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1. General Experimental Information

'H NMR and "*C NMR spectra were recorded at ambient temperature using 400, 500
or 600 MHz spectrometers. The data are reported as follows: chemical shift in ppm
from internal tetramethylsilane on the d scale, multiplicity (br = broad, s = singlet, d =
doublet, t = triplet, ¢ = quartet, m = multiplet), coupling constants (Hz), and
integration. High resolution mass spectra were acquired on an LTQ FT spectrometer,
and were obtained by peak matching. Melting points are reported uncorrected.
Analytical thin layer chromatography was performed on 0.25 mm extra hard silica gel
plates with UV254 fluorescent indicator. Chromatography was performed using with
300-400 mesh silica gel (Si0;). Unless otherwise noted, all reagents and solvents

were obtained from commercial sources and, where appropriate, purified prior to use.

2. Optimization tables for the formation of 2a and 3a

Table S1. Optimization Conditions for formation of 2a.”
Me Me

Lot .y
® X N
Ve IN,o Cat. Nl > . /\/|\)—Ph
NNy solent T PN Ph PR
1a 2a 3a
entry Cat. solvent T (°C) 2a%" 3a%"
1 - THF 80 <5 <5
2 FeCly*6H,0 THF 80 33 <5
3 FeCls THF 80 39 <5
4 FeCls MeCN 80 30 <5
5 FeCls toluene 80 38 <5
6 FeCls DCE 80 24 <5
7 FeCls DMSO 80 27 <5
8 FeCls dioxane 80 21 <5
9 FeCls MeOH 80 46 <5
10 FeCls t-BuOH 80 51 <5
11 FeCls i-PrOH 80 56 <5
12¢ FeCls i-PrOH 80 65 <5
13¢ FeCls i-PrOH 80 35 <5
14° FeCls i-PrOH 80 52 <5
15¢ FeCls i-PrOH 70 58 <5

16° FeCl; i-PrOH 100 64 <5
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17 FeCl, i-PrOH 80 17 <5

18 Fe(OTH), i-PrOH 80 32 <5
19 Fe(OTH); i-PrOH 80 33 <5
20 CuCl i-PrOH 80 <5 <5
21 Pd(OAc), i-PrOH 80 11 <5

“Reaction conditions: 1a (0.2 mmol), Cat. (20 mol% unless noted), solvent (2 mL),
80 °C, 1224 h; "Isolated yield; “3A MS (200 mg) was added; “4A MS (200 mg) was
added; °SA MS (200 mg) was added.

Table S2. Optimization Conditions for formation of 3a.”

Me
]\@ o Me 5
Me IN,O Cat./L N /\)NijiMe . /\)NQ*Ph
PhW\Ph solvent T o S"">pn Ph7
1a 2a 3a
__ N\ Me Me
— \ __
\ 7 \= \_ = Meml\ﬂe
L1 L2 L3
entry Cat./ L solvent T (°C) 2a%" 3a%"
1 FeCls/L1 i-PrOH 80 10 31
2 FeCls/L1 MeCN 80 14 38
3 FeCl;*6H,0O/ L1 MeCN 80 18 43
4 FeCl;*6H,0O/ L1 DCE 80 15 26
5 FeCl;*6H,0O/ L1 toluene 80 <5 60
6 FeCl;*6H,0O/ L1 DMSO 80 <5 57
7 FeCl;*6H,0O/ L1 DMF 80 <5 63
8 FeCl;*6H-,0O/ L1 dioxane 80 <5 78
9 FeCl;*6H,0O/ L1 THF 80 <5 79
10 FeCl;*6H,0O/ L1 THF 60 <5 75
11 FeCl;*6H,0O/ L1 THF 40 <5 50
12 FeCl;*6H,0O/ L1 THF 25 <5 <5
13 FeCl;*6H,0O/ L1 THF 100 <5 58
14° FeCl;*6H,0O/ L1 THF 80 <5 78
15¢ FeCl;*6H,0O/ L1 THF 80 <5 59
16 FeCl;*6H,0/ L2 THF 80 <5 32
17 FeCl;*6H,0O/ L3 THF 80 <5 73
18 FeCl;*6H,0O/ L4 THF 80 <5 71
19 Fe(Cl04)3*9H,0/ L1 THF 80 <5 36
20 Fe(OTf);/ L1 THF 80 <5 24
21 FeCly/ L1 THF 80 <5 <5

