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General Consideration:

All solvents and reagents were purchased from the suppliers and used after further dried. 'H
NMR and *C NMR were recorded in CDCl; at room temperature on the spectrometer (400 MHz 'H,
100 MHz "*C). The chemical-shifts scale is based on internal TMS. Data for 'H NMR and ">C NMR
are reported as follows: chemical shift (ppm), multiplicity, integration, and coupling constant (Hz).
All reactions were carried out under dry nitrogen atmosphere.

Table 1 Reaction condition optimization®

PdX,

oT
| = . ©/ S ligand N
~
N base | P
48h N
1a 2a 3a
Entry PdX, (mol %) Base (equiv) Ligand (mol%) Temp (°C) Yield (%)b

1 Pd(OAc)2 (5) Cs2C03 (3) Phen (15) 140 21

2 Pd(OAc), (10) Cs,CO5 (3) Phen (15) 140 32

3 Pd(OAc), (10) Cs,CO5 (3) Phen (30) 140 38

4 Pd(OAc), (10) Cs,CO5 (3) Phen (30) 150 63

5 Pd(OAc), (15) Cs,CO0;3 (3) Phen (30) 150 56

6 Pd(OAc), (10) Cs,CO5 (3) Phen (30) 160 52

7 PdCl, (10) Cs,CO5 (3) Phen (30) 150 50

8 Pd(TFA) (10) Cs2C03 (3) Phen (30) 150 15

9 Pd(OAc), (10) K3CO3 (3) Phen (30) 150 41

10 Pd(OAc), (10) K3POy4 (3) Phen (30) 150 42

11 Pd(OAc), (10) Cs,CO5 (3) Phen (30) 150 5¢

12 Pd(OAc), (10) Cs,C0;5 (3) Phen (30) 150 41d

13 — Cs,CO3 (3) Phen (30) 150 0

@Reaction conditions: pyridine (3.0 mL) and 2a (0.5 mmol) were stirred with 3 equiv of base in the
presence of Pd-catalyst and ligand at desired temperature in a sealed tube under N, for 48 h.°
Isolated yields. ¢ Pyridine (0.24 mL, 3.0 mmol) with DMF (1 mL) was used.d Pyridine (2.0 mL, 25
mmol) with DMF (1 mL) was used.

1. General Procedure:

Pd(OAc), “ 3
7N x0T Phen . R
R+ + R-- X
\N/ Lz Cs2COs R_'K
150°C NG

General Procedure for Pd(II)-catalyzed C-3 Arylation of Pyridine Derivatives:

To a 15 mL sealed tube were added Pd(0Ac), (11.2 mg, 0.05 mmol), 1, 10-phenanthroline
(27 mg, 0.3 mmol), Cs:C0s (489 mg, 1.5 mmol), aryl tosylate (0.5 mmol) and pyridine
derivative (3.0 mL). The tube was capped and stirred under N, at 150 ° C for 48 h.
The reaction mixture was cooled to room temperature and diluted with EtOAc, filtered
through a short pad of Celite, washed with EtOAc, and concentrated in vacuo. The
resulting residue was purified by flash column chromatography using hexanes:EtOAc
(3:1 to 1:1, depending on different substrates) as the eluent. Known compounds are
characterized by 'H NMR, “C NMR and their comparison to literature values. Unknown
compounds are characterized by 'H NMR, "“C NMR and HRMS.
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Z:\ /§

3-Phenylpyridine (3a)!"): Yield: 63%; Colorless oil. "H NMR (400 MHz, CDCl3)  8.77 (s, 1H),
8.52 (d, J=4.0 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.51 (d, J = 8.0 Hz, 2H), 7.41 (t, J = 8.0 Hz, 2H),
7.34 (d, J= 8.0 Hz, 1H), 7.30 (dd, J = 4.0 Hz, 8.0 Hz, 1H).; "*C NMR (CDCls, 100 MHz) & 147.5,
147.3, 136.9, 135.7, 133.3, 128.1, 127.1, 126.2, 122.5; MS: m/z C;;HoN 155 (M+);

Z:\ /§

3-(m-Tolyl)pyridine (3b)"*!: Yield: 55%; Colorless oil. 'H NMR (400 MHz, CDCl;) &
8.75 (s, 1H), 8.49 (d, J=8.0Hz, 1H), 7.77 (d, J=8.0 Hz, 1H), 7.30 - 7.24
(m, 4H), 7.14 (d, J=4.0Hz, 1H), 2.35 (s, 3H). ; *C NMR (CDCls;, 100 MHz) & 147. 3,
147.3, 137.7, 136.8, 135.7, 133.3, 127.9, 127.8, 126.9, 123.2, 122.5, 20.5;
MS: m/z C;oH N 169 (M+);

Z:\ /§

3-(p-Tolyl)pyridine (3¢)™: Yield: 59%; Colorless oil. 'HNMR (400 MHz, CDCls) &
8.77 (s, 1H), 8.50 (s, 1H), 7.78 (d, J=8.0 Hz, 1H), 7.41 (d, J=8.0 Hz, 2H),
7.28 (dd, J=4.0 Hz, 8.0 Hz, 1H), 7.20 (d, J= 8.0 Hz, 2H), 2.34 (s, 3H). *C
NMR (CDCl;, 100 MHz) § 148.2, 138.1, 135.0, 134.2, 129.8, 127.0, 123.6, 21.2;
MS: m/z C;,H N 169 (M+);

