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General Considerations

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. Substrate scope.
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General procedure: A mixture of 2-aminopyridines 1 (1 mmol), HAuCl;-4H,0 (20.6 mg, 0.05 mmol),
HAuCl,;-4H,0 (20.6 mg, 0.05 mmol), TPPMS (36.4 mg, 10 mol%), and benzhydroles 2 (1.2 mmol) in
water (1 mL) was heated at 120 °C for 16 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,

n-hexane/EtOAc) to give desired product 3.

N-Benzhydryl-5-(trifluoromethyl)pyridin-2-amine 3a FC =~ 1o

Prepared according to the general procedure by using 5-(trifluoromethyl)pyridine Sy Ph
H

-2-amine (162 mg) and benzhydrol (221 mg). 3a

White solid, 236 mg (72%); mp 142-144 °C; IR (KBr) (cm™) 3269, 1618, 1522; 'H-NMR (400 MHz,
CDCly): § 5.65 (brd, J=6.0 Hz, 1H), 5.91 (d, J=6.0 Hz, 1H), 6.32 (d, /=9.2 Hz, 1H), 7.26-7.37 (m, 10H),
7.53 (dd, J=8.7, 2.3 Hz, 1H), 8.25 (brs, 1H); *C-NMR (100 MHz, CDCl;) & 60.6, 106.0, 116.0 (q, /=33.6
Hz), 124.5 (q, J=270.3 Hz), 127.4, 127.7, 128.9, 134.6 (q, J=3.8 Hz), 141.5, 146.1 (q, /=3.8 Hz), 159.5;
MS (FAB): m/z 329 [M+H]"; HRMS (FAB): m/z [M+H]* caled. for CjoH gFsN, 329.1266, found
329.1266.

S2



N-Benzhydryl-5-nitropyridin-2-amine 3b ON_~ | Ph

Prepared according to the general procedure by using 2-amino-5-nitropyridine SN N Ph
H

(139 mg) and benzhydrol (221 mg). 3b

Pale yellow solid, 298 mg (98%); mp 138-140 °C; IR (KBr) (cm'') 3223 1598; 'H NMR (400 MHz,
CDClL) 6 (ppm): 6.00 (brs, 1H), 6.15-6.40 (m, 1H), 6.30 (d, /=9.2 Hz, 1H), 7.27-7.40 (m, 10H), 8.13 (dd,
9.6, 2.3 Hz, 1H), 8.82 (brd, J=2.3 Hz, 1H); *C-NMR (100 MHz, CDCl;) 8 60.7, 105.6, 127.4, 128.0,
129.0, 133.2, 136.2, 140.6, 146.7, 160.4; MS (FAB): m/z 306 [M+H]"; HRMS (FAB): m/z [M+H]* calcd.
for C;3gH sN30, 306.1243, found 306.1243.

. . e ey e NC

6-(Benzhydrylamino)nicotinonitrile 3¢ = | Ph

Prepared according to the general procedure by using 2-amino-5-cyanopyridine \N N Ph
H

(119 mg) and benzhydrol (221 mg). 3c

White solid, 234 mg (82%); mp 152154 °C; IR (KBr) (cm) 3248 2218 1608 1506; 'H NMR (400 MHz,
CDCl3) & (ppm): 5.93 (brs, 1H), 5.99 (brs, 1H), 6.30 (d, J = 8.7 Hz, 1H), 7.27-7.38 (m, 10H), 7.52 (dd, J
=8.7, 2.3 Hz, 1H), 8.14 (s, 1H); 3C-NMR (100 MHz, CDCl;) § 60.4, 97.5, 106.5, 118.3, 127.5, 127.9,
128.9, 140.0, 140.9, 152.9, 159.0; MS (EI): m/z (%) 285 (M", 86), 167 (100); Anal. Calcd for C1oH;sNs: C,
79.98; H, 5.30; N, 14.73. Found: C, 79.91; H, 5.30; N, 14.67.

N-Benzhydryl-3-nitropyridin-2-amine 3d @Noéh

Prepared according to the general procedure by using 3-nitropyridin-2-amine (139 "~ N Ph
H

mg) and benzhydrol (221 mg). 3d

Yellow solid, 293 mg (96%); mp 82-84 °C; IR (KBr) (cm™") 3389, 1613, 1573, 1495; 'H-NMR (400 MHz,
CDCly): & 6.66 (dd, J=8.2, 4.6 Hz, 1H), 6.73 (d, J=7.8 Hz, 1H), 7.24-7.37 (m, 10H), 7.37 (dd, J=4.6, 1.4
Hz, 1H), 8.44 (dd, J=8.7, 1.8 Hz, 1H), 8.88 (d, J=7.3 Hz, 1H); *C-NMR (100 MHz, CDCl;) & 58.4, 112.4,
127.4, 1275, 128.7, 1352, 141.9, 151.5, 155.8; MS (FAB): m/z 306 [M+H]*; Anal. Calcd for
CisH1sN30,: C, 70.81; H, 4.95; N, 13.76. Found: C, 70.94; H, 4.92; N, 13.67.

CN

2-(Benzhydrylamino)nicotinonitrile 3e fji Ph
Prepared according to the general procedure by using 2-aminonicotinonitrile (119 mg) N Ph

and benzhydrol (221 mg). 3e

White solid, 228 mg (80%); mp 133-134 °C; IR (KBr) (cm) 3349, 2227, 1590, 1513; '"H-NMR (400
MHz, CDCl;): 8 5.69 (brd, /=7.3 Hz, 1H), 6.52 (d, J=7.3 Hz, 1H), 6.62 (dd, J/=7.8, 4.6 Hz, 1H), 7.24-7.37
(m, 10H), 7.67 (dd, J=7.8, 1.8 Hz, 1H), 8.24 (dd, J=4.6, 2.3 Hz, 1H); 3C-NMR (100 MHz, CDCl;) & 58.6,
91.7, 112.6, 116.7, 127.4, 127.5, 128.7, 141.3, 141.8, 152.9, 157.3; MS (FAB): m/z 286 [M+H]"; Anal.
Calcd for CH;sN;: C, 79.98; H, 5.30; N, 14.73. Found: C, 80.27; H, 5.33; N, 14.62.
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N-Benzhydryl-4-(trifluoromethyl)pyridin-2-amine 3f
Prepared according to the general procedure by using 4-(trifluoromethyl)pyridine | Ph
-2-amine (162 mg) and benzhydrol (221 mg). N N Ph
White solid, 269 mg (82%); mp 106-108 °C; IR (KBr) (cm!) 3269, 1617, 1574; 'H-

NMR (400 MHz, CDCl;): & 5.39 (brd, J=6.0 Hz, 1H), 5.97 (d, J=6.4 Hz, 1H), 6.50 (s, 1H), 6.76 (dd,
J=5.5, 0.9 Hz, 1H), 7.26-7.37 (m, 10H), 8.19 (d, /=5.5 Hz, 1H); 3C-NMR (100 MHz, CDCI;) 8 60.4,
102.9 (q, J=3.8 Hz), 108.7 (q, J=2.9 Hz), 123.0 (q, J=273.2 Hz), 127.4, 127.6, 128.8, 139.6 (q, J/=32.6
Hz), 141.8, 149.5, 158.0; MS (FAB): m/z 329 [M+H]*; Anal. Calcd for C,9H;sF;N,: C, 69.50; H, 4.61; N,
8.53. Found: C, 69.48; H, 4.64; N, 8.52.

N-Benzhydryl-6-methyl-3-nitropyridin-2-amine 3g = | NOZPh
Prepared according to the general procedure by using 6-methyl-3-nitropyridin- Mo SN N Ph

H
2-amine (153 mg) and benzhydrol (221 mg). 39

Yellow solid, 240 mg (75%); mp 106-108 °C; IR (KBr) (cm') 3384, 1598, 1581, 1516; '"H-NMR (400
MHz, CDCls): § 6.50 (d, /=8.7 Hz, 1H), 6.80 (d, /=8.2 Hz, 1H), 7.23-7.40 (m, 10H), 8.30 (d, J/=8.7 Hz,
1H), 8.97 (d, J/=7.8 Hz, 1H); *C-NMR (100 MHz, CDCl;) 8 25.2, 58.0, 112.6, 127.3, 127.5, 128.6, 135.3,
142.1, 151.0, 166.5; MS (FAB): m/z 320 [M+H]*; Anal. Calcd for C;oH;;N;0,: C, 71.46; H, 5.37; N,
13.16. Found: C, 71.67; H, 5.33; N, 12.94.

Me
N-Benzhydryl-4-methyl-5-nitropyridin-2-amine 3h ON - ;e
Prepared according to the general procedure by using 4-methyl-5-nitropyridin- \N N)\Ph
H
2-amine (153 mg) and benzhydrol (221 mg). 3h

Pale yellow solid, 281 mg (88%); mp 191-193 °C; IR (KBr) (cm™') 3218, 1609, 1574; "H-NMR (400 MHz,
CDCls): 8 2.52 (s, 3H), 5.86 (brs, 1H), 5.99 (brs, 1H), 6.12 (s, 1H), 7.27-7.39 (m, 10H), 8.86 (s, 1H); 13C-
NMR (100 MHz, CDCl;) 6 21.8, 60.5, 108.0, 127.4, 127.9, 128.9, 137.4, 141.0, 145.6, 148.3, 159.6; MS

(FAB): m/z 320 [M+H]"; Anal. Calcd for C,sH;;N30,-H,O: C, 67.64; H, 5.08; N, 12.46. Found: C, 67.33;
H, 5.10; N, 12.23.

N-Benzhydryl-6-methyl-5-nitropyridin-2-amine 3i ON_~ Ph

Prepared according to the general procedure by using 6-methyl-5-nitropyridin-2- e Sy | o
e

amine (153 mg) and benzhydrol (221 mg). 3 1

Yellow solid, 266 mg (83%); mp 110-112 °C; IR (KBr) (cm'') 3326, 1591, 1536; 'H-NMR (400 MHz,
CDClL): 8 2.74 (s, 3H), 5.82 (brs, 1H), 5.95 (brs, 1H), 6.17 (d, /=9.2 Hz, 1H), 7.27-7.39 (m, 10H), 8.16 (d,
J=9.2 Hz, 1H); 3C-NMR (100 MHz, CDCls) § 25.4, 60.7, 104.0, 127.4, 127.9, 128.9, 135.6, 136.7, 141.0,
156.4, 158.5; MS (FAB): m/z 320 [M+H]"; Anal. Calcd for C;oH;N;0,: C, 71.46; H, 5.37; N, 13.16.
Found: C, 71.35; H, 5.32; N, 13.07.
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Me

N-Benzhydryl-4-methyl-3-nitropyridin-2-amine 3j _ | NOzP A
Prepared according to the general procedure by using 4-methyl-3-nitropyridin-2-amine Xy

(153 mg) and benzhydrol (221 mg). 3
Yellow solid, 236 mg (74%); mp 90-92 °C; IR (KBr) (cm!) 3410, 1604, 1557; 'H-NMR (400 MHz,
CDCl): 8 2.54 (s, 3H), 6.49 (d, /=5.0 Hz, 1H), 6.62 (d, J/=7.3 Hz, 1H), 7.23-7.35 (m, 10H), 8.09 (d, J=5.0
Hz, 1H), 8.12 (brd, J=6.9 Hz, 1H); 3C-NMR (100 MHz, CDCl;) § 21.8, 58.7, 116.4, 127.4, 128.7, 130.6,
142.2, 146.6, 151.6, 152.4; MS (FAB): m/z 320 [M+H]"; Anal. Calcd for C;sH7;N;0,: C, 71.46; H, 5.37;

N, 13.16. Found: C, 71.62; H, 5.38; N, 13.03.

Ph
H

N-Benzhydryl-3-bromopyridin-2-amine 3k yZ Br Ph
Prepared according to the general procedure by using 2-amino-3-bromopyridine Ny | o
(173 mg) and benzhydrol (221 mg). 3k

White solid, mp 49-52 °C; IR (KBr) (cm™) 3418 1589 1492; 'H NMR (400 MHz, CDCl;) & (ppm): 5.60
(brd, J = 7.3 Hz, 1H), 6.44-6.47 (m, 2H), 7.23-7.35 (m, 10H), 7.62 (dd, J = 7.6, 1.6 Hz, 1H), 8.00 (dd, J
= 4.8, 1.6 Hz, 1H); PC-NMR (100 MHz, DMSO-d;) & 58.8, 105.4, 114.7, 127.5, 127.8, 129.0, 140.6,
143.4, 147.2, 153.9; MS (EI): m/z (%) 338 (M, 78), 340 (M*+2, 78), 167 (100); Anal. Calcd for
CisHisBrNy: C, 63.73; H, 4.46; N, 8.26. Found: C, 64.11; H, 4.51; N, 8.05.

Me
N-Benzhydryl-5-bromo-4-methyl-3-nitropyridin-2-amine 31 B~ Nozph
Prepared according to the general procedure by using 5-bromo-4-methyl-3- Xy | N Ph
H
nitropyridin-2-amine (232 mg) and benzhydrol (221 mg). 3l

Yellow solid, 323 mg (81%); mp 102-104 °C; IR (KBr) (cm™') 3418, 1592, 1541, 1518; 'H-NMR (400
MHz, CDCLy): & 6.50 (d, J=6.9 Hz, 1H), 7.22-7.42 (m, 10H), 8.28 (brs, 1H); *C-NMR (100 MHz,
CDCl3) §20.7, 59.0, 111.1, 127.5, 127.6, 132.4, 141.8, 144.1, 149.7, 153.5; MS (FAB): m/z 398 [M+H]";
Anal. Caled for CjoH BrN;O,: C, 57.30; H, 4.05; N, 10.55. Found: C, 57.34; H, 3.96; N, 10.51.

N-Benzhydryl-3-chloro-5-(trifluoromethyl)pyridin-2-amine 3m FsC cl on
Prepared according to the general procedure by using 2-amino-3-chloro-5- Ny | o
(trifluoroehtyl) pyridine (197 mg) and benzhydrol (221 mg). 3m 1

White solid, 293 mg (81%); mp 103-105 °C; IR (KBr) (cm™) 3330 1613 1569 1509; 'H NMR (400
MHz, CDCls) & (ppm): 5.89 (brd, J = 7.3 Hz, 1H), 6.49 (d, J = 7.3 Hz, 1H), 7.27-7.38 (m, 8H), 7.66 (d, J
= 2.3 Hz, 1H), 8.24 (q, J = 0.9 Hz, 1H); *C-NMR (100 MHz, CDCl;) & 59.1, 80.2, 115.0, 116.5 (q,
J=33.6 Hz), 123.9 (q, J=271.3 Hz), 127.4, 127.6, 127.7, 128.6, 128.9, 133.1 (q, J=2.9 Hz), 142.0, 142.4,
144.2 (q, J=4.8 Hz), 154.9; MS (FAB): m/z 363 [M+H]"; HRMS (FAB): m/z [M+H]* caled. for
C1oH;5CIF3N; 363.0876, found 363.0876.
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N-Benzhydryl-5-fluoropyridin-2-amine 3n NG~ | Ph

Prepared according to the general procedure by using 2-amino-5-fluoropyridine SN Ph
H

(112 mg) and benzhydrol (221 mg). 3n

White solid, 224 mg (80%); mp 130-132 °C; IR (KBr) (cm) 3345, 1614, 1577; 'H NMR (400 MHz,
CDCLy) & (ppm): 5.09 (brd, J = 5.2 Hz, 1H), 5.77 (d, J = 5.5 Hz, 1H), 6.24 (dd, J = 9.0, 3.4 Hz, 1H), 7.13
(td, J=3.0, 0.9 Hz, 1H), 7.22-7.35 (m, 10H), 7.93 (d, J = 3.0 Hz, 1H); 3C-NMR (100 MHz, DMSO-dy) &
58.8, 110.2 (d, Jo=3.8 Hz), 125.6 (d, Jc=21.1 Hz), 127.2, 127.8, 128.8, 133.8 (d, J=24.0 Hz), 144.2,
153.2 (d, Jo5=237.7 Hz), 155.4; MS (EI): m/z (%) 278 (M*, 92%), 167 (100); Anal. Caled for CysH,sFN,:
C, 77.68; H, 5.43; N, 10.07. Found: C, 77.77; H, 5.43; N, 9.98.

N-Benzhydryl-6-(trifluoromethyl)pyridin-3-amine 30 FsC N -
Prepared according to the general procedure by using 6-(trifluoromethyl)pyridin- NN | Ph
3-amine (162 mg) and benzhydrol (221 mg). 30 "

White solid, 315 mg, (96%); mp 203-205 °C; IR (KBr) (cm™') 3253, 1589, 1513; 'H-NMR (400 MHz,
CDCly): § 4.68 (d, J=4.1 Hz, 1H), 5.54 (d, J=4.6 Hz, 1H), 6.77 (dd, J=8.7, 2.8 Hz, 1H), 7.27-7.40 (m,
10H), 8.08 (d, J=2.8 Hz, 1H); 3C-NMR (100 MHz, CDCl3) & 62.5, 118.2, 121.1 (q, J=2.9 Hz), 122.2 (q,
J=2722 Hz), 1273, 128.0, 129.1, 136.5, 136.8 (q, J=35.5 Hz), 141.0, 144.9; MS (FAB): m/z 329
[M+H]*; HRMS (FAB): m/z [M+H]* calcd. for CjoH;6F3N; 329.1266, found 329.1266.

N-Benzhydryl-2-nitropyridin-3-amine 3p N NOTD o
Prepared according to the general procedure by using 2-nitropyridin-3-amine X | o
(139 mg) and benzhydrol (221 mg). 3p M

Yellow solid, 278 mg (91%); mp 134-136 °C; IR (KBr) (cm) 3374, 1606, 1529; 'H-NMR (400 MHz,
CDCly): & 5.72 (d, J=5.5 Hz, 1H), 7.19 (dd, J=8.2, 1.4 Hz, 1H), 7.28-7.42 (m, 11H), 7.92 (dd, J=4.1, 1.4
Hz, 1H), 8.30 (brd, J=5.0 Hz, 1H); *C-NMR (100 MHz, CDCl;) & 61.9, 124.7, 127.2, 128.2, 129.2, 130.3,
135.8, 139.7, 140.4, 141.3; MS (FAB): m/z 306 [M+H]*; Anal. Calcd for C;sH,sN;0,0.1H,0: C, 70.39;
H, 4.92; N, 13.68. Found: C, 70.13; H, 4.94; N, 13.35.

CF3
N-Benzhydryl-4-(trifluoromethyl)pyrimidin-2-amine 3q Py o
Prepared according to the general procedure by using 4-(trifluoromethyl)pyrimidin- Xy J\ )\
N Ph
2-amine (163 mg) and benzhydrol (221 mg). 3q H

White solid, 247 mg (75%), mp 123-125 °C; IR (KBr) (em™) 3236, 1603, 1581, 1545; 'H-NMR (400
MHz, CDCl3): § 6.10 (brs, 1H), 6.36 (d, J=7.8 Hz, 1H), 6.83 (d, J=5.0 Hz, 1H), 7.24-7.36 (m, 10H), 8.43
(brs, 1H); 3C-NMR (100 MHz, CDCls) § 59.1, 106.2 (q, /=2.9 Hz), 120.4 (q, J=276.0 Hz), 127.5, 128.6,
141.8, 156.5 (q, J=35.5 Hz), 160.5, 161.5; MS (FAB): m/z 330 [M+H]*, Anal. Calcd for C,sH,4F3N;: C,
65.65; H, 4.29; N, 12.76. Found: C, 65.75; H, 4.25; N, 12.72.
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N-{Bis(4-methoxyphenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3r
Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (162 mg) and
4,4’-dimethoxybenzhydrol (293 mg).

White solid, 349 mg (90%); mp 128-131 °C; IR (KBr) (cm') 3282, 1613, e
1582, 1507; '"H NMR (400 MHz, CDCl;) J (ppm): 3.79 (s, 6H),5.66 (brd, FiC_o
J=5.5Hz, 1H), 5.78 (d, /= 5.5 Hz, 1H), 6.29 (d, J = 8.7 Hz, 1H), 6.86 \EJ\N

s

3r OMe

(d, J=18.7 Hz, 4H), 7.21 (d, J= 8.7 Hz, 4H), 7.52 (dd, I=8.7, 2.8 Hz, 1H),

8.22 (s, 1H).

BC-NMR (100 MHz, CDCl3) &; 56.2, 59.4, 105.8, 114.1, 115.8 (q, J=33.6 Hz), 124.5 (q, /=271.3 Hz),
128.5, 133.8, 134.6 (q, /=3.8 Hz), 146.1 (q, J=3.8 Hz), 159.0, 159.6; MS (FAB): m/z 389 [M+H]*; HRMS
(FAB): m/z [M+H]" caled. for CyHyF3N,0, 389.1477, found 389.1476.