S3



22 Fe(OTH),/ L1 THF 80 <5 <5

23 Cu(OAc),/L1 MeCN 80 10 <5
24 CuCl/L1 MeCN 80 6 <5
25 Pd(OAc)y/L1 MeCN 80 <5 23

“Reaction conditions: 1a (0.2 mmol), Cat. (20 mol% unless noted), L (40 mol%
unless noted), solvent (2 mL), 25 °C, 7-24 h; ’Isolated yield; ¢ FeCl;*6H,O (20
mol%), L1 (60 mol%); ¢ FeCl3*6H,0 (10 mol%), L1 (20 mol%).

3. Synthesis of tetrasubstituted pyridines 2

R4 R®
O R4
n3 | ﬁ/o FeCls (20 mol%) - N N
=
R1J\/AR2 3 AMS, i-PrOH, 80 °C R R?
1 2

General procedure A: A Teflon-sealed flask was charged with nitrone 1 (0.2 mmol),
FeCl; (7 mg, 20 mol%), 3AMS (200 mg) under N, atmosphere. i-PrOH (2 mL) was
then added via syringe and the reaction vessel was once again sealed with a Teflon
cap. The reaction mixture was stirred at 25 °C for 5 min and then heated at 80 °C for
12—15 h until nitrone 1 was consumed completely (monitored by TLC). At this time,
the solvent was removed under reduced pressure and the crude product was purified
by flash column chromatography (the crude residue was dry loaded on silica gel, 1/50

to 1/20, ethyl acetate/petroleum ether) to afford tetrasubstituted pyridines 2.

Me

N\Me

o~ C
2a
(E)-2,3-Dimethyl-4-phenyl-6-styrylpyridine (2a)!", light yellow solid, 0.036 g, 65%
yield. Mp: 101-102 °C; "H NMR (400 MHz, CDCls): 6 7.49—7.45 (m, 3H), 7.39—7.32
(m, 3H), 7.29-7.17 (m, 5H), 7.12—7.08 (m, 2H), 2.54 (s, 3H), 2.11 (s, 3H); °C NMR
(100 MHz, CDCls): § 157.7, 151.9, 149.9, 140.0, 136.7, 131.5, 128.7, 128.6, 128.4,
128.3, 127.9, 127.7, 127.5, 126.9, 120.4, 23.6, 16.2; HRMS (ESI) m/z calcd for
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Cy1HyoN (MJrH)+ 286.1590, found 286.1578.
Me

N\Me

I
Oha®
MeO
2

b

OMe

(E)-4-(4-Methoxyphenyl)-6-(4-methoxystyryl)-2,3-dimethylpyridine (2b), light
yellow solid, 0.016 g, 23% yield. Mp: 115-116 °C; '"H NMR (400 MHz, CDCls): ¢
7.44-7.40 (m, 3H), 7.19-7.17 (m, 2H), 7.06 (s, 1H), 6.99 (d, J = 16.4 Hz, 1H),
6.92-6.90 (m, 2H), 6.83-6.81 (m, 2H), 3.79 (s, 3H), 3.75 (s, 3H), 2.53 (s, 3H), 2.12 (s,
3H); *C NMR (100 MHz, CDCl;): 6 159.6, 159.2, 157.4, 152.2, 149.6, 132.4, 131.1,
129.9, 129.8, 128.2, 127.2, 126.2, 120.2, 114.1, 113.7, 55.3, 55.3, 23.6, 16.2; IR (thin
film) 2976, 2899, 1651, 1453, 1380, 1327, 1087, 973, 881, 692 cm '; HRMS (ESI)

