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General Methods.

All of the starting materials and solvents were purchased from Sigma—Aldrich Japan, FUJIFILM
Wako Pure Chemical Co., Nacalai Tesque, Inc., and TCI Co., Ltd. All commercially available reagents
and solvents (guaranteed reagents) were used without further purification. CHROMATOREX Q-PACK
SIS0 (Fuji Silysia Chemical Ltd, Japan) was used for flash column chromatography. All melting points
were determined using a Yanako micro melting point apparatus without correction. 'H NMR (400 MHz)
and 3C NMR (100 MHz) spectra were recorded on a JEOL ECS400 spectrometer. IR spectra were
measured with a JASCO FT/IR-4100 spectrometer. Mass spectra were obtained using a JEOL the JMS-
700 MStation Mass Spectrometer.

Scheme S1. General procedures.

Pd(OAc), (5 mol%) \
L/j\ OH TPPMS 10 mol%) L
Z 2 heptane /\O

(5 equiv) 120°C, 17 h

General procedure I: A mixture of 2-aminopyridines 1 (1 mmol), palladium(II) acetate (12 mg, 0.05
mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol) and benzylic alcohols
2 (5 mmol) in heptane (4 mL) was heated at 120 °C for 17 h in a sealed tube under air. After cooling, the
reaction mixture was poured into water and extracted with EtOAc. The organic layer was washed with
brine, dried over MgSO, and concentrated in vacuo. The residue was purified by flash column
chromatography (silica gel, hexane/EtOAc) to give desired product 3.

General procedure II: A mixture of 2-aminopyridines 1 (1 mmol), palladium(I) acetate (24 mg, 0.1
mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 72 mg, 0.2 mmol) and benzylic alcohols
2 (5 mmol) in octane (4 mL) was heated at 150 °C for 24 h in a sealed tube under air. After cooling, the
reaction mixture was poured into water and extracted with EtOAc. The organic layer was washed with
brine, dried over MgSO, and concentrated in vacuo. The residue was purified by flash column

chromatography (silica gel, hexane/EtOAc) to give desired product 3.

N-Benzyl-5-(trifluoromethyl)pyridin-2-amine 3a ! N~ "N~ "Ph

A mixture of 2-amino-5-(trifluoromethyl)pyridine (1a) (1.13 g, 7.0 mmol), :
palladium(Il) acetate (78.6 mg, 0.35 mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS,
254.7 mg, 0.7 mmol) and benzyl alcohol (2a) (5 mmol) in heptane (28 mL) was heated at 120 °C for 17 h
in a sealed tube under air. After cooling, the reaction mixture was poured into water and extracted with
EtOAc. The organic layer was washed with brine, dried over MgSO, and concentrated in vacuo. The

residue was triturated with hexane to give desired product 3a (1.56 g, 6.2 mmol, 88%) as a white solid.
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mp 157-159 °C; IR (KBr) (cm) 3230, 3030, 1618; 'H-NMR (400 MHz, CDCL;): § 4.56 (d, J= 7.7 Hz,
2H), 5.26 (s, 1H), 6.40 (d, J = 8.9 Hz, 1H), 7.27-7.38 (m, 5H), 7.57 (dd, J = 8.8, 2.3 Hz, 4H), 8.35 (s,
1H); *C-NMR (100 MHz, CDCl;) & 46.1, 106.1, 115.8 (q, Jor = 32.6 Hz), 124.5 (q, Jor = 270.3 Hz),
127.4, 127.6, 128.8, 134.5 (q, Jor = 2.9 Hz), 138.2, 146.1 (q, Jor = 3.8 Hz), 160.2; MS (FAB): m/z 253
[M+H]".

N-Benzyl-5-fluoropyridin-2-amine 3b ! \N N~ >Ph
Following the general procedure I, 3b was obtained as a white solid. Yield 161 3b H

mg (79%); mp 101-102 °C; IR (KBr) (cm™') 3245, 3030, 1537, 1455 ; 'H-NMR (400 MHz, CDCl;): 6
4.47 (d, J=5.7 Hz, 2H), 4.80 (s, 1H), 6.33 (dd, J= 8.9, 3.4 Hz, 1H), 7.18 (ddd, J = 8.5, 3.0, 0.9 Hz, 1H),
7.27-7.37 (m, 5H), 7.97 (d, J = 3.0 Hz, 1H); 3C-NMR (100 MHz, CDCl;) § 46.8, 107.1 (d, Jcr = 3.8 Hz),
125.2 (d, Jor = 20.1 Hz) 127.3 (dJcr = 7.7 Hz), 128.6, 134.6, 134.9, 139.0, 153.5 (d, Jcr = 241.5 Hz),

155.3 ; MS (FAB): m/z 203 [M+H]".

M902C\(1

e . co | -
Methyl-6-(benzylamino)nicotinate 3¢ N N/\Ph
Following the general procedure I, 3¢ was obtained as a white solid. Yield 3c H

199 mg (82%); mp 156-158 °C; IR (KBr) (cn'') 3224, 2993, 1704, 1607; 'H-NMR (400 MHz, CDCLy): &
3.87 (s, 3H), 4.58 (d, J = 6.0 Hz, 2H), 5.36 (s, 1H), 6.36 (dd, J = 0.7, 8.7 Hz, 1H), 7.27-7.38 (m, 5H),
7.99 (dd, J = 2.3, 8.7 Hz, 1H), 8.77 (dd, J = 0.5, 2.3 Hz, 1H); *C-NMR (100 MHz, CDCl;) § 46.1, 51.7,
105.7, 115.5,127.4, 127.6, 128.8, 138.1, 138.6, 151.5, 160.7, 166.4; MS (FAB): m/z 243 [M+H]".

HNOC_~
6-(Benzylamino)nicotinamide 3d ! U
X, PO
Following the general procedure I, 3d was obtained as a white solid. Yield N ” Ph
3d

170 mg (75%); mp 169-171 °C; IR (KBr) (cm™') 3399, 3203, 1644, 1604 ;

'H-NMR (400 MHz, Methanol-dy): 5 4.57 (s, 2H), 6.54 (dd, J = 0.7, 8.9 Hz, 1H), 7.20-7.25 (m, 1H),
7.28-7.35 (m, 4H), 7.87 (dd, J = 2.5, 8.8 Hz, 1H), 8.53 (dd, J = 0.7, 2.5 Hz, 1H); 3C-NMR (100 MHz,
Methanol-d;) 8 46.1, 108.8, 118.7, 128.1, 128.4, 129.5, 137.7, 140.6, 149.8, 162.0, 171.1; MS (FAB): m/z
228 [M+H]".