Z:\ /;

3-(3,5-Dimethylphenyl)pyridine (3d)*: Yield: 67%; White solid. 'H NMR (400 MHz,
CDCly) 8 8.74 (s, 1H), 8.48 (d, J=4.0Hz, 1H), 7.76 (d, J=8.0 Hz, 1H), 7.25
(dd, J= 4.0 Hz, 8.0 Hz, 1H), 7.10 (s, 2H), 6.96 (s, 1H), 2.30 (s, 6H); “C
NMR (CDCLs, 100 MHz) 8 147.4, 147.3, 137.6, 136.8, 135.9, 133.3, 128.7, 124.0,
122.4, 20.3; MS: m/z Cj3Hj3N 183 (M+);

Z:\ /§

3-(3,4-Dimethylphenyl)pyridine (3e): Yield: 61%; White solid. 'H NMR (400 MHz,
CDCl;) 6 8.75 (s, 1H), 8.48 (d, J= 4.0 Hz, 1H), 7.77 (d, J= 8.0 Hz, 1H),
7.28-7.24 (m, 3H), 7.16 (d, J= 8.0 Hz, 1H), 2.26 (s, 3H), 2.24 (s, 3H); “C
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NMR (CDCl;, 100 MHz) 6 147.2, 147.1, 136.3, 135.7, 135.6, 134.3, 133.1, 129. 3,
127.3, 123.4, 122.4, 18.9, 18.5; HRMS: m/z calcd for C;3H 3N (M+.): 183.10438, found:
183.1052;

C(CH)3

Z:\ /§

3-(4-Tert-Butylphenyl)pyridine (3f)": Yield: 41%; White solid. 'H NMR (400 MHz,
CDCl;) 6 8.85 (s, J= 1.6 Hz, 1H), 8.57 (d, J= 4.0 Hz, 1H), 7.76 (d, J= 8.0
Hz, 1H), 7.55-7.49 (m, 4H), 7.34 (dd, J= 4.4 Hz, 8.0 Hz, 1H), 1.37 (s, 9H);
BC NMR (CDCLs, 100 MHz) & 151.2, 148.2, 148.2, 136.5, 134.9, 134.2, 126.8,

126.0, 123.5, 34.6, 31.3; MS: m/z C;sHsN 211 (M+);
F

Z:\ /§

3-(4-Fluorophenyl)pyridine (3g)'°: Yield: 46%; Colorless oil. 'H NMR (400 MHz,
CDC13) 6 8.73 (s, 1H), 8.52 (d, J=4.0Hz, 1H), 7.76 (d, J=8.0 Hz, 1H), 7.47
(dd, J= 5.2 Hz, 8.0 Hz, 2H), 7.29 (dd, J=4.8 Hz, 8.0 Hz, 1H), 7.10 (t, J=
8.0 Hz, 2H). "C NMR (CDCl;, 100 MHz) 8 161.87 (J=246 Hz), 147.5, 147.1, 134.7,
133.2, 127.8, 127.8, 122.6, 115.1(J= 22 Hz), MS: m/z C;;HsNF 173 (M+);

CF;

Z:\ /g

3-(3~(Trifluoromethyl)phenyl)pyridine (3h)!"": Yield: 32%; Colorless oil. 'H NMR
(400 MHz, CDCl3) 6 8.78 (s, 1H), 8.58 (d, J= 4.0 Hz, 1H), 7.83 (d, J= 8.0
Hz, 1H), 7.75 (s, 1H), 7.69 (d, J=8.0 Hz, 1H), 7.60 (d, J=8.0 Hz, 1H), 7.54
(t, J= 8.0 Hz, 1H), 7.35 (dd, J= 4.0, 8.0 Hz, 1H); “CNMR (CDCls;, 100 MHz)
6 148.1, 147.1, 137.6, 134.3, 133.6, 130.7, 130.3, 129.4, 128.6, 123.8, 123.0,
122.8; MS: m/z C,HgNF; 223 (M+);

OMe

Z:\ /g

3-(3-Methoxyphenyl)pyridine (3i)®*: Yield: 48%; Colorless oil. 'H NMR (400 MHz,
CDCl3) 6 8.77 (s, 1H), 8.51 (d, J= 4.4 Hz, 1H), 7.78 (d, J= 8.0 Hz, 1H),
7.33-7.26 (m, 2H), 7.08 (d, J= 8.0 Hz, 1H), 7.02 (s, 1H), 6.87 (d, J= 8.0
Hz, 1H), 3.79 (s, 3H); “CNMR (CDCL, 100 MHz) 6 159.1, 147.6, 147.3, 138.3,
135.5, 133.4, 129.1, 122.5, 118.6, 112.4, 111.9, 54.3; HRMS: m/z calcd for
CoH 5N 185 (M+.);
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Ph