m/z caled for Co3H4NO, (M+H)" 346.1802, found 346.1778.
Me

N\Me

I
DhaA®
Me

2¢

Me

(E)-2,3-Dimethyl-6-(4-methylstyryl)-4-p-tolylpyridine (2¢), yellow oil , 0.035 g, 56%
yield. '"H NMR (400 MHz, CDCl;): § 7.44-7.36 (m, 3H), 7.18-7.11 (m, 4H),
7.08—7.02 (m, 4H), 2.52 (s, 3H), 2.33 (s, 3H), 2.26 (s, 3H), 2.10 (s, 3H); °C NMR
(100 MHz, CDCl3): 0 157.5, 152.1, 149.9, 137.9, 137.4, 137.1, 134.2, 131.4, 129.3,
128.9, 128.6, 127.4, 127.3, 126.8, 120.3, 23.6, 21.2, 21.2, 16.1; IR (thin film) 2955,
2924, 2856, 1583, 1513, 1456, 1380, 971, 821, 742 cm™'; HRMS (ESI) m/z calcd for

Ca3Hp4N (M+H)" 314.1903, found 314.1882.

Me

N\Me

|
T
F3C

2d

CF3

(E)-2,3-Dimethyl-4-(4-(trifluoromethyl)phenyl)-6-(4-(trifluoromethyl)styryl)pyri



dine (2d), yellow oil, 0.045 g, 53% yield. '"H NMR (500 MHz, CDCls): J 7.91-7.85
(m, 2H), 7.83—7.74 (m, 5H), 7.60 (d, J = 8.0 Hz, 2H), 7.40-7.36 (m, 1H), 7.29-7.28
(m, 1H), 2.78 (s, 3H), 2.33 (s, 3H); °C NMR (125 MHz, CDCl;): d 158.3, 151.4,
148.6, 143.5, 141.7, 140.3, 138.0, 130.3, 130.1 (q, J = 31.9 Hz), 129.6 (q, J = 236.1
Hz), 129.1, 127.2, 127.0, 125.9 (q, J = 36.3 Hz), 125.6 (q, J = 27.4 Hz), 1253 (q, J =
270.5 Hz), 120.7, 23.6, 16.1; ’F NMR (100 MHz, CDCl3): 6 —62.5; IR (thin film)
2926, 2857, 1657, 1613, 1585, 1325, 1016, 968, 841, 685 cm'; HRMS (ESI) m/z

calcd for Cy3H;sF¢N (M+H)+ 422.1338, found 422.1311.
Me

N\Me

I
DA
Br
2

(¢

Br

(E)-4-(4-Bromophenyl)-6-(4-bromostyryl)-2,3-dimethylpyridine (2e), light yellow
solid, 0.051 g, 58% yield. Mp: 102-103 °C; 'H NMR (600 MHz, CDCls): ¢
7.60—7.58 (m, 2H), 7.52—7.47 (m, 3H), 7.42-7.41 (m, 2H), 7.20-7.16 (m, 3H),
7.13-7.10 (m, 1H), 2.62 (s, 3H), 2.17 (s, 3H); °C NMR (150 MHz, CDCl;): J 157.9,
151.6, 148.9, 138.7, 135.8, 131.8, 131.6, 130.6, 130.4, 128.5, 128.4, 127.7, 122.1,
121.9, 120.4, 23.5, 16.1; IR (thin film) 2923, 1592, 1486, 1453, 1381, 1070, 1006,
962, 823 cmfl; HRMS (ESI) m/z caled for C; HsBr,N (M+H)+ 441.9801, found
441.9771.

2f

(E)-4-(2-Bromophenyl)-6-(2-bromostyryl)-2,3-dimethylpyridine (2f), light yellow
solid, 0.047 g, 54% yield. Mp: 118—119 °C; 'H NMR (600 MHz, CDCls): 6 7.86 (d, J
= 15.6 Hz, 1H), 7.73—7.68 (m, 2H), 7.58 (d, J = 7.8 Hz, 1H), 7.42-7.39 (m, 1H),
7.32—7.26 (m, 2H), 7.22—7.21 (m, 1H), 7.18=7.11 (m, 3H), 2.64 (s, 3H), 2.06 (s, 3H);
BC NMR (150 MHz, CDCly): 6 157.5, 151.6, 140.7, 136.7, 133.1, 132.8, 130.2, 129.4,
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129.2, 127.6, 127.4, 127.0, 124.4, 122.7, 120.0, 23.3, 15.9; IR (thin film) 2977, 2899 ,
1649, 1453, 1381, 1275, 1087, 1048, 880, 692 cm '; HRMS (ESI) m/z calcd for
C,1HisBr,N(M+H)" 441.9801, found 441.9780.

