]

4-(4-Bromophenyl)-2-p-tolylpyridine (41)

White solid; yield 58 %; mp 119-120 °C; IR (KBr) vma/em’: 3030, 2916, 2853, 1596,
1540, 1493, 1466, 1378, 812; '"H NMR (CDCls, 500 MHz): 6 = 8.72 (d, J = 5.1 Hz,
1H, N=CH), 7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.85 (s, 1 H, ArH), 7.63 (d, J= 8.3 Hz, 2
H, ArH), 7.55 (d, J= 8.3 Hz, 2 H, ArH), 7.37 (d, J= 5.1 Hz, 1 H, ArH), 7.30 (d, J =
8.0 Hz, 2 H, ArH), 2.42 (s, 3H, CHs); >C NMR (CDCls, 125 MHz): 6 = 158.3, 150.2,
148.0, 139.2, 137.5, 136.5, 132.3, 129.5, 128.7, 126.9, 123.4, 119.7, 118.1, 21.3;

HRMS (ESI-TOF"): m/z caled for CigH;sNBr [(M + H)'], 324.0388; found, 324.0376.

N

3m

2,5-Dip-tolylpyridine (3m)

White solid; yield 34 %; mp 212-213 °C; IR (KBr) vmax/em’: 3029, 2915, 1587, 1547,
1518, 1470, 1365, 815; '"H NMR (CDCl;, 500 MHz): § = 8.90 (d, J = 2.3 Hz, 1H,
N=CH), 7.94 (d, J = 8.0 Hz, 2H, ArH), 7.92 (dd, J = 2.3, 8.5 Hz, 1H, ArH), 7.77 (d, J
= 8.5 Hz, 1 H, ArH), 7.53 (d, J= 8.0 Hz, 2 H, ArH), 7.30 (d, J = 8.0 Hz, 4 H, ArH),
2.42 (s, 6H, CH3); °C NMR (CDCls, 125 MHz): § = 155.9, 147.9, 138.9, 137.9, 136.3,
134.8, 134.5, 129.8, 129.5, 126.8, 126.7, 120.0, 21.3; HRMS (ESI-TOF"): m/z calcd
for C1oHigN [(M + H)'], 260.1439; found, 260.1443.

2NN
® ~ ®
H4C CHj,
4m

2,4-Dip-tolylpyridine (4m)

White solid; yield 52 %; mp 114-115 °C; IR (KBr) vmax/em 33027, 2917, 1612, 1596,
1539, 1515, 1470, 1382, 809; '"H NMR (CDCls, 500 MHz): 0 = 8.69 (d, J = 5.1 Hz,
1H, N=CH), 7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.89 (s, 1H, ArH), 7.60 (d, J = 8.0 Hz, 2
H, ArH), 7.41 (dd, J = 1.7, 5.1 Hz, 1H), 7.31 (t, /= 7.0 Hz, 4 H, ArH), 2.43 (s, 3H,
CHs), 2.42 (s, 3H, CH3); *C NMR (CDCls, 125 MHz): 6 = 158.0, 150.0, 149.1, 139.1,
139.0, 136.8, 135.7, 129.8, 129.5, 126.9, 119.8, 118.2, 21.3; HRMS (ESI-TOF"): m/z
calcd for C19HgN [(M + H)+], 260.1439; found, 260.1442.

e ) oems
N

3n
5-(4-Methoxyphenyl)-2-p-tolylpyridine (3n)
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White solid; yield 35 %; mp 186—-187 °C; IR (KBr) Umax/om’: 3015, 2912, 2837, 1607,
1590, 1557, 1520, 1474, 1253, 818; 'H NMR (CDCl3, 500 MHz): 0 = 8.88 (d, J=2.0
Hz, 1H, N=CH), 7.93 (d, /= 8.0 Hz, 2 H, ArH), 7.88 (dd, /=2.0, 8.2 Hz, 1 H, ArH),
7.75 (d, J=8.2 Hz, 1 H, ArH), 7.57 (d, /= 8.6 Hz, 2 H, ArH), 7.29 (d, J = 8.0 Hz, 2
H, ArH), 7.02 (d, J = 8.6 Hz, 2 H, ArH), 3.87 (s, 3H, OCH3), 2.42 (s, 3H, CH3); Bc
NMR (CDCls, 125 MHz): 6 = 159.7, 155.6, 147.6, 138.9, 136.3, 134.5, 134.3, 130.2,
129.5, 128.1, 126.6, 120.0, 114.6, 55.4, 21.3; HRMS (ESI-TOF"): m/z calcd for
Ci9H sN O[(M + H)'], 276.1388; found, 276.1395.

2N
\l
CHg
4n

4-(4-Methoxyphenyl)-2-p-tolylpyridine (4n)

White solid; yield 52 %; mp 97-98 °C; IR (KBr) Dmax/em’: 3008, 2931, 2837, 1606,
1593, 1540, 1471, 1381, 818 cm’; '"H NMR (CDCls, 500 MHz): 6 = 8.87 (d, J= 5.1
Hz, 1H, N=CH), 7.94 (d, J = 8.0 Hz, 2 H, ArH), 7.87 (s, 1H, ArH),7.64-7.66 (m, 2H,
ArH), 7.38 (dd, J= 1.7, 5.1 Hz, 1 H, ArH), 7.30 (d, J = 8.0 Hz, 2 H, ArH), 7.02-7.04
(m, 2 H, ArH), 3.88 (s, 3H, OCH3), 2.42 (s, 3H, CH3); *C NMR (CDCl;3, 125 MHz):
0=160.6, 158.1, 150.0, 148.8, 139.0, 136.9, 131.0, 129.5, 128.3, 127.0, 119.5, 117.9,
114.6, 55.5, 21.3; HRMS (ESI-TOF"): m/z caled for C;oH;sN O[(M + H)'], 276.1388;

found, 276.1382.
\ 7

30
2-(4-Chlorophenyl)-5-phenylpyridine (30)
White solid; yield 25 %; mp 181-183 °C; IR (KBr) vmax/cm'1:3008, 1636, 1587, 1469,
1098, 827, 772,692; "H NMR (CDCls, 500 MHz): 6 =8.92 (d, J=2.0 Hz, 1H, N=CH),
7.99 (d, J = 8.5 Hz, 2 H, ArH), 7.95 (dd, J = 2.0, 8.2 Hz, 1 H, ArH),7.77 (d, J = 8.2
Hz, 1 H, ArH), 7.63(d, J = 7.7 Hz, 2 H, ArH), 7.41-7.51 (m, 5 H, ArH); >C NMR
(CDCls, 125 MHz): 6 = 154.9, 148.2, 137.5, 137.4, 135.2, 135.1, 129.3, 129.1, 129.0,
128.1, 128.0, 127.0, 120.0; HRMS (ESI-TOF"): m/z caled for C;7H3NCI [(M + H)],
266.0737; found, 266.0742.

HsCO

— )
O C

40

2-(4-Chlorophenyl)-4-phenylpyridine (40)
White solid; yield 59 %; mp 57-58 °C; IR (KBr) Dmax/Cm’: 3058, 3032, 1607, 1596,

1543, 1496, 1467, 1091, 832, 761,697; "H NMR (CDCls, 500 MHz): 6 = 8.70 (d, J =
5.1Hz, 1H, N=CH), 7.98 (d, J = 8.5 Hz, 2 H, ArH), 7.86 (s, 1 H, ArH), 7.65 (d, J =

Cl
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7.2 Hz, 2 H, ArH), 7.41-7.50 (m, 6 H, ArH); *C NMR (CDCls, 125 MHz): § = 156.7,
150.1, 149.7, 149.4, 138.3, 137.8, 136.7, 135.1, 129.1, 128.8, 128.2, 127.9, 127.0,
122.2, 120.4, 120.1, 118.3; HRMS (ESI-TOF"): m/z calcd for C7H;sNCI[(M + H)],
266.0737; found, 266.0729.

N

3p

5-(4-Bromophenyl)-2-(4-chlorophenyl)pyridine (3p)

White solid; yield 20 %; mp 239-241 °C; IR (KBr) vmax/cm’': 3083, 3014, 1577, 1548,
1464, 1102, 816;'H NMR (CDCl;, 500 MHz): 0 = 8.88 (d, J = 2.2 Hz, 1H, N=CH)),
7.99 (d, J = 8.5 Hz, 2H, ArH), 7.92 (dd, J=2.2, 8.2 Hz, 1H, ArH), 7.77 (d, J = 8.2 Hz,
1H, ArH), 7.62 (d, J = 8.5 Hz, 2H, ArH), 7.49 (d, J = 8.5 Hz, 2H, ArH), 7.46 (d, J =
8.5 Hz, 2H, ArH); °C NMR (DMSO-ds, 125 MHz): § = 164.4, 157.9, 147.3, 146.3,
145.5, 144.5, 143.6, 142.4, 139.2, 138.6, 132.2, 130.6; HRMS (ESI-TOF"): m/z calcd
for C17H,BrCIN [(M + H)'], 343.9842; found, 343.9836.

ZN
\l
Br Cl
4p

4-(4-Bromophenyl)-2-(4-chlorophenyl)pyridine (4p)

White solid; yield 61 %; mp 118-119 °C; IR (KBr) vma/cm™': 3083, 3014, 1577, 1548,
1464, 1102, 816; "H NMR (CDCls, 500 MHz): = 8.72 (d, J = 5.1 Hz, 1H, N=CH),
7.98 (d, J = 8.5 Hz, 2H, ArH), 7.83 (s, 1H, ArH), 7.63 (d, J = 8.4 Hz, 2H, ArH), 7.53
(d, J=8.4 Hz, 2H, ArH), 7.45 (d, /= 8.5 Hz, 2H, ArH), 7.40 (d, /= 5.1 Hz, 1H, ArH);
BC NMR (CDCls, 125 MHz): 0 = 166.0, 159.3, 157.2, 146.7, 146.2, 144.3, 141.3,
138.0, 137.6, 137.3, 132.6, 129.1, 127.1; HRMS (ESI-TOF"): m/z calcd for
C17H,BrCIN [(M + H)"], 343.9842; found, 343.9845.