X

7

N

3-([1,1'-Biphenyl]-4-yl)pyridine (3j)"': Yield: 57%; White solid. 'H NMR (400 MHz,
CDC13) 8 8.83 (s, 1H), 8.54 (d, J=4.0Hz, 1H), 7.84 (d, J=8.0Hz, 1H), 7.65
-7.56 (m, 6H), 7.41 - 7.34 (m, 2H), 7.32 - 7.28 (m, 2H). “CNMR (CDCl,
100 MHz) 8 147.5, 147.2, 140.0, 139.3, 135.6, 135.1, 133.2, 127.9, 126.8,
126.6, 126.5, 126.0, 122.6; MS: m/z C;7H 3N 231 (M+);

3-(Naphthalen-2-yl)pyridine (3k)!'": Yield: 60%; White solid. 'H NMR (400 MHz,
CDCl3) 8 8.97 (d, J=2.0 Hz, 1H), 8.62 (dd, J= 1.2 Hz, 4.8 Hz, 1H), 8.03 (s,
1H), 8.00 - 7.86 (m, 4H), 7.69 (dd, J= 1.6 Hz, 8.4 Hz, 1H), 7.53-7.50 (m,
2H), 7.39 (dd, J=4.8 Hz, 7.6 Hz, 1H); “C NMR (CDCl, 100 MHz) & 148.5, 148.5,
136.5, 135.1, 134.5, 133.5, 132.8, 128.9, 128.2, 127.7, 126.6, 126.4, 126.1,
125.0, 123.6; MS: m/z C;sH; N 205 (M+);

3-(Naphthalen-1-yl)pyridine 3D ": Yield: 52%; White solid. '"HNMR (400 MHz, CDC13)
8§ 8.75 (d, J=1.6Hz, 1H), 8.67 (dd, J= 1.6 Hz, 4.4 Hz, 1H), 7.91 (t, J=17.2
Hz, 2H), 7.80 (d, J= 8.0 Hz, 1H), 7.55-7.40 (m, 5H); “C NMR (CDCl;, 100 MHz)
§ 150.5, 148.5, 137.3, 136.3, 136.2, 133.7, 131.4, 128.5, 128.4, 127.3, 126.5,
126.0, 125.3, 125.2, 123.1; MS: m/z CisHy N 205 (M+);

g0
X

bz

N

3-(6-Phenylnaphthalen-2-yl)pyridine (3m): Yield: 60%; White solid. "H NMR (400 MHz,
CDC13) & 8.99 (d, J=1.6 Hz, 1H), 8.62 (dd, J= 1.2 Hz, 4.8 Hz, 1H), 8.06 (d,

J=7.6Hz, 2H), 8.01 - 7.81 (m, 3H), 7.78 (dd, J=1.6 Hz, 4.4 Hz, 1H), 7.75-7. 14
(m, 3H), 7.50 (t, J=8.0 Hz, 2H), 7.41-7.38 (m, 2H); “C NMR (CDCl;, 100 MHz)
6 148.5, 140.8, 139.1, 136.5, 135.1, 134.5, 133.1, 132.7, 129.2, 128.9, 128.7,

127.5, 127.4, 126.3, 125.9, 125.5, 125.4, 123. 6; HRMS: m/z calcd for Cy;H;sN (M+.):
281.1204, found: 281.1207;

e

L

N

SS
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3-Ethyl-5-(Naphthalen-2-yl)pyridine (3n): Yield: 52%; White solid. "H NMR (400 MHz,
CDC13) 6 8.80 (d, J=2.0Hz, 1H), 8.48 (d, J=2.0 Hz, 1H), 8.04 (s, 1H), 7.96
(s, 1H), 7.94-7.87 (m, 2H), 7.82 (s, 1H), 7.71 (dd, J= 2.0 Hz, 8.4 Hz 1H) ,
7.54-7.51 (m, 3H), 2.75 (q, J= 7.6 Hz, 2H), 8.48 (t, J= 7.6 Hz, 3H); "C NMR
(100 MHz, CDCls) & 148.3, 146.0, 139.2, 136.2, 135.3, 134.0, 133.5, 132.8,
128.8, 128.2, 127.7, 126.5, 126.3, 126.2, 125.1, 26.1, 15.4; HRMS: m/z calcd
for C7H;sN (M+.): 233.1204, found: 233.1206;

3-Ethyl-5-(Naphthalen-1-yl)pyridine (30): Yield: 51%; White solid. "HNMR (400 MHz,
CDCl3) & 8.49 (s, 1H), 8.45 (s, 1H), 7.81 (t, J=8.0 Hz, 2H), 7.43 (d, J=8.0
Hz, 1H), 7.55 (s, 1H), 7.46-7.31 (m, 4H), 2.66 (q, J= 7.6 Hz, 2H), 8.48 (t,
J=17.6Hz, 3H); "CNMR (100 MHz, CDCl3) & 148.2, 148.0, 138.8, 136.8, 136.6,
136.0, 133.8, 131.6, 128.5, 128.4, 127.4, 126.5, 126.1, 125.4, 26.1, 15.4;
HRMS: m/z caled for C7HsN (M+.): 233.1204, found: 233.1209;