Me/

N-Benzyl-5-methylpyridin-2-amine 3e ! \N N> Ph
Following the general procedure I, 3e was obtained as a white solid. Yield 191 3e H

mg (96%); mp 108-110 °C; IR (KBr) (cm™) 3235, 3027, 1611, 1536 ; 'H-NMR (400 MHz, CDCl): 6
2.17 (s, 3H), 4.48 (d, J = 6.0 Hz, 1H), 4.74 (s, 1H), 6.32 (d, J = 8.5 Hz, 1H), 7.22-7.37 (m, 6H), 7.93—
7.94 (m, 1H); 3C-NMR (100 MHz, CDCl3) 8 17.4, 46.5, 106.4, 121.9, 127.1, 127.3, 128.6, 138.5, 139.4,

147.7,156.9; MS (FAB): m/z 199 [M+H]".
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N-Benzylpyridin-2-amine 3f ! = |
X PO

Following the general procedure I, 3f was obtained as a white solid. Yield 167 mg N N Ph
(90%); mp 91-93 °C; IR (KBr) (cm!) 3229, 3028, 1599, 1574 ; 'H-NMR (400 MHz, 3f

CDCL): 4.51 (d, J=5.7 Hz 2H), 4.88 (brs, 1H), 6.38 (d, /= 8.2 Hz, 1H), 6.59 (ddd, J=0.9, 5.0, 7.1 Hz,
1H), 7.25-7.43 (m, 6H), 8.11 (ddd, J = 0.7, 1.8, 5.0 Hz, 1H); 3C-NMR (100 MHz, CDCl;) 4 46.3, 106.8,
113.1,127.2, 127.4, 128.6, 137.5, 139.1, 148.2, 158.6; MS (FAB): m/z 185 [M+H]".

N-Benzyl-5-nitropyridin-2-amine 3g 2
O,5N

Following the general procedure I, 3g was obtained as a white solid. Yield 62 = |

N N
mg (27%); mp 129-131 °C; IR (KBr) (cm™) 3210, 3068, 2984, 1608 ; 'H-NMR N ” Ph
(400 MHz, CDCl;): 6 4.64 (d, J = 5.3 Hz, 2H), 5.68 (s, 1H), 6.37 (dd, J = 9.2, 39

0.5 Hz, 3H), 7.30-7.39 (m, SH), 8.20 (dd, J=9.3, 2.5 Hz, 1H), 9.03 (d, J = 2.5 Hz, 1H); 3C-NMR (100
MHz, CDCls) § 46.3, 127.5, 127.9, 128.9, 133.1, 136.1, 146.9, 161.0; MS (FAB): m/z 198 [M+H]".

6-Benzylaminonicotinicacid 3h 3 HO.C | X
Following the general procedure I, 3h was obtained as a white solid. Yield 16 N/ N~ Ph
mg (7%) as a white solid; mp 214-222 °C; IR (KBr) (cm™) 3278, 1614, 1555 3h H

: TH-NMR (400 MHz, CDCLy): 5 4.58 (s, 2H), 6.55 (d, J = 8.9 Hz, 1H), 7.21 — 7.36 (m, 5H), 7.92 (dd, J =
8.9, 2.3Hz, 1H), 8.61 (dd, J = 2.2, 0.5 Hz, 1H); 3C-NMR (100 MHz, CDCl;) 46.1, 116.1, 128.1, 128.4,
129.5, 139.3, 140.4, 152.0, 162.4, 169.3 ; MS (FAB): m/z 229 [M+H]".

N-Benzylpyridin-3-amine 3i

Following the general procedure I, 3i was obtained as a white solid. Yield 168 mg || N
(88%): mp 87-89 °C: IR (KBr) (em-') 3264, 3032, 1591, 1529 ; 'H-NMR (400 MHz, \~% NAPh
3i

CDCl): 4.15 (brs, 1H), 4.34 (s, 2H), 6.87 (ddd, J= 8.2, 3.0, 1.4 Hz, 1H), 7.07 (ddd, J

=8.5,4.8,0.7 Hz, 1H), 7.27-7.36 (m, 5H), 7.97 (dd, J = 4.7, 1.4 Hz, 1H), 8.07 (d, J = 2.8 Hz, 1H), ; 13C-
NMR (100 MHz, CDCly) 5 47.9, 118.6, 123.7, 127.4, 127.5, 128.8, 136.1, 138.5, 138.9, 144.0; MS
(FAB): m/z 185 [M+H]".

N-Benzylquinolin-2-amine 3j * | A
Following the general procedure I, 3j was obtained as a yellow solid. Yield 191 N/ N~ >Ph
mg (82%); mp 98—100 °C; IR (KBr) (cm™) 3272, 3061, 1622, 1572 ; '"H-NMR 3j H

(400 MHz, CDCls): 8 4.73 (d, J = 5.5 Hz, 2H), 5.00 (brs, 1H), 6.63 (d, J = 8.9 Hz, 1H), 7.22 (ddd, J = 8.0,
6.9, 1.1 Hz, 1H), 7.26-7.43 (m, 5H), 7.54 (ddd, J = 8.5, 6.9, 1.6 Hz, 1H) 7.59 (dd, J = 8.0, 1.6 Hz, 1H),
7.71 (d, J = 8.5 Hz, 1H), 7.82 (d, J = 8.9 Hz, 1H); C-NMR (100 MHz, CDCl3) & 45.9, 111.3, 122.2,
123.6, 126.2, 127.3, 127.4, 127.8, 128.6, 129.6, 137.4, 139.3, 148.0, 156.7; MS (FAB): m/z 235 [M+H]".
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N-Benzylnicotinamide 3k 3 1)
Following the general procedure II, 3k was obtained as a white solid. Yield 140.1 AN PN
mg (66%); mp 70-72 °C; IR (KBr) (cm™) 3286, 3030, 1634 ; 'H-NMR (400 MHz, | N/
Methanol-d,): 6 4.59 (s, 2H), 7.24 — 7.38 (m, 5H), 7.55 (ddd, /= 0.7, 4.8, 8.0 Hz,

1H), 8.27 (ddd, J = 3.9, 7.8, 8.0 Hz, 1H), 8.68 (dd, J = 1.6, 4.9 Hz, 1H), 9.00 (d, J = 1.6 Hz, 1H); 13C-
NMR (100 MHz, Methanol-ds) & 44.6, 125.2, 128.3, 128.7, 129.6, 132.0, 137.1, 139.8, 149.2, 152.7,
167.7; MS (FAB): m/z 213 [M+H]".

Ph

Iz

3k

FsC
N-(4-Methoxybenzyl)-5-(trifluoromethyl)pyridin-2-amine 313 |

Following the general procedure I, 31 was obtained as a white solid. \N H/\©\

Yield 184 mg (65%); mp 173-175 °C; IR (KBr) (cm') 3229, 2910, 3l OMe
1620, 1579 ; 'TH-NMR (400 MHz, CDCl;): 6 3.81 (s, 3H), 4.48 (d, /= 5.7 Hz, 2H), 5.19 (s, 1H), 6.39 (d, J
= 8.7 Hz, 3H), 6.89 (d, J = 8.7 Hz, 2H), 7.27 (d, J = 8.7 Hz, 2H), 7.57 (dd, J = 2.3, 8.8 Hz, 1H), 8.34 (s,
1H); 3C-NMR (100 MHz, CDCl;) 8 45.6, 55.3, 106.0, 114.1, 115.7 (q, Jcr = 32.6 Hz), 124.6 (q, Jcr =

270.3 Hz), 128.8, 130.1, 134.5 (q, Jor = 2.9 Hz), 146.1 (q, Jor = 3.8 Hz), 159.1, 160.1; MS (FAB): m/z
283 [M+H]".

Methyl-6-(4-methoxybenzylamino)nicotinate 3m MeO,C =
Following the general procedure I, 3m was obtained as a white U

solid. Yield 225 mg (83%); mp 137-139 °C; IR (KBr) (cm) N H/\©\
3227,2854, 1714, 1615 ; 'H-NMR (400 MHz, CDCl;): & 3.80 (s, 3m OMe
3H), 3.87 (s, 3H), 4.50 (d, /= 5.5 Hz, 2H), 5.26 (s, 1H), 6.36 (dd, J = 8.8, 0.7 Hz, 3H), 6.88 (d, /= 8.7 Hz,
2H), 7.27 (d, J = 8.7 Hz, 3H), 7.98 (dd, J = 8.7, 2.3, Hz, 1H), 8.77 (d, J = 1.8 Hz, 1H); 3C-NMR (100
MHz, CDCl;) 6 45.6, 51.6, 56.3, 105.7, 114.1, 115.4, 128.8, 130.1, 138.6, 151.5, 159.1, 160.7, 166.4; MS
(FAB): m/z 273 [M+H]*, HRMS (FAB): m/z [M+H]" calcd for C;sH;7,N,05273.1239; found 273.1239.