N
39

2-(4-Chlorophenyl)-5-(4-methoxyphenyl)pyridine (3q)

White solid; yield 34 %; mp 216-217 °C; IR (KBr) vma/em™: 3012, 2960, 2935, 1606,
1521, 1472, 1375, 1289, 1257, 821; "H NMR (CDCls, 500 MHz): 6 = 8.88(d, J = 2.5
Hz, 1H, N=CH), 7.98 (d, J = 8.5 Hz, 2H, ArH), 7.90 (dd, J = 2.5, 8.2 Hz, 1H, ArH),
7.74 (d, J=8.2 Hz, 1H, ArH), 7.56 (d, J = 8.5 Hz, 2H, ArH), 7.48 (d, J= 8.5 Hz, 2H,
ArH), 7.03 (d, J = 8.5 Hz, 2H, ArH), 3.87 (s, 3H, OCH;); °C NMR (CDCl;, 125
MHz): 6 = 159.9, 154.3, 147.8, 137.5, 135.0, 134.9, 134.6, 129.9, 128.9, 128.1, 128.0,
120.0, 114.7, 55.4; HRMS (ESI-TOF"): m/z caled for CisH;sCINO [(M + H)'],
296.0842 found, 296.0846.
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Z N
@ > C
H3CO cl

4q

2-(4-Chlorophenyl)-4-(4-methoxyphenyl)pyridine (4q)

White solid; yield 52 %; mp 99—100 °C; IR (KBr) vmax/em’: 3018, 2925, 2854, 1598,
1542, 1516, 1494, 1382, 1256, 1184, 821;'H NMR (CDCl;, 500 MHz): 6 = 8.68 (d, J
= 5.1 Hz, 1H, N=CH), 7.99 (d, J = 8.6 Hz, 2H, ArH), 7.85 (s, 1H, ArH), 7.64 (d, J =
8.8 Hz, 2H, ArH), 7.45 (d, J = 8.6 Hz, 2H, ArH), 7.41 (dd, J= 1.6, 5.1 Hz, 1H, ArH),
7.03 (d, J = 8.8 Hz, 2H, ArH), 3.87 (s, 3H, OCH;); *C NMR (CDCls, 125 MHz): 6 =
160.6, 156.8, 150.1, 148.9, 138.0, 135.1, 130.6, 128.9, 128.3, 128.2, 120.0, 117.9,
114.6, 55.4; HRMS (ESI-TOF"): m/z caled for CigHisCINO [(M + H)'], 296.0842;
found, 296.0847.

5-Methyl-2-phenylpyridine (3r)

White solid; yield 42 %; mp 21.5-22 °C; IR (KBr) vmax/em’: 3006, 2968, 2920, 1598,
1560, 1499, 1472, 743, 702; '"H NMR (CDCls;, 500 MHz): § = 8.54 (s, 1H, N=CH),
7.98 (d,J="7.5 Hz, 2H, ArH), 7.65 (d, J= 8.1 Hz, 1H, ArH), 7.57 (d, /= 8.1 Hz, 1H,
ArH), 7.48 (t,J= 7.5 Hz, 2H, ArH), 7.41 (t, J= 7.5 Hz, 1H, ArH), 2.40 (s, 3H, CHj);
B3C NMR (CDCls, 125 MHz): 6 = 163.8, 159.1, 148.4, 146.3, 140.6, 137.7, 137.6,
135.7,129.0, 27.2; HRMS (ESI-TOF+): m/z calcd for C;,HoN [(M + H)'], 107.0970;
found, 107.0971.

4r

4-Methyl-2-phenylpyridine (4r)

Colorless oil; yield 43 %; IR (KBr) vma/cm: 3058, 2922, 2855, 1604, 1581, 1558,
1446, 776, 694; 'H NMR (CDCls, 500 MHz): § = 8.54 (d, J = 4.9 Hz, 1H, N=CH),
7.97 (d, J = 7.4 Hz, 2H, ArH), 7.65 (s, 1H, ArH), 7.46 (t, J = 7.3 Hz, 2H, ArH), 7.40
(t, J=17.3 Hz, 1H, ArH), 7.05 (d, J = 4.9 Hz, 1H, ArH), 2.41 (s, 3H, CH3); °C NMR
(CDCl;, 125 MHz): 0 = 157.4, 149.4, 147.7, 139.5, 128.8, 128.7, 126.9, 123.1, 121.5,
21.2; HRMS (ESI-TOF+): m/z caled for CioHpN [(M + H)'], 107.0970; found,
107.0975.

\

6a
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1-Phenyl-6,7-dihydro-5H-cyclopenta[c]pyridine (6a)

Yellow solid; yield: 92 %; mp 48—49 °C; IR (KBr) Dmax/em’: 3005, 2969, 2949, 1604,
1552, 1474, 1380, 780, 698; '"H NMR (CDCls;, 500 MHz): § = 8.53 (s, 1H, N=CH),
7.94 (d, J= 7.0 Hz, 2H, ArH), 7.59 (s, 1H, ArH), 7.44 (t, /= 7.0 Hz, 2H, ArH), 7.37
(t, J=7.5 Hz, 1H, ArH), 2.95 (t, J = 7.5 Hz, 4H, CH,), 2.10-2.16 (m, 2H, CH,); "*C
NMR (CDCls, 125 MHz): 6 = 155.4, 154.6, 145.4, 140.0, 138.7, 128.6, 128.4, 126.9,
116.8, 30.0, 25.1; HRMS (ESI-TOF+): m/z caled for C14H,N [(M + H)'], 196.1126;
found, 196.1135.

\

6b

1-Phenyl-5,6,7,8-tetrahydroisoquinoline (6b)

Yellow oil; yield: 90%; IR (KBr) Omax/cm: 3018, 2925, 2854, 1598, 1542, 1516,
1494, 1382, 1256, 1184, 821; 'H NMR (CDCls, 500 MHz): ¢ = 8.40 (s, 1H, N=CH),
7.97 (d,J="17.5 Hz, 2H, ArH), 7.47 (t, J= 7.5 Hz, 2H, ArH), 7.37-7.40 (m, 2H, ArH),
2.76-2.80 (m, 4H, CH,), 1.83-1.83 (m, 4H, CH,); °C NMR (CDCl;, 125 MHz): § =
154.2, 150.1, 146.5, 139.6, 131.5, 128.4, 128.2, 126.5, 120.5, 28.8, 25.9, 22.5, 22.3;
HRMS (ESI-TOF+): m/z calcd for C;sH 6N [(M + H)], 210.1283; found, 210.1280.

6C

1-Phenyl-6,7,8,9-tetrahydro-5H-cyclohepta[c]pyridine (6c)

White solid; yield: 88 %; mp 59—60 °C; IR (KBr) Dmax/Cm: 3049, 2996, 2926, 2853,
1594, 1478, 1443, 756, 702; 'H NMR (CDCls, 500 MHz): 6 = 8.38 (s, 1H, N=CH),
7.96 (d, J = 7.5 Hz, 2H, ArH), 7.43-7.46 (m, 3H, ArH), 7.37 (t, J = 7.5 Hz, 1H, ArH),
2.80-2.84 (m, 4H, CH,), 1.87 (d, /= 5.0 Hz, 2H,CH,), 1.67 (d, J = 3.5 Hz, 4H,CH,) ;
>C NMR (CDCl;, 125 MHz): § = 155.6, 152.6, 149.2, 139.6, 137.2, 128.6, 128.4,
126.7, 120.7, 36.5, 33.0, 32.6, 28.1, 27.6; HRMS (ESI-TOF+): m/z calcd for C;cH;sN
[(M + H)"], 224.1439; found, 224.1442.
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Compound 3a

WSWO0610-1 1H 1D 2011 06 28

8.953
8.947
8.067
8.065
8.0C
7.978
7.974
7.962
7.957
7.83C
7.814
7.662
7.658
7.644
7.524
7.51C
7.4
7.458
7.456
7.441
7.426
7.411
7.264
0.01C

e <

NAME WSWO0610-1
EXPNO 1
PROCNO 1
Date_ 20110628
Time 19.22
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 4
8.2 81 8.0 7.9 7.8 7.7 7.6 7.5 {7.4 7.3 ppm DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 228
DW 50.000 usec
DE 6.00 usec
TE 296.2 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20 dB
SFO1 500.0335010 MHz
Si 16384
SF 500.0300082 MHz
wWDW EM

J ,JU A SSB 0
LB 0.30 Hz
GB 0
PC 2.00

12 11 5 4 3 2 1 0 -1 ppm
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WSW0610-1 13C 1D 2011 07 03

N o 00 NS ~ o oo <
GBHL I8 8BRBEHR Q89
N o0 © ©
RSALEIRTHFYYY R e BRUKER
NAME WSWO0610-1
EXPNO 2
PROCNO 1
Date_ 20110703
Time 18.27
N INSTRUM av500
~ PROBHD 5 mm PABBO BB-
| PULPROG zgpg30
— TD 65536
SOLVENT CDCI3
NS 6543
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400
DW 15.300 usec
DE 6.00 usec
TE 301.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
l J‘ Jk _AJLA . ) —======= CHANNEL f2 ========
CPDPRG2 waltz16
NuUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm PL12 1766 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Si 32768
SF 125.7326470 MHz
WwWDW EM
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Compound 4a
WSW1215-3 1H

2011 12

—0.004
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NAME WSW1215-3
EXPNO 1
PROCNO 1
Date_ 20111227
Time 20.16
INSTRUM av500

PROBHD 5 mm PABBO BB-

PULPROG 2930
TD 32768
SOLVENT CDCI3
NS

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 406

DW 50.000 usec
DE 6.00 usec

TE 293.1 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384

SF 500.0300101 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSW0610-2 13C 1D 2011 06 28

158.220
150.123
149.302
139.510
138.562
128.765
127.090
127.040
120.259
118.776

129.129

/
/
/
\

NAME WSW0610-2
2

EXPNO
PROCNO 1
Date_ 20110628
Time 19.57
N INSTRUM av500
N PROBHD 5 mm PABBO BB-
| PULPROG zgpg30
D 65536
= SOLVENT CcDCI3
NS 1019
DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz

AQ 1.0027661 sec
RG 18400

DW 15.300 usec
DE 6.00 usec
TE 297.0K

D1 2.00000000 sec
d1l 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
—======= CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
J SFO1 125.7464750 MHz
} l H t‘ ) A o - ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
0 A DAREAA) RN PCPD2 80.00 usec
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326470 MHz
WDW EM
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Compound 3b

WSW0803-1 1H 1D 201108 16

OMONMNANNMNAN NODNO WO AL O S ©
TN AdTO0OO0OdO0O A 10000 ANOIWIT AN N~
QOO VMDOWOOUMWOMOLSE I NAA
ONNNNNNNNNNNNNNNNNNENNNN

\X&M/

NAME WSW0803-1
EXPNO
PROCNO 1
Date_ 20110816
Time 17.20
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
" 1 " 1 " 1 " 1 ' 1 ' RG 362
8.0 7.8 7.6 7.4 ppm DW 50.000 usec
DE 6.00 usec
TE 297.7K
D1 2.00000000 sec
TDO 1
il N
N =—======= CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
= PL1 2.20 dB
‘ SFO1 500.0335010 MHz
I Sl 16384
F SF 500.0300082 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
“““ I I I I I A IS IS IS MRS AR PC 2.00
10 9 8 7 6 5 4 3 2 1 ppm
o|foN[MmOo|un|s|o
sl E=lt=1t=1l=i{=l=]=]
olee|eeeee
ANl AN N
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QOO OMOOMHOMOMOANNNNNNAA M~ ©
A A A A A A A A A A A A A A A M~ o~
N
N
/
F
L L L L U U L A D B |
165 160 155 150 145 140 135 130 125 120 115 ppm

\ \ \ \ \ \ \ \ \ \ \ \
210 200 190 180 170 160 150 140 130 120 110 100 90 80
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NAME WSW0803-1
EXPNO 2

PROCNO 1
Date_ 20110818
Time 20.34
INSTRUM av500

PROBHD 5 mm PABBO Bl
PULPROG zgpg30
5.

TD 65536
SOLVENT CDCI3
NS 15602

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz

AQ 1.0027661 sec
RG 18400

DW 15.300 usec
DE 6.00 usec
TE 299.6 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f1 ==
NUC1 13C

P1 9.60 usec

PL1 2.00dB

SFO1 125.7464750 MHz

======== CHANNEL 2 ==
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB
SFO2 500.0355000 MHz
SI 32768

SF 125.7326470 MHz
WDW EM

SSB 0

LB 6.00 Hz

GB 0

PC 2.00



Compound 4b

WSW0803-2 1H 2011 09 26

8.718
8.708
8.041
8.026
7.858
7.656
7.645
7.638
7.628
7.502
7.487
7.472
7.441
7.439
7.431
7.426
7.412
7.376
7.366
7.193
7.176
7.159
0.000

e

N L T A AAAAAAAS S A T \
79 78 77 76 75 74 73 ppm
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NAME WSW0803-2
EXPNO 1

PROCNO 1
Date_ 20110926
Time 20.16
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 4

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 144

DW 50.000 usec
DE 6.00 usec

TE 297.1K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384

SF 500.0300186 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSW0803-2 13C 1D 201109 29

O1d IO NOMAHAL O MO AN A
2388 895L838ERE BRUKER
OFONO AN 0 N — 0 0
OO OWOWOLTOHOMMANNN A A
A A A A A A A A A A A A A w
VNN V2 e
‘ EXPNO 2
PROCNO 1
Date_ 20110929
Time 10.15

INSTRUM av500
PROBHD 5 mm PABBO BE
PULPROG zgpg30

D 65536

SOLVENT CDCI3

NS 452

DS 2

SWH 32679.738 Hz

FIDRES  0.498653 Hz
\ \ \ \ ‘ ‘ T ‘ T ‘ ‘ AQ 1.0027661 sec
165 160 155 150 145 140 135 130 125 120 ppm RG 18400

DW 15.300 usec

DE 6.00 usec

TE 299.8 K

D1 2.00000000 sec
d1l 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
======== CHANNEL f1 ===
NUC1 13C
P1 9.60 usec
| PL1 2.00 dB
I SFO1 125.7464750 MHz
======== CHANNEL f2 ===
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
| PL12 17.66 dB
I PL13 17.66 dB
SFO2 500.0355000 MHz
H SI 32768
SF 125.7323258 MHz
i o | e
T e SSB 0
LB 8.00 Hz
GB 0
I I I I I I I I I I I I I I I I I I I I I I 1 PC 2.00

T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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Compound 3c
WSW0721-1 1H 1D 201107 26

<)

~NOMAOTO O ML W ©O©DO M o o
OT MO NAATONINDAOONLIOMA O — S
KoM OULMILOHS SN © S
BB OBNNNNNNNNNNNNNNNN — (=}

%
|

(<O

NAME WSW0721-1
EXPNO
PROCNO 1
Date_ 20110726
Time 9.49
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 7930
TD 32768
RSN AR RN RARRARAL AOARRRRARE AARARARARE RAARARA! ALASARRRARRE MARARARARY SOLVENT CDCI3
7.9 7.8 7.7 7.6 7.5 7.4 7.3 ppm NS 4

DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575
DW 50.000 usec
DE 6.00 usec
TE 296.8 K
D1 2.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300110 MHz
WDW EM

L Juuj J J SSB 0
LB 0.30 Hz
GB 0

10 9 8 7 6 5 4 3 2 1 0 ppm

IsIEtii=15 ==

ol 1eee|ed

— N[N
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NAME WSW0721-1
EXPNO 2
PROCNO 1
Date 20110726
Time 14.02
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 4758
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400
DW 15.300 usec
DE 6.00 usec
L B I B B R R TE 3003 K
155 150 145 140 135 130 125 ppm D 200000000 sec
DELTA 1.89999998 sec
TDO 1
‘\‘ ‘ =—======= CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
—======= CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.60 dB
PL12 17.66 dB
| Dl PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
\\ SF 125.7326470 MHz
Mt Wit G e b HU VM3 i My v WDW EM
" SSB 0
LB 6.00 Hz
T T T T T T T T T T T T T T T GB 0
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 50 40 20 ppm PC 2.00
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Compound 4c

WSW0721-2 1H 1D 201108 16

(o<

NAME WSW0721-2
EXPNO 1
PROCNO 1
Date_ 20110816
Time 17.28
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDCI3
4

8.752
8.741
8.057
8.054
8.040
7.888
7.636
7.620
7.523
7.510
7.494
7.478
7.464
7.450
7.435
7.414
7.411
7.404
7.401
7.264

|
|

\ \ \ \ \ \ \ \ gg 1
8.6 8.4 8.2 8.0 7.8 7.6 7.4 ppm SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 256
DwW 50.000 usec
Ny DE 6.00 usec
| TE 297.7 K
D1 2.00000000 sec
= TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Cl S| 16384
SF 500.0300082 MHz
U WDW EM
L_‘_‘JU . SSB 0
LB 0.30 Hz
GB 0
IRAARRARRRY \ \ AR \ \ \ \ \ \ PC 2.00
10 9 8 7 6 5 4 3 2 1 0 ppm
o~[ofo|x)w]wn
S|w|S|®|D|m|d
SIS IR
—A|O|HAH N[O
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I
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Cl
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NAME WSW0721-2
EXPNO 2
PROCNO 1

Date_ 20110818

Time 18.54
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 322

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec

RG 18400

DW 15.300 usec

DE 6.00 usec

TE 299.5 K

D1 2.00000000 sec

d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f1 =====:
NUC1 13C

P1 9.60 usec

PL1 2.00 dB

SFO1 125.7464750 MHz
======== CHANNEL f2 =====:
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768

SF 125.7326470 MHz
WDW EM

SSB 0

LB 6.00 Hz

GB 0

PC 2.00



Compound 3d

WSW0616-1 1H 1D 201107 05

<)

el ieniilasss | BZ%R

8.900
7.937
7.933
7.921
7.916
7.824
7.808
0.000

NAME WSW0616-1
EXPNO 1
PROCNO 1
Date_ 20110705
Time 19.53
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
I I I I I I \ D 32768
7.9 7.8 7.7 7.6 7.5 |7.4 ppm NOLVENT - cDCi3
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575
DW 50.000 usec
DE 6.00 usec
TE 295.6 K
D1 2.00000000 sec
TDO 1
=—======= CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300082 MHz
J LA WDW EM
I UV . ) SSB 0
LB 0.30 Hz
GB 0
10 9 8 7 6 5 4 3 2 1 0 ppm
ollom|g (S|
olldld|Iolw|lom
S| a|do|m|

Al H AN < [
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WSW616-1 13C 1D 2011 07 08

156.534

47.818
138.854
136.551
134.921
133.787

(o2}
(2]
N
N
™
—

128.862
128.543
126.878
122.485
120.465
77.261
76.981
76.757

—
oo}
—
(o2}
N
—

| =

<
N

BEBE R R
160 155 150 145 140 [J35 130 125 120 115 ppm

- J J

170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 ppm
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NAME WSW616-1
EXPNO 2
PROCNO 1
Date_ 20110708
Time 10.32
INSTRUM av500

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 4593

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec

RG 18400

DW 15.300 usec

DE 6.00 usec

TE 298.4 K

D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f1l ========
NUC1 13C

P1 9.60 usec

PL1 2.00 dB

SFO1 125.7464750 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768

SF 125.7326470 MHz
WDW EM



Compound 4d

WSW0616-2 1H 1D 201108 16
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NAME WSW0616-2
EXPNO 11
PROCNO 1
Date_ 20110816
Time 17.15
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 4
DS 1
' I ' I ' I ' I ' I ' SWH 10000.000 Hz
8.0 7.8 7.6 7.4 ppm FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 362
DW 50.000 usec
DE 6.00 usec
TE 297.7K
D1 2.00000000 sec
TDO 1
=—======= CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300082 MHz
WDW EM
LU A L SSB 0
LB 0.30 Hz
GB 0
2 11 10 7 6 5 4 3 2 1 ppm
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WSW0616-2 13C 1D 201108 18

158.302
150.242
139.289
137.450
132.301
129.148
128.793
128.629
127.023
123.501
119.910
118.420

[l
~
o
[e0)
<
—

NS

77.255
77.001
76.747

N

Br 155 15p 145 140 135 130 125 ppm
el ool st e
B I R AR RN
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm
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NAME WSW0616-2
EXPNO 2
PROCNO 1
Date_ 20110818
Time 17.43
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 404