X

7z

N
3-(m-Tolyl)pyridine (3p): Yield: 54%; White solid. "HNMR (400 MHz, CDCl3) & 8.57
(s, 1H), 8.34 (s, 1H), 7.59 (s, 1H), 7.31-7.28 (m, 3H), 7.14 (d, J= 4.0 Hz,
1H), 2.35 (s, 3H), 2.32 (s, 3H); "CNMR (100 MHz, CDCl3) & 147.8, 144.5, 137.7,
136.9, 135.2, 134.0, 131.9, 127.9, 127.7, 126.9, 123.2, 20.5, 17.5; HRMS: m/z
calcd for Cj3H ;3N (M+.):183.1048, found: 183.1055;

X

7z

N
3-(p-Tolyl)pyridine (3q): Yield: 50%;White solid. '"HNMR (400 MHz, CDCls) & 8.57
(s, 1H), 8.33 (s, 1H), 7.59 (s, 1H), 7.40 (d, J=8.0 Hz, 2H), 7.20 (d, J=4.0
Hz, 2H), 2.33 (s, 3H), 2.32 (s, 3H); "CNMR (100 MHz, CDCl3) & 148.7, 145.4,
137.9, 135.0, 134.8, 129.8, 127.0, 21.2, 18.5; HRMS: m/z caled for C;3H;3N
(M+.):183.1048, found: 183.1058;

X

72

N
3-Methyl-5-(3,4-Dimethylphenyl)pyridine (3r): Yield: 56%; White solid. "HNMR (400
MHz, CDCls) & 8.56 (s, 1H), 8.31 (s, 1H), 7.57 (s, 1H), 7.27 (s, 1H), 7.23
(d, J= 7.6 Hz, 1H), 7.14 (d, J= 7.6 Hz, 1H), 2.31 (s, 3H), 2.26 (s, 3H) , 2.23
(s, 3H); C NMR (100 MHz, CDCl3) & 147.6, 144.4, 136.2, 135.5, 135.2, 134.5,
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133.7, 131.8, 129.3, 127.3, 123.5, 18.9, 18.4, 17.4; HRMS: m/z calcd for C;4H 5N
(M+.):197.1204, found: 197.1214;

2

~

N

3-Methyl-5-(Naphthalen-2-yl)pyridine (3s): Yield: 46%; White solid. "HNMR (400 MHz,
CDCl3) & 8.77 (d, J= 2.0 Hz, 1H), 8.45 (d, J= 1.2Hz, 1H), 8.02 (d, J= 1.2
Hz, 1H), 7.94 (s, 1H), 7.92-7.86 (m, 2H), 7.79 (d, J= 0.8 Hz, 1H), 7.69 (dd,
J=2.0 Hz, 8.4 Hz 1H) , 7.52-7.50 (m, 2H), 2.42 (s, 3H); “CNMR (100 MHz,
CDC13) & 149.0, 145.7, 136.0, 135.2, 135.2, 133.5, 133.0, 132.8, 128.7, 128. 2,
127.6, 126.5, 126. 3, 126.0, 125.1, 18.5; HRMS: m/z calcd for CsH;3N (M+.):219.10438,
found: 219.1053;

3-Methyl-5-(Naphthalen-1-yl)pyridine (3t): Yield: 47%; White solid. "HNMR (400 MHz,
CDCl3) & 8.56 (s, 1H), 8.52 (s, 1H), 7.90 (t, J= 8.4 Hz, 2H), 7.81 (d, J=
8.4 Hz, 1H), 7.62 (s, 1H), 7.55-7.43 (m, 3H), 7.39 (dd, J= 0.8 Hz, 7.2 Hz 1H),

2.42 (s, 3H); "CNMR (100 MHz, CDCls) & 149.0, 147.7, 137.8, 136.4, 135.8,

133.7, 132.6, 131.5, 128.4, 128.3, 127.2, 126.4, 126.0, 125.3, 125.3, 18.4;

HRMS: m/z caled for Ci¢H 3N (M+.):219.1048, found: 219.1042;

g0
X

Z

N
3-Methyl-5-(6-Naphthalen-2-yl)pyridine (3u): Yield: 49%; White solid. '"HNMR (400
MHz, CDCl3) & 8.79 (d, J = 1.6Hz, 1H), 8.45 (s, 1H), 8.06-8.03 (m, 2H),
7.99-7.80 (m, 2H), 7.79-7.70 (m, 5H), 7.51- 7.47(m, 2H), 7.39 (t, J= 7.2 Hz,
1H) , 2.43 (s, 3H); "CNMR (100 MHz, CDCls) & 149.0, 145.7, 140.8, 139.0,
136.0, 135.2, 135.1, 133.1, 132.7, 129.1, 128.9, 128.7, 127.5, 127.3, 126. 2,

125.8, 125.5, 18.5; HRMS: m/z calcd for C,H 7N (M+.):295.1361, found: 295.1371,
Ph

Z:\ /;