2
N-(4-Methoxybenzyl)pyridin-2-amine 3n ! |

X
Following the general procedure I, 3n was obtained as a white solid. Yield N H/\©\

151 mg (70%); mp 126-128 °C; IR (KBr) (cnr') 3234, 2951, 2835, 1603, 3n OMe
1573; '"H-NMR (400 MHz, CDCl;); & 3.80 (s, 3H), 4.43 (d, J= 5.7 Hz, 2H), 4.79 (s, 1H), 6.37 (d, /= 8.2
Hz, 1H), 6.59 (ddd, J=7.1, 5.0, 0.9 Hz, 1H), 6.88 (d, J= 8.7 Hz, 2H), 7.29 (d, J= 8.7 Hz, 3H), 7.40 (ddd,
J=18.6,77,2.1 Hz, 1H), 8.11 (s, 1H); *C-NMR (100 MHz, CDCl;) 45.9, 55.4, 106.9, 113.2, 114.1,
128.8,131.2, 137.5, 148.3, 158.7, 158.9 ; MS (FAB): m/z 215 [M+H]".
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N-(4-Methoxybezyl)-5-methylpyridin-2-amine 3o ° Me
Following the general procedure I, 30 was obtained as a white solid. ~ |

Yield 191 mg (84%); mp 144—146 °C; IR (KBr) (cm™) 3235, 3007, N N/\©\

1614, 1534 ; 'TH-NMR (400 MHz, CDCl;): 6 2.17 (s, 3H), 3.80 (s, S OMe
3H), 4.40 (d, J=5.7 Hz, 2H), 4.66 (s, 1H), 6.31 (d, J= 8.5 Hz, 1H), 6.87 (d, J = 8.7 Hz, 2H), 7.24 (dd, J
=8.5,2.3 Hz, 1H), 7.28 (d, J = 8.7 Hz, 2H), 7.93 (dd, J= 1.6, 0.7 Hz, 1H); 3*C-NMR (100 MHz, CDCl5)
8 17.4, 46.0, 56.3, 106.4, 114.0, 121.8, 128.6, 131.4, 138.5, 147.7, 156.9, 158.8; MS (FAB): m/z 229
[M+H]".

HNOC -
6-(4-Methoxybenzylamino)nicotinamide 3p 8 U\
NS
Following the general procedure I (3 mmol of 4-methoxybenzyl N H/\©\
alcohol was used), 3p was obtained as a white solid. Yield 179 3p OMe

mg (70%); mp 214-216 °C; IR (KBr) (cm™) 3481, 3413, 3192, 1668, 1651, 1606 ; '"H-NMR (400 MHz,
Methanol-d,): 8 3.77 (s, 3H), 4.48 (s, 2H), 6.52 (d, J = 8.9, 1H), 6.87 (d, J = 8.7 Hz, 2H), 7.26 (d, J= 8.5,
2H), 7.86 (dd, J = 2.3, 8.9 Hz, 1H), 8.53 (d, J = 2.5 Hz, 1H); *C-NMR (100 MHz, Methanol-dy) § 45.6,
55.7,108.7,114.9, 118.6, 129.7, 132.4, 137.7, 149.8, 160.4, 162.0, 171.1; MS (FAB): m/z 258 [M+H]".

N-(4-Methylbenzyl)-5-(trifluoromethyl)pyridin-2-amine 3q ° FsC _

Following the general procedure I, 3q was obtained as a white solid. ~ |

Yield 245 mg (92%); mp 190-193 °C; IR (KBr) (cm) 3236, 3050, N H/\©\
1620 ; 'H-NMR (400 MHz, CDCl;): 6 2.35 (s, 3H), 4.50 (d, /= 5.7 Hz, 3q Me
2H), 5.25 (s, 1H), 6.39 (d, J= 8.7 Hz, 1H), 7.16 (d, J = 8.0 Hz, 2H), 7.22 (d, J= 8.2 Hz, 1H), 7.57 (dd, J
= 8.9, 2.5 Hz, 1H) 8.33 (s, 1H); 3C-NMR (100 MHz, CDCl;) 8 21.1, 45.9, 106.0, 115.7 (q, Jcr = 32.6
Hz), 124.6 (q, Jcr = 270.3 Hz), 127.4, 129.5, 134.5 (q, Jor = 2.9 Hz), 135.1, 137.3, 146.1 (q, Jcr = 4.8 Hz),
160.2; MS (FAB): m/z 267 [M+H]*.

FsC
N-(3-Methylbenzyl)-5-(trifluoromethyl)pyridin-2-amine 3r ! \@\
N Me
Following the general procedure I, 3r was obtained as a white solid. N H/\©/
Yield 247 mg (93%); mp 113—115 °C; IR (KBr) (cm) 3244, 2855, 3r

1621, 1573; 'H-NMR (400 MHz, CDCL3): § 2.35 (s, 3H), 4.51 (d, J = 5.7 Hz, 2H), 5.26 (s, 1H), 6.40 (d, J
= 8.7 Hz, 1H), 7.10-7.16 (m, 3H), 7.23 (d, J = 7.6 Hz, 1H), 7.57 (dd, J = 8.8, 2.5 Hz, 1H) 8.34 (s, 1H);
3C-NMR (100 MHz, CDCls) & 21.4, 46.1, 106.0, 115.7 (q, Jor = 33.6 Hz), 124.4, 124.6 (q, Jor = 270.3),
128.1, 128.3, 128.7, 134.5 (q, Jor = 2.9 Hz), 138.1, 138.5, 146.1 (q, Jcr = 3.8 Hz), 160.2; MS (FAB): m/z
267 [M+H]*
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N-(2-Methoxybenzyl)-5-(trifluoromethyl)pyridin-2-amine 3s

. . . A FsC 7 OMe
Following the general procedure I, 3s was obtained as a white solid. Yield |
NS
238 mg (84%); mp 116-118 °C; IR (KBr) (cm'') 3242, 2941, 1617; 'H- N H
NMR (400 MHz, CDCl;): 8 3.87 (s, 3H), 4.54 (d, J = 6.0 Hz, 2H), 5.38 (s, 3s

1H), 6.41 (d, J = 8.9 Hz, 1H), 6.89-6.94 (m, 2H), 7.28 (d, J = 7.6 Hz, 2H), 7.55 (dd, J = 8.7, 2.5 Hz, 1H),
8.33 (s, 1H); *C-NMR (100 MHz, CDCls) 8 41.6, 56.3, 106.0, 110.3, 115.3 (q, Jo = 32.6 Hz), 120.5,
124.6 (q, Jor = 270.3 Hz), 126.1, 128.8, 128.9, 134.3 (q, Jcr = 3.8 Hz), 146.1 (q, Jcr = 4.8 Hz), 157.5,
160.4; MS (FAB): m/z 283 [M+H]*, HRMS (FAB): m/z [M+H]* calcd for C1,H,;FsN,O 283.1058; found
283.1057.