N-(Di-p-tolylmethyl)-5-(trifluoromethyl)pyridin-2-amine 3s

Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (162 mg) and
4,4’-dimethylbenzhydrol (254 mg). Me

White slid, 349 mg (98%); mp 149-152 °C; IR (KBr) (cm') 3362, 1617, O

1574, 1537, '"H NMR (400 MHz, CDCl;) J (ppm): 2.33 (s, 6H), 5.70 (brd, acm

J=5.5Hz, 1H), 5.80 (d, /= 5.5 Hz, 1H), 6.29 (d, /= 8.7 Hz, 1H), 7.13 SN N O

(d, J=8.2 Hz, 4H), 7.19 (d, J=8.2 Hz, 4H), 7.52 (dd, J= 8.7, 2.8 Hz, 1H), 3s Me
8.21 (q, J/=1.4 Hz, 1H); ¥*C-NMR (100 MHz, CDCl;) § 21.1, 60.1, 105.8, 115.7 (q, /=33.6 Hz), 124.5 (q,

J=270.3 Hz), 127.3, 129.5, 134.6 (q, J=3.8 Hz), 137.4, 138.7, 146.1 (q, J=4.8 Hz), 159.7; MS (FAB): m/z
357 [M+H]*; HRMS (FAB): m/z [M+H]* calcd. for CHyoF3N; 357.1579, found 357.1578.

N-{Bis(4-fluorophenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3t
Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (163 mg) and
4,4’-difluorobenzhydrol (265 mg).

F
White solid, 229 mg (63%); mp 197-200 °C; IR (KBr) (cm) 3275, 1620, O
1507; 'H NMR (400 MHz, CDCls)  (ppm): 5.44 (brd, J = 5.5 Hz, 1H), Fscﬁ
5.95(d, J= 6.0 Hz, 1H), 6.33 (d, J= 8.9 Hz, 1H), 7.04 (dd, J=8.7, 8.7 Hz, S O
H
3t F

4H), 7.26 (dd, J= 8.5, 5.5 Hz, 4H), 7.57 (dd, J=18.7 , 2.3 Hz, 1H), 8.30 (s,

1H); *C-NMR (100 MHz, DMSO-ds) & 56.8, 109.4, 113.9 (q, Jo+=31.6

Hz), 115.7 (d, Jr=22.0 Hz), 125.5 (q, Jo7=270.3 Hz), 129.8 (d, Jo=7.7 Hz), 134.1, 139.4 (d, Jo+=3.8
Hz), 145.9 (q, Jo=4.8 Hz), 160.5, 161.5 (d, Jz=277.0 Hz); MS (FAB): m/z 365 [M+H]*; HRMS (FAB):
m/z [M+H]* caled. for C oH,4FsN, 365.1077, found 365.1076.
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N-{Bis(4-chlorophenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3u

Prepared according to the general procedure by using 5-(trifluoromethyl)pyridin-2-amine (162 mg) and
4,4’-dichlorobenzhydrol (304 mg). cl

White solid, 203 mg (51%); mp 180-182 °C; IR (KBr) (cm™') 3281, 1620, O

1581, 1518; '"H-NMR (400 MHz, CDCl;): $ 5.37 (brd, J=6.0 Hz, 1H), 5.96 Fscﬁ

(d, /=6.0 Hz, 1H), 6.34 (d, J/=9.2 Hz, 1H), 7.22 (d, J=8.7 Hz, 2H), 7.32 (d, Y N O
J=8.7 Hz, 2H), 7.57 (dd, J=9.2, 2.8 Hz, 1H), 8.31 (s, 1H); *C-NMR (100 3u cl
MHz, CDCl;) & 59.1, 106.6, 116.6 (q, J=33.6 Hz), 124.3 (q, J/=270.3 Hz), 128.7, 129.1, 133.8, 134.7 (q,

J=3.8 Hz), 139.7, 146.1 (q, J=3.8 Hz), 159.0; MS (FAB): m/z 397 [M+H]*, 399 [M+H+2]", 401
[M+H+4]*, HRMS (FAB): m/z [M+H]" calcd. for C1oH,;CLF;N, 397.0486, found 397.0486.

N-{(4-Methoxyphenyl)(phenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3v

Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)pyridine (162 mg) and
4-methoxybenzhydrol (258 mg). FaCa_~ o

White solid, 263 mg (73%); mp 121-123 °C; IR (KBr) (cm!) 3255, U

1618, 1537, 'H NMR (400 MHz, CDC]l;) J (ppm): 3.79 (s, 3H), 5.56 N NJ\@\
(brd, J= 5.7 Hz, 1H), 5.85 (d, /= 6.0 Hz, 1H), 6.31 (d, J=8.7 Hz, 1H), » OMe
6.86 (d, J=8.7 Hz, 2H), 7.22 (d, J = 8.7 Hz, 2H), 7.27-7.37 (m, 6H), 7.53 (dd, J = 8.7, 2.5 Hz, 1H), 8.28
(s, IH); 3C-NMR (100 MHz, CDCl3) & 55.4, 60.1, 106.1, 114.3, 116.0 (q, /=32.6 Hz), 124.6 (q, J/=271.3
Hz), 127.2,127.4,127.7, 128.6, 128.7, 128.8, 128.9, 133.8, 146.2 (q, /=3.8 Hz), 159.2, 159.6; MS (FAB):
m/z 359 [M+H]*, HRMS (FAB): m/z [M+H]* calcd. for C,H;3F;N,0 359.1371, found 359.1371.

N-{Phenyl(p-tolyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3w

Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (163 mg) and

4-methylbenzhydrol (238 mg). FiC o
White solid, 340 mg (99%); mp 141-143 °C; IR (KBr) (cm™") 3258, 1620, Xy | N
1573, 1537, '"H NMR (400 MHz, CDCl;) J (ppm): 2.33 (s, 3H), 5.63 (brd, :
w Me

J=5.5Hz, 1H), 5.86 (d, J = 6.0 Hz, 1H), 6.31 (d, /= 9.2 Hz, 1H), 7.14

(d, J=8.2 Hz, 2H), 7.20 (d, J = 7.8 Hz, 2H), 7.27-7.37 (m, 5H), 7.53 (dd, J = 8.7 Hz, 1H), 8.25 (q, /=0.9
Hz, 1H); *C-NMR (100 MHz, CDCls) & 21.1, 60.3, 106.0, 116.0 (q, /=32.6 Hz), 124.5 (q, /=270.3 Hz),
127.3, 127.6, 128.8, 129.5, 134.6 (q, J=2.9 Hz), 137.5, 138.6, 141.7, 146.2 (q, J=3.8 Hz), 159.5; MS
(FAB): m/z 343 [M+H]", HRMS (FAB): m/z [M+H]* calcd. for CooH 5F;N, 343.1422, found 343.1422.
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N-{(4-Bromophenyl)(phenyl)methyl}-S-nitropyridin-2-amine 3x

Prepared according to the general procedure by using S-nitropyridin-2-amine (139 mg) and 4-
chlorobenzhydrol (262 mg). ON__~ Ph

Pale yellow solid, 327 mg (85%); mp 171-173 °C; IR (KBr) (cm™!) 3373, \ENE\N)\@
1598, 1576, 1535; 'TH-NMR (400 MHz, CDCl;): & 5.87 (brs, 1H), 6.03 :x .
(brs, 1H), 6.32 (d, /=9.2 Hz, 1H), 7.19 (d, J=8.2 Hz, 2H), 7.25-7.29 (m,

3H), 7.39-7.40 (m, 3H), 7.48 (d, J=8.7 Hz, 2H), 8.17 (dd, J=9.2, 2.8 Hz, 1H), ; *C-NMR (100 MHz,
CDClL) 6 60.0, 106.1, 121.9, 127.4, 128.3, 129.0, 129.1, 132.1, 133.2, 136.6, 139.9, 140.3, 146.8, 160.1;
MS (FAB): m/z 384 [M+H]", 386 [M+H+2]*; Anal. Calcd for C,sH;4BrN;0;: C, 56.27; H, 3.67; N, 10.94.
Found: C, 56.26; H, 3.81; N, 10.69.

N-{(4-Chlorophenyl)(phenyl)methyl}-5-nitropyridin-2-amine 3y

Prepared according to the general procedure by using S5-nitropyridin-2-amine (139 mg) and 4-
chlorobenzhydrol (262 mg). ON_~ o
Pale yellow solid, 282 mg (83%), mp 152—154 °C; IR (KBr) (cm!) 3373, U
1599, 1577, 1530; '"H NMR (400 MHz, CDCI;) ¢ (ppm): 8.96 (d, /=2.8 " H)\©\
Hz, 1H), 8.17 (dd, J=9.2, 2.8 Hz, 1H), 7.30-7.40 (m, 5H), 7.22-7.29 (m, ¥ .
5H), 6.32 (d, J=9.2 Hz, 1H), 6.04 (brs, 1H), 5.91 (brs, 1H); *C-NMR (100 MHz, CDCI;) 8 59.9, 105.9,
127.5,128.3, 128.7, 129.1, 133.2, 133.8, 136.3, 139.2, 140.3, 146.6, 160.2; MS (FAB): m/z 340 [M+H]";
Anal. Calced for C5H,4,CIN;0;: C, 63.63; H, 4.15; N, 12.37. Found: C, 63.75; H, 4.07; N, 12.34.

N-{Di(naphthalen-2-yl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3z
Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (163 mg) and
di-1-naphthylemethanol (341 mg).

White solid, 281 mg (66%); mp 215-217 °C; FT-IR (KBr, cm™): 3216, O

1616, 1542, 1508; "H-NMR (400 MHz, CDCly): § 5.53 (d, J=6.0 Hz, (¢ _ O

1H), 6.36 (d, J=8.7 Hz, 1H), 7.30-7.59 (m, 10H), 7.84 (d, J/=7.8 Hz, 1H), - |

7.93 (d, J=8.2 Hz, 4H), 8.32 (s, 1H); 3C-NMR (100 MHz, CDCl;) § § 3"\le OO

53.3,106.1, 116.0 (q, J=32.6 Hz), 123.3, 124.5 (q, J=270.3 Hz), 125.4,
125.5, 126.8, 128.7, 128.9, 131.2, 134.1, 134.7 (q, J=2.9 Hz), 136.3, 146.3 (q, /=4.8 Hz), 159.2; MS
(FAB): m/z 429 [M+H]*; HRMS (FAB): m/z [M+H]" calcd. for Cy;H;0F3N; 429.1579, found 429.1579.
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N-(4-Methoxybenzyl)-5-(trifluoromethyl)pyridin-2-amine 3aa V

Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (163 mg) and

4-methoxybenzylalchohol (166 mg). FiCo_~
White solid, 203 mg (72%); mp 171-173 °C; IR (KBr) (cm™') 3229, > |
N" TN
1620, 1579, 1552; '"H NMR (400 MHz, CDCl;) J (ppm): 3.80 (s, 3H), H/\©\
3aa

4.48 (d, J=5.5Hz, 2H), 5.25 (brs, 1H), 6.39 (d, /= 9.2 Hz, 1H), 6.89 (d,

J=8.7Hz, 2H), 7.27 (d, J= 8.7 Hz, 2H), 7.57 (dd, J= 8.7, 2.3 Hz, 1H), 8.32 (s, 1H).

BC-NMR (100 MHz, DMSO-ds) & 44.0, 55.6, 113.1 (q, Jo=32.6 Hz), 114.2, 125.6 (q, Jc=270.3 Hz),
129.1, 132.0, 133.9, 146.0 (q, Jc7=4.8 Hz), 158.7, 161.1; MS (FAB): m/z 283 [M+H] .

N-(3-Methylbut-2-en-1-yl)-5-(trifluoromethyl)pyridin-2-amine 3ab

Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (162 mg) and
2-methyl-3-buten-2-ol (315 pL, 3 equiv).

Pale yellow solid, 127 mg (55%); mp 73-75 °C; IR (KBr) (cm'!) 3236, 1623, | /\)\
1577, 1557; '"H-NMR (400 MHz, CDCl;): & 1.73 (s, 3H), 1.76 (d, J=0.9 Hz, NN

3H), 3.89 (t, /=6.0 Hz, 2H), 4.86 (brs, 1H), 5.30 (tsep, J/=6.9, 1.4 Hz, 1H),

6.38 (d, J=8.7 Hz, 1H), 7.57 (dd, J=8.7, 2.3 Hz, 1H), 8.33 (t, /=0.92 Hz, 1H); 3*C-NMR (100 MHz,
CDCl;) & 18.0,25.7, 40.1, 105.8, 115.3 (q, J=32.6 Hz), 120.3, 124.7 (q, /=270.3 Hz), 134.4 (q, J/=2.9 Hz),
136.7, 146.1 (q, J=4.8 Hz), 160.3; MS (FAB): m/z 231 [M+H]"; HRMS (FAB): m/z [M+H]" calcd. for
Ci1H4F;5N, 231.1109, found 231.1109.

(E)-N-(1,3-Diphenylallyl)-5-(trifluoromethyl)pyridin-2-amine 3ac

Prepared according to the general procedure by using 2-amino-5-(trifluoromethyl)-pyridine (162 mg) and

trans-1,3-diphenyl-2-propen-1-ol (252 mg). FsC 2
White solid, 301 mg (85%); mp 139-141 °C; IR (KBr) (cm') 3224, 1616, ~ |
N NH
1579, 1549; '"H-NMR (400 MHz, CDCl;): 6 5.47 (d, /=6.0 Hz, 1H), 5.54 (t,
3ac Ph)\%\Ph

J=6.4 Hz, 1H), 6.40 (dd, J=16.0, 6.0 Hz, 1H), 6.42 (d, J=10.1 Hz, 1H), 6.60

(dd, J=15.6, 0.9 Hz, 1H), 7.21-7.27 (m, 1H), 7.27-7.34 (m, 3H), 7.34-7.45 (m, 6H), 7.57 (dd, J=8.7, 2.3
Hz, 1H), 8.32 (t, J=0.9 Hz, 1H); PC-NMR (100 MHz, CDCls) § 58.0, 106.3, 116.1 (q, J=33.6 Hz), 124.5
(q, J=270.3 Hz), 126.6, 127.2, 127.9, 128.6, 129.0, 129.1, 131.5, 134.6 (q, J=2.9 Hz), 136.3, 140.8, 146.2
(q, J=3.8 Hz), 159.5; MS (FAB): m/z 355 [M+H]*; Anal. Calcd for CyH;F3Ny: C, 71.18; H, 4.84; N,
7.91. Found: C, 71.09; H, 4.82; N, 7.79.
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N-Benzhydryl-6-chloro-3-nitropyridin-2-amine 3ad

Prepared according to the general procedure by using 6-chloro-3-nitropyridin-2-amine (174 mg) and
benzhydrol (221 mg). NO,
Yellow solid, 241 mg (71%); mp 103-105 °C; IR (KBr) (cm') 3374, 3357, 1604, /EI
1568; 'H-NMR (400 MHz, CDCL): § 6.63 (d, J=8.7 Hz, 1H), 6.68 (d, /=8.2 Hz, 1H), _ " )N\H
7.26-7.39 (m, 10H), 8.36 (d, J=8.7 Hz, 1H), 9.03 (brd, J=7.8 Hz, 1H); *C-NMR 3ad Ph
(100 MHz, CDCl;) 6 58.5, 112.6, 126.8, 127.4, 127.7, 128.8, 137.7, 141.2, 151.1, 156.8; MS (FAB): m/z
340 [M+H]*, 342 [M+H+2]*; Anal. Caled for C;sH4CIN;O,: C, 63.63; H, 4.15; N, 12.37. Found: C,

63.74; H, 4.21; N, 12.32.

Ph

6-Chloro-N-(4-methoxybenzyl)-3-nitropyridin-2-amine 3ae

Prepared according to the general procedure by using 6-chloro-3-nitropyridin-2-amine (174 mg) and 4-
methoxybenzyl alcohol (207 mg, 1.5 mmol). yZ NO,

Yellow solid, 220 mg (75%); mp 99-101 °C; IR (KBr) (cm'") 3370, o \N | \

1605, 1568, 1510; 'H-NMR (400 MHz, CDCl3): & 3.81 (s, 3H), 4.74 (d, 320 H/\©\0Me
J=5.5 Hz, 2H), 6.64 (d, J=8.7 Hz, 1H), 6.90 (d, J=8.7 Hz, 2H), 7.31 (d,

J=8.7 Hz, 2H), 8.36 (d, /=8.7 Hz, 1H), 8.54 (brs, 1H); *C-NMR (100 MHz, CDCl;) § 45.0, 55.3, 112.1,

114.2, 129.4, 129.5, 137.7, 151.8, 156.8, 159.2; MS (FAB): m/z 294 [M+H]"; Anal. Calcd for
Ci3H2CIN;O5: C, 53.16; H, 4.12; N, 14.31. Found: C, 53.29; H, 4.18; N, 14.10.

(E)-6-Chloro-N-(1,3-diphenylallyl)-3-nitropyridin-2-amine 3af

Prepared according to the general procedure by using 6-chloro-3-nitropyridin-2-amine (174 mg) and
trans-1,3-diphenyl-2-propen-1-ol (315 mg, 1.5 mmol).

Yellow solid, 267 mg (73%); mp 94-96 °C; IR (KBr) (cm!) 3376, 1604, 1565, f |
1515; '"H-NMR (400 MHz, CDCLy): & 6.24 (ddd, J=7.8, 6.9, 0.9 Hz, 1H), 643 ©~ N NH

(dd, J=16.0, 6.4 Hz, 1H), 6.64 (d, J/=8.7 Hz, 1H), 6.65 (dd, J=16.0, 0.9 Hz, 1H), 3af Ph)\%\"h
7.22-7.27 (m, 1H), 7.28-7.35 (m, 3H), 7.36-7.42 (m, 4H), 7.43-7.48 (m, 2H), 8.36 (d, /=8.2 Hz, 1H), 8.81
(brd, J=7.8 Hz, 1H); 3C-NMR (100 MHz, CDCl;) & 56.6, 112.6, 126.6, 126.9, 127.2, 127.9, 128.0, 128.5,
128.6, 128.9, 131.8, 136.3, 137.7, 140.4, 151.1, 156.7; MS (FAB): m/z 366 [M+H]*, 368 [M+H+2]*; Anal.

Calcd for Cy0H;6CIN;O,: C, 65.67; H, 4.41; N, 11.49. Found: C, 65.92; H, 4.42; N, 11.49.

NO,

6-Chloro-N-(1,3-diphenylprop-2-yn-1-yl)-3-nitropyridin-2-amine 3ag
Prepared according to the general procedure by using 6-chloro-3-nitropyridin-
2-amine (174 mg) and 1,3-diphenylprop-2-yn-1-ol (312 mg, 1.5 mmol). ~ |
Pale yellow solid, 255 mg (70%); mp 125-128 °C; IR (KBr) (cm") 3409, 1604, “

3ag Ph)\

1563; 'H-NMR (400 MHz, CDCLy): § 6.67 (d, J=8.2 Hz, 1H), 6.71 (d, J=8.7 o
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Hz, 1H), 7.28-7.38 (m, 4H), 7.41 (t, J=7.8 Hz, 2H), 7.46-7.51 (m, 2H), 7.66 (dd, J=7.3 Hz, 2H), 8.38 (d,
J=8.2 Hz, 1H), 8.75 (brd, J=7.8 Hz, 1H); 3C-NMR (100 MHz, CDCls) 6 47.0, 85.2, 86.7, 113.0, 122.3,
126.9, 127.4, 128.3, 128.4, 128.7, 128.9, 131.9, 137.8, 138.5, 150.4, 156.6; MS (FAB): m/z 364 [M+H]*,
366 [M+H+2]*; Anal. Calcd for C,0H4,CIN;O,: C, 66.03; H, 3.88; N, 11.55. Found: C, 66.36; H, 4.20; N,
11.36.

N-Benzhydryl-2-chloro-6-(trifluoromethyl)pyridin-3-amine 3ah

Prepared according to the general procedure by using 2-chloro-6-(trifluoromethyl)pyridin-3-amine (197

mg) and benzhydrol (221 mg). FaC N Cl
White solid, 243 mg (67%); mp 108-110 °C; IR (KBr) (cm™') 3430, 1590, 1574, N |

NH
1507; 'TH-NMR (400 MHz, CDCls): 8 5.32 (brd, J=4.1 Hz, 1H), 5.57 (d, J=4.6 Hz, 3ah )\

Ph Ph

1H), 6.72 (d, J=8.2 Hz, 1H), 7.29-7.35 (m, 7H), 7.35-7.41 (m, 4H); *C-NMR (100
MHz, CDCLy) & 62.3, 118.1, 120.6 (q, J/=2.9 Hz), 121.4 (q, J=272.2 Hz), 127.2, 128.2, 129.2, 134.9 (q,
J=36.4 Hz), 136.8, 140.4, 141.7; MS (FAB): m/z 363 [M+H]*, 365 [M+H+2]*, Anal. Calcd for
Ci1oH14CIF3N: C, 62.91; H, 3.89; N, 7.72. Found: C, 62.66; H, 3.90; N, 7.70.