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400

DW 15.300 usec
DE 6.00 usec

TE 299.7 K

D1 2.00000000 sec
dil 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

======== CHANNEL fl ========
NUC1 13C

P1 9.60 usec

PL1 2.00 dB

SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB

SFO2 500.0355000 MHz

SI 32768

SF 125.7326470 MHz

WDW EM



Compound 3e
WSW0716-1 1H 1D 2011 08 16
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NAME WSW0716-1
EXPNO 1
PROCNO 1
Date_ 20110816
Time 17.32
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
N FIDRES 0.305176 Hz
T T T T T T T T T T AQ 1.6385000 sec
RG 456
8.0 7.8 7-6 7-4 ppm DW 50.000 usec
DE 6.00 usec
TE 297.7K
D1 2.00000000 sec
TDO 1
l ======== CHANNEL fl ========
‘ NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
| SF 500.0300082 MHz
U L WDW EM
SSB 0
— — LB 0.30 Hz
GB 0
T T T T T T T T PC 2.00

i B A N A B B
9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 ppm

[} M N |O|M|0 o
o SO0 (I | (WO |ID o
Q| |2ee@N|H e <
— AN AN ™
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WSW0716-1 13C 1D 201108 18
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NAME WSW0716-1
EXPNO
PROCNO 1
Date_ 20110818
Time 19.17
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
N L TD 65536
NS SOLVENT CDCI3
| NS 1177
= D I N A A R g\?VH 326279738Hz
150 p45 140 135 130 125 ppm FIDRES 0.498653 Hz
AQ 1.0027661 sec
CHj RG 18400
DW 15.300 usec
DE 6.00 usec
TE 299.3 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
l J l SFO1 125.7464750 MHz
| 1§ - J L ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
D L L R R L) Y A AR AR EAMAAASY AARAAMAM) KM PCPD2 80.00 usec
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326470 MHz
WDW EM
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Compound 4e
WSW0716-2 1H 2011 09 18
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7.329
7.313
—2.436

Z
\

NAME WSW0716-2
EXPNO
PROCNO 1
Date 20110918
Time 19.36
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS
DS 1
SWH 10000.000 Hz
_ N FIDRES 0.305176 Hz
AQ 1.6385000 sec
T i T i T i T i T RG 144
810 7.8 7.6 7.4 ppm DW 50.000 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
| TDO 1
| ======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384
SF 500.0300101 MHz
WDW EM
L N SSB 0
LB 0.30 Hz
GB 0
\ \ IR I PC 2.00

LI N U N R D M I
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 ppm

ol (Mmoo (w|o]w
o| [O|d|o|S D[
<l 1ee|eN e )
—| loNlHlN NNy ™
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WSW0716-2  13C 1D 201109 27
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NAME WSW0716-2
EXPNO 2
PROCNO 1
Date_ 20110927
Time 7.36
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT D20
NS 2514
DS 2
SWH 32679.738 Hz
FIDRES  0.498653 Hz
T T T T T T T T T T AQ 1.0027661 sec
160 155 150 145 140 135 130 125 120 ppm RG 18400
DW 15.300 usec
DE 6.00 usec
TE 299.6 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA  1.89999998 sec
Nx TDO 1
|
‘ ======== CHANNEL f]l ========
! = NUC1 13C
P1 9.60 usec
PL1 2.00 dB
SFO1  125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2  waltz16
NUC2 1H
X P2 - 2s0dm
CHj; PL12 17.66 dB
PL13 17.66 dB
SFO2  500.0355000 MHz
L Sl 32768
SF 125.7323258 MHz
WDW EM
\J SSB 0
LB 8.00 Hz
GB 0
PC 2.00
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 20 80 70 60 50 40 30 ppm
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Compound 3f

WSW0712-1 1H 1D 201107 22
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NAME WSW0712-1

EXPNO 1
PROCNO 1
Date_ 20110722
Time 15.29
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG 2930
6

TD 32768
SOLVENT CDCI3
NS

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 256

DW 50.000 usec
DE 6.00 usec

TE 297.9 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384

SF 500.0300089 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSW0712-1 13C 1D 2011 07 22
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NAME WSWO0712-1
EXPNO 2
PROCNO 1
Date_ 20110722
Time 15.41
INSTRUM av500
PROBHD 5 mm PABBO BB-
T T T T [ A D L A B 'FI"BLPROGGSSSEgpg3O
155 150 145 | 140 135 130 125 120 ppm SOLVENT ~DCl3
Ny NS 619
| DS 2
= SWH 32679.738 Hz
O FIDRES 0.498653 Hz
AQ 1.0027661 sec
OCHs RG 18400
DW 15.300 usec
DE 6.00 usec
TE 299.1 K
D1 2.00000000 sec
d1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=—======= CHANNEL f1l ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
} l l L SFO1 125.7464750 MHz
NP R JRRY M L/ PR Ny . 'Jk " o Wiy AN s =—======= CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
i i L S AR AR PCPD2 80.00 usec
170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 ppm PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326470 MHz
WDW EM
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Compound 4f

WSW0712-2 1H 1D 2011 07 26
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|N\ 8.0 7.9 7.8 7.7 7.6 [t.5 7.4 7.3 7.2 7.1 ppm
P
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10 9 8 7 6 5 4 3 2 1 ppm
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NAME WSW0712-2
EXPNO

PROCNO 1
Date_ 20110726
Time 9.55
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575

DW 50.000 usec
DE 6.00 usec

TE 296.9 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384

SF 500.0300119 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSW0712-2 13C 1D 201107 26

160.514
158.038
150.018
148.742
139.632
130.753
128.933
128.729
128.221
119.699
118.209
114.539

77.250
76.996
76.742
—55.400

-
v
/
/
\
\
a
DN

NAME WSW0712-2
2

EXPNO
PROCNO 1
Date_ 20110726
Time 17.13
N INSTRUM av500
N PROBHD 5 mm PABBO BB-
| PULPROG  zgpg30
7 TD 65536
SOLVENT CDCI3
NS 2191
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400
DW 15.300 usec
oC H3 DE 6.00 usec
TE 298.3 K
D1 2.00000000 sec

dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
=—======= CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
|_J l l j =—======= CHANNEL f2 ========

CPDPRG2 waltz16
NUC2 1H

L L L A0 Y RN PCPD2 80.00 usec

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326470 MHz
WDW EM
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Compound 3g

WSW0518-1-(0601) 1H 2012 06 01

OMNMNNOOITODAINLNNMWOOD LD ~
OT AN A TdOOOODOVOTHOOWOTMAN o
VOO NNVOAROMNWWOWLTY T IS ™~
TERLLLINT I I i BRUKER
NAME WSW0518-1-(0601)
EXPNO 1
PROCNO 1
Date_ 20120601
Time 15.19
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 8
DS 1
T " T " T " T ' SWH 10000.000 Hz
8.0 7.8 7.6 ppm FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 203
DW 50.000 usec
DE 6.00 usec
TE 2919 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300135 MHz
J WDW EM
L JUL SSB 0
LB 0.30 Hz
GB 0
B I L N B I I I IR I PC 2.00
10 9 8 7 6 5 4 3 2 1 ppm
o OO0 (Olm
O [N|S|[d|D Mm%
o (9|ee|eee
o N[NNI
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WSWO0518-1-(0601) 13C 1D 2012 06 03

~NOWMOSTTODT NN O
NOONNNNCS S oD o< O
TRRDOONN~NMADNX® oS o
OCNOOFTMD O 0D OO N o~
ODTOHOOMOHONNNNNN ~~©
— D I B B IR I I I B I I | [ T S

NAME WSWO0518-1-(0601)
2

EXPNO

PROCNO 1
Date_ 20120604
Time 14.29
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
36

TD 655
SOLVENT CDCI3
NS 3728

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250

DW 15.300 usec
DE 6.00 usec
TE 295.8 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
SFO1 125.7464750 MHz
JL’ ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
1 i \ ‘ \ " 1 ‘ \ ‘ T " \ ; \ " T " I PCPD2 80.00 usec

180 160 140 120 100 80 60 40 20 ppm PL2) 2.00dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326455 MHz
WDW EM

S41



Compound 4g

WSW0518-2 1H 1D 201209 10

8.687
8.677
8.021

8.006
7.813

7.547
7.531
7.478
7.463
7.448
7.418

7.402
7.389

7.318
7.308

SR e

7.6 7.5 7.4 ppm

17 16 15 14 13 12 11 10

9 8 7 6
SINICEI S
o|lN|F O
goﬁqo’o_
—AIN|HINIO[ A

S42

ppm

NAME WSW0518-2
1

EXPNO

PROCNO 1
Date_ 20120910
Time 7.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 16384
SOLVENT CDCI3
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.610352 Hz

AQ 0.8193000 sec
RG 71.8

DW 50.000 usec
DE 8.00 usec
TE 296.9 K

D1 1.00000000 sec

P1 13.00 usec

PL1 2.00 dB

SFO1 500.0338500 MHz
Sl 16384

SF 500.0300269 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSWO0518-2 13C 1D 2012 09 13

167.208
159.223
156.934
148.291
145.902
144.265
138.322

138.174

137.813
137.327
136.040
128.937
127.366

—SsSSs\N\E

—
o
~
©
©

NZ

86.147
85.892

]
200

180

160

140

120

40 20 ppm
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NAME WSW0518-2
EXPNO 2
PROCNO 1
Date_ 20120913
Time 9.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 327

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512

DW 15.300 usec
DE 6.00 usec
TE 300.8 K

D1 2.00000000 sec
dil 0.03000000 sec

DELTA 1.89999998 sec

TDO 10

=—======= CHANNEL f1 ========
NUC1 13C

P1 12.20 usec

PL1 3.00dB

SFO1 125.7464750 MHz
=—======= CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 2.00 dB

PL12 17.70 dB

PL13 17.70 dB

SFO2 500.0355000 MHz

Sl 32768

SF 125.7315152 MHz

WDW EM



Compound 3h

WSW0427-1 1H 2012 05 07

<)