FsC
N-(4-Fluorobenzyl)-5-(trifluoromethyl)pyridin-2-amine 3t =~ |
NS
Following the general procedure II, 3t was obtained as a white solid. Yield N H/\©\
228 mg (84%); mp 119-120 °C; IR (KBr) (cm!): 3229, 1614, 1511; 'H- 3t F

NMR (400 MHz, CDCly): & 4.54 (d, J = 5.7 Hz, 2H), 5.28 (brs, 1H), 6.39 (d, J= 8.7 Hz, 1H), 7.03 (tdd, J
=8.7,3.0, 2.1 Hz, 2H), 7.27-7.34 (m, 2H), 7.58 (dd, J = 8.8, 2.3 Hz, 1H), 8.33-8.34 (m, 1H); 3C-NMR
(100 MHz, CDCLy): § 45.3, 106.3, 115.6 (d, Jor = 22.0 Hz), 116.0 (q, Jor = 32.6 Hz), 124.5 (q, Jor =
270.3 Hz), 129.0 (d, Jep = 7.7 Hz), 134.0 (d, Jor = 3.8 Hz), 134.5 (q, Jor = 2.9 Hz), 146.1 (q, Jcr = 4.8
Hz), 160.0, 162.2 (d, Jey = 245.4 Hz); HRMS (FAB): m/z [M+H]* caled for Cj3H, F,N, 271.0858; found
271.0858.

FsC %
N-(3-Fluorobenzyl)-5-(trifluoromethyl)pyridin-2-amine 3u |

Following the general procedure II, 3u was obtained as a white solid. \N H/\©/F
Yield 153 mg (56%); mp 103-104 °C; IR (KBr) (cm! ): 3235, 1618, 3u

1329; '"H-NMR (400 MHz, CDCl;): 8 4.58 (d, J = 6.0 Hz, 2H), 5.32 (brs, 1H), 6.40 (d, J = 8.9 Hz, 1H),
6.97 (dddd, /=8.7,8.2, 2.5,0.5Hz, 1H), 7.05 (ddd, /=9.6, 2.3, 1.6 Hz, 1H), 7.12 (dd, /= 7.6, 0.7 Hz,
1H), 7.31 (ddd, J = 8.0, 8.0, 6.0 Hz, 1H), 7.58 (dd, J = 8.8, 2.5 Hz, 1H), 8.34-8.35 (m, 1H); *C-NMR
(100 MHz, CDCl;): 6 45.4, 106.3, 114.2 (d, Jcr = 22.0 Hz), 114.4 (d, Jcr = 21.1 Hz), 116.1 (q, Jor = 33.6
Hz), 122.8 (d, Jor = 2.9 Hz), 124.5 (d, Jer = 270.3 Hz), 130.3 (d, Jcr = 8.6 Hz), 134.5 (q, Jcr = 2.9 Hz),
141.1 (d, Jor = 6.7 Hz), 146.1 (q, Jcr = 3.8 Hz), 160.0, 163.1 (d, Jor = 246.3 Hz); HRMS (FAB): m/z
[M+H]* calced for Cy3H;1F4N, 271.0858; found:271.0857.

5-Fluoro-N-(4-fluorobenzyl)pyridin-2-amine 3v '° AN |
Following the general procedure II, 3v was obtained as a white solid. \N N
Yield 195 mg (88%); mp 90-91 °C; IR (KBr) (cm™') 3246, 1535, 1233; 3y H/\©\F

'H-NMR (400 MHz, CDCl;): § 4.45 (d, J = 6.0 Hz, 2H), 4.77 (brs, 1H),
6.32 (dd, J=9.2, 3.4 Hz, 1H), 7.02 (tdd, J = 8.7, 3.0, 2.1 Hz, 2H), 7.19 (ddd, J = 8.9, 8.0, 3.0 Hz, 1H),
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7.31 (dd, J = 8.4, 5.3 Hz, 2H), 7.97 (d, J = 3.0 Hz, 1H); 3C-NMR (100 MHz, CDCl5): § 46.1, 107.2 (d,
Jer = 3.8 Hz), 115.5 (d, Jor = 21.1 Hz), 125.3 (d, Jcr = 20.1 Hz), 129.0 (d, Jor = 7.7 Hz), 134.8 (d, Jor =
24.9 Hz), 134.8 (d, Jcr = 3.8 Hz), 153.6 (d, Jor = 241.5 Hz), 155.1, 162.1 (d, Jcr = 245.4 Hz); HRMS
(FAB): m/z [M+H]" caled for C,H;F,N; 221.089; found 221.089.
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Table S1. Effects of catalysts and solvents.

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (162 mg, 1 mmol), Pd(OAc), (11 mg, 0.05
mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), and benzyl alcohol
2a (515 pL, 5 mmol), in heptane (4 mL) was heated at 100 °C for 4 h in a sealed tube under air. After the
reaction mixture was cooled, 1,3,5-trimethoxybenzene (168 mg, 1 mmol, internal standard) and EtOAc

were added to the reaction mixture. The organic layer was concentrated in vacuo. The residue was

analyzed by 'H-NMR spectroscopy.

Pd catalyst (5 mol%) FsC

= | + PHOH Ligand (10 mol%) ﬁ
N NH, 2a solvent NN Ph
1a 5 equiv 100 °C, 4 h 32 H
Entry Pd catalyst Ligand Solvent NMR  Yield
1 Pd(OAc), L1 heptane quant
2 Pd(OAc), L1 heptane 0b
3 Pd(TFA), L1 heptane 97
4 PdCl, L1 heptane 0
5¢ Pd,(dba)s-CHCl; L1 heptane 77
6 Pd(OAc), L1 octane quant
7 Pd(OAc), L1 hexane 2
8 Pd(OAc), L1 MCH ¢ 38
9 Pd(OAc), L1 toluene 4
10 Pd(OAc), L1 (CHCl,), 0
11 Pd(OAc), L1 1,4-dioxane 20
12 Pd(OAc), L1 none 8
13 Pd(OAc), L2 heptane 5
14 Pd(OAc), L3 heptane 0
15 Pd(OAc), L4 heptane 6
16 Pd(OAc), none heptane 30
171 Pd(OAc), L1 heptane 99
SO;Na SO3Na HO,C
th—@ P@ >3 th—@ thP—@COZH
L1, TPPMS L2, TPPTS L3 L4

@ Reaction conditions: 1a (1 mmol), catalyst (5 mol%), TPPMS (10 mol%), 2a (5 equiv), solvent (4 mL),
100 °C, 4 h under air. » Alcohol 2a (3 equiv) was used. ¢ Conducted at 120 °C for 16 h. ¢ 2.5 mol%. ¢
Methylcyclohexane. /Under Ar.

S9



Scheme S2. Reaction time course.