N-Benzhydryl-4-bromopyridin-2-amine 3ai

Prepared according to the general procedure by using 4-bromopyridin-2-amine (173 mg) and benzhydrol

(221 mg). Br

White solid, 207 mg (61%); mp 128-130 °C; IR (KBr) (cm™) 3287, 1583, 1552, 1508; = | Ph
'"H-NMR (400 MHz, CDCl;): & 5.26 (brd, /=6.0 Hz, 1H), 5.84 (d, /=6.0 Hz, 1H), 6.47 SN OSN ph
(d, J=1.4 Hz, 1H), 6.73 (dd, J=5.5, 1.8 Hz, 1H), 7.24-7.36 (m, 10H), 7.85 (d, J=5.5 Hz, i "

1H); BC-NMR (100 MHz, CDCI3) 6 60.5, 109.6, 116.7, 127.4, 127.6, 128.8, 133.5, 141.9, 149.0, 158.5;
MS (FAB): m/z 339 [M+H]", 341 [M+H+2]*, Anal. Calcd for C;sH,sBrN,: C, 63.73; H, 4.46; N, 8.26.
Found: C, 63.73; H, 4.45; N, 8.12.

N-Benzhydryl-4-chloropyridin-2-amine 3aj

Prepared according to the general procedure by using 4-chloropyridin-2-amine (129 mg) and benzhydrol

(221 mg). Cl

White solid, 156 mg (53%); mp 114-116 °C; IR (KBr) (cm™') 3283, 1588, 1555, 1510; =~ Ph
'H-NMR (400 MHz, CDCl;): § 5.29 (d, J=6.0 Hz, 1H), 5.82 (d, J=6.0 Hz, 1H), 6.29 N e
(d, J/=1.4 Hz, 1H), 6.58 (dd, J=5.0, 1.8 Hz, 1H), 7.24-7.40 (m, 10H), 7.93 (d, J=5.5 Hz, 3aj

1H); BC-NMR (100 MHz, CDCls) 8 60.6, 106.5, 114.0, 126.5, 127.4, 127.6, 128.5, 128.8, 141.9, 144.8,
149.2, 158.7; MS (FAB): m/z 295 [M+H]", 297 [M+H+2]*, Anal. Calcd for C,sH;sCIN,: C, 73.34; H,
5.13; N, 9.50. Found: C, 73.37; H, 5.11; N, 9.27.
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N-Benzhydryl-6-methoxy-3-nitropyridin-2-amine 3ak

Prepared according to the general procedure by using 6-methoxy-3-nitropyridin-2-amine (169 mg) and
benzhydrol (221 mg).

Yellow solid, 285 mg (85%); mp 154-156 °C; IR (KBr) (cm!) 3376, 1607, 1588; ~ |

J

O
'H-NMR (400 MHz, CDCly): & 3.75 (s, 3H), 6.06 (d, J=9.2 Hz, 1H), 648 (d, /=69 °© " )N\H
3ak Ph

Hz, 1H), 7.26-7.40 (m, 10H), 8.32 (d, J=8.7 Hz, 1H), 9.30 (brd, J=6.4 Hz, 1H);
BC-NMR (100 MHz, CDCl3) & 54.4, 59.6, 101.2, 122.3, 127.3, 127.5, 128.8, 137.9, 141.6, 152.1, 166.7;
MS (FAB): m/z 336 [M+H]"; Anal. Calcd for C,¢H;7N305: C, 68.05; H, 5.11; N, 12.53. Found: C, 68.12;
H, 4.94; N, 12.36.

NO,

Ph

N-Benzhydrylisoquinolin-3-amine 4a

Prepared according to the general procedure by using isoquinolin-3-amine (144 mg) and benzhydrol (221
mg).

White solid, 155 mg (50%); mp 172-174 °C; IR (KBr) (cm™!) 3239, 1629, 1594,

1581, 1523; 'H-NMR (400 MHz, CDCl;): & 5.32 (brd, J=5.0 Hz, 1H), 5.72 (d, |
J=5.0 Hz, 1H), 6.34 (s, 1H), 7.19 (ddd, J=7.8, 4.6, 3.2 Hz, 1H), 7.27 (t, J=6.9, 1.4 NP
Hz, 2H), 7.34 (t, J=7.8 Hz, 4H), 7.38-7.44 (m, 6H), 7.74 (d, J/=7.3 Hz, 1H), 8.83 (s,

1H); BC-NMR (100 MHz, CDCl3) 8 62.0, 76.2, 97.0, 122.7, 123.7, 125.0, 126.5, 127.4, 127.5, 127.6.
127.8, 128.5, 128.8, 130.3, 138.8, 142.3, 143.8, 151.8, 154.5; MS (FAB): m/z 311 [M+H]*; Anal. Calcd
for CH;sNy: C, 85.13; H, 5.85; N, 9.03. Found: C, 84.88; H, 5.84; N, 8.74.

References

1) K. Walsh, H. F. Sneddon, C. J. Moody, ChemSusChem, 2013, 6, 1455-1460.
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Scheme S2. Effects of catalysts and solvents.

FsC Ph HAUCI4-3H,0 (5 mol%) F3C
=
= | . )\ TPPMS (10 mol%) | Ph
X H Ph N
N~ ONH, HO H,0, 120°C, 16 h N” N7 “ph
1a 2a in sealed tube, air 3 H
(1.2 equiv) a

A mixture of 5-(trifluoromethyl)pyridin-2-amine (1a) (163 mg, 1 mmol), HAuCly-3H,O (20 mg, 0.05
mmol), TPPMS (36 mg, 0.1 mmol) and benzhydrole 2a (221 mg, 1.2 mmol) in H,O (1 mL) was heated at
120 °C for 16 h in a sealed tube under air. After the reaction mixture was cooled, 1,3,5-
trimethoxybenzene (168 mg, 1 mmol, internal standard) was added to the reaction mixture, which was
extracted with EtOAc. The organic layer was concentrated in vacuo. The residue was analyzed by 'H-

NMR spectroscopy.
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Scheme S3. Hammett study.

F3C N
5-(Trifluoromethyl)pyridin-2-amine (1a) |
cat. HAuCl, 4H,0/TPPMS _
N

N
H,0, 120°C H
in sealed tube, air 3X

OH
F3C
OH : | X ph
O O ¢ L
Ph Ph N N Ph
£ X H
2X 2a a 3a
(1 mmol) (1 mmol)

A mixture of 5-(trifluoromethyl)pyridine-2-amine 1a (162 mg, 1 mmol), HAuCl,;-4H,0 (21 mg, 0.05
mmol), sodium diphenylphosphinobenzene-3-sulfonate (36 mg, 0.1 mmol), benzhydryl alcohols 2X (1
mmol), and benzhydrol 2a (184 mg, | mmol) in H,O (1 mL) was heated at 120 °C in a sealed tube under
air. After the reaction mixture was cooled, 1,3,5-trimethoxybenzene (168 mg, 1 mmol, internal standard)
was added to the reaction mixture, which was extracted with CH,Cl,. The organic layer was concentrated

in vacuo. The residue was analyzed by 'H-NMR spectroscopy.

y = -4.6337x + 0.1007 Oy log(kx/ks)
. Me 1 R?=0.9566
o ® OMe -0.268 1.1486
OMe ™
o Me 017 | 1.20358
®, "o H 0 0
o) 03 -0.1 0.1 0.3
g o5 | P F 0.06 -0.1549
de cl 0227 | -0.9586
-1.5
Figure S1. Hammett plot for the reaction of 4-substituted benzhydroles 2.
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Scheme S4. Rate law measurements.

ON_~

1b

NS

NH,

O,N
. )Pi cat. HAUCI,-4H,0/TPPMS =
N\
HO” “Ph H,0, 90°C
2a in sealed tube, air

3b

Ph
N

H

Ph

A mixture of S-nitropyridin-2-amine 1b (3-5 mmol), HAuCl;-4H,O (0.1-0.28 mmol), sodium

diphenylphosphinobenzene-3-sulfonate (0.2-0.56 mmol), benzhydrol 2a (3-6 mmol), and p-nitroanisole

(153 mg, 1 mmol, internal standard) in H,O (4 mL) was heated at 90 °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.

Table S1. Molarities and volumes for kinetic experiments.

5-Nitropyridin-2-amine 1b  Benzhydrol 2a HAuCl,-4H,0 TPPMS H,O
417 mg (3 mmol) 884 mg (4.8 mmol) 82 mg (0.2 mmol) 144 mg (0.4 mmol) 4l
0.75M 1.2M 0.05M 0.1 M
556 mg (4 mmol) 884 mg (4.8 mmol) 82 mg (0.2 mmol) 144 mg (0.4 mmol) 4l
1M 1.2M 0.05M 0.1 M
696 mg (5 mmol) 884 mg (4.8 mmol) 82 mg (0.2 mmol) 144 mg (0.4 mmol) 4l
1.25M 1.2M 0.05M 0.1 M
556 mg (4 mmol) 553 mg (3 mmol) 82 mg (0.2 mmol) 144 mg (0.4 mmol) 4l
1M 0.75M 0.05M 0.1 M
556 mg (4 mmol) 737 mg (4 mmol) 82 mg (0.2 mmol) 144 mg (0.4 mmol) 4mL
1M 1M 0.05M 0.1 M
556 mg (4 mmol) 1105 mg (6 mmol) 82 mg (0.2 mmol) 144 mg (0.4 mmol) 4l
1M 15M 0.05M 0.1 M
556 mg (4 mmol) 884 mg (4.8 mmol) 4l
1M 1.2 M
556 mg (4 mmol) 884 mg (4.8 mmol) amL
1M 1.2M
556 mg (4 mmol) 884 mg (4.8 mmol) 4l
1M 1.2M
200 y =-0.1806x+ 0.8756
y = 2.6606x- 2,848 R?=0.1722
s y=2.4622x-1.177 1.25 mmol i‘i
£ o ™ LT | S
=100 / o, A
_"S, < 0.75 mmol :g'
y=2.1358x-0.484 -
,"“‘/
0 - : - 0 :
0 20 40 60 80 -0.5 0 0.5
time (min) In[amine 1b]

Figure S2. Initial rates obtained when 5-nitropyridin-2-amine 1b was varied.
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200
B y =2.809x - 4.72 1.2 mmol
y=2.232x-2.408/
2 100 Lo mmel 0.75 mmol
©
2 y = 1.5344x- 4.9824
y=1.2316x- 0.84
0 L 1 1 1
0 20 40 60 80 100
time (min)

In(d[3a]/dt)

15
y =1.2399x + 0.525
R? = 0.9666
1 .
e
05
@
-
o .
-0.5 0 0.5

Figure S3. Initial rates obtained when benzhydrol 2a was varied.

@]
]
o
o

y =2.6441x-5.413
y=2.1358x-0.484

7 mol%
100 |

(3a] (mM)

4 mol%

y =1.5585x - 4.964

y=1.0263x - 2.9568
1 1 1

» 2.5 mol%

40
time (min)

0 20

60 80 100 120

@]

In(d[3a]/dt)

15

0.5

In[alcohol 2a] (M)

y=0.946x +3.5212
R?=0.9856

-3.5 -3 -2.5

In[catalyst]

Figure S4. Initial rates obtained when HAuCl,-4H,0 and TPPMS were varied.
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Scheme S5. Comparison of reaction rates in H,O versus in D,0O.

O,N ON
’ = | . Ph cat. HAuCl,-4H,0/TPPMS = | Ph
N ] N
NH, HO™ “Ph H,0, 90°C N SN
1b 2a in sealed tube, air 3b H

A mixture of 5-(trifluoromethyl)pyridin-2-amine 1a (648 mg, 4 mmol) or 5-nitropyridin-2-amine 1b
(556 mg, 4 mmol), HAuCl,-4H,0 (78.4 mg, 0.2 mmol), sodium diphenylphosphinobenzene-3-sulfonate
(144 mg, 0.4 mmol), benzhydrol 2a (884 mg, 4.8 mmol), and p-nitroanisole (153 mg, 1 mmol, internal
standard) in H,O or D,0O (4 mL) was heated at 120 °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 CDCI;, which

was analyzed by 'H-NMR spectroscopy.

Table S2. Reaction of 5-(trifluoromethyl)pyridin-2-amine 1a.

In H,O In D,O
Time (h) In [2a]/[2a] Time (h) In [2a]/[2a], A °
in H,0
O O 0 0 y =-0.0304x- 0.0035
o -01 R?=0.9966
1 -0.03605905 1 -0.066763216 T
2 -0.064538521 2 -0.110000895 % i
3 -0.093852909 3 -0.164972918 £ 02 inD0 Ny
4 -0.12878079 4 -0.217948734 \ |
-0.3
5 -0.160070948 5 -0.27388875 0 2 4 6
6 -0.179824677 Time (h)
KSIE (kn,0/kD,0) = 0.0304/0.0537 =0.6
Table S3. Reaction of 5-nitropyridin-2-amine 1b.
in H20 in D20
Time (h) In[2a]/[2a], Time (h) In [2a]/[2a], g °F
0 0 0 0 05 in H,0
' y=-0.3231x-0.014
1 -0.356674944 1 -0.538996501 = . R? = 0.9975
T .
2 -0.693147181 2 -1.026291627 5 .
3 -0.937344141 3 -1.386294361 = nhe 3\
2 1 Ny
4 -1.290984181 4 -1.696449289
-2.5
5 -1.651997527 5 -2.079441542 0 2 4 6

Time (h)

KSIE (kn,0/kD,0) = 0.3231/0.4066 =0.8
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Scheme S6. Homocoupling of alcohol 2a

HAuCI4-4H,0 (5 mol%)

OH TPPMS (10 mol%) Ph Ph
Ph Ph H,0, 120°C, 16 h Ph (6] Ph
2a in sealed tube, air 5

A mixture of benzhydrol 2a (884 mg, 4.8 mmol), HAuCl,-4H,O (80 mg, 0.2 mmol), and TPPMS
(144 mg, 0.4 mmol), in water (4 mL) was heated at 120 °C for 16 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 diphenylmethyl ether 5 (510 mg, 1.46 mmol)

as a white solid.

Diphenylmethyl ether §

mp 105-107 °C; IR (KBr) (cm') 1493; 'H-NMR (400 MHz, CDCl,): & 5.39 (s, 2H), 7.25 (it, J/=6.0, 1.4
Hz, 4H), 7.31 (dd, J=7.3, 7.3 Hz, 8H), 7.31 (dd, J=7.3, 7.3 Hz, 8H), 7.36 (dd, J/=8.7, 1.4 Hz, 8H); 3C-
NMR (100 MHz, CDCl3) 6 79.9, 127.2, 127.4, 128.4, 142.2; MS (FAB): m/z 373 [M+Na]".
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Scheme S7. A. Late-stage direct modification.

CO,Et

Amlexanox ethyl ester 4b: 65% ph Ph

A mixture of ethyl 2-amino-7-isopropyl-5-oxo-5H-chromeno[2,3-b]pyridine-3-carboxylate (298 mg,
1 mmol), HAuCly-4H,0 (98.9 mg, 0.24 mmol), TPPMS (175 mg, 0.48 mmol), and trans-1,3-diphenyl-2-
propen-1-ol (315 mg, 1.5 mmol) in water (5 mL) was heated at 110 °C for 16 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 4b 337 mg (65%) as a white
solid.

Ethyl (E)-2-(1,3-diphenylallylamino)-7-isopropyl-5-oxo-5H-chromeno[2,3-b]pyridine-3-carboxylate
4b

mp 153-155 °C; IR (KBr) (cm) 3290, 1691, 1660, 1611; '"H-NMR (400 MHz, DMSO-dg): & 1.26 (d,
J=6.9 Hz, 6H), 1.38 (t, /=7.3 Hz, 3H), 3.06 (sep, J/=6.9 Hz, 1H), 4.39 (q, J/=6.9 Hz, 2H), 6.17 (d, J=7.3
Hz, 1H), 6.69 (d, J=2.3 Hz, 2H), 7.24 (t, J/=6.9 Hz, 1H), 7.32 (t, J=7.8 Hz, 3H), 7.37-7.52 (m, 6H), 7.58
(d, J/=8.7 Hz, 1H), 7.73 (d, J=8.7 Hz, 1H), 7.93 (s, 1H), 8.87 (s, 1H), 9.27 (d, /7.8 Hz, 1H); *C-NMR
(100 MHz, DMSO-dg) 6 14.6, 24.3, 33.3, 57.0, 62.1, 106.4, 106.8, 118.7, 121.4, 123.0, 127.1, 127.4,
128.1, 128.4, 129.2, 129.4, 130.0, 131.0, 134.4, 136.7, 141.4, 141.5, 145.8, 153.6, 158.7, 162.8, 166.4,
175.4; MS (FAB): m/z 519 [M+H]"; Anal. Calcd for C3;3H;oN,O4: C, 76.43; H, 5.83; N, 5.40. Found: C,
76.50; H, 5.85; N, 5.35.

Scheme S8. Scale-up experiment.

_ HAUCI,-4H,0 (3 mol%) O2N
| Ph TPPMS (6 mol%)
X * )\
N

NHz  HO
1b (1.1 g) 2a (1.1 equiv)

O,N

11o°c 16h air 3b (2'39‘96%)

A mixture of 5-nitropyridin-2-amine 1b (1.11 g, 8 mmol), HAuCl4-4H,0 (98.9 mg, 0.24 mmol),
TPPMS (175 mg, 0.48 mmol), and benzhydrol 2a (1.62 g, 8.8 mmol) in water (5 mL) was heated at 110
°C for 16 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 recrystallized from n-hexane and EtOAc to give desired product 3b (2.34 g, 96%)

as a white solid.
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Tri Freq 399.78219838 [Mz]

Tri Offset 5 [ppm
) Clipped = FALSE

Scans 8

Total_Scans =8
=] Relaxation Delay = 5[s]

e Recvr_Gain 0

Temp_Get 20.41dc]
< X_90_Width 11.87(us]
] X_Acq_Time 2.18365952(s]

X Angle

X atn = 1[dB]
=] X_Pulse 5.935[us]
= IEr_Mode ot

TriMode ofe
s Dante_Presat FALSE

o ~ - Initial Wait 1(s]
& =S < Repetition Time 7.18365952(s]
8
g2 NO;
g
3 =
= 1) J Ph
2 o
c]
T T T T T T T T T T N )\
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N N Ph
QT xoeNg CnIOOoNPLS®BO g 3d
SE $2888 $22R0TAELES g
Xoe TITTA AAAAdEE9883 3
P B s R R V=RVERvRe= R 3
X : parts per Million : Proton

Filename = M-HH9-76-1_Carbon-1-2.jdf

Author delta
<
2

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

Spectrometer = DELTAZ_NMR
o)

- Field Strength 9.389766[T] (400 [MHz])

X_Acq_Duration 1.04333312(s]

X_Doma: =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]
<A Clipped FALSE

Scans 1024

Total_Scans 1024

Relaxation Delay = 2[s]

Recvr_Gain 60

Temp_Get 20.71dc]

X_90_Width 8.4[us]

XAcq_Time 1.04333312(s]

X_Angle 30[deg]

Xt 3.6[aB]

X_pulse 2.8[us]

Ifr_Atn Dec 20.725[dB]
= Irr_Atn Noe 20.725[dB]

- Irr Noise

Trr_Pwidth 0.115ns]

Decoupling TRUE

Initial Wait 1(s]

Noe TRUE

Noe_Time 2[s]

Repetition Time = 3.04333312(s]

g
£ ‘ N02
2
i ‘ = Ph
c]
T T T T T T T T T T T T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 NS
R A ase - H
23 L s8Ry © 228 =
25 % I28%5% § 232 g 3d
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X : parts per Million : Carbon13
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2-(Benzhydrylamino)nicotinonitrile 3e

7.0

6.0

5.0

4.0

3.0

=

10.70

1.02

IJEDLD

Filename M-HH9-76-2_Proton-1-2.3df
Author delta

Experiment proton. jxp

Sample_td M-HH9-76-2

12

Actual_Start_Time = 2 3
21-FEB-2022 17:22:17

Revision_Time =

single _pulse
1p CoupLEx
13107

Proton
Proton

tppm]

x

INM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])

X_Acq_Duration 2.18365952(s]

X_Dom 1

X Freq = 39978219838 [Miz]

X offset 5 [ppm

X_Points 16384

Cpresca =1

X Resolution 0.45794685 [Hz]

X_Sweep 7.5030012 [kHz]

X sweep_Clipped 6.00240096 [kiiz]

Irr_Domain oton

Trr F: 399.78219838 [MHz]
1

X 5 [ppm;
Tri Domain oton
TriFreq 399.78219838 [MHz]
Tri Offset 5[ppm
Clipped = FaLSE
Scans 8
Total_Scans -8
Relaxation Delay = 5[s]
Recvr_Gain a2
Temp_Get 21.41dc)
X_90_Width 11.87[us]
X Acq_Time 2.18365952(s]
X AngTe
X_Atn 1(dB]
X Pulse 5.935[us]
Ifx_Mode ofs
Tri Mode ofs

Repetition Time = 7.18365952(s]