(O

8.739
8.736
8.058
8.043
7.857
7.854
7.841
7.837
7.819
7.802
7.548
7.544
7.518
7.503
7.488
7.458
7.443
7.429
7.374
7.370
7.357
7.354
7.336
7.320
—1.642
0.000

\XAZM

NAME WSW0427-1
EXPNO 1
PROCNO 1
Date_ 20120507
Time 22.07
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 32768
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 456
DW 50.000 usec
DE 6.00 usec
TE 2954 K
D1 2.00000000 sec
TDO 1
—======= CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300124 MHz
U L WDW EM
SSB 0
— LB 0.30 Hz
GB 0
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
olfo ||~
oSlld|s o
O[N] —
Al < e
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WSW0427-1 13C 1D 201205 08

156.753

49.705
138.793
137.522
135.444
134.627
133.574

<
~
@
N
[92]
—

126.945
119.667

[Te}
N
@
<
™
i

130.037
129.229
128.821
127.533
77.256

3% BRUKER
e NP NJ

NAME WSW0427-1
2

EXPNO

PROCNO 11
Date_ 20120508
Time 21.58
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
5

TD

SOLVENT CDCI3

NS 659
P L SDVSVH 326279738H

. z

135 130 125 ppm FIDRES 0.498653 Hz

AQ 1.0027661 sec

RG 8200

DW 15.300 usec

DE 6.00 usec

TE 299.5 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1  125.7464750 MHz
JL 2 hw . ======== CHANNEL f2 ========
. ' CPDPRG2  waltz16
NUC2 1H
“““ L L A A M Mk PCPD2 80.00 usec
170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm gtiz %7626ng
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326463 MHz
WDW EM
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Compound 4h

WSW0427-2 1H

2012 05 07

O O a0 NOML A0 < <t - < o
OO NHAOSONNT MO ANO 0L o
NNOoOORWSYEEITTOHMMOMANAN =
o
‘ A
=
l Cl
Cl
\ \ ‘ \ ‘ \ ‘ \
8.0 7.8 7.6 7.4 ppm
_____J U SV,
10 9 8 5 4 3 2 1 ppm
o (O]~
o [sedbSEINA
s} o|lo||lN
i AN[OlIr~
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NAME WSW0427-2
EXPNO 1

PROCNO 1
Date_ 20120507
Time 22.11
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 8

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 256

DwW 50.000 usec
DE 6.00 usec

TE 2954 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300152 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSW0427-2 13C 1D 201205 08

157.663

49.650
146.748
139.134
136.685
135.086
133.053

-
o
«©
-
™
—

129.160
128.777
127.532
127.022
122.446
121.043
77.256
77.002
76.747

~
o
-
o
™
-

S\ 2=

NAME WSW0427-2
2

\‘/ EXPNO
PROCNO 11
Date_ 20120509
Time 7.41
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
O N SOLVENT cDCI3
X NS 11316
| DS 2
SWH 32679.738 Hz
al FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250
DW 15.300 usec
cl DE 6.00 usec
L L B I (R N B I B TE 300.1 K
155 150 14% 140 135 130 125 ppm D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
—======= CHANNEL f1l ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
—======= CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.60dB
| U N PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
e L L LD L L L A N L) L) ] R IS MAAAMARY AAAAAMAM AR Sl 32768
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm Wy [2>732edos MHz
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Compound 3i

WSW1014-1 1H 2011 10 18

7.938
7.928
7.922
7.792
7.775
7.640
7.637
7.626
7.624
7.508
7.504
7.493
7.478
7.425
7.423
7.412
7.408
7.396
7.393
7.311
7.294
2421

SR ALttt BZ%R

H4C NAME  WSW1014-1
EXPNO 1
O N PROCNO 1
AN Date_ 20111018
| Time 15.55
4 INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
| NS 4
“““““ s el 27 76 785 24 " oon g\?VH 100100000H
. z
7-9 7.8 [ 7.6 7-5 7.4 ppm FIDRES 0.305176 Hz
AQ 1.6385000 sec
‘ | RG 362
DW 50.000 usec
\ DE 6.00 usec
Pl TE 296.1 K
D1 2.00000000 sec
i TDO 1
\
' ‘ | ======== CHANNEL fl ========
‘ NUC1 1H
P1 13.50 usec
PL1 2.20dB
‘ SFO1 500.0335010 MHz
h L sl 16384
U JG A SF 500.0300131 MHz
WDW EM
SSB 0
T I I I IR IR I IR IR IR LB 0.30 Hz
10 9 8 7 6 5 4 3 2 1 ppm GB 0
PC 2.00
() o~(o|0)o0) o =)
0 IO |N| =™ S
o) I=lt=1t=it=1= =] S
o ol-l-lalola )
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WSW1014-1 13C 1D 201110 20

o oA OoOTMITOO A

N HDOOANDD SO O©WnWAN WO — © O <

S SdogrradgaN %58 3

L R B B B B B B B B B B | N~~~ N

N\ N/ NAME ~ WSW1014-1
EXPNO 2
PROCNO 1
Date_ 20111021
Time 22.12
INSTRUM ~ av500

PROBHD 5 mm PABBO BB
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 2171

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400

DW 15.300 usec
DE 6.00 usec
TE 296.9 K

D1 2.00000000 sec

d11 0.03000000 sec

DELTA 1.89999998 sec
T T T T T T T TDO 1

155 150 145 140 135 130 125 ppm

== CHANNEL f1 ===
13C
! | 9.60 usec
2.00dB
SFO1 125.7464750 MHz
======== CHANNEL f2 ===
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
| SFO2 500.0355000 MHz
i Sl 32768
SF 125.7323258 MHz
| k WDW EM
N ek : SSB 0
o ’ ’ k LB 8.00 Hz
GB 0
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ pC 2.00
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Compound 4i

WSW1014-2 1H 2011 11 28

N—TdONODODOANLL NS AONNTANLDOMONLL NOSS o o
NI FTOOODODDDVONNANNTOOODODOWOLOOLWULANNAHAAAD N o
NN OOOOOUMUOOIEIITILTILITLITNA N <
oo e o T N R e e T T o L L S L L S N e o S e T R N e e A N o
“““““ R s
7.9 7.8 7.7 7.6 7.5 7.4 ppm
H3C
IW
=
18 A
e e e e ‘ ‘ ‘ e
12 11 10 9 8 7 6 5 4 3 ppm
o [ONO|N|O|©0 ™
OO | (O[O |O —
SIS Sl —
A N[HIN[N [N ™
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NAME WSW1014-2
1

EXPNO

PROCNO 1
Date_ 20111128
Time 19.32
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 4

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 362

DW 50.000 usec
DE 6.00 usec

TE 296.9 K

D1 2.00000000 sec
TDO 1
=—======= CHANNEL f1l ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300139 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



WSW1014-2 13C 1D 20111201

O D OMUOOVMANOOWND
M OO0VOOMOOLWLW LW N < [32]
SeddEEBagasSh 88 3 BRUKER
LWO<TOMOOMOOMOANNNNNN A M~ o —
Ll B B B e B B B B B B I | M~ o~ N
‘ \\ \\ \\//// \/ NAME WSW1014-2
EXPNO 2
PROCNO 1
Date_ 20111201
Time 14.56
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1081
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400
DW 15.300 usec
DE 6.00 usec
TE 295.7 K
D1 2.00000000 sec
di11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
I H ======== CHANNEL f1 ====
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
—======= CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
h PCPD2 80.00 usec
PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
b SFO2 500.0355000 MHz
SI 32768
SF 125.7326387 MHz
L WDW EM
J W il VA".'.A.L‘A.AL‘LAJ.AWW"I Ay - AT o T- SSB 0
LB 6.00 Hz
GB
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ PC 2.00

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Compound 3j

WSW1129-1 1H 2011 12 14

<)

EEEEERRIS EERELEE . . BRUKER
= (<D

7.200
7.183
7.166
2.424
0.000

NAME WSW1129-1
HC EXPNO 11
3 O PROCNO 1
Date_ 20111214
Ny Time 18.25
| INSTRUM av500
= PROBHD 5 mm PABBO BB-
O PULPROG 2930
TD 32768
F SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 456
DW 50.000 usec
DE 6.00 usec
TE 2940 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300111 MHz
L WDW EM
SSB 0
- | - y LB 0.30 Hz
GB 0
i R AR AR AR AR AR AR AR AR AR AR AR \ PC 2.00

8 7 6
o| X< (®|w]o)© (o
SIHE ==l o
SIRIEEIRIRIS o
AllalalE Nl ™
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WSW1129-1 13C

1D 20111218
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160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME WSW1129-1
EXPNO

PROCNO 1

Date_ 20111218

Time 21.55
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 10755

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec

RG 18400

DW 15.300 usec

DE 6.00 usec

TE 297.2 K

D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

======== CHANNEL f1l ========
NUC1 13C

P1 9.60 usec

PL1 2.00 dB

SFO1 125.7464750 MHz
—======= CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768

SF 125.7326428 MHz

WDW

_EM



Compound 4j

WSW1129-2 1H 2011 12 14

<)

MO MMNSN AN AT OO MMNS -LW N n
THOLWLMUMNOLL IO A0 O O~ [9N] o
NMNMNOOOOOWWOWOWWOMMMANN A < o
NAME WSW1129-2
EXPNO 11
PROCNO 1
H,C Date_ 20111214
Time 18.29
N INSTRUM av500
AN PROBHD 5 mm PABBO BB-
| PULPROG zg30
TD 32768
= SOLVENT cDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 228
DW 50.000 usec
F DE 6.00 usec
TE 294.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Si 16384
SF 500.0300111 MHz
WDW EM
SSB 0
~ — = LB 0.30 Hz
GB 0
“““““ R I I I I I I I I I PC 2.00
9 8 7 6 5 4 3 2 1 ppm
o (M Lﬁj/c) [e2]1¢) (o]
o < (N (N —
o [sllelle]le](e] ] o
| laNlH o H N ™
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wsw1129-2  13C 1D 201112 19

116.159
115.987

77.255
77.002
76.748
21.259

160 150 140 130 120 110 100 9 80 70 60 S50 40 30 20 10 ppm
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NAME WSW1129-2