FsC

J

1a

=

+ Ph” T OH

NH, 2a

5 equiv

Pd(OAc), (5 mol%) F.cC
TPPMS (10 mol%)

heptane, 100 °C N~ N
H

3a

VN
Tl

Ph

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (162 mg, 1 mmol), Pd(OAc), (11 mg, 0.05

mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), benzyl alcohol 2a

(515 pL, 5 mmol), and 1,3,5-trimethoxybenzene (168 mg, 1 mmol, internal standard) in heptane (4 mL)

was heated at 100 °C in a sealed tube under air. Every hour, a few drops of the reaction mixture were

transferred into a test tube. The sample was extracted with CDCl;, which was analyzed by 'H-NMR

spectroscopy.
Time (h) [1a] [3a] [4a]
0 025 0 0
1 025 0 0.015
2 0.24 0.01 0.035
3 0.17 0.085 0.103
4 0 025  0.208
Time (h) [2a] In [2a]/[2a],
0 1.25 0
1 1.24 -0.008032172
2 1.22625  -0.019182819
3 0.99625  -0.2269006
4 0.59 -0.750776293
5 0.46125  -0.996958635

loe)

In [2a]/[2a],

A @

— L amine 1a

g—o.z

L

=]

® product 3a

01 |

5]

=

S PhCHO 4a

0
0 2
Time (h)
0O g
~. Alcohol 2a

02 " m

04 |k=001h?

0.6 /'

08 k=035ht T

-1 N
0 7) 4

Time (h)
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Scheme S3. Comparison of reaction rates in heptane with the addition of HO (1 mmol) versus D,O (1

mmol).
F.C Pd(OAc), (5 mol%) F.C
N TPPMS (10 mol%) °
.+ P oH - |
X 0 N 7~
NH, 2a . heptane, 100 °C N N Ph
1a Sequiv  addition of water 35 H
(1 mmol)

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (162 mg, 1 mmol), Pd(OAc), (11 mg, 0.05
mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), benzyl alcohol 2a
(515 pL, 5 mmol), 1,3,5-trimethoxybenzene (168 mg, 1 mmol, internal standard), and H,O (18 mg, 1
mmol) or D,O (20 mg, 1 mmol) in heptane (4 mL) was heated at 100 °C in a sealed tube under air. Every
hour, a few drops of the reaction mixture were transferred into a test tube. The sample was extracted with

CDCl3, which was analyzed by 'H-NMR spectroscopy.

Addition of H,O (1 mmol)

0 B—p
Time (h) [2a] In [2a)/[2a], " .
02 L™ ™
‘ 122 0 “® p,o(1 )
1 10725 -0.153151179 =04 | .y =-0.0436x+0.02
2. ‘W R2=0.97
2 093125  -0.294371061 =0 - R
S 2 :
3 07375 -0.527632742 T | _(10?52?) o
4 0.575 -0.776528789 R Ry
4 RE=099 |,
5 046125  -0.996958635 " 5 i i
Time (h)

Addition of D,O (1 mmol)

Time (h) [2a] In [2a]/[2a],
0 1.25 0
1 1.23 -0.016129382

2 1.18125  -0.056570351
3 1.1275 -0.103140759
4 1.07875  -0.147340588
5 1.00625  -0.216913002

KSIE (kn,0/kp,0) = 0.2025/0.0436 =4.6
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Scheme S4. Comparison of reaction rates in H,O versus in D,0.

F.C Pd(OAc), (5 mol%) E.c
N | . TPPMS (10mol%) ° |
q + Ph"OH - « —
N~ "NH, 2a water, 100 °C N~ N7 “Ph
1a 5 equiv 32 M

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (162 mg, 1 mmol), Pd(OAc), (11 mg, 0.05
mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), benzyl alcohol 2a
(515 pL, 5 mmol), and 1,3,5-trimethoxybenzene (168 mg, 1| mmol, internal standard) in H,O or D,O (4
mL) was heated at 100 °C in a sealed tube under air. Every hour, a few drops of the reaction mixture were

transferred into a test tube. The sample was extracted with CDCl;, which was analyzed by 'H-NMR

spectroscopy.
in HQO
Time(h)  [2a]  In[2a]/[2a], Oy = 00833x+ 0,027
R? = 0.98
0 1.25 0 B L , =098
1 1.175 -0.061875404 = ™
o~ -,
2 10275 -0.196014884 ;;'0 il n
. -
3 0.88125  -0.349557476 Bop | Y %
= |y=-0.1134x+0.023 =
4 0.815 -0.427710717 i -
5 0.74125  -0.52256088 =in -
0 2 4 6
6 0.65875  -0.64055473 Time (h)
7 0.56375  -0.796287939

in D,O

Time (h) [2a] In [2a]/[2a],
0 1.25 0

1 1.19125  -0.048140375
2 1.105 -0.123298216
3 1.0275 -0.196014884
4 091375  -0.313341819
5 0.83 -0.40947313

KSIE (kn,0/kD,0) = 0.1134/0.0833 =1.4

S12



Scheme S5. Crossover experiment.

FsC Pd(OAc), (5 mol%)

| N, DXD H TPPMS (10 mol%)
N “NH, Ho2 dPh-d5 HO™ Stolm ™ heptane Ph-ds
1a a% 120°C, 17 h 3a-d and 36 -d;

(63% isolated yield)

UD o UH D/H
N N>/\
H

tol-m

3r-d and 3r
(18% isolated yield)

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (162 mg, 1 mmol), Pd(OAc), (11 mg, 0.05
mmol), TPPMS (36 mg, 0.1 mmol), benzylalcohol-d; 2a-d, (290 mg, 2.5 mmol), 3-methylbenzyl alcohol
2r (305 mg, 2.5 mmol) in heptane (4 mL) was heated at 120 °C for 17 h in a sealed tube under air. After

cooling, the reaction mixture was poured into water and extracted with EtOAc. The organic layer was

washed with brine, dried over MgSO, and concentrated in vacuo. The residue was purified by flash

column chromatography (silica gel, hexanes/EtOAc) to give N-benzyl-5-(trifluoromethyl)pyridin-2-

amines (3a-d and 3a-d, mixture) and N-(3-methylbenzyl)-5-(trifluoromethyl)pyridin-2-amines (3r and 3r-

d mixture) in 63% and 18% yield, respectively.

N-(3-Methylbenzyl)-5-(trifluoromethyl)pyridin-2-amines (3r and 3r-d mixture)

Signal &

4.5 (d, J=5.6 Hz, 2H): methylene

6.4 (d, /=8.8 Hz, 1H)

Integral value | 1.65

1.00

[3r-d] = x, [3r] = 1-x, x+ 2(1-x) = 1.65, x=0.35

FsC

2~
45087

2349

'HNMR (400 MHz, CDCIy) N e L f
=N e~ >UMG ‘ :
N N = Me : i
N NN
‘ s 3r 2:1 3rd H>©/
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(thousandths)
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N-Benzyl-5-(trifluoromethyl)pyridin-2-amines (3a-d and 3a-d, mixture)

Signal 6

4.5-4.6 (m, 1H): methylene

6.4 (d, /=8.4 Hz, 1H)

Integral value

0.81

1.00

[3a-d] = 0.81, [3a-dy] = 1-0.81 =0.19

2 F H NMR(400 MHz, CDCI) E
. ¢ L Dae
EE a-
7 2 1:4 33 d
m,
/\ i
L /|
T “‘"J \“""‘1
6.5 ‘6‘ 613 6‘2 G‘I 6‘0 5‘9 3‘8 5‘7 3‘6 515 5‘4 5‘3 ‘ 5‘2 5.‘I 5‘0 4.“? 4‘8 4.‘7% 4‘6 4.‘5
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;é 1L JL_JLI M j& | U J‘s
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O S AL LA | |
meanspeerlTE%’:'\;tEn 2: : SRRRAE & g
13C NMR (100 MHz, CDCl3) | ' :
: \
X A
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Scheme S6. Kinetic isotope effect.