X : parts per Million : Carbon13

152,868 —

A

141779

141.283

128.717

\

112594

91.694 ——

A

<
=

77.335
76.706

a
bt

P
: N
<
£ L n Ph
2
c]
T T T T T T T T
9.0 8.0 7.0 6.0 5.0 3.0 2.0 1.0 0 N
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9838 B¥Hz5 ggggy  g¢ 2 g 3e
Hoboss MErm S8 C6e i 2 3
X : parts per Million : Proton
- Filename = M-HHO-76-2-C_Carbon-1-2.3
< Author delta
Experiment carbon. 3xp
Sample_td M-HH9-76-2-C
CHLOROFORM-D
27-DEC-2021 13:28:31
21-FEB-2022 17:24:42
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Siz 26214
X_Domain carbor
Dim_Title Carbon13
Dim Units pm]
Dimensions
< Site JNM-ECS400
d Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.04333312(s]
X_Doma: = 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]
o Irr offset 5 [ppn]
Clipped FALSE
Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 21.21dc]
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30(deg)
Xt 3.6[aB]
X_pulse 2.8[us]
o Ifr_Atn Dec 20.725(aB]
= Irr_Atn Noe 20.725[aB]
Irr Noise
Trr_Pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s)
Noe TRUE
Noe_Time 2[s]
Repstition Time = 3.04333312[s]
g
g CN
2
£° . = Ph
c]
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4-(trifluoromethyl)pyridin-2-amine 3f

X : parts per Million : Carbon13

=
=E|
a
E 2
- 2 JEOL
o E
&
- Filename M-EH9-65-8_Proton-1-3.3df
ME! Author delta
S Experiment proton. 3xp
E Sample_td M-BHO-65-8
= CHLOROFORM-D
S Actual_Start_Time = 16-DEC-2021 08:55:57
! Revision Time = 24-FEB-2022 15:27:30
E single_pulse
= 1D COMPLEX
I<E| 13107
Q Proton
E Proton
[ppn]
o Lpem
B site N4-ECS400
Spectrometer = DELTAZ_NMR
> Field Strength 9.389766[T] (400 [MHz])
%3 X_Acq_puration 2.18365952[s]
- X Dom: 1
E X Freq = 399.78219838 [MHz]
X offset 5 [ppn]
=13 X Points 16364
2 Cpresca =1
X Resolution 0.45794685 [Hz]
E X sweep 7.5030012 [kHz]
) X Sweep_Clipped = 6.00240096 [kHz]
<1 Irr_Domain oton
- Trr_Freq 399.78219838 [MHz]
E Irr offset 5 [ppn]
Tri_Domain oton
INE TriFreq 399.78219838 [Mz]
S Tri Offset 5 [ppm]
E Clipped = FALSE
Scans 8
S Total_Scans -8
23
- Relaxation Delay = 5[s]
E Recvr_Gain 6
Temp_Get 21.2[dc)
=3 X80 Width 11.87[us]
o X_Acq_Time 2.18365952(s]
E X Angle
X atn 1(a8]
S X_pulse 5.935[us]
=E IEr_Mode ot
TriMode ofe
E Dante_Presat FALSE
- Initial Wait 1(s]
| (s s = N Repetition Time 7.18365952(s]
S 3= &
o] CF3
g J
]
z] I lL
g
ER J = Ph
c]
T T T T T T T T T
8.0 0 6.0 5.0 4.0 3.0 20 1.0 0 N
A AL A ) N Ph
Y O S czs H
=S feadfs n g =8 2@ +E8§ 3f
== dodndd 5 3 oS o =393
Xk merRcs 8 S o o =333
X : parts per Million : Proton
<
. JEOL
Filename = M-HHO-65-8-C_Carbon-1-2.3
Author delta
<
~
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
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
<] X_Acq Duration 1.04333312[s]
d 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
Tre Freq 399.78210838 [MHz]
Irr offset 5 [ppn]
Clipped FALSE
< Scans 1354
o Total_Scans 1354
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 21.8[dc)
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30(deg)
Xt 3.6[a8]
X_pulse 2.8[us]
Ifr_Atn Dec 20.725(aB]
- Irr_Atn Noe 20.725[aB]
24 Irr Noise
Trr_Pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
Repstition Time = 3.04333312[s]
3
g CF3
g
<
2 J L |
5o 1 I
e (2 Ph
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6-methy

-3-nitropyridin-2-amine 3g

166.493

X : parts per Million : Carbon13

) 2

IS
23833%32%
S=agaTadg
Cdusenoe e
TYABEERES
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3 JEOL
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- <

21

Filename M-HH9-82-1_Proton-1-2.3df

Author delta

Experiment proton. 3xp

Sample_td M-HH9-82-1
- | 2 Crtororom-

%7 Actual_Start_Time = 12-JAN-2022 14:4

Revision Time = 19-FEB-2022 14:5

single_pulse
1D COMPLEX
13107

<] Proton

= Proton
Ippm]
x

site NM-ECS400

Spectrometer = DELTAZ_NMR
=] Field Strength 9.389766[T] (400 [MHz])
N X_Acq_Duration 2.18365952[s]

X Dom: 1

X Freq = 39978219838 [Miz]

X offset 5 [ppm

X Points 16384

Cpresca =1
24 X Resolution 0.45794685 [Hz]

X sweep 7.5030012 [kHz]

X Sweep_Clipped = 6.00240096 [kHz]

Irr_Domain oton

Trr_Freq 399.78219838 [MHz]

Irr offset 5 [ppn]

- Tri_Domain oton
37 Tri Freq 399.78219838 [Mz]

Tri Offset 5 [ppm

Clipped = FALSE

Scans 8

Total_Scans =8
- Relaxation Delay = 5[s]

“ Recvr_Gain a2

Temp_Get 20.9[dc]

X_90_Width 11.87[us]

X_Acq_Time 2.18365952(s]

X Angle

X atn 1(a8]
=] X_pulse 5.935[us]

a IEr_Mode ot
TriMode ofe
Dante_Presat FALSE
- - = o Initial Wait 1(s]
5 ES gls Repetition Time 7.18365952(s]
<]
g
E] NO,
H L =
£ o] ! Ph
c]
T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N
AA AN AA [| Me™ °NT "N" "Ph
3w 83y Gemswm nzen s H
38 8% $SRER 2382 g 3
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% ot o o6 FEREE Eéds =
X : parts per Million : Proton
] JEOL 5
<~

Filename = M-HHO-82-1C_Carbon-1-2.3d

Author delta

Comment single pulse decoupled ga

Data_Format 1D COMPLEX

Dim_Siz 26214

X_Domain carbor
< | Dim Title Carbonl3
« Dim Units pm]

Dimensions

site NM-ECS400

Spectrometer = DELTAZ_NMR

Field Strength 9.389766[T] (400 [MHz])

X_Acq_Duration 1.04333312(s]

X_Doma: = 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

Scans 1024

Total_Scans 1024

Relaxation Delay = 2[s]

Recvr_Gain 60

Temp_Get 21.5[dc)

X_90_Width 8.4[us]

XAcq_Time 1.04333312(s]

X_Angle 30(deg)

Xt 3.6[aB]
> X_pulse 2.8[us]
=1 Ifr_Atn Dec 20.725(aB]

Irr_Atn Noe 20.725[aB]

Irr Noise

Trr_Pwidth 0.115[ns]

Decoupling TRUE

Initial Wait 1(s)

Noe TRUE

Noe_Time 2[s]

Repstition Time = 3.04333312[s]

3
]
E | NO;
El .
2°
c]
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4-methyl-S-nitropyridin-2-amine 3h

>

IJEDLD

X : parts per Million : Carbon13

s g
B b
Filenane M-RH9-65-10_proton-2-4.3d
Author delta
- Experinent proton. fxp
2 Sample 1a VoRHS-65-10
< Catororom-n
Actual_Start_Time = 17-DEC-2021 09:07:09
Revision Tims | = 24-FEB-2022 15.41.44
single_pulse
10 CoMPLEX
2 13107
Proton
Proton
[ppm]
B X
k e-Ecsao0
- Spectrometer - DELTAZNMR
© Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
X-Dom 1n
XFreq < 39978219838 [tz
X_Offset 5 [ppm
2 ¥ rrasce e
e N X Resolution 0.45794685 [Hz]
8 X_Sweep 7.5030012 [kHz]
o KSweep_Clipped = 600240096 (k2]
Trr. Domain oton
Trrrreq 399. 76219838 [Miz]
- Irr_Offset 5[ppm]
] 25 Donain oton
- Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm:
Clipped < eares
Scans s
Total_scans Ze
< Relaxation_Delay = 5[s]
“ P Recvr Gain i
2 Tenp, et 21.81dc)
X_90_Width 11.87[us]
X_Acq_Time 2.18365952(s]
XAngle
X_Atn 1[dB]
< X_Pulse 5.935[us]
l - Irr_Mode Off
=1 Mo Off
- te FALSE
1[s]
7.18365952[s]
<
. Me
3
g
E LV\\ OoN
R = Ph
T T T T T T T T T
9.0 8.0 6.0 5.0 4.0 3.0 2.0 1.0 0 ~
o 2 s coa > s
3 §53 g Zg8 2 g 3h H
> iy ]G3 3 3
X : parts per Million : Protos
= JEOL ;
! Filename = M-HH9-65-10-C_Carbon-1-3.
Author delta
o
24-¥EB-2022 15:59:20
_ Comnent single pulse decoupled ga
- Data_Format 1D COMPLEX
Dim Siz 26214
X_Domain carbor
Din Title Carbon13
S Dim Units pm]
- Dimensions
Site a-Ecsao0
Spectrometer - DELTAZNMR
2 Field Strength = 9.389766[T] (400 [uiz])
X_Acq_Duration 1.04333312(s]
X poma. e
Xrreq 100.52530333 (Miz]
* X offset 100 (ppm]
< X_Points 32768
Crrasca i
X_Resolution 0.95846665 [Hz]
= X Swaep 3140703516 [kiz]
= X sweep_Clippad 25.12562814 [kHz]
Trr. Domain oton
Trrrreq 399. 76219838 [Miz]
© Irr_Offset 5 [ppm]
2 Clipped FALSE
Scans 1759
Total_scans 1759
" Relaxation Delay = 2(s]
S Recvr. Gain 60
Tenp, Ge 21.71dc)
X_90_Width 8.4[us]
- X_Acq_Time 1.04333312(s]
S X_AngTe 30([deg]
X Atn 3.6[dB]
X_Pulse 2.8[us]
Izr_Atn Dec 20.725[dB]
« Irr_Atn_Noe 20.725[dB]
< Irr_Noise
Irr_Pwidth 0.115[ms]
Dacsupling ThUE
a Tnitial Wait 101
=3 Noe TRUE
Noe_Time 2[s]
Repstition Time - 3.04333312[s]
.=
8 Me
2
g
E " \ | | |
N O,N
2 2 =
B A A A e A R R A R A R B A B A R R LA RS A R RN AN AR S R SR AR Ph
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-S-nitropyridin-2-amine 3i

2 JEOL ;
< :
24 Filenane M-HH9-65-7_Proton-1-3.3df
E Author delta
Experiment proton. Jp
Sample 1d MRH9-65-7
< cazorororM-D
Actual_Start_Time = 16-DEC-2021 08:4
2 Revision Tims | = 24-FEB-2022 16:0
single_pulse
1D COMPLEX
13107
Proton
24 Proton
[ppm]
x
e-EC5400
Spectrometer = DELTAZ NMNR
2] Fleld strangth = 9.389766[T) (400 [MEz])
X_Acq_Duration 2.18365952(s]
Xoom 1
XFreq = 399.78219838 iz
X_Offset 5 [ppm
- X Points 16384
24 Cpresca o1
X_Resolution 0.45794685 [Hz]
X Sweep 705030012 [kaiz]
X Sweep_Clipped = 6.00240096 [kiz]
T7r pomain oton
= TrrFreq 39978219838 (2]
| Irr_Offset 5[ppm]
Tri pomain oton
TriFreq 39978219838 (2]
Tri_Offset 5 [ppm
Clipped < Fazes
B Sca s
<7 Total_scans Zs
o Relaxation_Delay 5(s]
< Recvr_Gain 46
- Temp_Get 21.3[dc]
<=1 X_90_Width 11.87[us]
e X_Acq_Time 2.18365952[s]
XAngle
X_Atn 1[dB]
X_Pulse 5.935[us]
o T7 Mode otz
<1 = Mo off
5 FALsE
1[s]
a =) 7.18365952[s]
hd <
<3
8
g O,N
E = Ph
RS J J
2
T T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 NS
N A AUl | Meo N N°Ph
L% Taicsszs  boes 5 < . H
€3 CER538%% E2t3g g g 3i
T eoolIgad jEpeiv & 2

X : parts per Million : Proton

IJEDLD

Filename = M-BH9-65-7-C_Carbon-1-2.3
Author delta

Comment single pulse decoupled ga
Data_Format 1p compLEX
E Dim_Siz 26214
X_Domain carbor
E Dim_Title Carbon13
Dim Units pm]
E Dimensions
site NM-ECS400
E Spectrometer = DELTAZ_NMR

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

Field Strength
X_Acq Duration

3 X_Dom: =13
X_Freq 10052530333 [MHz]
3 X Offset 100 [ppm]
X_Points 32768
E| Presca: 4

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

i
x
¢
H

X Swaep_Clipped
Trr. Domain

oton
399.78219838 [MHz]
m]

0 0.10203040506070809101.1121314151.61.71.81.92.02.1222324252.62.728293.03.1
I

E| Irr_Offset 5 [ppm]
3 Total_Scans 512
E| Relaxation Delay 2(s)
X_90_Width 8.4[us]
E| X_Acq_Time 1.04333312(s]
X_Angle 30([deg]
E| X_Atn 3.6[dB]
X_Pulse 2.8[us]
El ITr_Atn Dec 20.725[dB]
Irr_Atn_Noe 20.725[dB]
Irr_Pwidth 0.115[ms]
Initial Wait 1(s]
f e}
Noe_Time 2[s]
2
E OsN
2 ‘ )\ | "
E = Ph
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 S
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X : parts per Million : Carbon13
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3-nitropyridin-2-amine 3j

X : parts per Million : Carbon13

<
=1 JEOL
2 =
) =
23
- Filename M-EH9-82-2_Proton-1-2.3df
=~ Author delta
- Experiment proton. jxp
Sample_td M-HHO-82-2
=] = CHLOROFORM-D
g Actual_Start_Time = 11-JAN-2022 16
Revision Tims = 24-FEB-2022 16:23:19
S
= single_pulse
- 1D COMPLEX
13107
<1 Proton
3 Proton
Ippm]
S x
7 site Me-ECS400
Spectrometer = DELTAZ_NMR
)
<3 Field Strength 9.389766[T] (400 [MHz])
= X_Acq Duration 2.18365952[s]
X Dom: 1
=] X Freq = 399.78219838 [MHz]
= X_Offset 5[ppm;
X Points 16384
o CPrescas -1
=h X_Resolution 0.45794685 [Hz]
= X sweep 7.5030012 [kHz]
- X Sweep_Clipped = 6.00240096 [kiiz]
> TEr_Domain oton
> Irs Freq 399.78219838 [MHz]
Irr Offset 5(ppm]
Tri Domain oton
S ¥,
=7 TriFreq 399.78219838 [MHz]
Tri Offset 5(ppm
Clipped = FaLSE
2] Scans 8
~ Total_Scans =8
° Relaxation Delay = 5[s]
<7 e Recvr_Gain m
- Temp_Get 20.7[dc]
X_90_Width 11.87[us]
=1 X“Acq_Time 2.18365952(s]
g X_Angle
X_Atn 1(dB]
<] X Pulse 5.935[us]
< Ifx_Mode ofs
Tri Mode ofs
- Dante_Presat FALSE
> Initial Wait 1(s]
« Repetition Time 7.18365952[s]
<]
&
Me
©
SRS
8=
g =
g NO,
£ =
3o - e i Ph
]
T T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 N
AN AN NS . : . H
A28 B228% S5g52 3 g 3]
T285 Gmddd 823 7 3 1]
XX Ew CEEER 8OO o 3
X : parts per Million : Proton
<1
N
ok JEOL
o
IRE!
o
- Filename = M-HHO-82-2C-1_Carbon-1-2.
i Author delta
o
carbon. jxp
<13 M1
& CHLOROFORM-D
17-JAN-2022 01:28:33
@] = 24-FEB-2022 16:33:25
o Comment. single pulse decoupled ga
*3 Data_Format 1D COMPLEX
Dim_Siz 26214
~ X_Domain Carbor
=3 Dim_Title Carbon13
Dim Units ]
2] Dimensions
- site Me-ECS400
- Spectrometer = DELTAZ_NMR
- Field Strength 9.389766[T] (400 [MHz])
- X_Acq Duration 1.04333312(s]
=3 X_Doma: = 13¢
X Freq 100.52530333 [MHz]
] X offset 100 [ppm]
- X Points 32768
Prescas N
| X_Resolution 0.95846665 [Hz]
- X_Sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814 [kiiz]
9 TEr_Domain oton
Tre Freq 399.78210838 [MHz]
= Irr Offset 5(ppm]
=3 Clipped FALSE
Scans 2048
o Total_Scans 2048
=
Relaxation Delay = 2[s]
= Recvr Gain 0
Temp_Get 20.9[dc]
X_90 Width 8.4[us]
~ 907
S3 X Acq_Time 1.04333312(s]
X angTe 30(deg)
E Xoatn 3.61a8]
S X_pulse 2.8[us]
Ifr_Atn Dec 20.725(aB]
3 Tre_Atn Noe 20.725[aB]
< Irr Noise
- Irs pwidth 0.115[ns]
4 Decoupling TRUE
Initial Wait 1(s]
P Noe TRUE
=1 Noe_Time 2[s]
Repstition Time = 3.04333312[s]
a3
S
S - Me
LS
: | NO,
3
]
o T T T = Ph
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N-Benzhydryl-3-bromopyridin-2-amine 3k

E 5 JEOL ;
== (q
= S
Filename sna74-6_proton-1-4.3df
- Author delta
9 Experiment proton. jxp
Sample_1d Sna74-6
Solvent ~ CHIOROFORM-D
Actual_Start_Time = 19-JUN-2019 12:51:32
Revision Time = 24-FEB-2022 17:19:02
=1 Comment. single_pulse
o Data_Format 1D C X
Din_Size 26214
X_Donain Proton
Dim Title Proton
Dim Units [ppm]
o Dimensions
=~ Site JNM-ECS400
Spectrometer = DELTAZ_NMR
Field strength 9.389766(T) (400 [iz])
X_Acq_Duration 4.36731904(s]
- XDomain 18
2 XFreq = 399.78219838 Mtz
X_Offset 5[ppm]
X points 32768
X prescans z
X_Resolution 0.22897343 [Hz]
Xsweep 7.5030012 [kiz]
< X_Sweep_Clipped 6.00240096 [kHz]
v Irr_Domain roton
399.78219838 [MHz]
5(ppn]
roton
399.78219838 [MHz]
<] 5 [ppm]
b < raLsE
8
Total_Scans Ze
Relaxation Delay = 5[s]
Recvz_Gain 6
2, 21.7[dc]
11.45[
4.36731904([s]
45[deg)
= 1.5[dB]
% 5.725[us]
=] ~ ozt
& ofe
FaLse
v 1(s]
- Repetition Time = 9.36731904[s]
g
e [
yZ Br
- A "

abundance

v
o
IS
o
g
=3
)
=3
=)
|

9.0

5613~
55957

pz4

Iz

T

=

cgxyoantes NSmon S 3k
SERISIRC8E B80T Y g
S3a38cmadd 3333 S
B A LA R R R <

X : parts per Million : Proton

abundance

uk JEOL ;
RE Filename — M-sna-074_Cazbon-1-2 3¢
Author delta
Con single pulse decoupled ga
=] Data_Format 1D CoupLEX
= Dim 51 26214
X_Domain Carbor
Din Title Carbon13
Dim Units pm]
| Dimensions
] site 4-ECS400
Spectrometer = DELTAZ MMR
Field Strength = 9.389766[T] (400[Mz])
%3 X_Acq Duration 1.04333312[s]
< X_Doma: = 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
- X points 32768
=4 CPrescas N
X Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kkz]
X Sweep_Clippad = 25.12562814 [kiiz]
< IZr_Domain oton
S Irr_Freq 399.78219838 [Miz]
Irr offset = 5ippn]
Clipped FALSE
Scans s12
E Total_Scans 512
S
Relaxation Delay = 2(s]
Recvr_Gain 60
Temp_Ge 22.5[dC]
=4 X_90_Width .85[us]
< X_Acq_Time 1.04333312(s]
X AngTe 30[deg]
XTatn 3.31a8]
- X_pulse 2.61666667 [us]
s IFr_Atn_Dec 21.191(dB)
Irr_Atn Noe 21,191 [aB]
Irr Noise
Irr_pwidth 0.115 [ms]
~ Decoupling TRUE
39 Initial Wait 11s]
Noe TRUE
Noe_Time 2(s]
Repatition Time = 3.04333312[s]
=3
Br
° = Ph
T T T T T T T T T T T T T T T T T T T T T T T
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X : parts per Million : Carbon13
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N-Benzhydryl-5-bromo-4-methyl-3-nitropyridin-2-amine 31