2g
(E)-4-(Furan-2-yl)-6-(2-(furan-2-yl)vinyl)-2,3-dimethylpyridine (2g), yellow oil,

0.025 g, 47% yield. '"H NMR (500 MHz, CDCls): 6 7.57 (s, 1H), 7.47-7.42 (m, 3H),
7.08 (d, J=15.5 Hz, 1H), 6.70 (d, J = 3.5 Hz, 1H), 6.55-6.54 (m, 1H), 6.44—6.42 (m,
2H), 2.62 (s, 3H), 2.42 (s, 3H); *C NMR (125 MHz, CDCls): § 158.1, 153.2, 151.8,
151.6, 142.9, 142.5, 137.5, 126.3, 125.6, 119.2, 117.8, 111.7, 111.6, 111.3, 109.9, 23.9,
16.6; IR (thin film) 3119, 2924, 2856, 1640, 1597, 1454, 1014, 965, 885, 738 cm ';
HRMS (ESI) m/z caled for C;7H6NO, (M+H)Jr 266.1176, found 266.1162.

2h

(E)-2,3-Dimethyl-4-(thiophen-2-yl)-6-(2-(thiophen-2-yl)vinyl)pyridine(2h), light
yellow solid, 0.031 g, 53% yield. Mp: 72—73 °C; "H NMR (400 MHz, CDCl5): 6 7.75
(d, J = 16.0 Hz, 1H), 7.42-7.41 (m, 1H), 7.23—-7.21 (m, 2H), 7.15-7.13 (m, 3H),
7.02=7.00 (m, 1H), 6.98 (d, J = 16.0 Hz, 1H), 2.62 (s, 3H), 2.35 (s, 3H); °C NMR
(100 MHz, CDCl3): 0 158.1, 151.6, 142.5, 142.3, 140.8, 127.7, 127.6, 127.6, 127.4,
127.3,127.2, 126.3, 125.1, 124.8, 120.9, 23.8, 16.4; IR (thin film) 3071, 2922, 2855,
1583, 1543, 1454, 1387, 958, 854, 698 cm'; HRMS (ESI) m/z calcd for C7H ¢NS,
(M+H)" 298.0719, found 298.0699.
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2i
2,3-Dimethyl-4,6-diphenylpyridine (2i)!", light yellow solid, 0.038 g, 74% yield.
Mp: 57-58 °C; "H NMR (600 MHz, CDCl;): 6 8.01-7.99 (m, 2H), 7.48—7.35 (m, 9H),
2.68 (s, 3H), 2.23 (s, 3H); >C NMR (150 MHz, CDCls): 6 157.7, 153.6, 150.3, 140.2,
139.5, 128.8, 128.6, 128.5, 128.3, 127.7, 127.4, 126.8, 119.4, 23.6, 16.0; HRMS (ESI)

m/z caled for CoH1gN (M+H)" 260.1434, found 260.1417.

Me

N\Me

6-(4-Methoxyphenyl)-2,3-dimethyl-4-phenylpyridine (2j), light yellow solid, 0.038
g, 65% yield. Mp: 80—81 °C; 'H NMR (600 MHz, CDCls): 6 7.97-7.95 (m, 2H),
7.48-7.45 (m, 2H), 7.42—7.39 (m, 2H), 7.35-7.34 (m, 2H), 6.98-6.97 (m, 2H) , 3.85
(s, 3H), 2.66 (s, 3H), 2.21 (s, 3H); °C NMR (150 MHz, CDCl3): 6 160.1, 157.5, 153.3,
150.2, 140.3, 132.2, 128.8, 128.3, 128.0, 127.6, 126.6, 118.6, 114.0, 55.3, 23.6, 16.0;
IR (thin film) 2925, 1609, 1452, 1376, 1253, 1168, 974, 837, 776, 703 cm™'; HRMS

(ESI) m/z caled for CooHaoNO (M+H)™ 290.1539, found 290.1526.