HO™ >Ph
Pd(OAc), (5 mol%)
FsC ’
~ heptane = * =
N~ NH > -
1a 2 HO” "Ph-ds 120°C, 17 h NONOPR N T

2a-d, (2.5 mmol)

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (162 mg, 1 mmol), Pd(OAc), (11 mg, 5 mol%),
TPPMS (36 mg, 10 mol%), benzyl alcohol 2a (271 mg, 2.5 mmol), and benzyl-d; alcohol 2a-d; (293 mg,
2.5 mmol) in H,O (4 mL) was heated at 120 °C for 17 h in a sealed tube under air. After cooling, the
reaction mixture was poured into water and extracted with EtOAc. The organic layer was washed with
brine, dried over MgSO, and concentrated in vacuo. The residue was purified by flash column

chromatography (silica gel, hexane/EtOAc). The product was analyzed by '"H-NMR spectroscopy.

Signal 6 7.18-7.38 (Phenyl-5H and pyridine-H: total 6H), 3.77 6.64 (pyridine-H), 1.00

3.77 (Ph-5H), 5.00-3.77 = 1.23 (Ph-5D), KIE = 3.77 / 1.23 = 3.1

H NMR (400 MHz, DMSO-dj) S

I

0.2
i

1.00

|

/

E o Wl I, /N
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A L1 AN L
X : parts per Miﬁii : Proton SRS Lt E
|
| authentic sample 3a f
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Scheme S7. Dehydrative benzylation of aniline.

Ph
Pd(OACc), (5 mol %) /l:
0,
aniline 4 pr” > TPPMS (10 mol %) PAsnpy, Ph~ ph
1w 2a heptane, sealed tube H H
(5 equiv) 120 °C, 17 h 3w, 20% 6w, 34%
(NMR yields)

A mixture of aniline (1w) (93 mg, 1 mmol), Pd(OAc), (11 mg, 0.05 mmol), sodium

diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), and benzyl alcohol 2a (515 pL, 5

mmol), in heptane (4 mL) was heated at 120 °C for 17 h in a sealed tube under air. After the reaction

mixture was cooled, 1,3,5-trimethoxybenzene (168 mg, 1 mmol, internal standard) and EtOAc were

added to the reaction mixture. The organic layer was concentrated in vacuo. The residue was analyzed by

"H-NMR spectroscopy.
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Scheme S8. Deuterium incorporation into the benzylic position.

FsC Ph/\ OH 2a (5 equiv) No D-incorporation
= | Pd(OAC), (5mol %)
N P TPPMS (10 mol %) y\N/\Ph

Yo BT OSLERIER Rocov.ora
1. Addition of D,0 (1 mmol) in heptane.

A mixture of N-benzylated substrate (3a) (252 mg, 1 mmol), Pd(OAc), (11 mg, 0.05 mmol), sodium
diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), and benzyl alcohol 2a (515 pL, 5
mmol), D,O (20 mg, 1 mmol) in heptane (4 mL) was heated at 120 °C for 16 h in a sealed tube under air.
After the reaction mixture was cooled, the organic layer was concentrated in vacuo. The residue was

analyzed by 'H-NMR spectroscopy.

3.00

H NMR (400 MHz, CDCls)

benzylic proton

1.0

0.99
1.00

abundance

L,

T T LRSS AR RS N LA LAMS RAMSA RARA RARRA
848382818079787776757473727.17.069686.76.66.56463626.16.05

6.089 —

13C NMR (100 MHz, CDCls)

Il
<]

0.1

abundance

] : /
A w A A M o A M

= M Wy MM eatean T W gy W v
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X : parts per Million : Carbon13
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2. The reaction in D,0 (4 mL) as a solvent.

A mixture of N-benzylated substrate (3a) (252 mg, 1 mmol), Pd(OAc), (11 mg, 0.05 mmol), sodium
diphenylphosphinobenzene-3-sulfonate (TPPMS, 36 mg, 0.1 mmol), and benzyl alcohol 2a (515 pL, 5
mmol) in D,0O (4 mL) was heated at 120 °C for 16 h in a sealed tube under air. After the reaction mixture

was cooled, the organic layer was concentrated in vacuo. The residue was analyzed by 'H-NMR

spectroscopy.
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Scheme S9. Scale-up experiment.
Pd(OAc), (5 mol%) FsC

FsC
N |+ Pnon TPPMS (10 moi%) \(1
\N NH, 2a heptane \N N Ph
1a (5 equiv) 120 OC, 17 h 3a H

A mixture of 2-amino-5-(trifluoromethyl)pyridine (1a) (1.13 g, 7.0 mmol), palladium(II) acetate (78.6 mg,
0.35 mmol), sodium diphenylphosphinobenzene-3-sulfonate (TPPMS, 254.7 mg, 0.7 mmol) and benzyl
alcohol (2a) (5 mmol) in heptane (28 mL) was heated at 120 °C for 17 h in a sealed tube under air. After
cooling, the reaction mixture was poured into water and extracted with EtOAc. The organic layer was
washed with brine, dried over MgSO, and concentrated in vacuo. The residue was triturated with hexane

to give desired product 3a (1.56 g, 6.2 mmol, 88%).
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N-Benzyl-5-(trifluoromethyl)pyridin-2-amine 3a

1H NMR (400 MHz, CDCl)
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N-Benzyl-5-fluoropyridin-2-amine 3b

.
H NMR (400 MHz, CDCl3)
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Methyl-6-(benzylamino)nicotinate 3¢

N R
"H NMR (400 MHz, CDClj3)
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---- PROCESSING PARAMETERS ----
N dc_balance( 0, FALSE )
-7 sexp( 0.5[Hz], 0.0[s] )
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N-Benzyl-5-methylpyridin-2-amine 3d

H NMR (400 MHz, CDCl5)

12 13 14 1.5 16 1.7 1.8 1.9 2.0 2.1 2.2 23 24 25
I

2.00

tions for Innovation

X : parts per Million : Proton

=]

2]

3

o

L

s

39 g B | |2

2 2

EE

"

LE

=]

S

«

ek

o

RS

8

.

ERCE J

]

2o %

2

T T T T T T T T T T T T T T
120 110 100 90 8.0 7.0 6.0 50 40 3.0 2.0 1.0 0 S0 20

ANK AN A \ |
Sodmeanitm whex Toatnte SwTow o =
AR00HERRME A200 2888 ARE BLnaax & S
SRl SRTTT 3383 FFFILIY 2323 3 S

de_balance( 0,

PROCESSING PARAMETERS
SE )

sexp( 0.1[Hz], 0.0[

trapezoid( 0[%],
zerofill(
£re( 1,
machinephase
ppm

s1)
0[%], 80[%], 100[%] )

1)
TRUE, TRUE )

3C NMR (100 MHz, Methanol-d;)

0.7

0.5
I

0.4

S

abundance

IJEDLD

N

&

171.052 ——
162.004 ——
149.752
140.551
137.691
128375
128.070
118.736

X : parts per Million : Carbon13

108.