5 JEOL D

S
2]
Filename M-EH9-84-3re_Proton-1-2.3
Author delta
Experiment proton. jxp
Sample_Td M-EH9-84-3re
= CHLOROFORM-D
=1 Actual_Start Time = 17-JAN-2022 15:20:32
© Revision_Time = 19-FEB-2022 13:01:07
single pulse
1D COMPLEX
13107
Proton
2] zroton
Ippn]
X
site 4-ECS400
Spectrometer = DELTAZ MMR
. Field Strength 9.389766[T] (400 [Mz])
3 X_Acq Duration 2.18365952[s]
X_Dom: 1
XFreq = 399.78219838 [Maz]
X_Offset 5[ppm
X Points 16384
CPrescas -1
< X_Resolution 0.45794685 [Hz]
] X_Sweep 7.5030012 [kHz]
X Sweep_Clippad = 6.00240096 [kHz]
IZr_Domain oton
e 399.78219838 [MHz]
1

Sippm

oton
399.78219838 [MHz]

=1 TriFreq
~ Tri_Offset 5 [ppm:
Clipped = FALSE
Scar 8
Total_Scans -
- Relaxation Delay = 5[s]
29 Recvr_Ga: 18
Temp_Get 21.5[dc]
X_90_Width 11.87(us]
X_Acq_Time 2.18365952(s]
X Angle
X atn 1[aB]
o X_pulse 5.935[us]
& IEr_Mode ot
TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
s s Repetition Time = 7.18365952[s]
b =
<]
Me
P
]
5 ‘ | Br _ NO>
g
E J L 4 Ph
T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N
A A \ N" "N® "Ph
s o < H
& 467389 2% E 3l
% SRS S 89 3
X : parts per Million : Proton
<
« Filename = M-EH9-84-3C_Carbon-1-2.3d
Author delta
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
Spectrometer = DELTAZ_NMR
P Field Strength 9.389766[T] (400 [MHz])
& X_Acq_Duration 1.04333312(s]
X_Doma: =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
Scans 885
Total_Scans 885
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 21(dc)
< %_90 Width 8.4[us]
- XAcq_Time 1.04333312(s]
X_Angle 30[deg]
Xt 3.6[aB]
X_pulse 2.8[us]
Ifr_Atn Dec 20.725[dB]
Irr_Atn Noe 20.725[dB]
Irr Noise
Trr_Pwidth 0.115ns]
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
Repetition Time = 3.04333312(s]
3 Me
]
|
E B} " Br. NOZ
c]
R A A M A re B AR e s B A Bea A BaA A AR R Ph
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O
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X : parts per Million : Carbon13
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3-chloro-5-(trifluoromethyl)pyridin-2-amine 3m

10.72

IJEDLD

T T T T T T T T
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X : parts per Million : Carbon13
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&3

40.0

3

T T T T T T T
.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0
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Ser= g
SEEE
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S
2]
Filename = M-san087-re_Proton-1-2.3d
Author = delta
Experiment proton. jxp
<7 Sample_Id M-san087-re
= = CHLOROFORM-D
Actual_Start_Time = 25-FEB-2022 08:33:23
Revision Time = 25-FEB-2022 09:51:19
single pulse
1D CoMFLEX
S 13107
=] Proton
Proton
tppm]
X
site 4-ECS400
Spectrometer = DELTAZ MMR
S
37 Field Strength 9.389766[T] (400 [Mz])
X_Acq_Duration 2.18365952(s]
X Do 10
XFreq = 399.78219838 [Maz]
X_Offset 5[ppm]
X points 16384
=] CPrescas -1
w X_Resolution 0.45794685 [Hz]
X_Sweep 7.5030012 [kHz]
X_Sweep_Clipped 6.00240096 [kHz]
IZr_Domain oton
Irr_Freq 39978219838 [Miz]
Irr_Offset 5[ppm]
<7 Tri_Domain oton
< Tri_Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped - FALSE
Scans 8
Total_Scans -8
<] Relaxation_Delay = 5[s]
i Recvr_Gain 50
Temp_Get 22[dc)
X_90_Width 11.870
X_Acq_Time 2.18365952(s]
X AngTe
X_Atn 1[dB]
<=7 X_Pulse 5.935[us]
il Irr_Mode Off
o ot
- < - FALSE
5 5 g 5 1(s]
< = - < 7.18365952[s]
=]
8
g FsC Cl
IR I . =
RS : - Ph
)
T T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N
AN AA \ NN Ph
% wemzo-oe Zo @9 s
3% 49583RE 3% 2% g 3m
B cCocoded 83 e S
X : parts per Million : Proton
< :
2]
Filename = M-3na087-3C_Carbon-1-2.3d
Author delta
<
2]
Comment. single pulse decoupled ga
Data_Format 1D CoupLEX
Dim Siz 26214
X_Domain Carbor
Din Title Carbon13
s Dim Units pm]
=N Dimensions
site 4-ECS400
Spectrometer = DELTAZ MMR
Field Strength 9.389766(T] (400 [Miz])
X_Acq_Duration 1.04333312(s]
- X Do = 13c
24 X Freq 100.52530333 [Miz]
X offset 100 {ppm]
X points 32768
CPrescas N
X_Resolution 0.95846665 [Hz]
X sweep 31.40703518 [kkz]
X Sweep_Clippad = 25.12562814 [kiiz]
=] IZr_Domain oton
< Irr_Freq 399.78219838 [MHz]
Irr_Offset 5[ppm]
Clipped FALSE
Scans 1024
Total_Scans 1024
. Relaxation Delay = 2(s]
=1 Recvr_Gain 60
Temp_Get 20.3[dc]
X_90_Width 8.4[us]
X_Acq_Time 1.04333312(s]
X Angle 30(deg]
X Atn 3.6[dB]
X_Pulse 2.8[us]
=] IFr_Atn_Dec 20.725[dB)
Ll Irr_Atn Noe 20.725[dB]
Irr Noise
Irr_Pwidth 0.115[ms]
Decoupling TRUE
Initial Wait 11s]
Noe TRUE
=Y Noe_Time 2[s]
=1 Repetition Time = 3.04333312[s]
9
g
g
] F.C Cl
: Ll 3
2o =

NS
N

3m

Ph
N)\Ph

H
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N-Benzhydryl-5-fluoropyridin-2-amine 3n

= - D
24
Filename = san67-4_proton-1-4.3df
Author = delta
Experiment proton. 3xp
Sample_Id san67-4
Solvent = CHLOROFORM-D
Actual_Start_Time = 31-MAY-2019 12:47:05
Revision Time = 25-FEB-2022 10:44:44
24 Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 26214
X_Domain Proton
Dim_Title Proton
Dim_Units tppm]
Dimensions
site TNM-ECS400
Spectrometer = DELTA2_NMR
=] Field Strength 9.389766(T] (400 [MHz])
~ X_Acq_Duration 14.36731904[s]
X Domain 1
X Freq = 39978219838 [Mz]
X offset 5[ppm]
X Points 32768
X Prescans =1
XResolution 0.22897343 [z]
X sweep 7.5030012 [kHiz]
X Sweep_Clipped = 6.00240096 [kHz]
< Irr_Domain roton
7] 399.78219838 [MHz]
5[ppm]
roton
399.78219838 [MHz]
5 [ppn]
= FALSE
8
Total_Scans =8
- Relaxation Delay = 5[s]
& Recvr_Gain 6
21.7[dc]
11.45[
4.36731904[s]
45 [deg]
1.5[dB]
5.725[us]
ot
ofe
FALSE
24 X 1(s]
2 = S o jg Repetition Time 9.36731904(s]
g
g F.
: | J = Ph
2 o .
c]
T T T T T T T T T ~
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
A M AN A ) \ NN
22 SO5SESZE 2952 £F 2z g 3n
S AaaGaad 4385 BE 23 S
P S L RV-RV- RV QR i =
X : parts per Million : Proton
)} D
3
= Filename = sna-067_Carbon-1-2.3jdf
Author delta
*®
B -
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Siz 26214
X_Domain carbor
=1 pin Title Carbon13
< Dim Units pm]
Dimensions
site NM-ECS400
Spectrometer = DELTAZ_NMR
© Field Strength 9.389766[T] (400 [MHz])
7 X_Acq_puration 1.04333312[s]
X_Doma: = 13¢
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
X Points 32768
Cpresca 1
pal 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
S Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 60
- Temp_Ge 22.41dc]
24 X_90_Width .85 [us]
XAcq_Time 1.04333312(s]
X_Angle 30(deg)
Xt 3.3[aB]
X_pulse 2.61666667 [us]
Ifr_Atn Dec 21.191(dB]
ok Irr_Atn Noe 21.191[aB]
s Irr Noise
Trr_Pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s)
Noe TRUE
— Noe_Time 2[s]
=7 Repstition Time = 3.04333312[s]
3
]
z F
2
2° b
H = Ph
T T T T T T T T T T T T T T T T T T T T T T T
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X : parts per Million : Carbon13
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6-(trifluoromethyl)pyridin-3-amine 3o

<]
3 G JEOL
Filename V-BHS82-6_proton-1-2.3d
- Rutnor delta
24 Experinent proton.xp
Sumpie 1d Vom0 328
< Catorororm-n
Actual_Start Time = B8-JAN-2022 14:33:31
Revision mims - = 8-JAN-2022 17:58.47
- single pulse
=7 1D COMPLEX
13107
Proton
Froton
[ppml
X
-scsa00
= Spectrometer = DELTAZ NMR
Field Strength = 9.389766[T] (400[uEz])
X_Acq Duration 2.18365952(s]
Kpom 1
Xrre = 39, 78210838 iz
X_Offset 5(ppm
=27 X_Points 16384
wi Presca =1
X_Resolution 0.45794685 [Hz]
figmety 75030012 (xiie)
KSweep_Clipped = 600240096 (k2]
172 bonain oton
TrrFeeq 35978219838 (Miz]
=Y Irr Offset 5(ppm]
<7 Tri_Domain oton
TeiPreq 35978219838 Mz
Tri Offset 5[ppm;
Clipped < eatee
Sea s
Totai_Scans Zs
<
e Relaxation_Delay = 5[s]
Recer Gain i
Temp_Get 20.6[dc]
X_90_Width 11.87[us]
X_Acq_Time 2.18365952(s]
XhngTe
. X_Atn 1[d8]
< X_pulse 5.935[us]
Ter. Mods ote
o ose
te FALSE
o s = (s
ES F: g @ 7.18365952(s]
4 - - =3
<]
8
g ‘ F3;C N
b=l /
£ J N . ] Ph
24
3
T T T T T T T
0 6.0 50 40 3.0 20 10 0 NN N Ph
SR8 g8 5E g 30
EERE Za €5 g
GGGG b 33 S
b
ek
= JEOL
RE
«
heE
o Filename — M-HH9-82-8-C_carbon-1-2.1
RE Rutnor delta
ek
N
SE
o Conment single pulse decoupled ga
! Data_Format 1D COMPLEX
Dim 5in 26214
* 4 X_Domain Carbor
= Din Title Carbont3
- Din Onite ont
=3 Dinansions
Site -scsa00
<] Spectrometer = DELTAZ NMR
- Field Strength = 9.389766[T] (400[uEz])
pE X_Acq Duration 1.04333312[s]
Khoma e
< Xrre 100.52530333 iz
=7 X offset 100 [ppm]
Kpoints 32768
“3 Cpresca 1
- X_Resolution 0.95846665 [Hz]
o figmety 3140703518 (k8]
k! Koweep_Clipped = 2512562814 (k8]
172 bonain 5o
-3 TrrFeeq 35978219838 (Miz]
- Irr Offset 5(ppm]
- Clipped FaLeE
=3 Scans Tooa
Totai_Scans 1024
o
= Relaxation Delay = 2[s]
Recer Gain )
=3 Temp_Ge 20.5[4c]
X_90_Width 8.4[us]
~ X_Acq_Time 1.04333312[s]
=7 X_AngTe 30([deg]
X Atn 3.6[dB]
E X pulse 2.81us]
< Irr_Atn Dec 20.725[dB]
- Irr_Atn Noe 20.725[dB]
paE TrrNoise
Irr_Pwidth 0.115[ms]
<7 Decoupling TRUE
S Tnitial Wit 101
Noe RoE
29 Noe_T: 2[s]
Repstition Time = 3.04333312(s]
g
S
9
g =
£< | | F3C N
2 )
2 -~ Ph
g
RN R A R e O B R RN RN RO AR RN
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 20.0 100 0 &
{edleonkann coee = s H
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Fogsdgencad 2EES 3 g
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X : parts per Million : Carbon13
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N-Benzhydryl-2-nitropyridin-3-amine 3p

<] 3 JEOL
& =
Filename M-HHO-82-10_Proton-1-2.jd
Author delta
Experiment proton. 3xp
<7 Sample_Id M-HH9-82-10
B = CHLOROFORM-D
Actual_Start_Time = 8-JAN-2022 14:4
Revision_Time = 8-JAN-2022 17:56:55
single_pulse
1D COMPLEX
<] 13107
~ Proton
Proton
[ppml
x
NM-ECS400
- Spectrometer = DELTAZ_NMR
© Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
X Dom: 1
X Freq = 39978219838 [Miz]
X offset 5 [ppm
X_Points 16384
<] Cpresca -1
“ X Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
X sweep_Clipped 6.00240096 [kiiz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
<7 TriDomain oton
< Tri Freq 399.78219838 [MHz]
Tri Offset 5 [ppm
Clipped = FALSE
Scar 8
Total_Scans =8
<1 Relaxation Delay = 5[s]
« Recvr_Gain 18
Temp_Get 20.5[dc]
X_90_Width 11.87(us]
X_Acq_Time 2.18365952(s]
X Angle
X atn = 11dB]
<7 X_Pulse 5.935[us]
o IEr_Mode ot
TriMode ofe
Dante_Presat FALSE
o 2 2 Initial Wait 1(s]
s |2 = = Repetition Time 7.18365952(s]
<]
P
g H N NO2
O J - Ph
% o1 (S ) )\
T T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 \
AN M A | N
P N o] I E| 3p
25 20ZRRSATRER ag g
2 SaFmnadanng & 3
Bt M i 3
X : parts per Million : Proton
Filename = M-EH9-82-10-C_Carbon-1-2.
Author delta
<
- 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
Spectrometer = DELTAZ_NMR

Field Strength
X_Acq Duration

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

X_poma: =13
X_Freq 10052530333 [MHz]
X Offset 100 [ppm]

X_Points

32768
1

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

2.0
.
2
:
:
:
:
i

X Swaep_Clipped
Trr. Domain

oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppm]

Clipped FALSE

Scans 1024

Total_Scans

Relaxation Delay

Recvr_Gain 60
Temp_Ge 20.5[dc]
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30[deg]

< X_Atn 3.6[dB]

- X_Pulse 2.8[us]

20.725[dB]

Irr_Atn Noe 20.725[dB]
Treeine
Trr_pwidth 0.115[ms]
b b
Initial Wait 1(s]
s )
Noe_Time 2[s]
Meition mine 2 3 iobasanizien
g
5 | N NO;
e . - Ph
A A R A T T T e paAR B
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 \ )\
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X : parts per Million : Carbon13
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4-(trifluoromethyl)pyrimidin-2-amine 3q

—
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abundance
0
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I
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S
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I

IJEDLD

Filename M-HH9-90-1_Proton-1-2.3df
Author delta

Experiment proton. jxp

Sample_td M-HH9-90-1

= CHLOROFORM-D
1-FEB-2022 17:24:09
2-FEB-2022 08:20:43

Actual_Start_Time
Revision_Time

single _pulse
1p CoupLEx
13107

Proton
Proton

tppm]

x

site INM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq Duration

9.389766[T] (400 [MHz])
2.18365952(s]

X_Dom 1

X_Freq = 399.78219838 [MHz]

X_Offset 5 [ppm:

X_Points 16384

Cpresca =1

X_Resolution 0.45794685 [Hz]

X_Sweep 7.5030012 [kHz]

X_Sweep_Clipped 6.00240096 [kHz]

Irr_Domain oton

Irr F: 399.78219838 [MHz]
)

X 5 [ppm;
Tri Domain oton
TriFreq 399.78219838 [MHz]
Tri Offset 5[ppm
Clipped = FaLsE
Sca 8
Total_Scans -8
Relaxation Delay = 5[s]
Recvr_Gain a2
Temp_Get 22.3[dc)
X_90_Width 11.87[us]
X Acq_Time 2.18365952(s]
X AngTe
X_Atn 1(dB]
X Pulse 5.935[us]
Ifx_Mode ofs
Tri Mode ofs

Repetition Time = 7.18365952(s]

CF3

43 g
" g
88

=
&
@
° 2

X : parts per Million : Carbon13

K

156.310
141.798
128.641
128412
124550

+ %

=
a

—or® noo
EnEER 228
gage2 HAag
ERCRE =R A
Z22888 EER

AR A

76.706
59.057

0000 —— =4

T
8.0 7.0 4.0 3.0 2.0 1.0 0
AN A
\ A N” N7 Ph
~ Zhrom ox  gw © 23 H
8 S8C20 88 %% 2 28y
9 Aaa8a 28 23 % g89 3
% FRdEE 8 d¢ = 234 q
X : parts per Million : Proton
|
o
“]
o
IRE
o
—3 Filename = M-EH9-90-1C_Carbon-1-3.3d
o Author delta
<3
o
|
«] Comment single pulse decoupled ga
- Data_Format 1D COMPLEX
Dim_Siz 26214
=~ X_Domain carbor
- Dim_Title Carbon13
Dim Units pm]
© |
2q Dimensions
site NM-ECS400
] Spectrometer = DELTAZ_NMR
- Field Strength 9.389766[T] (400 [MHz])
<3 X_Acq_Duration 1.04333312(s]
~ X_Doma: =13
X Freq 100. 52530333 [Mz]
“] X offset 100 [ppm]
- X Points 32768
Prasca 1
o3 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
Scans 4096
2 Total_scans 1096
w Relaxation Delay = 2[s]
Z9 Recvr_Gain 60
Temp_Get 22.5[dc]
~ X_90_Width 8.4[us]
=1 XAcq_Time 1.04333312(s]
X_Angle 30[deg]
<] Xt 3.6[aB]
S X_pulse 2.8[us]
Ifr_Atn Dec 20.725(aB]
] Irr_Atn Noe 20.725[aB]
< Irr Noise
- Trr_Pwidth 0.115ns]
=4 Decoupling TRUE
Initial Wait 1(s]
P Noe TRUE
=7 Noe_Time 2[s]
Repetition Time = 3.04333312(s]
o
s
8- CF3
§ s ‘
g | )
g A ol
2
c]
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N-{Bis(4-methoxyphenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3r

3 JEOL ;
2
<
=] Filename = M-sna047-3_Proton-1-2.3df
Author = delta
Experiment proton. 3xp
Sample_td M-sna047-3
= CHLOROFORM-D
Actual_Start _Time = 4-JAN-2022 16:05:40
Revision Time = 25-FEB-2022 11 0
=] Comment = single_pulse
e Data_Format = 1D COMPLEX
Dim_Siz = 13107
X_Domain = Proton
Dim_Title Proton
Dim Units [ppn]
o e Dimensions x
(: g site NM-ECS400
P - | = Spectrometer = DELTAZ_NMR
e Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
X Dom: 1
X Freq 399.78219838 [Miz]
X_Offset 5[ppm
X Points 16384
Cpresca 1
<] X_Resolution 0.45794685 [Hz]
~ X sweep 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
. Tri Offset 5[ppm
=1 Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 4
Temp_Get 20.2[dc]
X_90_Width 11.87[us]
X_Acq_Time 2.18365952(s]
g
% = [s " 1[dB]
3 = = g2 B
[< OMe
3
=3 F /J
FaC
?:
5.1 ) . W | - A
El \
T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N N
A AN AN H
2 EnIaogns g 23u g g
a 4825822 8 BEgQ [ g
G SHUCEEEE CQ Gadsd - E 3r OMe
X : parts per Million : Proton |
Filename M-sna047-3C_Carbon-1-2.3d
Author elta
Experiment carbon. 3xp
o Sample_td M-sna047-3c
@ CHLOROFORM-D
Actual_Start Time = 5-JAN-2022 05
Revision Time = 25-FEB-2022 11
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
Spectrometer DELTA2_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.04333312(s]
X Dom: 13¢
P 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 = Proton
Trr_Freq = 399.78219838 [MHz]
Irr Offset = 5[ppn]
Clipped FALSE
Scans
Total_Scans = 2048
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 20.4[dc]
X_90_Width 8.4[us]
- XAcq_Time 1.04333312(s]
=4 X_Angle 30(deg)
Xt 3.6[aB]
X_Pulse 2.8[us]
Ifr_Atn Dec 20.725(aB]
Irr_Atn Noe 20.725[aB]
Irr Noise
Trr_Pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s)
Noe TRUE
Noe_Time 2[s]
Repstition Time = 3.04333312[s]
3 OMe
S
]
g
: |
E_ Lo
2
c]
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2% S¥5 AR08ONZZZE RS Rt N
X : parts per Million : Carbon13 N
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N-(Di-p-tolylmethyl)-5-(trifluoromethyl)pyridin-2-amine 3s