EXPNO 21
PROCNO 1
Date_ 20111219
Time 14.28
INSTRUM av500

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
TD
SOLVENT CDCI3

NS 1955

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1290

DW 15.300 usec
DE 6.00 usec

TE 2948 K

D1 2.00000000 sec

di1l 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

======== CHANNEL f1l ========
NUC1 13C

P1 9.60 usec

PL1 2.00dB

SFO1 125.7464750 MHz
—======= CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB

SFO2 500.0355000 MHz

SI 32768

SF 125.7326512 MHz

WDW EM



Compound 3k

WSW1104-1 1H 2011 11 10

<)

SehlGhi - BRGRKR

NAME WSW1104-1

2.418
0.000

EXPNO

PROCNO 1
Date_ 20111110
Time 19.45
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG 2930
8

1
SWH  10000.000 Hz
“““““ T T T T T T T T FIDRES  0.305176 Hz

7.9 7.8 7.7 7.6 7.5 7.4 ] 7.2 ppm AQ 1.6385000 sec
RG 287
DwW 50.000 usec
DE 6.00 usec
TE 2959 K
HsC D1 2.00000000 sec
O TDO 1
N
N ======== CHANNEL f1l ========
‘/ NUC1 1H
P1 13.50 usec
PL1 2.20dB
Cl SFO1 500.0335010 MHz
Si 16384
SF 500.0300138 MHz
WDW EM
J SSB 0
LB 0.30 Hz
GB 0
12 11 10 9 8 7 6 5 4 3 2 1 ppm
omﬁm:\ow ~
ol |Sf|D|~ || o
Q@ o|e(o|o <
A N
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NAME WSW1104-1

EXPNO 2
PROCNO 1
Date_ 20111115
Time 10.40
INSTRUM av500
H3C PROBHD 5 mm PABBO BB-
PULPROG zgpg30
N TD 65536
AN SOLVENT CDCI3
| NS 1045
DS 2
= SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
Cl RG 18400
DW 15.300 usec
DE 6.00 usec
TE 297.0K

D1 2.00000000 sec

di1l 0.03000000 sec

DELTA 1.89999998 sec
1

TDO
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
I l h [ ======== CHANNEL f2 ========
J 1 J - CPDPRG2 waltz16
o NUC2 1H
PCPD2 80.00 usec
r—— 1 -~ T -~ T T "~ 1T -~ 1T "~ T "~ T "~ T "~ T "~ T "~ T PL2 2.60 dB
220 200 180 160 140 120 100 80 60 40 20 0 ppm P2 1r.66d8
SFO2 500.0355000 MHz
Si 32768
SF 125.7323258 MHz
WDW EM
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Compound 4k

WSW1104-3 1H 2011 11 10

7.933
7.860
7.858
7.637
7.632
7.628
7.618
7.615
7.610
7.494
7.489
7.485
7.476
7.472
7.467
7.385
7.382
7.374
7.371
7.314
7.298
2.424

BRUKER
\N\MJ

NAME WSW1104-3
EXPNO 1
PROCNO 1
H;C Date_ 20111110
Time 19.50
N INSTRUM av500
AN PROBHD 5 mm PABBO BB-
PULPROG 2930
_ D 32768
SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575
DW 50.000 usec
Cl DE 6.00 usec
TE 295.8 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300111 MHz
JU WDW EM
L SSB 0
- J L LB 0.30 Hz
GB 0
i R IR T IR IR IR IR T IR IR T PC 2.00

3.012
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NAME WSW1104-3
2

EXPNO
PROCNO 1
Date_ 20111115
Time 12.21
H3C INSTRUM av500
PROBHD 5mm PABBO BB-
N PULPROG zgpg30
AN D 65536
| SOLVENT cDCI3
_— NS 1447
DS 2
SWH 32679.738 Hz
FIDRES  0.498653 Hz
AQ 1.0027661 sec
RG 18400
DW 15.300 usec
DE 6.00 usec
TE 297.1K
Cl D1 2.00000000 sec

dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
MH SFO1 125.7464750 MHz
" 1. L } l l ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
L e N R EEEDZ 286%%08usec
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm PL12 17,66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7323258 MHz
WDW EM
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Compound 3l
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NAME WSW1201-1
EXPNO 11
PROCNO 1
Date_ 20111214
Time 18.33
H3C INSTRUM av500
PROBHD 5 mm PABBO BB-
N PULPROG 2930
N D 32768
| SOLVENT CcDCI3
= NS 4
DS 1
SWH 10000.000 Hz
B FIDRES 0.305176 Hz
r AQ 1.6385000 sec
RG 456
DW 50.000 usec
DE 6.00 usec
TE 294.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20 dB
SFO1  500.0335010 MHz
Sl 16384
SF 500.0300111 MHz
L L \s/\éDW . EM
B
VL - LB 0.30 Hz
GB 0
N I I I I I I IR IR RS I PC 2.00
9 8 7 6 5 4 3 2 1 ppm
AT ﬁ% o
o < N[O |M|© o
S| |N|o|o|o|9|N —
— ANl |l N o™
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OO MU OMWOOTMOL O© AN M
MO TO AN MWOOOO N O M~ O o
IRESEIIRREANE  gg 5 BRUKER
OCNODOUTOHOANND OO NS N~ el
OLTOHOHONOOOANNNNN ~ © -
N Z= \V | (<O
NAME WSW1201-1
EXPNO 2
PROCNO 1
Date_ 20111218
H3C Time 21.25
INSTRUM avb00
N PROBHD 5 mm PABBO BB-
PULPROG zgpg30
N
| TD 65536
_ SOLVENT CDCI3
NS 433
DS 2
SWH 32679.738 Hz
Br FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400
DW 15.300 usec
DE 6.00 usec
TE 296.3 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
[ “ SFO1 125.7464750 MHz
- ] L | IIL Moo L J\u_“ " ey J N —======= CHANNEL f2 ========
A S e ' T CPDPRG2 waltz16
NUC2 1H
B L L L R LA LR A RAY LAY LR MEARAAAAR EAAAAAARY EAAAAAAR) MAAAARAR) MARARAAM) ERANAAMARY R PCPD2 80.00 usec
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm ez, 26048,
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326468 MHz
WDW EM
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NAME WSW1201-2
EXPNO 1
PROCNO 1
H;C Date_ 20111221
Time 19.45
N INSTRUM av500
N PROBHD 5 mm PABBO BB-
| PULPROG 2930
= D 32768
SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 456
Br DW 50.000 usec
DE 6.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
=—======= CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300111 MHz
WDW EM
) L s SSB 0
LB 0.30 Hz
GB 0
I I I I I I T PC 2.00

90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm

o] [©fd(m|o]d|x
S| |[F|o|N|=|<t|™
SRRIEIRIRIEN
il laldlalail— e

2.997
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160 150 140 130 120 110 100 90 80 20
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NAME WSW1201-2

EXPNO

PROCNO 1
Date_ 20111227
Time 8.25
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 784

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400

DW 15.300 usec
DE 6.00 usec
TE 2922 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 1

=—======= CHANNEL f1 ========
NUC1 13C

Pl 9.60 usec

PL1 2.00 dB

SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB

SFO2 500.0355000 MHz

SI 32768

SF_ 125.7326468 MHz
WDW EM



Compound 3m

WSW1122-1 1H 2011 12 14

TOOANN~NNOLLLOONWOOM N o
OCOTOANNTDdON S NO D N S
DO NN MA < <
S .2 I T
A B N A AN RN AR R RN
7.9 7.8 7.7 7.6 7.5 7.4 7.3 ppm
H3C
A I I I T LIS A I I I I B
12 11 10 9 8 7 6 5 4 3 ppm
o HO(%TI\I\ —
o| ||| o] N
IsIRtsit=lt=1t=it=] =]
Al [HlAl AN < ©

S64

<)

(O

NAME WSW1122-1
1

EXPNO

PROCNO 1
Date_ 20111214
Time 18.00
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 4

DS 1

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 575

DW 50.000 usec
DE 6.00 usec

TE 2941 K

D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384

SF 500.0300111 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 2.00



wsw1122-1 13C 1D 201112 17

129.803
129.507
126.788
126.663
119.972
77.256
77.002
76.749
21.260

—wee=

NAME WSW1122-1

EXPNO 21
PROCNO 1
Date_ 20111217
Time 9.38
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
5536

D 6
SOLVENT CDCI3
NS 2171

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1290

DW 15.300 usec
DE 6.00 usec
TE 297.0K

D1 2.00000000 sec

d1l 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
I J ]UJ Jk l ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
1 ' 1 ' 1 ' 1 ' 1 ' 1 ‘ 1 " 1 " 1 " T " T " T " PCPD2 80.00 usec

PL2 2.60dB

220 200 180 160 140 120 100 80 60 40 20 0 ppm PL12 17,66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326450 MHz
WDW EM
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NAME WSW1122-2

EXPNO 11
PROCNO 1
Date_ 20111214
Time 18.22
INSTRUM av500
| PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
! ! ! SOLVENT cDCI3
4 7.3 NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 456
DW 50.000 usec
DE 6.00 usec
TE 294.0 K
D1 2.00000000 sec
TDO 1
=—===== CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300119 MHz
WDW EM
| D ST SSB 0
LB 0.30 Hz
GB 0
LA PC 2.00
4 3

S66



wswl1122-2  13C 1D 201112 19

AHAOWLOMMS NN~ O
ONOIOIUOLWIMONNLONDS ~MoD ~
OO OOONOWOITONN DO Lo
VDV OWD SO N~ N
OSFSITOONONONNNAA NN O —
A A A d A A A A A A~~~ N

NAME WSW1122-2

EXPNO 21
PROCNO 1
Date_ 20111219
Time 11.21
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 1900

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz

AQ 1.0027661 sec
RG 1290

DW 15.300 usec
DE 6.00 usec
TE 2949 K

D1 2.00000000 sec

dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
| L l ” J’ _L N ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
T T T T T T T T T T T T T T T T T T T T T T T T PCPD2 80.00 usec

PL2 2.60dB

220 200 180 160 140 120 100 80 60 40 20 0 ppm PL12 17,66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326484 MHz
WDW EM
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Compound 3n
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NAME WSW1209-2
EXPNO 1
PROCNO 1
Date_ 20111221
Time 19.52
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 456
DW 50.000 usec
DE 6.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300111 MHz
WDW EM
) o B 9
LB 0.30 Hz
GB 0
“““ R B B B T T I I MRS RS A PC 2.00
10 9 8 7 6 5 4 3 2 1 ppm
o MO0 (DO — —
Ql ee|e|ex e ] ]
— Nl N o™ ™
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155.562
147.630
138.888
136.283