Me
N\Me
l/

2k

Br

6-(4-Bromophenyl)-2,3-dimethyl-4-phenylpyridine (2k), light yellow solid, 0.045 g,
67% vyield. Mp: 88—89 °C; 'H NMR (400 MHz, CDCls):  7.90-7.88 (m, 2H),
7.57-7.55 (m, 2H), 7.49-7.42 (m, 4H), 7.35-7.32 (m, 2H), 3.85 (s, 3H), 2.66 (s, 3H),
2.22 (s, 3H); *C NMR (100 MHz, CDCls): 6 157.9, 152.4, 150.3, 140.1, 138.5, 131.7,
128.7, 128.4, 128.3, 127.8, 127.8, 122.8, 119.0, 23.7, 16.1; IR (thin film) 2924, 1663,
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1589, 1547, 1492, 1451, 1008, 829, 771, 702 cm '; HRMS (ESI) m/z calcd for

C1oH7BrN (M+H)" 338.0539, found 338.0523.

Me
N\Me
l/

21

OMe

4-(4-Methoxyphenyl)-2,3-dimethyl-6-phenylpyridine (21), light yellow solid, 0.029
g, 50% yield. Mp: 99-100 °C; 'H NMR (400 MHz, CDCl;): § 8.00 (d, J = 4.8 Hz,
2H), 7.46—7.44 (m, 3H), 7.39—-7.36 (m, 1H), 7.30 (d, J = 5.6 Hz, 2H), 7.01 (d, J = 6.0
Hz, 2H), 3.88 (s, 3H), 2.66 (s, 3H), 2.24 (s, 3H); °C NMR (100 MHz, CDCl;): 6
159.2, 157.7, 153.6, 149.8, 139.7, 132.5, 130.0, 128.6, 128.3, 127.5, 126.8, 119.5,
113.8, 55.3, 23.7, 16.1; IR (thin film) 2924 , 1609, 1510, 1455, 1380, 1244, 1170, 826,

687 cm'; HRMS (ESI) m/z caled for CooHz0NO (M+H) ™ 290.1539, found 290.1526.

Me
N\Me
'/

2m

Br

4-(4-Bromophenyl)-2,3-dimethyl-6-phenylpyridine (2m), light yellow solid, 0.041
g, 61% yield. Mp: 89-90 °C; 'H NMR (600 MHz, CDCl;): ¢ 8.00 (d, J = 4.8 Hz, 2H),
7.61 (d, J = 5.6 Hz, 2H), 7.46—7.44 (m, 2H), 7.40—7.38 (m, 2H), 7.23 (d, /= 5.2 Hz,
2H), 2.67 (s, 3H), 2.21 (s, 3H); °C NMR (150 MHz, CDCls): J 157.9, 153.8, 149.0,
139.3, 139.1, 131.5, 130.4, 128.6, 128.5, 127.2, 126.8, 122.0, 119.0, 23.6, 16.0; IR
(thin film) 2924, 1595, 1455, 1377, 1325, 1166, 1069, 826, 775, 670 cm '; HRMS

(ESI) m/z caled for C1oH7BrN (M+H)" 338.0539, found 338.0518.

Me
N\Me
'/

2n

CF3

2,3-Dimethyl-6-phenyl-4-(4-(trifluoromethyl)phenyl)pyridine (2n), light yellow
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solid, 0.039 g, 60% yield. Mp: 79—80 °C; 'H NMR (600 MHz, CDCls): 6 8.01-7.99
(m, 2H), 7.75 (d, J = 9.6 Hz, 2H), 7.48-7.45 (m, 4H), 7.42-7.38 (m, 2H), 2.69 (s, 3H),
2.21 (s, 3H); °C NMR (150 MHz, CDCl;): 6 158.0, 153.9, 148.9, 143.9, 139.2, 130.1
(q,J=39.5Hz), 129.2, 128.7, 128.6, 127.1(q, J = 267.8 Hz), 126.8, 125.4 (q, J = 33.0
Hz), 125.2, 118.9, 23.6, 16.0; ’F NMR (100 MHz, CDCl;): 6 —62.5; IR (thin film)
3066, 2927, 1665, 1577, 1325, 1166, 1067, 838, 776, 695 cm '; HRMS (ESI) m/z

calcd for CyoH7F5N (MJrH)Jr 328.1308, found 328.1291.