X : parts per Million : Carbon13
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ALUE LT

146.137

o
ES
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v
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Ccmrua g 9Ros
T2HE2EeREERR
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A
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8
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- B JEOL
24 =
< Filename = M-sna046-3_Proton-1-3.3df
<9 Author = delta
- Experiment proton. 3xp
Sample_td
= -
I Actual_start_Time 57:04
- Revision Time = 25-FEB-2022 11:55:54
. single_pulse
I<E| 1D COMPLEX
g s
© Proton
- Proton
=9 Ippm]
= x
NM-ECS400
- Spectrometer = DELTAZ_NMR
=3 Field Strength 9.389766(T] (400 (MHz])
X_Acq_Duration 2.18365952[s]
X Dom: 1
s X Freq = 39978219838 [Miz]
7 X offset 5 [ppm
X Points 16384
Cpresca -1
. X Resolution 0.45794685 [Hz]
=3 X sweep 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
- Trr_Freq 399.78219838 [MHz]
24 Irr offset 5 [ppn]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm
<3 Clipped = FaLsE
° Scans 8
Total_Scans -8
=3 Relaxation Delay = 5[s]
" Recvr_Gain 4
Temp_Get 20.3[dc)
X_90_Width 11.87[us]
=13 X_Acq_Time 2.18365952(s]
<~ X Angle
Atn -
<
EE rs < = 13 Me
& S )
IE| %
o ‘ J
] J J)
g = F3C
g o
=
: L N
£° -
T T T T T T T T T T J
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S88 ®R4gsxzId 28 22RE ot g
Bo6 o8 [ R o = 3s
X : parts per Million : Proton
~
™ JEOL
=4
E Filename = M-sna046-3C_Carbon-1-2.3d
Author elta
]
* 3
~ Comment single pulse decoupled ga
-1 Data_Format 1D COMPLEX
Dim_Siz = 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_pom: =13
- X Freq 100.52530333 [Miz]
X offset 100 [ppm]
e X points 32768
- Cpresca 1
X Resolution 0.95846665 [Hz]
b X Sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814[kHz]
- Irr_Domain oton
=4 Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
o Clipped FALSE
=1 Scans 2048
Total_Scans 2048
%
<9 Relaxation Delay = 2[s]
Recvr_Gain 60
=3 Temp_Ge 20.414c]
S X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
<] X_Angle 30(deg)
S Xt 3.6[a8]
X_pulse 2.8[us]
] Ifr_Atn Dec = 20.725[dB]
< Irr_Atn_Noe = 20.725[dB]
<«
S Me
bt
24
a
o
8~
5 <7 FsC
: L INF
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2
c]
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N-{Bis(4-fluorophenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3t

4.0

3.0

4.10

IJEDLD

Filename = sna48-4_proton-1-8.3df
Author = delta

Experiment proton. jxp

sample_td snads-4

Solvent = CHLOROFORM-D
Actual_Start_Time = 10-APR-2019 13:05:26
Revision_Time = 25-FEB-2022 12:39:17
Comment: single_pulse
Data_Format 1D c X

Dim_Size 26214

X_Domain Proton

Dim_Title Proton

Dim_Units (ppm]

Dimensions

site TNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz])

4.36731904(s]

X Domain 18
X_Freq = 399.78219838 [MHz]
X_offset 5[ppm]
X_Points 32768

1
0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHiz]

X sweep_Clipped
I7r, Domatn

roton
399.78219838 [MHz]
1

T T T T T
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X : parts per Million : Carbon13

T
170.0
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5 [ppn]
< roton
o 399.78219838 [MHz]
5 [ppn]
= FALSE
8
Total_Scans -8
Relaxation Delay = 5[s]
Recvr_Gain 50
Temp_Get. 21.4[dc]
X_90_Width 11.45[
X_Acq_Time 4.36731904[s]
X angle 45(deg]
ES g 2 (8 X atn = 1.5[dB]
o 3 = r (2 o
> = = % E
= =
NG
ERS ( L I
c]
T T T T T T T T T T N
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X : parts per Million : Proton
)
= Filename =
Author
E
S = 25-FEB-2022 12:50:33
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Siz 26214
% X_Domain Carbor
S 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_Doma: =13
X Freq 100.52530333 [Miz]
< X offset 100 [ppm]
S X Points 32768
Cpresca 1
X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814[kHz]
0 I7z_pomain oton
E Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
Clipped FALSE
Scans 512
“ Total_Scans 512
e Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 22.41dc]
X_90_Width .85 [us]
. XAcq_Time 1.04333312(s]
S X_Angle 30[deg]
Xt 3.3[aB]
X_pulse 2.61666667 [us]
Ifr_Atn Dec = 21.191[dB]
Irr Atn Noe = 21.191[aB]
I
s F
S
g
g FsC
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]
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N-{Bis(4-chlorophenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3u

=
o
N
=)

5.0 4.0 3.0 2.0 1.0

2 JEOL
<] !
e
<] Actual_Start_Time = 28-DEC-2021 16:46:11
= Revision_Time = 25-FEB-2022 12 5
2 Dim Units [ppm]
Fiold strengeh = 9.389766(5) (400 ie])
X_Acq Duration 2.18365952(s]
< e 4
w] X_Freq 399.78219838 [MHz]
X_Offset 5[ppm
X_Resolution 0.45794685 [Hz]
et
<] I7z_pomain oton
<+ Irr_Freq 399.78219838 [MHz]
Irr_Offset 5[ppm]
Tri_Offset 5[ppm
Clipped FALSE
-
- g e rs Recvr_Gain 50
= —_ = = o 20.7[dc)
E 5 2
2.18365952([s]
<] :
.
2
b L_J [ =
E J "
z
A

6.355 ~_

7213

63327
R ~_

=
5373~
5359

1568 ——
0.000 —— =

3u Cl

*®] :
o
- Filename M-EH9-78-3-C_Carbon-1-2.3
Author delta
“ Experiment carbon. jxp
el Sample_td M-BH9-78-3-C
CHLOROFORM-D
Actual_Start_Time = 4-JAN-2022 08
Revision Tims = 25-FEB-2022 13
Comment. single pulse decoupled ga
Data_Format 1D COMPLEX
“] Dim_Siz 26214
- X_Domain Carbor
Dim_Title Carbon13
“ Dim Units ]
—7 Dimensions
site Me-ECS400
Spectrometer = DELTAZ_NMR
= Field Strength 9.38976617] (400 (MHz])
X_Acq Duration 1.04333312(s]
X Dom: 13¢
== Xrreq 10052530333 [wiz]
X offset 100 [ppm]
X Points 32768
o CPrescas N
= X_Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kiz]
X Sweep_Clipped = 25.12562814 [kiiz]
%7 17z Domain oton
< Irs Freq 399.78219838 [MHz]
Irr Offset 5[ppm]
- Clipped FALSE
=4 Scans 1024
Total_Scans = 1024
o Relaxation Delay = 2[s]
= Recvr_Gain 60
Temp_Ge 19.3(4c]
X_90 Width 8.4[us]
3 X Acq_Time 1.04333312(s]
< X_Angle 30[deg]
X atn 3.6[a8]
< X Pulse 8[us)
=7 Izr_Atn Dec = 20.725[dB]
Irr_Atn Noe = 20.725[dB]
.
2 Cl
|
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X : parts per Million : Carbon13

S42



N-{(4-Methoxyphenyl)(phenyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3v

X : parts per Million : Carbon13

S43

- 5 JEOL
=K
Filename M-sna049-3_Proton-1-2.3df
P Author delta
=3 Experiment proton. 3xp
= sample_1d M-sna043-3
= CHLOROFORM-D
Actual_Start_Time = 5-JAN-2022 13:12:53
- Revision Time = 25-FEB-2022 13:30:14
S single_pulse
1D COMPLEX
13107
Proton
<7 Proton
B [ppml
x
NM-ECS400
Spectrometer = DELTAZ_NMR
£ Field Strength = 9.389766(1) (400(Az])
X_Acq_Duration 2.18365952[s]
X Dom: 1
o X Freq = 39978219838 [Miz]
- I3 X offset 5 [ppm
=24 ' X Points 16384
Cpresca =1
X Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
- X Sweep_Clipped = 6.00240096 [kHz]
24 Irr_Domain oton
Trr Fre: 399.78219838 [MHz]
Irr offset 5 [ppn]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
<3 o o Trisoffset 5 [ppm)
" a | Clipped = FALSE
Scans 8
Total_Scans =8
=] Relaxation Delay = 5[s]
<~ Recvr_Gain 6
Temp_Get 20.1[dc)
X_90_Width 11.87(us]
X_Acq_Time 2.18365952(s]
< 2| ES X Angle
“] (g = S (2 X_Atn 1[aB]
= - == X_pulse 5.935[us]
- IEr_Mode ot
TriMode ofe
P Dante_Presat FALSE
N Initial Wait 1(s]
Repetition Time 7.18365952(s]
=] w
g F3C
g —
£ L Ph
EE .
T T T T T T T NS
9.0 8.0 5.0 4.0 3.0 20 1.0 0 N N
o 2 3|
& 2 g
b P E 3v OMe
X : parts per Million : §
E O
3|
e Filename = M-5na049-3C_Carbon-1-2.3d
Author delta
%
[Sh 25-FEB-2022 13:35:03
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Siz 26214
- X_Domain carbor
=4 Dim_Title Carbon13
Dim Units pm]
Dimensions
site NM-ECS400
Spectrometer = DELTAZ_NMR
<] Field Strength 9.389766[T] (400 [MHz])
S X_Acq_Duration 1.04333312(s]
X Dom: =13
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
X Points 32768
“- Cpresca 1
24 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]
=1 Clipped FALSE
S Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 60
- Temp_Get 20.41dc)
=2 X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30[deg]
Xt 3.6[aB]
X_pulse 8[us]
Ifr_Atn Dec 20.725[dB]
[ ez AtnNoe 20.725[a]
S Irr Noise
Trr_Pwidth 0.115ns]
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
- Noe_Time 2[s]
=1 Repstition Time = 3.04333312[s]
g
g F3C
z = Ph
ERSY
2
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N-{Phenyl(p-tolyl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3w

X : parts per Million : Carbon13

S44

=
i D
<7
> M-sna52-3_Proton-1-2.3df
delta
proton. jxp
M-sna52-3
CHLOROFORM-D
4-3AN-2022 11:20:18
=] = 25-FEB-2022 13:44:59
%
single_pulse
1D COMPLEX
13107
Proton
o Proton
N tppm]
x
JNM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
<3 X_Acq Duration 2.18365952(s]
< X Domain 1
X Freq = 399.78219838 [MHz]
X offset 5 [ppn]
X Points 16384
b X Prescans =1
i X Resolution 0.45794685 [Az]
<] X Sweep 7.5030012 [kz]
“ X Sweep_Clipped = 6.00240096 [kiiz]
Trr_Domain oton
399.78219838 [MHz]
5[ppm]
oton
- 399.78219838 [MHz]
<7 5ppm]
= FALSE
8
Total_Scans =8
Relaxation Delay = 5[s]
<3 Recvr Gain 8
- Temp_Get 19.5(dc]
11.87(
2.18365952(s]
45 [deg]
. E s . = 1[a;
= 3 < S ra 5.935[us]
29 s - sz ot
oes
FALSE
. 1(s]
Repetition Time = 7.18365952[s]
J
h B | o
2o J L J
T T T T T T T T T N
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 N N
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X : parts per Million : Proton 8
o JEOL
=]
Filename = M-sna052-3¢_Carbon-1-2.3d
Author delta
°
2]
Comment. single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Siz 26214
X_Domain Carbor
Dim_Title Carbon13
- Dim Units ]
24 Dimensions
site Me-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.04333312(s]
X_Doma: = 13¢
X Freq 100.52530333 [MHz]
« X offset 100 [ppm]
S X Points 32768
CPrescas N
X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kiz]
X Sweep_Clipped = 25.12562814 [kiiz]
TEr_Domain oton
Irs Freq 399.78219838 [MHz]
Treoffset 5[ppm]
o Clipped FALSE
<7 Scans 4096
Total_Scans 4096
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 20.4[dc]
X_90 Width 8.4[us]
X Acq_Time 1.04333312(s]
N X AngTe 30(deg)
S X atn 3.6[a8]
X Pulse 8[us]
Ifr_Atn Dec 20.725(aB]
Tre_Atn Noe 20.725[aB]
Trr Noise
Irs pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s]
=] Noe TRUE
< Noe_Time 2[s]
Repstition Time = 3.04333312[s]
g
g
£ F3C
]
: ‘ \ ek ) , = Ph
39 o y "
]
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N-{(4-Bromophenyl)(phenyl)methyl}-S-nitropyridin-2-amine 3x

IJEDLD
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X : parts per Million : Carbon13
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106.053

77.335
77211
76.696

60.011

0.000 — o4

N 2
=7 =
Filename M-HH9-85-3re_Proton-1-4.
Author delta
Experiment proton. 3xp
sample_1d M-HH9-85-3re
- = CHLOROFORM-D
3 Actual_Start_Time = 19-JAN-2022 14:24:26
Revision Time = 19-FEB-2022 12:29:17
single_pulse
1D COMPLEX
13107
Proton
Proton
= [ppm]
“ x
NM-ECS400
[ I Spectrometer = DELTAZ_NMMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
= X Dom: 1
= X Freq = 399.78219838 [MHz]
- X offset 5 [ppm
2 X Points 16384
Cpresca =1
X Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
- Tri_Domain oton
24 Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm
Clipped = FALSE
rs Scans 8
ra = 2 Total_Scans =8
3 =
< Relaxation Delay = 5[s]
Recvr_Gain 50
< Temp_Get 21.6[dc]
> X_90_Width 11.87(us]
o X_Acq_Time 2.18365952(s]
X Angle
X atn 1[aB]
X_pulse 5.935[us]
IEr_Mode ot
TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
<24 Repetition Time 7.18365952[s]
P
2 02N
2 ) J \ I o
ES :
c]
T T T T T T T T T T N
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 N N
sa nEQn Fao oo~ neao s
g8 2rCR FEATER [ogE S
o & E5E20 3548822 GmSs 3 3x
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X : parts per Million : Proton
< JEOL
24
Filename = M-BH9-85-3C_Carbon-1-3.3d
Author delta
]
=
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
<] Spectrometer = DELTAZ_NMR
]
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.04333312(s]
X_Doma: =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]
S X Sweep_Clipped = 25.12562814[kHz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
Clipped FALSE
Scans 8192
Total_Scans 8192
Relaxation Delay = 2[s]
. Recvr_Gain 60
al Temp_Ge 22.2[ac]
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30[deg]
Xt 3.6[aB]
X_pulse 8[us]
Ifr_Atn Dec 20.725[dB]
Irr_Atn Noe 20.725[dB]
Irr Noise
Trr_Pwidth 0.115ns]
=] Decoupling TRUE
S Initial Wait 1(s]
Noe TRUE
Noe_T: 2[s]
Repetition Time = 3.04333312(s]
3
- Ul‘ ON
g 2
<
o o ! = Ph
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N-{(4-Chlorophenyl)(phenyl)methyl}-5-nitropyridin-2-amine 3y

X : parts per Million : Carbon13

=)
2]
& JEOL
% Filenane B85 2re_proton-14.3
- Author delta
31 Experiment proton. 3xp
sample_1d M-HHO-85-2re
= CHLOROFORM-D
Actual_Start_Time = 17-JAN-2022 15:27:50
Revision_Time = 19-FEB-2022 11:43:28
single_pulse
1D COMPLEX
13107
=] Proton
“ Proton
[ppml
x
site NM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
- X Dom: 1
31 X Freq = 39978219838 [Miz]
X offset 5 [ppm
X_Points 16384
Cpresca =1
X Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
X sweep_Clipped 6.00240096 [kiiz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
=] Irr offset 5 [ppn]
i Tri_Domain oton
Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm
Clipped = FALSE
Scans 8
Total_Scans =8
Relaxation Delay = 5[s]
P Recvr_Gain 18
<4 Temp_Get 21.6[dc]
X_90_Width 11.87(us]
X_Acq_Time 2.18365952(s]
— - X Angle
o = g u X atn 1[aB]
2 - = X_pulse 5.935[us]
IEr_Mode ot
TriMode ofe
Dante_Presat FALSE
< Initial Wait 1(s]
- Repetition Time 7.18365952(s]
P
]
g
< f OyN
: LML
ECE IS | AV | i = Ph
c]
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-
Filename = M-EH9-85-2C_Carbon-1-2.3d
Author delta
19-FEB-2022 12:01:01
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
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.04333312(s]
X_Doma: =13
- X Freq 100.52530333 [Miz]
24 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
Scans 8192
. Total_Scans 8192
o Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 21.91dc]
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30[deg]
Xt 3.6[aB]
X_pulse 2.8[us]
Ifr_Atn Dec 20.725[dB]
Irr_Atn Noe 20.725[dB]
- Irr Noise
> | Trr_Pwidth 0.115ns]
- Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_T: 2[s]
Repetition Time = 3.04333312(s]
3
S
g
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E | =
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c]
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N-{Di(naphthalen-2-yl)methyl}-5-(trifluoromethyl)pyridin-2-amine 3z

] o JEOL O

Filename = M-sna54-re_Proton-1-3.3df
Author = delta

Experiment

Sample_td

Actual_Start_Time
Revision_Time

. Comment = single_pulse
<7 Data_Format = 1D COMPLEX
Dim_Siz = 13107
X_Domain = Proton
Dim_Title Proton
Dim Units [ppn]
Dimensions x
site NM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
X Dom: 1
<] X Freq 399.78219838 [Miz]
« X offset 5 [ppm
X Points 16384
Cpresca 1
X Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
- Tri Offset 5 [ppm
<A © Clipped FALSE
= Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 52
Temp_Get 21.8[dc)
X_90_Width 11.87[us
X_Acq_Time 2.18365952(s]
X Angle g1
P J
g | F3C
L] J J -
-] J J
c]
T T T T T T T T T T N\
X 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N N
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X : parts per Million : Proton
- JEOL
21
Filename M-sna054-C-3_Carbon-1-2.3
Author delta
Experiment carbon. 3xp
%1 Sample_Id u-3
s CHLOROFORM-D
Actual_Start_Time = 17-JAN-2022 05:12:38
Revision Time = 25-FEB-2022 15:12:10
Comment single pulse decoupled ga
~ Data_Format 1D COMPLEX
S Dim_Siz 26214
X_Domain carbor
Dim_Title Carbon13
Dim Units pm]
Dimensions
site NM-ECS400
<] Spectrometer = DELTAZ_NMR
S
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]
01 XPoints 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]
‘o'. 3 Irr Offset 5[ppm]
Clipped FALSE
Scans 2048
Total_Scans = 2048
Relaxation Delay = 2[s]
. Recvr_Gain 60
= Temp_Ge 20.91dc]
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
X_Angle 30[deg]
Xt 3.6[aB]
X_pulse 2.8[us]
a] IFr_Atn Dec = 20.725[dB]
s T -
)
3
'
3
'
=] '
S '
g
g F3C
EEE ey =
]
2
c]
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N-(4-Methoxybenzyl)-5-(trifluoromethyl)pyridin-2-amine 3aa

o
- JEOL
<
EE
Filename M-EH9-66-2-30K_Proton-2-2
- Author delta
23 Experiment proton. 3xp
b Sample_td M-BH9-66-2-3
= CHLOROFORM-D
Actual_Start_Time = 21-DEC-2021 08:39:06
= Revision Time = 25-FEB-2022 15:21:28
INE|
- single_pulse
< 1D
= 13107
=3 E
= Proton
[ppm]
=k TNM-ECS400
g = Spectrometer = DELTAZ_NMR
. X_Acq_Duration 2.18365952[s]
=3 X Dom: 1
X Freq = 39978219838 [Miz]
X offset 5 [ppm
X Points 16384
=] CPresca: -1
* X_Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
< Irr_Domain oton
=3 Tre Freq 39978219838 [MEz]
Irr offset 5 [ppn]
Tri_Domain oton
- Tri Freq 399.78219838 [Mz]
24 Tri Offset 5 [ppm
Clipped = FALSE
Scans 8
o] . g s . Total_Scans 8
“ b kS Relaxation Delay = 5[s]
< Recvr_Gain 6
Temp_Get: 21.1[dc)
o X_90_Width 11.87[us]
<7 X_Acq_Time 2.18365952(s]
X Angle
X atn 1(a8]
X_pulse 5.935[us]
E Tor Nods oft
TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
=1 Repetition Time 7.18365952(s]
o
=)
g - F3C
] =
LA )
: - N W S
£ '
T T T T T T T T T NS
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N N
@ Snwor-sas o v a3 = 13
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X : parts per Million : Proton
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21
Filename = M-sna-055_Carbon-1-2.jdf
Author delta
%1
S
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
~ Dim_Siz 26214
S X_Domain carbor
Dim_Title Carbon13
Dim Units pm]
Dimensions
site NM-ECS400
Spectrometer = DELTAZ_NMR
o
S 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
24 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]
<1 Irr offset = 5(ppn]
S Clipped FALSE
Scans 512
Total_Scans 512
Relaxation Delay = 2[s]
- Recvr_Gain 60
21 Temp_Get 22.41dc]
X_90_Width .85 [us]
XAcq_Time 1.04333312(s]
X Angle 30(deg)
Xt 3.3[aB]
X_pulse 2.61666667 [us]
I Ifr_Atn Dec 21.191(dB]
=7 ez AtnNoe 21191 [aB]
Irr Noise
Trr_Pwidth 0.115[ns]
Decoupling TRUE
Initial Wait 1(s)
Noe TRUE
=] Noe_Time 2[s]
< Repstition Time = 3.04333312[s]
3
] F3C
g =
3° i
]
2
c]
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N-(3-Methylbut-2-en-1-yl)-5-(trifluoromethyl)pyridin-2-amine 3ab