159.677
134.545

z
7
/
\
\

134.249

WY

1D 20111226

o
1]
L
o
IV
—

130.157

128.047
126.626

120.022
114.570

__-T77.287
-76.781

[o2] [ee}

o o

< @

Lo —

Yol N
HsC

160

j T
140

T
120

100

80
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NAME WSW1209-2
EXPNO 2
PROCNO 1

Date_ 20111226

Time 13.10
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 3344

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 18400

DwW 15.300 usec
DE 6.00 usec

TE 2944 K

D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C

P1 9.60 usec

PL1 2.00dB

SFO1 125.7464750 MHz

======== CHANNEL 2 ===
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.60dB

PL12 17.66 dB

PL13 17.66 dB
SFO2 500.0355000 MHz
Sl 32768

SF 125.7326428 MHz
WDW EM




Compound 4n
WSW1209-3 1H 2012 01 04
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7 023
7.019
—3.867
2.420

e\

NAME WSW1209-3
EXPNO
PROCNO 1
Date_ 20120104
Time 10.39
INSTRUM av500
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS
DS 1
SWH 10000.000 Hz
— T T T T T T T T T T T FIDRES 0.305176 Hz
AQ 1.6385000 sec
8.5 8.0 7.5 7.0 ppm p A
DW 50.000 usec
DE 6.00 usec
TE 291.6 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Si 16384
SF 500.0300115 MHz
WDW EM
B J_J SSB 0
LB 0.30 Hz
GB 0
O A I I I I I N I I PC 2.00
10 9 8 7 6 5 4 3 2 1 ppm
o) [<[—[w©fo|n]|r~ [} o
o A~ |(O(© n N
o —A OO |OO — —
Al lalHlalolailed ™ ™
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NAME WSW1209-3
2

EXPNO

PROCNO 1
Date_ 20120322
Time 7.27
INSTRUM av500

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 11376

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 9200

DW 15.300 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 sec
1

TDO

=—======= CHANNEL f1 ========
NUC1 13C

P1 9.60 usec

PL1 2.00dB

SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 2.60 dB

PL12 17.66 dB

PL13 17.66 dB

SFO2 500.0355000 MHz

Sl 32768

SF 1257326332 MHz
WDW _EM



Compound 30
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NAME WSW0409-1
EXPNO 1
cl PROCNO 1
Date_ 20120417
O N Time 8.23
B INSTRUM av500
‘ PROBHD 5 mm PABBO BB-
/ PULPROG 2930
D 32768
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 287
“““““ B A A A AL B B\é‘/ 5606%00“590
. usec
8.0 7.9 7.8 7.7 7.6 7.5 ppm TE 2937 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
Sl 16384
SF 500.0300134 MHz
U L WDW EM
Ju JUL L SSB 0
LB 0.30 Hz
GB 0
\ T \ A R R A AR AR RS AR RS A RRAAAS AAARAARE R PC 2.00

©

1.000
1.994) ]
1.007\L o |
1.032
2.001
5039/ -

12 11 10
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NAME WSW0409-1

EXPNO 2
PROCNO 11
Date_ 20120423
Cl Time 12.50
INSTRUM av500
PROBHD 5mm PABBO BB-
N PULPROG zgpg30
N D 65536
SOLVENT cDCI3
7 NS 500
DS 2
SWH 32679.738 Hz
FIDRES  0.498653 Hz
AQ 1.0027661 sec
RG 8200
DW 15.300 usec
DE 6.00 usec
TE 298.9 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA  1.89999998 sec
TDO 1
======== CHANNEL {1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00 dB
SFO1  125.7464750 MHz
AT A A AR A OY ======== CHANNEL f2 ========
CPDPRG2  waltz16
NUC2 1H
I I L A RN AR R PCPD2 80.00 usec
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm Pl 20008,
PL13 17.66 dB
SFO2  500.0355000 MHz
sl 32768
SF 125.7326452 MHz
WDW EM
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Compound 40
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8.703
8.693
7.986
7.969
7.860
7.661
7.647
7.504
7.490
7.475
7.459
7.447
7.431
7.418
7.415
0.000

R BRUKER

NAME WSW0409-2
EXPNO 1
Cl PROCNO 1
Date_ 20120417
Time 9.00
N INSTRUM av500
DN PROBHD 5 mm PABBO BB-
| PULPROG 2930
— TD 32768
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 80.6
DW 50.000 usec
DE 6.00 usec
TE 293.7K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.50 usec
PL1 2.20dB
SFO1 500.0335010 MHz
SI 16384
SF 500.0300208 MHz
WDW EM
L s . SSB 0
LB 0.30 Hz
GB 0
PC 2.00

6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm

ool
S|~ |||
e
—lailolaile

S74



wsw0409-2 13C 1D 2012 04 23

150.063
149.655
149.355
138.276
137.827
136.695
135.113
129.061
128.840
128.219
127.876
126.974
122.230
120.391
120.151
118.335
77.255

77.001

76.747

EELLERRE BRUKER

\

e

NAME WSW0409-2
EXPNO 2
Cl PROCNO 1
Date_ 20120423
N Time 14.23
NS INSTRUM av500
PROBHD 5 mm PABBO BB-
— PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1600
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 8200
DW 15.300 usec
DE 6.00 usec
TE 299.6 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 9.60 usec
PL1 2.00dB
SFO1 125.7464750 MHz
L.._J.Jut JL N ======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
L L L RN AR PCPD2 80.00 usec
170 160 150 140 130 120 110 100 9% 80 70 60 50 40 30 20 10 ppm PL2 2.60dB
PL12 17.66 dB
PL13 17.66 dB
SFO2 500.0355000 MHz
Si 32768
SF 125.7326555 MHz
WDW EM
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<)

N ' BZ%R

1.602
0.000

NAME WSW0630-1
EXPNO 1
PROCNO 1
Date_ 20120910
Time 7.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 16384
SOLVENT CDCI3
NS
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 512
DW 50.000 usec
DE 8.00 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
SI 16384
SF 500.0300102 MHz
WDW EM
U L, J - SSB 0

LB 0.30 Hz
GB 0

BN I I A I M I M I I I I A PC 2.00

12 11 10 9

8 7
oo o (a] o) =0
S|b|~|o|d|o|m
ojﬁo_o_o_
—ldldlolailailad

6 5 4 3 2 1 ppm
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NAME WSW0630-1

EXPNO 2
PROCNO 1
Date_ 20120913
Time 16.04
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65
SOLVENT DMSO
NS 2622

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 912

DW 15.300 usec
DE 6.00 usec
TE 301.8 K

D1 2.00000000 sec

dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 20

======== CHANNEL f1l ========
NUC1 13C

P1 12.20 usec

PL1 3.00dB

SFO1 125.7464750 MHz

W WMMWM =—======= CHANNEL 2 ========

CPDPRG2 waltz16

NUC2 1H
L I I I I I I I I I I I PCPD2 80.00 usec
180 170 160 150 140 130 120 110 100 90 ppm P2, 2.00 dB.
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7313930 MHz
WDW EM
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Compound 4p

WSW0630-2 1H 1D 2012 09 10

7.988
7.971
7.829
7.639
7.622
7.542
7.525
7.463
7.446
7.402
7.393
7.256
1.725
-0.001

(<)
BRUKER
(<D

NAME WSW0630-2
EXPNO 1
PROCNO 1
Date_ 20120910
Time 7.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 256
DW 50.000 usec
1 i 1 " T " T " T ' DE 8.00 usec
8.0 7.8 7.6 7.4 ppm TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
Sl 16384
SF 500.0300118 MHz
J“A ﬂ WDW EM
| . “ SSB 0
LB 0.30 Hz
GB 0
T T AR T T R I I I R R PC 2.00

o
3
IN
w
)
[

k=]

k=]
3
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141.339
137.971
137.604
137.273
132.634
129.162
127.126
86.278

86.024

85.770

/
)
§

r—— 1 -~ 1 -~ 1 -~ 1 -~ 1 -~ 1 "~ 1 -~ 1 - T "~ 1 "~ T " 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm
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NAME WSW0630-2
EXPNO 2
PROCNO 1
Date_ 20120913
Time 10.07
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 798

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec

RG 912

DW 15.300 usec

DE 6.00 usec

TE 300.5 K

D1 2.00000000 sec

d1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 10

======== CHANNEL fl ========
NUC1 13C

P1 12.20 usec

PL1 3.00 dB

SFO1 125.7464750 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NuUC2 1H

PCPD2 80.00 usec
PL2 2.00dB

PL12 17.70 dB

PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768

SF 125.7315152 MHz
WDW EM



Compound 3q

WSW0704-1 1H 1D 201209 17

M OLHOODDT MWOOWOMWOWOO <t M~ o
O~V OO0 MMNLOLL M A ~
VOV HRVRNNIHOSE IS O s BRUKER
BONNNSNNSNNNSNNNNNNNNN~N~ i3]

Z
|

08333088 REBY > NAME  WSW0704-1
DO OO MM nw < oo EXPNO 1
Dl D D D A D D NI~ N N~ N~ Cl BESCNO 20120911‘)
SWe7 2NN \/ Time 117
N\ INSTRUM spect
| PROBHD 5 mm PABBO BB-
_ PULPROG 2930
TD 16384
SOLVENT CDCI3
O NS 8
OCHgs DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
L RG 256
DW 50.000 usec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1  500.0338500 MHz
Sl 16384
SF 500.0300118 MHz
WDW EM
L SSB 0
LB 0.30 Hz
GB 0
10 9 8 7 6 5 4 3 2 1 ppm
o Fﬁ@ %ﬁ —
ol o~ |d|s || —
Q| |o|e|eele|e Q
i NN ™
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WSW0704-1 13C 1D 2012 09 24