2
S
S
¥

Filename
Author
Experiment
Sample_td

Actual_Start_Time

Revision_Time

Spectrometer

Field Strength
q_Duration

X Swaep_Clipped
Trr. Domain
Trrrreq
Treoftset
Clipped

Scans
Total_scans

Relaxation Delay
Recvr_Gain

Noe_Time
Repetition Time

nk065_Carbon-1-2. jdf
delta

single pulse decoupled ga
1D COMPLEX

INM-ECS400
DELTA2_NMR

9.389766[T] (400 [MHz])
1.04333312(s]

13c

10052530333 [MHz]
100 [ppm]

32768

1

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

oton
399.78219838 [MHz]
m]

= 1024
.36[us]
1.04333312(s]
deg

20.394[dB]
0.115[ms]
TRUE

1(s)
TRUE

2[s]
= 3.04333312(s]

S24




6-(Benzylamino)nicotinamide 3e
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---- PROCESSING PARAMETERS ----
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N-Benzylpyridin-2-amine 3f
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
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N-Benzyl-5-nitropyridin-2-amine 3g
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6-Benzylaminonicotinicacid 3h
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---- PROCESSING PARAMETERS ----
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N-Benzylpyridin-3-amine 3i
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N-Benzylquinolin-2-amine 3j

"H NMR (400 MHz, CDCl3)
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- PROCESSING PARAMETERS -
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N-Benzylnicotinamide 3k

TH NMR (400 MHz, Methanol-d) JEOL
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
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N-(4-Methoxybenzyl)-5-(trifluoromethyl)pyridin-2-amine 31
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=3 ---- PROCESSING PARAMETERS ----
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Methyl-6-(4-methoxybenzylamino)nicotinate 3m
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N-(4-Methoxybenzyl)pyridin-2-amine 3n
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H NMR (400 MHz, CDCly)
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N-(4-Methoxybezyl)-5-methylpyridin-2-amine 30

abundance

H NMR (400 MHz, CDCl3)
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X : parts per Million : Proton
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3.796
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1.665
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0.008
0.000
-0.009

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.1[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%],
zerofill( 1)

£££( 1, TRUE, TRUE )
machinephase

100(%] )

abundance

3C NMR (100 MHz, CDCl5)
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Solutions for Innovation
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.5[Hz], 0.0(s] )

trapezoid( 0[], O[], 80[%], 100[5] )
zerofill( 1)

££6( 1, TRUE, TRUE )

machinephase

ppm

: tnk071_Carbon-1-1.3df
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6-(4-Methoxybenzylamino)nicotinamide 3p

23 "H NMR (400 MHz, Methanol-dy) s
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---- PROCESSING PARAMETERS
de_balance( 0, FALSE )
sexp( 0.1[Hz], 0.0(s]
trapezoid( 0[%], 0[], 80[%], 100(%] )
zerofill( 1)

££6( 1, TRUE, TRUE )

machinephase
ppm
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X : parts per Million : Carbon13
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE

sexp( 0.5(Rz], 0.0[s] )

trapezoid( 0[+], O[%], 80[%], 100[%] )
zerofill( 1)

£6e( 1, TRUE, TRUE )

machinephase

: tnk069_Carbon-1-1.3df
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N-(4-Methylbenzyl)-5-(trifluoromethyl)pyridin-2-amine 3q

T

p—
'H NMR (400 MHz, CDCls) - JEO!
=
Solutions for Innovation
---- PROCESSING PARAMETERS ----
=3 de_balance( 0, FALSE )
2 sexp( 0.1[Hz], 0.0[s] )
trapezoid( 0[%], 0[3], 80[%], 100[%] )
zerofill( 1)
f££6( 1, TRUE, TRUE )
o machinephase
24 ppm
*
=3
o
8
=
=3
e
pE
b
peE
<«
=7 2 & & °
A E E
e}
ki
N
ikl
=3
g
: L‘
g
e I
g f
EPS L _J I, VI F3C =
S
T
8.0

IS}
°
o
S
=3
b=
o
-
°
o
°
v
>
|
w4
o
=
°
=4
o
[CE|
o

. >

375
5250 —

aansoaaa o= Qoo o
afdaggaee Foa RS a8
Saa8382I a6 Hae 2EF ca
BoL ot m e 6 S + % PR s

X : parts per Million : Proton

E PR o
13C NMR (100 MHz, CDCls) JEO
-

de_balance( 0, FALSE
sexp( 0.5[Hz], 0.0[s] )
. el D3 00 s
-7 zerofill( 1 )
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N-(3-Methylbenzyl)-5-(trifluoromethyl)pyridin-2-amine 3r

abundance

H NMR (400 MHz, CDCls)

0.1

0

2.02

0.98

0.98

0.99
0.91

3.00

X : parts per Million : Proton

8.340

T
8.0 7.0 6.0 50 4.0

6406~

6.384

5317~
N

5260

S 2anma 0 —omun
s 294ha% 208%Y
Mo aaff= HAaRET
% mee e T F TS

e
Solutions tor Innovation

---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )

sexp( 0.1[Hz], 0.0[s] )

trapezoid( O[], O[%], 80[3], 100[%] )

zerofill( 1)

£££( 1, TRUE, TRUE )
machinephase

ppm

abundance

3C NMR (100 MHz, CDCl5)
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X : parts per Million : Carbon13
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---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )

sexp( 0.5[Hz], 0.0(s] )

trapezoid( 0[], 0[%], 80[%], 100(s] )

zerofill( 1)
££( 1, TRUE, TRUE )
machinephase

: tnk083_Carbon-1-1.3df
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N-(2-Methoxybenzyl)-5-(trifluoromethyl)pyridin-2-amine 3s

160.497 ——

X : parts per Million : Carbon13
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"H NMR (400 MHz, CDCls) JEOL
il “ Solutions tor Innovation
e
B - PROCESSING PARAMETERS --—-
Sk dc_balance( 0, FALSE )

9 sexp( 0.1[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )

—J zerofill( 1)

)= ££t( 1, TRUE, TRUE )
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. - PROCESSING PARAMETERS --—-
| dc_balance( 0, FALSE )
sexp( 0.5[Hz], 0.0[s]
trapezoid( O[%¥], O[%], 80[%], 100[%] )
. zerofill( 1)
- £ft( 1, TRUE, TRUE )
machinaphase
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N-(4-Fluorobenzyl)-5-(trifluoromethyl)pyridin-2-amine 3t