] 2 IJEDLD

7.0
7

6.0

5.0

4.0

Filename
Author
Experiment
Sample_td

Spectrometer

Field Strength
X_Acq Duration

Irr_Doma;

Actual_Start_Time
Revision_1

M-HH9-66-5_Proton-1-4.3df
delta

proton. jxp
M-HH9-66-5

T 23 ma-z0z2 1337 30

single _pulse
1p CoupLEx
13107

Proton
Proton

tppm]

x

INM-ECS400
= DELTA2_NMR

9.389766[T] (400 [MHz])
2.18365952(s]

18
= 399.78219838 [MHz]

1
0.45794685 [Hz]
7.5030012 [kHz]
6.00240096 [kiiz]

oton
399.78219838 [MHz]
5(ppm]

- . oron
2 Trioes 35970219936 (uz)
Tri_Offset 5 [ppm
(2 Cipped D
g pods s
Toraiscans B
Retsmasion betay = 3161
Recve. P
- Tom Got 21.sac)
S X_90_Width 11.87[us]
X Acq Time 2.18365952(s]
hnra
s o o Xatn = 1tam
S 2 S 3 5 X_Pulse 5.935[us]
= < 2 I7r_Mode off
TriMode oet
Danie. Presat ags
Initial Wait 1s]
2] Repetition Tine - 7.1365952(a)
8
g F3;C
z J J | k N =
i- ‘
]
T T T T T T T T T T
8.0 70 6.0 50 40 3.0 20 10 0 \N N =
o % Q= o o =00 — N3 oo -3 o H
S5 235 @ 83 25285 B zgQ 228 E
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G2 Az g b aaadd ¢ a2z S E
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43 Filename = M-BH9-66-5-C_Carbon-1-2.3
Author delta
carbon. jxp
M-HH9-66-5-C
- CHLOROFORM-D
-7 18-DEC-2021 12:34:03
= 7-MAR-2022 12:52:36
Cor single pulse decoupled ga
) Data_Format 1D com
= Dim_Si: 26214
X_Domain Carbor
Dim_Title Carbon13
Dim Units ]
o Dimensions
S site Me-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.04333312(s]
X_Dom: = 13c
X Freq 100.52530333 [MHz]
X offset 100 [ppm]
X Points 32768
~3 CPresca: 1
< X_Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kiz]
X Sweep_Clipped = 25.12562814 [kiiz]
TEr_Domain oton
v 3 Tre Freq 399.78210838 [MHz]
< Irr Offset 5(ppm]
Clipped FALSE
Scans 4096
- Total_Scans 4096
o Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Ge 21.8(dc)
- X_90 Width 8.4[us]
pE X Acq_Time 1.04333312(s]
X AngTe 30(deg)
X atn 3.6[a8]
X_Pulse 2.8[us]
- Ifr_Atn Dec 20,725 [aB)
=3 Tre_Atn Noe 20725 [aB]
Trr Noise
Irs pwidth 0.115[ns]
Decoupling TRUE
o] Initial Wait 1(s]
S Noe TRUE
Noe_ 2[s]
Repstition mime - 3 04333312(s)
9 S
]
Zo | \ N =
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(E)-N-(1,3-Diphenylallyl)-5-(trifluoromethyl)pyridin-2-amine 3ac

T T T T T T T T T T T T T T
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X : parts per Million : Carbon13
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S8325¢
ST —cxw
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T
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0000 —— =1

=
=
5 JEOL
(N
prTy— — w9 66-1-2_proven-1-3.
e s
Eeperioant pocon. fxp
i it
< Ctonorornis
Actual_Start Time = 19-DEC-2021 15:33:17
Beviston 3ims e = N Manz0s2 12:34:35
- single_puse
24 b v
s
taoton
reoren
tppm]
:
Sor-zcseoo
emtromstar = bmieas men
Field Strength = 5.309766(T (4000MEE])
X_Acq_Duration 2.18365952[s]
he S
hve < 395 78219830 e
X offset 5 (ppm:
Fooimes it
rosnea o
o X Resolution 0.45794685 [Hz]
S X Sweep. 7.5030012 (kHz]
vt c1ipped - & codbaseiinn
T perain o
e b4 SN,
Irr offset 5(ppm]
Tribemein on
fg S50 Shatsn3e (e1
Tri_Offset 5 [ppm:
Cripoea Z e
e .
Tt scans -k
Relaxation Delay = 5a1
Tacer.oain 3
Temp_Get: 21.514c]
X_90_Width 11.87[us]
= | oo X“Acq_Time 2.18365952 5]
= % e
- XAtn 1[dB]
X Pulse 5.935[us]
LS oie
Triioas okt
+ : M4 = Dante_Presat FALSE
3 S Initial Wait 1(s]
< 3 Repetition Time = 7.18365952[s]
o F3C
3
g /
5
: L | |
P J -
z
T T T T T T T T
70 6.0 50 40 30 20 10 0 N NH
N A AN |
e — O 0w T 0~ el ol o /
2222822 LYSRD E
9%z a5 8 E
d22333% 40033 g 3ac Ph Ph
o] D
prTy— w6612 Carbon-1-2.3
e bt
e
2]
Comment single pulse decoupled ga
Sere pormat 1o Sorn
| Dim iz 26214
= X_Domain Casbor
ST Tisie Caronts
e ees e
Dinsnsions
o Hor-zcseoo
59 Spectrometer = DELTAZ NMR
Fiela strength = 5.309766(T] (4000MEE])
X_Acq_Duration 1.04333312[s]
e e
hve 1o 52530333 pe1
<] Xottaet 100 {ppm]
s X Points 32768
rosnea :
X_Resolution 0.95846665 [Hz]
b g S oasaan tinay
v cuippes = o8 isaesarimny
] Ter Domain oton
S To: Freq 399.76219838 [Miz]
Irr offset 5(ppm]
Clizped e
aar prres
. forat scans priss
= Relaxation_Delay = 2[s]
racvnain b3
Terp e 5171001
X_90_Width 8.4[us]
X Acq Time 1.04333312(s]
3 X AngTe 30[deg)
s Xoatn 3.61d8]
X Pulse 8[us]
TEr Atn Dec 20.725(dB]
TreAtn Noe 20.725[aB]
Trrheiza
I\E Trrpeidth 0.115 (ms]
< Decoupling TRUE
Tnieio mais ¥
e H)
Noe_Time 2(s]
B Nerctition ine = 3 o4333312(e)
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o
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6-chloro-3-nitropyridin-2-amine 3ad

IJEDLD

X : parts per Million : Carbon13

S <

=E 3

a ‘ 2

23 Filename = M-HH9-65-1_Proton-1-3.jdf

b Author delta

proton. 3xp
E M-HH9-65-1

S CHLOROFORM-D

< 17-DEC-2021 08:57:24

B = "7-MAR-2022 14:2

Comment single_pulse

23 Data_Format 1D COMPLEX

a Dim_Siz 13107

X_Domain Proton
E Dim_Title Proton

o Dim Units [ppn]

=k Dimensions X

Q site NM-ECS400

E Spectrometer = DELTAZ_NMR
=3 Field Strength 9.389766[T] (400 [MHz])
] X_Acq_Duration 2.18365952[s]
X Dom: =1
E X Freq 399.78219838 [MHz]

> X offset 5 [ppm

<9 X Points 16384

- Prasca 1

E| X_Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
2] X Sweep_Clipped 6.00240096 [kHz]
= Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
E Irr offset 5 [ppn]

- Tri_Domain oton

INE Tri Freq 399.78219838 [Mz]

- Tri Offset 5 [ppm

E Clipped FALSE
Scans 8

S Total_scans 8

23

- Relaxation Delay = 5[s]

E Recvr_Gain 6
Temp_Get 21.8[dc]
=3 X_90_Width 11.87[us]

hed X_Acq_Time 2.18365952[s]

E X Angle
X atn 1[aB]

< X_pulse 5.935[us]

<7 IEr_Mode ot
TriMode ofe

E Dante_Presat FALSE
_ Initial Wait 1(s]

3, 2 8 Repetition Time = 7.18365952[s]
Lo NO,
2 =
g 3
E

"
2 L
P )
2 NS
T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 10 0 Cl N NH
oo ze crw-oaxnm g
g4 %3 2233528489 E 3ad Ph Ph
& e % o FeERR RS dé 3
X : parts per Million : Proton
Filename M-HH9-65-1-C_Carbon-1-2.3
Author delta
Experiment
sample_1d
Actual_start_Time
Revision_Time
<
- 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
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.04333312(s]
X Dom: 13
X Freq 100. 52530333 [Mz]
X offset 100 [ppm]
- X Points 32768
> | Prasca 1
N X_Resolution 0.95846665 [Hz]
X Sweep = 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814[kHz]
Irr_Domain oton
Irr Freq = 399.78219838 [MHz]
Irr offset 5 [ppn]
Clipped FALSE
Scans = 676
Total_Scans = 676
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 21.7[dc]
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
- X_Angle 30[deg]
24 Xt 3.6[aB]
X_pulse 2.8[us]
Ifr_Atn Dec 20.725[dB]
Irr_Atn Noe 20.725[dB]
Irr Noise
Trr_Pwidth 0.115ns]
Decoupling TRUE
Initial Wait 1(s]
Noe TRUE
Noe_Time 2[s]
Repetition Time = 3.04333312(s]
2 NO,
5 =
g A
EE
c]
T T T T T T T T T T T T T T T T T T T T T T T N
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 cl N NH
= e coyxoo oo noo o
=g s5gFE22 ¢ 288 @
5 S 8gEgYx I 88 i
£2 3RsEEs o REE @ 3ad Ph”™ "Ph
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N-(4-methoxybenzyl)-3-nitropyridin-2-amine 3ae

T T T T T T T T T T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 1

X : parts per Million : Carbon13

~
g
2

>
2
*

137.717

A

b
b
=
a

129.432

114.186 ——
112,136 —

77.335
77.221
77.020
76.696

=
&

45.003

T T
00 0

Cl

<
P
S
s 2 JEOL
E “
<
] Filename = M-HHO-73-1_Proton-1-5.3df
< Author = delta
= Experiment proton. 3xp
a sample_1d M-HE9-73-1
o = CHLOROFORM-D
9 Actual_Start_Time = 23-DEC-2021 09:37:42
z Revision Time = B8-MAR-2022 10:37:51
% single_pulse
1D C
< 13107
= Proton
Proton
<
<=7 - = [epm)
- S F: o NM-ECS400
24 o = Spectrometer = DELTAZ_NMR
. Field Strength 9.389766[T] (400 [MHz])
39 X_Acq_Duration 2.18365952[s]
2 X Dom: 1
> X Freq = 39978219838 [Miz]
“d X offset 5 [ppm
- X Points 16384
) Cpresca =1
B X Resolution 0.45794685 [Hz]
- X sweep 7.5030012 [kHz]
< X Sweep_Clipped = 6.00240096 [kHz]
=1 Irr_Domain oton
- Trr_Freq 399.78219838 [MHz]
< Irr_Offset 5(ppm]
EE TriDomain oton
Tri Freq 399.78219838 [Mz]
=3 Tri Offset 5 [ppm
o Clipped = FALSE
- Scans 8
<=4 Mz 2 Total_Scans =38
% < =
ki Relaxation Delay = 5[s]
= Recvr._Gain 50
= Temp_Get 21.6[dc)
- X_90_Width 11.87[us]
24 X_Acq_Time 2.18365952(s]
% X Angle
= = X_Atn 1[dB]
=1 X_pulse 5.935[us]
IEr_Mode ot
. TriMode ofe
37 Dante_Presat FALSE
Initial Wait 1(s]
=) Repetition Time = 7.18365952[s]
-
<
B
P
g2 = NO,
D ) |
£ :
T T T T T T T N
9.0 | 5.0 i 4.0 | 3.0 20 10 (‘] Cl N H
z ga o E
g &8 L E 3ae OMe
X : parts |
=
=]
Filename = M-HHO-73-1-C_Carbon-1-2.3
Author delta
2
2]
Comment single pulse decoupled ga
Data_Format 1D COMPLEX
Dim_Siz 26214
X_Domain carbor
- Dim_Title Carbon13
e Dim Units pm]
Dimensions
site NM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength = 9.389766[T] (400([MHz])
X_Acq_Duration 1.04333312(s]
X Dom: = 13¢
<« X Freq 100.52530333 [Miz]
S7 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]
s Clipped FALSE
Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 21.8[dc)
X_90_Width 8.4[us]
o XAcq_Time 1.04333312(s]
< X_Angle 30(deg)
Xt 3.6[aB]
X_pulse 8[us]
Ifr_Atn Dec 20.725(aB]
Irr_Atn Noe 20.725[aB]
Irr Noise
Trr_Pwidth 0.115[ns]
Decoupling TRUE
=] Initial Wait 1(s]
< Noe TRUE
Noe_Time 2[s]
Repstition Time = 3.04333312[s]
3
5 NO
s 2
< =
g o
2
c]

3ae OMe
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(E)-6-Chloro-N-(1,3-diphenylallyl)-3-nitropyridin-2-amine 3af

g JEOL
8
2| =
-
Filename = M-EHO-73-3_Proton-1-3.3df
Author = delta
Experiment proton. jxp
Sample_Td M-EH9-73-3
= CHLOROFORM-D
Actual_Start_Time = 22-DEC-2021 08:35:15
Revision Time = 8-MAR-2022 10:50:04
<] single_pulse
- - 13107
2 Proton
o Proton
[ppm]
4-ECS400
Spectrometer = DELTAZ MMR
Field Strength 9.389766[T] (400 [Mz])
X_Acq Duration 2.18365952(s]
X Do 10
> XFreq = 399.78219838 [Maz]
| X_Offset 5 [ppm!
X points 16384
CPrescas -1
5 ES X_Resolution 0.45794685 [Hz]
£l = X Sweey 7.5030012 [kHz]
X Sweep_Clippad = 6.00240096 [kHz]
IZr_Domain oton
Irr_Freq 39978219838 [Miz]
Irr_Offset 5[ppm]
Tri Domain oton
TriFreq 399.78219838 [Miz]
- Q Tri_Offset 5[ppm
> = Clipped = FALSE
N Scans 8
Total_Scans -8
. Relaxation Delay = 5(s]
v e g(g Recvr_Gain 4
I == Temp_Get: 21.114c]
= s X_90_Width 11.87[us]
X_Acq_Time 2.18365952(s]
X AngTe
X_Atn 1(dB]
X_Pulse 5.935[us]
o IEr_Mode ot
= Tri_Mode off
Dante_presat FALSE
Initial Wait 1(s]
J Repetition Time = 7.18365952[s]
NO,
g /
g
k]
- | |
1 U
£ N\
T T T T T T T T T T
90 80 70 60 40 30 20 10 o| Cl N NH
Ll <+ [ MANMO T~ O =D T oA o /
€% L4 I8ELRE558883ISS44N E 3af Ph Ph
o I R CHCHE b=Rv - Re v So R R R E
X : parts per Million : Proton
o] JEOL ;
- Filename = M-BH9-73-3-C_Carbon-1-2.3
-3 Author delta
carbon. jxp
M-BH9-73-3-C
CHLOROFORM-D
- 23-DEC-2021 09:04:34
- = B8-MAR-2022 11:03:09
Comment. single pulse decoupled ga
Data_Format 1D CoupLEX
= Dim Siz 26214
- X_Domain Carbor
Din Title Carbon13
Dim Units pm]
- Dimensions
24 site 4-ECS400
Spectrometer = DELTAZ MMR
Field Strength = 9.389766[T] (400[Mz])
« X_Acq_Duration 1.04333312[s]
= X_Dom: = 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
X points 32768
I CPrescas N
= X_Resolution 0.95846665 [Hz]
X Swe 31.40703518 [kHz]
X_Sweep_Clipped 25.12562814 [kiz]
IZr_Domain oton
E Irr_Freq 399.78219838 [Miz]
< Irr Offset 5[ppm]
Clipped FALSE
Scans s12
“ Total_Scans s12
e
Relaxation Delay = 2(s]
Recvr_Gain 60
Temp_Ge 21.8[4C]
< X_90_Width 8.4[us]
=7 X_Acq_Time 1.04333312[s]
X Angle 30(deg]
X Atn 3.6[dB]
X_pulse 8[us]
] IFr_Atn_Dec 20,725 [aB)
< Irr_Atn Noe 20.725[dB]
Irr Noise
Irr_Pwidth 0.115[ms]
o Decoupling TRUE
RE Initial Wait 1ts)
Noe TRUE
Noe_Time 2[s]
Repetition Time = 3.04333312[s]
- <3
g NO.
£ 2
] =
ERS] |
H
E)
T T T T T T T T T T T T T T T T T T T T T T T ~
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 CI N NH
DO RRRXTO =D TR D 3 now o /
AERZERIZZATLAES 2 288 2
S8LERIRELLETL88 7 FER 3
ERSLECEEERERSS = EEE kg 3af Ph Ph

X : parts per Million : Carbon13
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N-(1,3-diphenylprop-2-yn-1-yl)-3-nitropyridin-2-amine 3ag

IJEDLD

T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 14¢

X : parts per Million : Carbon13
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]
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ZEE
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= Filename = M-HHO-73-2_Proton-1-3.3df
< Author = delta
Experiment proton. 3xp
Sample_td M-HEO-73-2
= CHLOROFORM-D
Actual_Start_Time = 22-DEC-2021 08:2
Revision 1 = "8-MAR-2022 11:12:20
single_pulse
1D COMPLEX
13107
Proton
Proton
[ppml
x
< JNM-ECS400
« Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
X Dom: 1
X Freq = 39978219838 [Miz]
o X offset 5 [ppm
g Xpoints 16384
Cprescans =1
X Resolution 0.45794685 [Hz]
X Swee; 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
P Tre Fr 399.78219838 [MHz]
<A Irr offset 5 [ppn]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm
Clipped = FALSE
Scans 8
Total_Scans =8
g2 P Relaxation Delay = 5[s]
s |- S Recvr_Gain 6
Temp_Get 21.1[dc)
X_90_Width 11.87[us]
X_Acq_Time 2.18365952(s]
X Angle
= X atn 1(a8]
- X_pulse 5.935[us]
IEr_Mode ot
TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
J B Repetition Time = 7.18365952[s]
= 2
g |
]
£ N
| | IV VA L ) Ll Cl N NH
c]
T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
AN AN N | %39 PO
ax 23 cmTmoo s aa s \
23 88 E0Ia28zRR3 g
S5 oaa ST MmdEgey S Ph
P IR R S LR =
X : parts per Million : Proton
]
-] JEOL
~1 Filename = M-HHO-73-2-C_Carbon-1-2.3
- Author delta
Experiment carbon. 3xp
© Sample_td M-HE9-73-2-C
=1 CHLOROFORM-D
23-DEC-2021 08:30:13
8-MAR-2022 11:59:50
|
- Comment single pulse decoupled ga
Data_Format 1D COMPLEX
1 Dim_Siz 26214
~ X_Domain carbor
Dim_Title Carbon13
. Dim Units pm]
~1 Dimensions
site NM-ECS400
“ Spectrometer = DELTAZ_NMR
- Field Strength = 9.389766[T] (400([MHz])
X_Acq_Duration 1.04333312(s]
~1 X Dom: = 13¢
- X Freq 100.52530333 [Miz]
X offset 100 [ppm]
< X Points 32768
=4 Cpresca 1
X Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
] X Sweep_Clipped = 25.12562814 [kiiz]
< Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
R Irr offset 5 [ppn]
S Clipped FALSE
Scans 512
~ Total_Scans 512
=4
Relaxation Delay = 2[s]
Recvr_Gain 60
E Temp_Ge 21.8[dc)
< X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
] X_Angle 30(deg)
s Xt 3.6[aB]
X_pulse 8[us]
- Ifr_Atn Dec 20.725(aB]
= Irr_Atn Noe 20.725[aB]
Irr Noise
Trr_Pwidth 0.115[ns]
! Decoupling TRUE
S Initial Wait 1(s)
Noe = TRUE
o] s ot
< NO,
3 =1 =
8 s
]
|
L , o m " L
T oy ‘ oy ; - ' —_—-, X
g cl” N7 ONH
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2-chloro-6-(trifluoromethyl)pyridin-3-amine 3ah