159.899

154.281
134.864

134.578

©
(2]
(o)
<
(32}
—

147.783

77.238
76.985
76.731
—55.382

NAME WSW0704-1

EXPNO 2
PROCNO 1
Date_ 20120924
Time 8.50
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 1439
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 912
DW 15.300 usec
DE 6.00 usec
TE 304.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 20
======== CHANNEL f1l ========
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
L L PN VR —— . . ======== CHANNEL 2 ========
’ " i . CPDPRG2 waltz16
NUC2 1H
R Ly L )y L R Ll L R ey L] L L) M LA AR MM PCPD2 80.00 usec
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm P2, 2.00dB.
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326435 MHz
WDW EM
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Compound 4q

WSW0704-2 1H 1D 2012 09 17

<)

(<O

7.994
7.977
7.848
7.649
7.631

o
S
Q
Q@

8.681
8.671
7.464
7.447
7.421
7.418
7.411
7.408
7.256
7.037
7.019
3.874

|

o I~ X OATNHAOHDO O NAME — WSW0704-2
00 N~ o ¥ SOOSTNAHOLD Mmd EXPNO 1
© © OO O VCOSIITFIN OO PROCNO 1
) ‘N N NNNNNNENN KK Date 20120919
00 © NN NS NNNNNNERENN NN~ T 1920
Y YA BN TNV Y INSTRUM " spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 16384
SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 256
DW 50.000 usec
DE 8.00 usec
TE 2974 K
D1 1.00000000 sec
TDO 1
' [ ' I T I T I T I T ======== CHANNEL f1 ========
7.8 7.6 7.4 7.2 ppm NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
Sl 16384
SF 500.0300118 MHz
WDW EM
_jh SSB 0
LB 0.30 Hz
GB 0
“““““ I I I I A A A A B PC 2.00
9 8 7 6 5 4 3 2 1 ppm
o AT |N|O|S ™
o NOMMAN|O N~
O 10|10 |0|0|0|O N
il lNIH NN = e ™
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WSW0704-2 13C 1D 2012 09 24

160.635
156.769
150.079
148.925
138.049
135.091
130.576
128.896
128.205
119.958
117.927
114.608

77.302
77.064
76.767
—55.403

/
7
AN
X
e
Y

NAME WSW0704-2

EXPNO 2
PROCNO 1
Cl Date_ 20120924
N Time 10.40
S INSTRUM spect
| PROBHD 5 mm PABBO BB-
= PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 2105
DS 2
SWH 32679.738 Hz
OCHg FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 912
DW 15.300 usec
DE 6.00 usec
TE 303.3K
D1 2.00000000 sec

dil 0.03000000 sec
DELTA 1.89999998 sec

TDO 20

=—======= CHANNEL fl ========
NUC1 13C

P1 12.20 usec

PLL 3.00 dB
’ ’ ‘ H ’ SFOL  125.7464750 MHz

L I =—======= CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
T T T T T T T T T T T T T T T T T T T T PCPD2 80.00 usec

180 160 140 120 100 80 60 40 20 ppm PH2, 2.00 B
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326456 MHz
wWDW EM
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Compound 3r
WSW1107-1 1H 1D 2013 01 03
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NAME WSW1107-1
EXPNO 1
PROCNO 1
Date_ 20121225
Time 20.13
INSTRUM spect
— PROBHD 5 mm PABBO BB-
PULPROG 2930
N\ / TD 16384
N SOLVENT CDCI3
NS 4
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 50.8
DW 50.000 usec
DE 8.00 usec
TE 2911 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
SI 16384
SF 500.0299998 MHz
WDW EM
i . SSB 0
LB 0.30 Hz
GB 0
““““ RARERAAE RS RN I A I R IS RS PC 10.00
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NAME WSW1107-1
EXPNO 2
PROCNO 1
Date_ 20130107
Time 19.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
_ D 65536
SOLVENT CDCI3
NS 57
\ / DS 2
N SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1440
DW 15.300 usec
DE 6.00 usec
TE 292.8 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 ========
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
*W‘W ======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
T T T T T T T T T T T T T T T T T T T PCPD2 80.00 usec
180 160 140 120 100 80 60 40 20 ppm o2, 2.00 B
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7315152 MHz
WDW EM
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Compound 4r
wsw1107-2-c~ 1H 1D 2013 09 24

(o<
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YD OSTNOT IO WO — S
3 2 BRUKER
NAME wsw1107-2-c
EXPNO 1
PROCNO 1
Date_ 20130924
Time 11.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 16384
SOLVENT CDCI3
NS 8
DS 1
' 1 ' 1 ' 1 ' 1 ' 1 ' 1 ' SWH 10000.000 Hz
8.0 7.8 7.6 7.4 7.2 ppm FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 287
DW 50.000 usec
DE 8.00 usec
— TE 2975 K
D1 1.00000000 sec
\ TDO 1
N
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
SI 16384
SF 500.0300120 MHz
j WDW EM
SSB 0
LB 0.30 Hz
GB 0
HEE A A A I I I I IR I PC 2.00
9 6 5 4 3 2 1 0 ppm

8 7

~[co (<O~ )
< ||~ | oo ©
Erjo.o.o’. o
dldlail—lo ™

1.000
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WWe W ]

\
" T " T " T " T " T T " T " T " T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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wsw1107-2-c
2

1

20130924

12.00

spect

5 mm PABBO BB-

2
32679.738 Hz
0.498653 Hz
1.0027661 sec

298.0 K
2.00000000 sec
0.03000000 sec
1.89999998 sec

CHANNEL f2 ========
waltz16

1H
80.00 usec
2.60 dB
17.66 dB
17.66 dB
500.0355000 MHz
32768
125.7326470 MHz
EM
0
10.00 Hz
0

1.00



Compound 6a
WSW140310 1H 1D 2014 01 19

<)

(<O

7.371
7.356
2.962
2.947
2.932
2.155
2.140
2.124
2.110
2.095
0.000

)
Y
/
A
X

NAME WSW140310
EXPNO 1
PROCNO 1
Date_ 20140319
Time 17.30
INSTRUM spect
A PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
= SOLVENT cbCi3
e B . B B B | B N gg ?
8.8 8.6 |8.4 8.2 8.0 7.8 7.6 7.4 ppm SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 203
DW 50.000 usec
DE 8.00 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0338500 MHz
Si 16384
l SF 500.0300165 MHz
WDW EM
JL_JLJ Ju L JE | SSB 0
LB 0.30 Hz
GB 0
R R IR I I R R AR AR R AR RS RS MRS RN PC 6.00
10 9 6 5 4 3 2 1 0 ppm

8 7
o) (o [m[=)|m © o
S| |o|Mo| st ) 0
SRR ™ —
—l il ~ i
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WSw140310 13C 1D 2014 03 20
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DS ITONNN A ~N N © o 0 )
A AAA A A A A N~~~ NN o
NENVRZY, N% || | Us140310
EXPNO 2
PROCNO 1
Date_ 20140320
Time 21.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 12216
DS 2
X SWH 32679.738 Hz
FIDRES 0.498653 Hz
— AQ 1.0027661 sec
N RG 1820
DwW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 20
=—======= CHANNEL 1 ========
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
—======= CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
J b PL13 17.70 dB
SF02 500.0355000 MHz
LJ L WA Sl 32768
SF 125.7326485 MHz
WDW EM
T " T " T " T " T " T " T " T " T " T " T " T " SSB 0
220 200 180 160 140 120 100 80 60 40 20 0 ppm '@E 12.08 Hz
PC 1.00
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Compound 6b

WSW1031 1H 1D 2012 12 03

7.388
7.373
2.802
2.789
2.774
2.760
1.841
1.834
1.827
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NAME WSW1031
EXPNO 1
PROCNO 1
Date_ 20121203
Time 19.08
INSTRUM spect
AN PROBHD 5 mm PABBO BB-
PULPROG 2930
~ TD 16384
N SOLVENT CDCI3
NS 8
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 50.8
DW 50.000 usec
DE 8.00 usec
TE 2932 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
SI 16384
SF 500.0299998 MHz
WDW EM
J SSB 0
- LB 0.30 Hz
GB 0
L I L I I I I L B I IR I I I I I I I I I pPC 2.00

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 ppm
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NAME WSW1031
EXPNO 2
PROCNO 1
Date_ 20121206
Time 10.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
A PULPROG zgpg30
TD 65536
= SOLVENT CDCI3
N NS 464
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 8200
DW 15.300 usec
DE 6.00 usec
TE 2949 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 50
=—======= CHANNEL f1 ========
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
u ======== CHANNEL f2 ========
LJL Jk JU\J CPDPRG2 waltz16
NUC2 1H
T T T T T T T T T T T T T T T T T T T T PCPD2 80.00 usec
PL2 2.00dB
180 160 140 120 100 80 60 40 20 ppm PL12 1770 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326667 MHz
WDW EM
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Compound 6¢
WSW140311 1H 1D 2014 01 19

<)

(O

7.389
7.374
7.359
2.842
2.837
2.822
2.803
1.879
1.867
1.679
1.669
0.000
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¥
<
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NAME WSW140311
EXPNO 1
PROCNO 1
Date_ 20140319
Time 17.36
X INSTRUM spect
PROBHD 5 mm PABBO BB-
— PULPROG 7930
N TD 16384

SOLVENT CDCI3
NS
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 203
DW 50.000 usec
DE 8.00 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 13.00 usec
PL1 2.00dB
SFO1 500.0338500 MHz
SI 16384
SF 500.0300139 MHz

U LJ WDW EM
SSB 0

LB 0.30 Hz
GB 0
T T T T T T T T TrTTTTTTT PC 4.00

90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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BRUKER
NAME WSW140311
EXPNO 2
PROCNO 1
Date_ 20140322
Time 10.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 5649
DS 2
SWH 32679.738 t
FIDRES 0.498653 +
AQ 1.0027661 <
RG 1820
Dw 15.300
DE 6.00
TE 673.2 k
D1 2.00000000 ¢
dil 0.03000000 ¢
DELTA 1.89999998 ¢
TDO 20
=—======= CHANNEL f1 ====:
NUC1 13C
P1 12.20
PL1 3.00 c
SFO1 125.7464750 \
—======= CHANNEL 2 ====:
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00
PL2 2.00 c
PL12 17.70 c
PL13 17.70 c
SF02 500.0355000 M
Sl 32768
SF 125.7326485 \
WDW EM
SSR 0