3-Methyl-5-([1,1'-Biphenyl]-4-yl)pyridine (3v): Yield: 53%; White solid. "HNMR (400
MHz, CDCl3) & 8.63 (s, 1H), 8.36 (s, 1H), 7.64-7.55 (m, 7H), 7.39 (t, J=8.0
Hz, 2H), 7.29 (t, J= 8.0 Hz, 1H) ,2.33 (s, 3H); “CNMR (100 MHz, CDCls) &
148.0, 144.4, 139.8, 139.4, 135.7, 134.6, 133.8, 132.0, 127.8, 126.7, 126.5,
126.5, 126.0, 17.5; HRMS: m/z calcd for CigH sN (M+.): 245.1024, found: 245.1034;
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X
P

N
4-Methyl-3-(3,5-Dimethylphenyl)pyridine (3w): Yield: 61%; White solid. 'H NMR
(400 MHz, CDCl3) & 8.33 (s, 2H), 7.09 (d, J= 4.0 Hz, 1H), 6.95 (s, 1H), 6.85
(s, 2H), 2.29 (s, 6H), 2.21 (s, 3H);"C NMR (CDCl;, 100 MHz) 8 148.9, 147.0,
143.4, 136.9, 136.8, 128.1, 126.0, 124.0, 20. 3, 18.8; HRMS: m/z calcd for C4H;sN
(M+.):197.1204, found: 197.1031;

AN
»

N
4-Methyl-3-(p-Tolyl)pyridine (3x): Yield: 53%; White solid. "HNMR (400 MHz, CDCl3)
§ 8.35 (s, 2H), 7.19 (d, J= 8.0 Hz, 2H), 7.14 (d, J= 8.0 Hz, 2H), 7.10 (d,
J=5.2 Hz, 1), 2.34 (s, 3H), 2.21 (s, 3H);"*CNMR (CDCl;, 100 MHz) & 149. 0,
147.1, 143.5, 136.6, 136.3, 133.9, 128.1, 128.1, 124.1, 20.2, 18.8; HRMS: m/z
calcd for C;3H ;3N (M+.):183.1048, found: 183.1056;

2. General Procedure:

rsor0 9@

AN . OTs PhenC z

| ~ Cs,CO; A
N 150°C |
N

General Procedure for Pd(II)-catalyzed Arylation of Pyridine Derivatives:
To a 15-mL sealed tube were added Pd(0Ac). (16.8 mg, 0.15 mmol), 1, 10-phenanthroline
(40.6 mg, 0.225 mmol), Cs.CO; (489 mg, 1.5 mmol), Naphthyltosylates (0.5 mmol) and

4-methyl pyridine (3.0 mL). The tube was capped and stirred under N, at 150 ° C for

48 h. The reaction mixture was cooled to room temperature and diluted with EtOAc,
filtered through a short pad of Celite, washed with EtOAc, and concentrated in vacuo.
The resulting residue was purified by flash column chrotography using hexanes:EtOAc
(3:1 to 1:1, depending on different substrates) as the eluent.

X
»

N
4-(naphthalen—2-ylmethyl) pyridine (3y): Yield: 51%; White solid. '"HNMR (400
MHz, CDCls) & 8.49 (d, J = 6.0 Hz, 2H), 7.82-7.76 (m, 3H), 7.62 (s, 1H)
7.49-7.43 (m, 2H), 7.25 (dd, J= 2.0 Hz, 8.0 Hz, 1H), 7.13 (d, J= 6.0 Hz, 2H),
4.11 (s, 2H); BC NMR (100 MHz, CDCl3) & 148.8, 135.3, 132.5, 131.2, 127.4,
126.7, 126.5, 126.5, 126.3, 125.2, 124.7, 123.2, 40.3; HRMS: m/z calcd for
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CisHisN (M+.):219.1048, found: 219.1056;

4-(naphthalen—1-ylmethyl) pyridine (3z): Yield: 47%; White solid. '"HNMR (400
MHz, CDCls) & 8.46 (s, 2H), 7.88-7.79 (m, 3H), 7.47-7.42 (m, 3H), 7.31 (d,
J=7.2Hz, 1), 7.08 (d, J=5.2Hz, 2H), 4.41 (s, 2H) ; *C NMR (100 MHz, CDCl3)
& 149.8, 134.3, 133.9, 131.8, 128.8, 127.8, 127.7, 126.2, 125.8, 125.5, 123.9,
38. 4; HRMS: m/z caled for CisH 3N (M+.):219.1048, found: 219.1056;

SO

X
»