'"H NMR (400 MHz, CDCI
z, 3 g JEOL
v o a
|z
=] z
Filename nk168_Proton-1-1 (2)-3.
Author delta
Experiment proton. 3xp
sample_1d nk168
o = CHLOROFORM-D
=7 Actual_Start_Time = 24-NOV-2020 17:2
Revision_Time = 15-DEC-2020 13:11:36
single_pulse
1D c
% 26214
<] Proton
Proton
[ppm]
NM-ECS400
= Spectrometer = DELTAZ_NMR
S
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 4.36731904(s]
X_Dom 1
X Freq = 39978219838 [Miz]
© X offset 5 [ppm
=7 X_Points 32768
Cpresca =1
- X Resolution 0.22897343 [Hz]
- ES S X_Sweep 7.5030012 [kHz]
g 2 3 X Sweep_Clipped = 6.00240096 [kiz]
" < 2 Irr_Domain oton
s Trr_Freq 399.78219838 [MHz]
Irr offset 5 (ppm]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm:
< Clipped = FALSE
= Scans 8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain 36
« Temp_Get 22.8[dc]
= X_90_Width 11.94[us]
X_Acq_Time 4.36731904[s]
X Angle 151de.
X atn 1[aB]
X_pulse 5.97[us]
. IEr_Mode ot
=1 TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time 9.36731904(s]
=1
P
S
]
: B J\
g
E J FsC
2o 3 =
T T T T T T T T T |
9.0 8.0 7.0 6.0 0 0 2.0 1.0 0 ~
A AR A PN . A NT N
eY¥~- gogxguma = © Taxwnox o 0 29 H
2Fn gRggesd Sz £ 98888 & 2 g8y
“Gee annddSs Ia a DR ] < 4 39
XL ceddERs 88 W dEdET = = s34 3t
X : parts per Million : Proton F
13C NMR (100 MHz, CDCl3) Filenane - taki6s_Cambon-1-3.35
’ Author delta
- carbon. 3xp
= nk168
CHLOROFORM-D
24-NOV-2020 17:31:46
= 15-DEC-2020 13:1
Comment single pulse decoupled ga
Data_Format 1D CoMPLEX
Dim_Siz 26214
X_Domain carbor
Dim_Title Carbon13
Dim Units pm]
Dimensions
site NM-ECS400
i Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.04333312(s]
X_Dom =13
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
X_Points 32768
Cpresca 1
X Resolution 0.95846665 [Hz]
X_Sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814[kHz]
Irr_Domain oton
. Trr_Freq 399.78219838 [MHz]
s Irr offset = 5(ppn]
Clipped FALSE
Scans 3072
Total_Scans 3072
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 23[dc)
X_90_Width -83[us]
XAcq_Time 1.04333312(s]
X_Angle 30[deg]
Xt 3.6[aB]
X_pulse 3.27666667 [us]
— Ifr_Atn Dec = 20.674[aB]
S Irr_Atn Noe 20.674[aB]
Irr Noise
Trr_Pwidth 0.115ns]
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
Repetition Time = 3.04333312(s]
3
S
]
g
<
2o
]
2
c]
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N-(3-Fluorobenzyl)-5-(trifluoromethyl)pyridin-2-amine 3u

X : parts per Million : Carbon13

"H NMR (400 MHz, CDCI
z, 3 g JEOL
P a
Filename tnk169_Proton-1-1 (2)-2.
Author delta
Experiment proton. 3xp
o] Sample_Id tnk169
= -
Actual_start_Time
Revision Time =
%4
S
~ NM-ECS400
= Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 4.36731904(s]
X Dom: 1
© X Freq = 39978219838 [Miz]
=1 X offset s[
X Points 32768
Cpresca =1
s 2 s X Resolution 0.22897343[Hz)
2 g (B (ree g X sweep 7.5030012 [kHz]
“- = il il 3 - X_Sweep_Clipped 6.00240096 [kHz]
24 Irr_Domain oton
- 399.78219838 [MHz]
2 5 [ppn]
s oton
399.78219838 [Mz]
5 [ppm:
E < eates
s 8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain 36
] Temp_Get 22.7[dc)
s X_90_Width 11.94[us]
X_Acq_Time 4.36731904(s]
g 151de.
1[aB]
5.97[us]
I IEr_Mode ot
=7 Mode ofe
Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time 9.36731904(s]
=1
3 y
]
g
: U J
I W E— S - FsC
c] =
T T T T T T T T T T
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B N N R PRI = Ssq 3u
X : parts per Million : Proton
3C NMR (100 MHz, CDCl3)
4] z, 3 JEOL
@ Filename = tnk169_Carbon-1-3.3df
a4 Author delta
e Experiment carbon. 3xp
E sample_1d £nk169
Solvent CHLOROFORM-D
I~ Actual_Start_Time = 24-NOV-2020 20:18:37
s Revision T = 15-DEC-2020 13:1
E Comment single pulse decoupled ga
o Data_Format 1D COMPLEX
23 im_Size 26214
S X_Domain Carbor
Dim_Title Carbon13
E Dim Units pm]
= Dimensions
=7 site NM-ECS400
S Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
) X_Acq_Duration 1.04333312(s]
< X Dom: =13
i X Freq 100.52530333 [Miz]
E X offset 100 [ppm]
X Points 32768
=3 CPresca: 1
S X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
E X Sweep_Clipped = 25.12562814[kHz]
- Irr_Domain oton
=3 Trr_Freq 399.78219838 [MHz]
=l Irr_Offset = 5[ppm]
Clipped FALSE
E Scans 3072
> Total_Scans 3072
213
S Relaxation Delay = 2(s]
Recvr_Gain 60
Temp_Get 22.9[dc]
= X_90_Width .83 [us]
2 X_Acq_Time 1.04333312(s]
X Angle 30(deg)
Xt 3.6[aB]
X_pulse 3.27666667 [us]
] TEr Atn Dec = 20.674[dB]
3 Irr_Atn Noe 20.674[aB]
Irr Noise
Trr_Pwidth 0.115ns]
- Decoupling TRUE
8 Initial Wait 1(s]
S Noe TRUE
Noe_Time 2[s]
Repstition Time = 3.04333312[s]
2
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S
]
g
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2
29
g <
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5-Fluoro-N-(4-fluorobenzyl)pyridin-2-amine 3v

H NMR (400 MHz, CDCl3)

dEDLO
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X : parts per Million : Carbon13
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Filename £nk175_Proton-1-1 (2)-3.
o Author delta
24 Experiment proton. 3xp
sample_1d tnk175
= CHLOROFORM-D
Actual_Start_Time = 24-NOV-2020 23:02:10
Revision Time = 15-DEC-2020 13:21:46
*7 single_pulse
S 1o Govp
26214
Proton
Proton
[ppm]
~ =
<7 JNM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 4.36731904(s]
- X Dom: 1
29 X Freq = 39978219838 [Miz]
X offset s[
X Points 32768
Cpresca =1

- - X Resolution 0.22897343 [Hz]

E g 8 X Sweep 7.5030012 [kHiz]
wil = = < X Sweep_Clipped = 6.00240096 [kiiz]
S = Irr_Domain oton

399.78219838 [MHz]
5 [ppn]
oton
399.78219838 [Mz]
«] 5 [ppm
] = FALSE
8
Total_Scans =8
Relaxation Delay = 5[s]
- Recvr_Gain 36
2] Temp_Get 22.7[dc)
X_90_Width 11.94[us]
X_Acq_Time 4.36731904(s]
g 151de.
1[aB]
5.97[us]
pa| Irr_Mode Off
s “Mode ofe
Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time 9.36731904(s]
=1
P
S
- F
<
t 1] |
EP (W L I =
c]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 ~
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ERg 228322 £523 & Eg5grnr2ges 2 Z 288
S5 B mdS33 wona d segIwxTTIqaq < o 39
CfRe HEEERS dece PR R = - Ssq 3v
X : parts per Million : Proton F
2] 13C NMR (100 MHz, CDCI
g , 3 JEOL
Filename = tnk175_Carbon-1-3.3df
Author delta
Experiment
sample_1d
Solvent
Actual_start_Time
Revision T -
<] *
e Comment single pulse decoupled ga
Data_Format 1D COMPLEX
im_Size 26214
X_Domain carbor
Dim_Title Carbon13
Dim Units pm]
Dimensions
site NM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
=] X_Acq_Duration 1.04333312(s]
< X poma: = 13¢
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
X Points 32768
Cpresca 1
X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814[kHz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset = 5(ppn]
. Clipped FALSE
24 Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 23[dc)
X_90_Width -83[us]
XAcq_Time 1.04333312(s]
X Angle 30[deg]
Xt 3.6[aB]
X_pulse 3.27666667 [us]
Ifr_Atn Dec = 20.674[dB]
= Irr_Atn Noe 20.674[aB]
S Irr Noise
Trr_Pwidth 0.115ns]
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
Repetition Time = 3.04333312(s]
3
S
]
g
o
]
2
c]
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