: IJEDLD

<
21
Filename M-HH9-82-6_Proton-1-3.3df
Author delta
Experiment proton. 3xp
sample_1d M-HH9-82-6
. = CHLOROFORM-D
%7 Actual_Start_Time = 26-JAN-2022 17:32:09
Revision_Time = 8-MAR-2022 12:12:15
single_pulse
1D CoMPLEX
13107
) Proton
=7 Proton
[ppml
x
site NM-ECS400
Spectrometer = DELTAZ_NMR
<] Field Strength 9.389766[T] (400 [MHz])
< X_Acq_Duration 2.18365952[s]
= X pom: 1
N X Freq = 39978219838 [Miz]
X offset 5 [ppm
X_points 16384
Cpresca -1
<7 X_Resolution 0.45794685 [Hz]
i X sweep 7.5030012 [kHz]
X sweep_Clipped 6.00240096 [kiiz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
- Tri_Domain oton
4 Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm
Clipped = FALSE
Scar 8
Total_Scans -
. Relaxation Delay = 5[s]
“ Recvr_Gain 6
Temp_Get 21.2[dc)
X_90_Width 11.87(us]
X_Acq_Time 2.18365952(s]
X Angle
X atn 1[aB]
= 5 s X_pulse 5.935[us]
o = 2 (s Irr_Mode off
- -2 TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time 7.18365952(s]
2 J
, FsC N _Cl
g =~
E - J L
£ :

6.0 5.0 4.0 3.0 2.0 1.0

=z
T

~
-
-
w
Q
=2

5.572
5.560
5.327

0.000
T
0
T
=2

=
=4
e
NE
n
g
<« : .
N Filename = M-HH9-82-6C_Carbon-1-2.3d
Author delta
k|
o
E|
o
o Comment single pulse decoupled ga
< Data_Format 1D CoMPLEX
&3 bim Siz 26214
o X_Domain carbor
o Dim_Title Carbon13
Dim Units pm]
E Dimensions
- site NM-ECS400
~ Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
© 3 X_Acq_puration 1.04333312[s]
il X_Doma: =13
" X Freq 100.52530333 [Miz]
pi X offset 100 [ppm]
X_Points 32768
hE CPresca: 4
- X_Resolution 0.95846665 [Hz]
] X Sweep 31.40703518 [kHz]
i X Sweep_Clipped = 25.12562814[kHz]
“ Irr_Domain oton
i Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
=3 Clipped FALSE
= Scans 4096
P Total_Scans 4096
Relaxation Delay = 2[s]
2F Recvr._Gain 0
< Temp_Get 21.6[ac]
% X_90_Width 8.4[us]
33 X“Acq_Time 1.04333312(s]
N X_Angle 30[deg]
=4 Xt 3.6[aB]
X_pulse 2.8[us]
| Ifr_Atn Dec 20.725[dB]
S Irr_Atn Noe 20.725[dB]
- Irr Noise
s Trr_Pwidth 0.115ns]
Decoupling TRUE
<3 Initial Wait 1(s]
< Noe TRUE
PN Noe_Time 2[s]
=1 Repetition Time = 3.04333312(s]
o
g °7
S
§-1 FsC. _N_ _Cl
£
] | | =
2o
c]
T T T T T T T T T T T T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O
= A | / NH
FE&o22giigsetzagasd 2588 2 E 3ah
ESY538252552883858% aage & g
SEARCIAKENNNESEEEE ERES € 9 Ph Ph

X : parts per Million : Carbon13
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4-bromopyridin-2-amine 3ai

-

10.87

1.00
—
1.02

1.03

1.05

1.00

IJEDLD

Filename M-HH9-65-4_Proton-1-2.3df
Author delta
Experiment proton. jxp
Sample_td M-HH9-65-4
= CHLOROFORM-D

28-DEC-2021 09:03:09

Actual_Start_Time
= 8-MAR-2022 12:27:22

Revision_Time

single_pulse
1D COMPLEX
13107
Proton
Proton
[ppn]
x
site NM-ECS400
Spectrometer = DELTAZ_NMR
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18365952[s]
X Dom: 1
X Freq = 39978219838 [Miz]
X offset 5 [ppm
X Points 16384
Cpresca -1
X Resolution 0.45794685 [Hz]
X sweep 7.5030012 [kHz]
X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
Trr F: 399.78219838 [MHz]
1

Sippm

oton
399.78219838 [MHz]

TriFreq

Tri Offset 5[ppm
Clipped = FaLSE
Scans 8
Total_Scans -8
Relaxation Delay = 5[s]
Recvr_Gain a2
Temp_Get 21.1[dc)
X_90_Width 11.87(us]
X Acq_Time 2.18365952(s]
X AngTe

X_Atn 1(dB]

X Pulse 5.935(us]
Ifx_Mode ofs

Tri Mode ofs

Repetition Time = 7.18365952(s]

Br

X : parts per Million : Carbon13

o
3
]
|
g
E J | = Ph
T T T T T T
. 5.0 4.0 3.0 2.0 1.0 0 N
o = <
EEE E 3ai "
=3
3
E JEOL
&
<
E
LeE| Filename = M-HH9-65-4-C_Carbon-1-2.3
o Author delta
=+
hE
-
E
N
o Comment. single pulse decoupled ga
- Data Fornat b Sonreex
s Dim Sea 26214
N ¥ Domain Casbo
k| Dim_Title Carbonl3
Dim Unite ot
N X
=E Dinansions
Site Te-mcsa00
] Spectrometer = DELTAZ_NMR
- Field Strength = 9.389766(T] (400(MEz])
P X_Acq_Duration 1.04333312[s]
. ¥ poss lhe
L Y reea 100, 52530333 w21
Woreset 100tppmt
E| X Points 32768
- Prescas n
<3 X_Resolution 0.95846665 [Hz]
2 bwep 51740705518 (ke
- Sweep_Clipped = 25 12662014 ]
] Tre borain oton
Teipoen 556. 78219838 (2]
E Irr offset = 5[ppm]
- Clipped FALSE
-1 1570
= Total_Scans 1879
o
= Relaxation pelay = 2(s]
Recve Gasn )
g, Temp_Get 19.6[dC]
X_90_Width 8.4[us]
| X_Acq_Time 1.04333312(s]
= X_AngTe 30([deg]
~ X Atn 3.6[dB]
=7 X_Pulse 2.8[us]
- ITr_Atn Dec = 20.725[dB]
| Irr_Atn_Noe 20.725[dB]
2 “aen s
TreNotse
w3 Irr_Pwidth 0.115[ms]
=] Decoupling TRUE
3 Tnieind weat Tte)
3 mor
- Noe_Time 2[s]
=7 Repetition Time = 3.04333312(s]
o
82 Br
% -3
£3
I I
—g T T T T T T T T T T T T T T T T T T T T T T T / Ph
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
AN AN X,
Low s oazsmoa s S N N Ph
T 2 3 g3z @ o8 288 5
L 2 2 nEgs e oS @88 g H
¢ % 5 n&55 2 2 S 3ai
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4-chloropyridin-2-amine 3aj
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X : parts per Million : Carbon13
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% Filename M-EH9-65-3_Proton-1-2.3df
- Author delta
- Experiment proton. 3xp
=23 Sample_td M-EH9-65-3
s = CHLOROFORM-D
Actual_start_Time -DEC-2021 08:4
21 Revision Tims = B-MAR-2022 13:0
- single_pulse
< 1D COMPLEX
v 13107
- Proton
= Proton
23 Ippm]
= x
NM-ECS400
2] Spectrometer = DELTAZ TR
Field Strength 9.389766[T] (400 [MHz])
o X_Acq_puration 2.18365952[s]
o X Dom: 1
X Freq = 39978219838 [Miz]
o X offset 5 [ppm
=9 X Points 16384
- Prasca -1
. X_Resolution 0.45794685 [Hz]
dh X sweep 7.5030012 [kHz]
S X Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain oton
= Tre Freq 399.78210838 [MHz]
] Irr offset 5 [ppn]
Tri_Domain oton
- TriFreq 399.78210838 [MHz]
=1 Tri Offset 5 [ppm
Clipped = FALSE
Scans 8
=4 Total_Scans Ze
Relaxation Delay = 5[s]
< Recvr_Gain 4
< Temp_Get 21.41dc)
X_90_Width 11.87[us]
- X_Acq_Time 2.18365952(s]
1 X Angle
X atn 1(a8]
X_pulse 5.935[us]
2] Tor Mode oit
TriMode ofe
Dante_Presat FALSE
<7 Initial Wait 1(s]
m o (8 5 a = Repetition Time 7.18365952(s]
- =
o J Cl
8 <
g =1
g
P 1 " 2 Ph
c]
T T T T T T T
6.0 5.0 4.0 3.0 20 1.0 0| S
Sdzozy me =g E H
2288 9= 28 g 3aj
ERCICRER I i 3 a)
ton
=4
<3
o
N
24 Filename = M-HHO-65-3 Carbon-1-2.3df
Author delta
*3
~3
© Comment single pulse decoupled ga
=7 Data_Format 1D COMPLEX
Dim_Siz 26214
- X_Domain Cazbor
S Dim_Title Carbon13
Dim Units pm]
< Dimensions
" site NM-ECS400
- Spectrometer = DELTAZ_NMR
“ Field Strength 9.38976617] (400 (MHz])
X_Acq_Duration 1.04333312(s]
X_Doma: =13
] X Freq 100.52530333 [MHz]
- X offset 100 [ppm]
X Points 32768
=] Prasca 1
- X_Resolution 0.95846665 [Hz]
X Sweep 31.40703518 [kHz]
=] X Sweep_Clipped = 25.12562614 [kHz]
Irr_Domain oton
Tre Freq 399.78210838 [MHz]
2] Trroffset 5[ppm
< Clipped FALSE
Scans 1024
=3 Total_Scans 1024
Relaxation Delay = 2[s]
=4 Recvr_Gain 60
Temp_Ge 20.6[dc]
X_90_Width 8.4[us]
= XAcq_Time 1.04333312(s]
< X_Angle 30(deg)
Xt 3.6[aB]
fal X_pulse 2.8[us]
s Ifr_Atn Dec 20.725(aB]
Irr_Atn Noe 20.725[aB]
<1 Irr Noise
S Trr_Pwidth 0.115[ns]
Decoupling TRUE
«] Initial Wait 1(s)
S Noe TRUE
Noe_Time 2[s]
ok Repstition Time = 3.04333312[s]
s
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6-methoxy-3-nitropyridin-2-amine 3ak
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] Filename M-HH9-84-4_Proton-1-2.3df

Author delta

Experiment proton. 3xp
o Sample_Id M-HHO-84-4
=7 = CHLOROFORM-D

Actual_Start_Time = 19-JAN-2022 08
o Revision Time = B-MAR-2022 13:22:36
“] single_pulse

1D COMPLEX
13107
< Proton
<] Proton
[ppml
x
< JNM-ECS400
=1 Spectrometer = DELTAZ_NMR

Field Strength 9.389766[T] (400 [MHz])
= X_Acq_Duration 2.18365952[s]

S X“pom 10

X Freq = 39978219838 [Miz]

X offset 5 [ppm
=1 X Points 16384
=S Cpresca =1

X Resolution 0.45794685 [Hz]

X sweep 7.5030012 [kHz]
=] X Sweep_Clipped = 6.00240096 [kHz]
% Irr_Domain oton

Trr_Freq 399.78219838 [MHz]

Irr offset 5 [ppn]
<] Tri_Domain oton
= Tri Freq 399.78219838 [Mz]

Tri Offset 5 [ppm

Clipped = FALSE
<] Scans 8
< Total_Scans =8

o Relaxation Delay = 5[s]
<] 3 Recvr_Gain 15
“ Temp_Get 221dc]

X_90_Width 11.87(

X_Acq_Time 2.18365952(s]
=] X Angle
<~ X atn = 1[dB]

X_pulse 5.935[us]

IEr_Mode ot
=] Tri Mode ofe
- Dante_Presat FALSE

- - = | Initial Wait 1(s]
& 5 [o 5 Repetition Time 7.18365952(s]
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o Filename = M-EH9-84-4C_Carbon-1-2.3d
-1 Author delta
o
]
*
= Comment single pulse decoupled ga

Data_Format 1D COMPLEX
~3 bim Siz 26214
= X_Domain carbor

Dim_Title Carbon13
E Dim Units o]

- Dimensions

“- site NM-ECS400

MR Spectrometer = DELTAZ_NMR

<« Field Strength 9.389766[T] (400 [MHz])
=1 X_Acq_Duration 1.04333312(s]

X_Doma: =13
«] X Freq 100.52530333 [Miz]
- X offset 100 [ppm]

X Points 32768
Bk Cpresca 1
- X Resolution 0.95846665 [Hz]

_ X Sweep 31.40703518 [kHz]
=9 X Sweep_Clipped = 25.12562814[kHz]

Irr_Domain oton
P Trr_Freq 399.78219838 [MHz]
=9 Irr offset 5 [ppn]

Clipped FALSE
o Scans 1012
=3 Total_scans 1012
%3 Relaxation Delay = 2[s]

s Recvr_Gain 60

Temp_Get 22.4[dc)
~3 X_90_Width 8.4[us]
< X_Acq_Time 1.04333312(s]
© X_Angle 30[deg]

29 Xt 3.6[aB]

X_pulse 2.8[us]
" Ifr_Atn Dec 20.725[dB]
P Irr_Atn Noe 20.725[dB]

Irr Noise
<3 Trr_Pwidth 0.115ns]

S Decoupling TRUE

Initial Wait 1(s]

“q Noe TRUE

e Noe_Time 2[s]

. Repetition Time = 3.04333312(s]
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N-Benzhydrylisoquinolin-3-amine 4a

-] = JEOL
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Actual_Start_Time = 5-JAN-2022 13:0
_ .
2] one
tppm]
I
F Spectrometer = DELTAZ_NMR
rrore semengen = 5309756151 000D
X_Acq_Duration 2.18365952[s]
e :
- 22 reassoro e
] X offset 5[ppm:
X_Resolution 0.45794685 [Hz]
y o gmsessstay
Irr offset 5(ppm]
Tri_Offset 5 [ppm
=] Ciinged IaE
Temp_Get. 20.1dc)
X_90_Width 11.87[us]
X Acq Time 2.18365952(s]
- o - rs S X atn 1[dB]
5‘ 2 S =1 bt S X_Pulse 5.935[us]
. B3 S 3 I7r_Mode off
=1 Tri_Mode ot
Initial Wait 1s]
Repetition Time = 7.18365952[s]
.
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%] Filename = M-EH9-75-2C_Carbon-1-2.3d
- Author delta
=3
|
co single pulse decoupled ga
“- Data_Format 1D CompLEX
M Dim_51: 26214
X_Domain carbor
Dim_Title Carbon13
<3 Dim_Units pn]
- 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]
=4 X swee; 31.40703518 [xHz]

X_Sweep_Clipped 25.12562814 [kHz]

IZr_Domain oton

24 To: Freq 39976219838 (Miz]
Irr Offset 5[ppm]
Clipped FALSE

< Scans 8096

s Total_Scans 8096

~ Relaxation Delay = 2(s]

7 Recvr_Gain 60
Temp_Ge 20.5(4c)

© X_90 Width 8.4us]

37 X_Acq_Time 1.04333312(s]
X AngTe 30[deg]

- XTatn 3.6a8]

pel X pulse 8(us]
IFr_Atn_Dec 20,725 [aB)
Irr_Atn Noe 20725 [aB]

=+ Irr Noise

< Irr_Pwidth 0.115[ms]
Decoupling TRUE

] Initial Wait 1(s)

s Noe = TRUE
Noe '
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Ethyl
4b

(E)-2-(1,3-diphenylallylamino)-7-isopropyl-5-oxo-5H-chromeno[2,3-b]pyridine-3-carboxylate

CO,Et
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Ph
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3 Filename M-HH9-77-2-2_Proton-1-3.3
N Author delta
N Experiment proton. 3xp
o sample_1d M-HHO-77-2-2
-
N Actual_Start_Time = 28-DEC-2021 09
- Revision_Time 8-MAR-2022 13:56:
o = single_pulse
-3 1D C
o 13107
s Proton
E Proten
o] ppm
- NM-ECS400
] Spectrometer DELTA2_NMR
- Field Strength = 9.389766[T] (400[MHz])
=3 X_Acq_Duration 2.18365952[s]
X Dom: 1
K X Freq 399.78219838 [Miz]
= X offset s[
" X_points 16384
piE Cpresca 1
X Resolution 0.45794685 [Hz]
hE @ X Sweep. 7.5030012 [kHiz]
- E X sweep_Clipped 6.00240096 [kiiz]
m Irr_Domain oton
- Trr_Freq 399.78219838 [MHz]
~ Irr offset 5 [ppn]
-7 Tri_Domain oton
Tri Freq 399.78219838 [Mz]
=3 Tri Offset 5 [ppm
= Clipped FALSE
=] o _ Scans 8
= N S Total_Scans 8
B Relaxation belsy = 5(s1
Recvr_Gain 1
*3 40[dc]
S 11.87[us]
~ 2.18365952(s]
=4
1[aB]
©
> - Elfrs s 5.935(us
Sy (8 . EESE = 3 ore !
0 3 R = T ofs
= Dante_Presat FALSE
< Initial Wait 1(s]
=7 Repetition Time = 7.18365952[s]
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“ Filename = M-EH9-77-2-3C_Carbon-1-3.
=3 Author = delta
Experiment
- sample_1d
S Actual_Start_Time
Revision_Time
.
= single pulse decoupled ga
S 1D COMPLEX
26214
o] Cazbor
= Carbon13
Pl
=] INM-ECS400
= Spactromatar DELTAZ_NMR
— Field Strength 9.389766[T] (400 [MHz])
=1 X_Acq_Duration 1.04333312(s]
X Dom: 13
X Freq 100.52530333 [Miz]
2 X oftset 100 (ppm]
= X_Points 32768
Cpresca 1
. X Resolution 0.95846665 [Hz]
&7 X_Sweep 31.40703518 [kHz]
S X Sweep_Clipped = 25.12562814 [kiiz]
Irr_Domain oton
= Trr_Freq 399.78219838 [MHz]
=] Trroffset 5[ppml
< Clipped FALSE
Scans 8192
27 Total_Scans e
=y
Relaxation Delay = 2[s]
- Recvr_Gain 60
& Temp_Ge 20.414C]
S X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
- X Angle 30[deg]
== Xatn 3.6(a8]
< X_Pulse 8[us]
Ifr_Atn Dec 20.725[dB]
2 Irr_Atn Noe 20.725[dB]
S Irr Noise
Trr_Pwidth 0.115ns]
o Decoupling TRUE
87 Initial Wait 1(s]
S Noe = TRUE
Noe_Time = 2[s]
= Repetition Time = 3.04333312(s]
S
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Diphenylmethyl ether §

<]
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Filename M-HH9-86-1_Proton-1-3.3df
Author delta
=) Experiment proton. jxp
=7 Sample_Id M-HH9-86-1
= CHLOROFORM-D
Actual_Start_Time = 14-JAN-2022 07:39:46
Revision_Time = 10-MAR-2022 13:24:40
single_pulse
1D COMPLEX
o 13107
<1 Proton
Proton
[ppml
x
NM-ECS400
Spectrometer = DELTAZ_NMR
P Field Strength 9.389766[T] (400 [MHz])
= X_Acq_Duration 2.18365952[s]
X Dom: 1
X Freq = 39978219838 [Miz]
X offset 5 [ppm
X_Points 16384
Cpresca =1
X Resolution 0.45794685 [Hz]
- X sweep 7.5030012 [kHz]
Z X sweep_Clipped 6.00240096 [kiiz]
Irr_Domain oton
Trr_Freq 399.78219838 [MHz]
Irr offset 5 [ppn]
Tri_Domain oton
Tri Freq 399.78219838 [Mz]
Tri Offset 5 [ppm
=] Clifped = s
« Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain 6
Temp_Get 21.7[dc)
X_90_Width 11.87(us]
- X_Acq_Time 2.18365952(s]
> X Angle
o X_Atn 1(dB]
X_pulse 5.935[us]
g IEr_Mode ot
i TriMode ofe
Dante_Presat FALSE
Initial Wait 1(s]
- Repetition Time = 7.18365952[s]
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Filename = M-EH9-86-1C-2_Carbon-1-3.
Author delta
carbon. 3xp
n-2
o CHLOROFORM-D
= 17-JAN-2022 03:20:28
= 10-MAR-2022 13:35:26
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
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]
Irr offset 5 [ppn]
<] Clipped FALSE
i Scans 2048
Total_Scans 2048
Relaxation Delay = 2[s]
Recvr_Gain 60
Temp_Get 21(dc)
X_90_Width 8.4[us]
XAcq_Time 1.04333312(s]
<] X_Angle deg]
o Xt 3.6[aB]
X_pulse {us]
Ifr_Atn Dec = 20.725[aB]
Irr_Atn Noe 20.725[dB]
Irr Noise
Trr_Pwidth 0.115ns]
Decoupling TRUE
Initial Wait 1(s]
<] Noe TRUE
- Noe_Time 2[s]
Repetition Time = 3.04333312(s]
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