N
4-((6-phenylnaphthalen—2-yl)methyl) pyridine (3aa): Yield: 59%; White solid.
'"HNMR (400 MHz, CDCl3) 6 8.50 (d, J= 6.0 Hz, 2H), 8.01 (s, 1H), 7.85-7.82
(m, 2H), 7.75-7.69 (m, 3H), 7.63 (s, 1H), 7.47 (t, J= 7.6Hz, 2H), 7.36 (t, J
=8.0Hz, 1H), 7.28 (dd, J=2.0, 8.8 Hz 1H), 7.13 (d, J=6.0Hz, 2H), 4.11 (s,
2H) ; ®C NMR (100 MHz, CDCl3) & 149.8, 149.8, 140.9, 138.4, 136.4, 132.7,
132. 4, 128.8, 128.7, 128.0, 127.7, 127.3, 127.2, 126.0, 125.5, 124.2, 41.3;
HRMS: m/z caled for C,H 7N (M+.):295.1361, found: 295.1369;
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o0 o
"R 23
expl s2pul e i
SAMPLE SPECIAL L L
date Sep 17 2012 temp not used i Y
solvent cDc13  gai
i1 spin not_used
ACQUISITION hst 0
6300.1 pw0 11.700
at 1.800 alfa 6.600 ]
np 24840 1 ‘ K
b 4000 n 9
bs n n
d1 1.000 dp y N
nt 200 nn
ct 56 PROCESSING
TRANSMITTER fn not used l 1
n H DISPLAY | |
sfrg 399.975 sp -83.8
tof 700.0 wp 4783.0 ‘\ J
tpwr 57 rfl 748.4 | | |
5.850 rfp 0 |
DECOUPLER rp -104.5 | |
dn c13 1p -7.6 )\ |
dof 0 pLOT A
dm ann - we 250
dmm c sc = S - e
dpwr a1 vs 179 DALAA 3 A AARRAAAAA MM LM AR T "“7“7 o
dnf 21180 th ~ o N ) 7.8 N m
mcde ph 8500866 B4 8.2 B0 T 7000
. 2 2 288 35 2 =
8 E 5 E :} o o == o o -
ZeggiaiiifE |
N ol 8 4
o R 5 s
w | © l | .
51 \“ : \
il ‘
1
|
- T T
11 10
df112091701
exp2  s2pul
SAMPLE SPECIAL
date Sep 18 2012 temp not used
solven ©DC13  gain a0
file exp spin 0
ACQUISITION hst 0.008
sw 25141.4  pw30 12.800
at 1.199 aifa 20,000
np 60308 LAG:
b 14000 n
bs in n
di 1.000 dp y
nt 8000 h: nn X
ct PROCESSING
TRANSMITTER 1b 1.
n 13 fn not used
sfrg 100.584 DISPLAY s
tof 1546.0 sp -340.4
tpwr 55 wp 21134.8 N
pw 4.550 rf1 9280.7
DECOUPLER rfp 7744.1
HL rp -133.6
dof 0 1p -263.4 o
dm yyy pLOT 3
dmm W owe 250 o e
dpwr a1 sc 0 2.8
damf 11457 vs 53 N
th 8 g
om o ph Lg
g
v
S
©
<
£
| |
‘ il
i
|
(! ‘
[ |
|| i
‘ | |
I | I
T T T T T T T T T T T T T T
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df112091702
expl  s2pul
SAMPLE

date Sep 17 2012
solvent coc13
file exp

ACQUISITION
sw 6900.1
at 1.800
np 24840
fb 4000
bs 8
d1 1.000
nt 200
ct

TRANSMITTER

n
sfrg 399.975
tof 700.0
thwr
W 5.850
DECOUPLER

dn c13
dof 0
dm nnn
dmm 3
dpwr a1
dmf 21180

8.562

————— 8.517

SPECIAL
P

tem not used
gai
spin not_used
hst 0.008
pwI0 11.700
alfa 6.600
i n
in n
dp y
hs nn
PROCESSING
t used
DISPLAY

=27.0
wp 4380.8
rfl 7432
rfp 0
o -104.5
» =7.6

pLOT I

we 250
sc
vs 162 L
th 2 8.0

7.920

—7.822

. _0.086

il |
8.80 ppm 1
= | ‘
< i
N ﬂ\i |
I S JRN LJ; S S
— . S e —— T T T
10 9 . L 7 6 5 4 3 B 2 ppm
3 383 2% <
o P @
4112091702
expz  s2pul
SAMPLE SPECIAL
date Sep 18 2012 temp not used
solvent €DC13  gain a0
e exp spin
ACQUISITION st 0.0
sw 25141.4  pw30 12.800
at 1.199 aifa 20.000
np BﬂB:B FLAGS
b 14000 1
bs 16 in n ‘\\\
di 1.000 dp y
nt 8000 hs
ct 160 PROCESSING
TRANSHITTER 1 1.00
n n not used sz
sfrq 100.584 DISPLAY
tof 1586.0 sp -431.7 N
tpwr 55 wp 20148.1
4.550 rfl 9282.3
DECOUPLER rfp 7744.1
n H1 rp -115.7
dof 0 p -271.5 - o
dm yyy pLOT 202
dmm Wowe 250 @ 9
dpwr a1 sc 0 ~o2
dmf 11457 vs 53 ~ s
th a s
nm ph M
L b
o 2z
oRmne Bo2 @
IReREERRYE 08
PERRLn .y ReNeS
SRR EEE R
snTTouRgnena” |
23 k\KKL‘ S L
- RSN ~
| ®
| 2
i 8
I @
i1 -
[ g
[ | a2
h‘ | | 9
i |
| ,
| |
o
‘ ] ‘ ‘ ]
i i
|
|
| |
.
" " J lﬂ l\ N I
m T L N " "
e r e B R e R i ' . -
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411210601
expl  s2pul o
PECIAL R
date Oct 26 2012 temp not used ©o
solvent cocl3 gain
file exp spin o
ACQUISITION hst 0.001 2
sw 7099.8 pwio 8.800 .
at 2.000 alfa 6.600
np 28398
fb 4000 11 n
bs in n
d1 1.000 dp y
nt 200 hs nn
ct 3 PROCESSING
TRANSMITTER n 131072
tn DISPLAY
sfrq 399.975 -134.9 "
tof 900.0 wp 4966.0 f
tpwr 53 rfl 649.9
pw 4.400 rfp 0
DECOUPLER rp -144.2
n c13 1p -12.6
dof PLOT
dm nnn we 250
dnm ¢ sc 0
dpwr a1 vs 105 T T T T T T T T T T T T T Rasaad
dmf 29412 th 28
o he oh 8.8 8.6 _8.4 8.2 _8.0 7.8 7.6 ppm N
° @ o o o @ ~ o S
s 2 s 2 s 2 s 3 s
“ oo wno © & o N @ & e
273N
PNRNNE
RIS
Q )
|
~
J; |
JoA 10 B D N
T T T T — T T T T
11 10 s _ 8 . ... 1 6 5 4 3 L2 1 ppm
S @ 9% io 3
s 2 S8 s8 e
- o EUNIEN RS ©
df112102601/C13
expl  s2pul
SAMPLE SPECIAL
date Oct 26 2012 temp not used Ph
solvent cOC13 gain 36
file sexport/home/~ spin 0
y2zy/tz-012/df11210~ hst 0.008
2601c.fid 90 12.800
ACQUISITION alfa 20.000
sw zsiata
at 1.199 1 n
np 60308 in n \
b 14000 dp y
bs 16 hs nn
d1 1.000 PROCESSING
nt 6000 1.0
t 624 not used <z
TRANSMITTER DISPLAY © N
n c13 sp -263.7 -,
sfrq 100.584 wp 20881.6 82N,
tof 1546.0 rfl 9280.0 F S
tpwr 58 rfp 7744.1 NR/N
pw 6.400 rp -93.9 —8y
DECOUPLER » -287.5 e
H1 pLOT Ji
dof 0 we 250 -
dm yyy sc 0 ol ®
dmm WS 64 ar"
dpwr 33 th a N
dmf 10582 nm  ph EER oo
~3822.. & ) 9S8
gesiodages ||
T T Pt [ 2
EEERELE R | L‘J
M 238 i -
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| I
: a .
| o | s
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i ! <
| | |
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| | ‘ |
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df112082903

expl s2pul e Sy
eE R -8
SAMPLE SPECIAL 2R~ M
date Aug 29 2012 ter not used RS -
solvent coci3  gai g LR < s J
e exp spin not_used ERP 3 v
ACQUISITION hst 0 22 d ~ |
W 6231.0 pwi0 11.700 ~~ J ~ |
at 1.800 alfa 6.600 L H ~
np 22432 S il
b 3000 i1 n ] ‘1 ‘
bs in n il |
d1 1.000 dp ‘
nt 200
ct 8 PROCESSING ‘
TRANSHITTER not used
n DISPLAY A
sfrq 399.975 sp -62.4 ‘X
tof 400.0 wp 4439.8 N A \it
tpwr 57 rfl 713.8 [ H |
5.850 rfp 0 i | ! |
DECOUPLER rp -95.6 VAL |
n c13 1p -5.8 N ‘ i \
dof pLOT _J I\ ol
dm nnn wc 50
dmm c sc 0 ) .
dpwr a1 vs a L A RS T T
dmf 21180 th
nm cdc  ph 7.8 7.7 _ 7.6 7.2 pmpm
g s 2
© -
<
8<32 29 -
wes oNe ke | 5
© o 8RSo N g
1% ~eee | =‘
RN r |
:[ i
i
| i
i ‘ l L |
1 X
‘ |
-
N |
|
\ h u J j‘ A {
— S | WE— U G ) SV, U | —— - - - — —N - DU | S S — A
v T ; e B S o T
10 9 L8 .7 6 5 4 1 ppm
S 32348 a
o B o o
df112082903/c
exp2 szpul
SAMPLE SPECIAL
date Aug 29 2012 temp not used
solvent cDC13  gain a0
file exp spin 0
ACQUISITION nst 0.008
sw 25141.4  pw30 12.800
at 1.199 alfa 20.000
np 6030 FLAGS
b 14000 i1 n
bs 16 in n
d1 1.000 dp y
nt 2000 an
t 336 PROCESSING
TRANSMITTER ib 2.00
n fi not used
sfrq 100.584 DISPLAY \
tof 1546.0 sp -171.9
tpwr wp 20989.8
pw 4.550 rfl 1635.0
DECOUPLER rfp 0
n H1 rp -130.6 =
dof 0 1p -252.7 N
m yyy PLOT
dmm we 250
dpwr a1 sc 0
dmf 11457 s a9
th 3
nm ph
e o
g2
wes =)
o 2SR &
2 SNga
3 PR
P ERE R
S - |
1 i
! a
| < a
| B ‘ <
3 |
‘ o
E
|
| I \
| I |
|
[l
I o S )
Y o
e P T T 1 T
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expl  s2pul
SAMPLE

date Sep 12 2012
solvent cbC13
file exp

ACQUISITION
w 6900.1
at 2.000
np 27600
b 4000
bs 8
d1 1.000
nt 200
ct

TRANSMITTER
n
sfrq 399.975
tof 700.0
tpwr
pw 4.400

DECOUPLER

n c
dof 0
dm nnn
dnm
dpwr a1
dmf 29412

SPECIAL
temp not used
gain 30
spin 0
st 0.008
pw0 8.800
alfa 6.600
FLAGS
i n
in n
dp Yy
hs nn
PROCESSING
fn 131072
DISPLAY
sp -134.1
wp 4651.9
rf1 749.5
rfp 0
rp -154.9
i1 -8.5
PLOT
we 250
sc
vs 64
th 18
nm cdc  ph

_8.461

N

/

I B Ea e o S SR

8.2

A

8.6 8.4

|f
I
MR

8.0 .7

5
c
;o

|
i
{“\l
I
_J
7.2 ppn

0.081

S S— S/ N— A ~
S —— —_— [ ——r
6 . 2 1 ppm
df112091201/¢13
exp2  s2pul
SAMPLE SPECIAL
date Sep 12 2012 temp not used
solvent cDC13  gain 36
file exp spin 0
ACQUISITION hst 0.0
5w 25141.4 pw90 12.800
at 1.199 aifa 20.000
np 60308 FLAGS
fb 14000 n
bs 16 in n \
di 1.000 dp y
nt 6000 h nn
ct 6 PROCESSING
TRANSMITTER 1b 2 /
n fn not used
sfrg 100.584 DISPLAY N
tof 1546.0 sp -11.3
tpwr P 19311.0
6.400 rfl 9280.7
DECOUPLER rfp 7744.1
H p -123.1
dof 0 1p -227.8
dm yyy PLOT
dmm W wC 250
dpwr 33 sc 0
dmf 10582 vs a1
th a
nm ph
s <83 °
s Je== S 2
- N wo s 2
g 5888 Jgt
\ ol 2]
82C {
‘ N i
gy s ‘
‘ gea ! 1 <
NS il s
L] |
L
| i s
\ N ‘ <
| |
| i
1
‘ i |
| |
I |
R . . . ! o
b L WY e W " W, W vy abiadias sl i W
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EAN
df112102302 << 22
~n~ o]
expl  s2pul N e
SAMPLE SPECIAL s|| € SN8EE n e
date Oct 24 2012 temp not used Tl N pEGO@0gate
solvent cDC13  gain - [ BN
e exp spin not_used R RENRY
ACQUISITION hst 0.008 | o~ J ~
w 6900.1 pw90 11.700 } ~
at 1.800 alfa 6.600 1
np 24842 FLAGS i‘ A |
b 4000 i1 n (.
bs 8 in n
d1 1.000 dp y . it |1
nt 200 h nn H
ct 24 PROCESSING | -
TRANSHITTER n not used I U
n DISPLAY f Il
sfrq 399.975 sp =55.6
tof 800.0 wp 46832 | )
tpwr $7 rfl 654.5 I i {
5.850 rfp 0 | J || {
DECOUPLER rp -93.5 ‘\M A
n c13 1p =50 Juy AAA
dof 0 pLOT e AY
dm non - wo 250 ——
dmm Cc scC o
dpwr 4 ve 50 T T T T 1 T T T T
dmf 2118
rm cdc ph 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm
3 S i g <08 3 s H
- o o - < o - - o
Phe2 .
S EE I ! 5
R s
Iy
[
|
: \
AN )
-
|
. _ .
T T T T T T T T T
11 10 9 . 6 5 L4 3 2 1 ppm
5 S

df112102302/C13

exp2  s2pul Ph

SAMPLE SPECTAL
date Oct 24 2012 tei not used
solven cDC13  gai a0
file exp spin 0
ACQUISITION hst 0.008
w 25141.4  pw30 12.800
at 1.193 alfa 20.000
np 60308 FLAGS
fb 14000 i1 n
bs in n
i 1.000 dp y
n 4000 hs an
ct 1120 PROCESSING AN
TRANSMITTER b 2.
n fn not used
sfrq 100.584 DISPLAY
tof 1546.0 sp -332.8 ~
tpwr 55 wp 20711.3
4.550 rf1 9282.3 N
DECOUPLER rfp 7744.1
n W1 rp 1396
dof 0 1p -239.1
dm yyy PLOT
dnm W owe 250
dpwr a1 sc 0 -
dnf 11457 s H EETRY
th 5 N2
nm o ph s R o
B P P
MR EE R S 8
e e g S nge
< N ~3S
2 n g
g o
" o
8 a
L\
. N
e R e T e e . . . . . . SIS
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