Me
N\Me
'/

20

NO»

2,3-Dimethyl-4-(4-nitrophenyl)-6-phenylpyridine (20), light yellow solid, 0.038 g,
62% yield. Mp: 178—179 °C; 'H NMR (400 MHz, CDCls): 6 8.34 (d, J = 8.8 Hz, 2H),
8.01-7.98 (m, 2H), 7.53—7.51 (m, 2H), 7.47-7.39 (m, 4H), 2.68 (s, 3H), 2.21 (s, 3H);
BC NMR (100 MHz, CDCls): 6 158.2, 154.0, 147.9, 147.7, 146.9, 139.1, 129.8, 128.7,
128.7, 126.8, 126.7, 123.7, 118.5, 23.6, 16.0; IR (thin film) 2925, 1655, 1512, 1460,
1344, 1167, 973, 841, 693 cm '; HRMS (ESI) m/z caled for Ci1oH;7N,O, (M+H)"

305.1285, found 305.1264.

Me

N\Me

O | = O Br
2p

4-(3-Bromophenyl)-2,3-dimethyl-6-phenylpyridine (2p), light yellow solid, 0.052 g,
76% yield. Mp: 98-99 °C; '"H NMR (600 MHz, CDCls): § 7.91 (d, J = 8.0 Hz, 2H),
7.47-7.17 (m, 8H), 2.58 (s, 3H), 2.12 (s, 3H); *C NMR (150 MHz, CDCl;): ¢ 157.9,
153.8, 148.6, 142.3, 139.3, 131.7, 130.8, 129.9, 128.6, 128.5, 127.4, 127.2, 126.8,
122.4,119.0, 23.6, 16.0; IR (thin film) 2960, 1652, 1489, 1450, 1325, 1186, 1070, 827,
773, 688 cm'; HRMS (ESI) m/z caled for CioHizBrN (M+H)" 338.0539, found
338.0524.
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Nl\ Br
0
2q

4-(2-Bromophenyl)-2,3-dimethyl-6-phenylpyridine (2q), light yellow solid, 0.039 g,
58% yield. Mp: 106—107 °C; "H NMR (400 MHz, CDCls): 6 7.93 (d, J = 7.2 Hz, 2H),
7.62 (d, J= 8.0 Hz, 1H), 7.38—7.27 (m, 5H), 7.21-7.14 (m, 2H), 2.59 (s, 3H), 2.00 (s,
3H); *C NMR (100 MHz, CDCl;): d 157.6, 153.6, 149.3, 141.0, 139.5, 132.8, 130.3,
129.3, 128.6, 128.5, 128.0, 127.4, 126.8, 122.8, 118.9, 23.5, 15.7; IR (thin film) 3058,
2923, 2855, 1659, 1585, 1432, 1379, 1026, 979, 692 cm™'; HRMS (ESI) m/z calcd for
C1oH7BrN (M+H)" 338.0539, found 338.0518.

Me
N\Me
I/ o

|/
2r

4-(Furan-2-yl)-2,3-dimethyl-6-phenylpyridine (2r), light yellow solid, 0.033 g, 67%
yield. Mp: 64—65 °C; '"H NMR (400 MHz, CDCLs): 6 8.04 (d, J = 7.6 Hz, 2H), 7.85 (s,
1H), 7.59-7.58 (m, 1H), 7.49-7.45 (m, 2H), 7.41-7.39 (m, 1H), 6.74 (d, J = 3.6 Hz,
1H), 6.57-6.56 (m, 1H), 2.68 (s, 3H), 2.47 (s, 3H); °C NMR (100 MHz, CDCls): 6
158.0, 154.0, 151.8, 142.9, 139.6, 137.8, 128.6, 128.4, 126.8, 125.6, 116.0, 111.6,
111.4, 23.9, 16.5; IR (thin film) 3056, 2924, 2856, 1664, 1595, 1553, 1451, 1026, 741,
694 cm™'; HRMS (ESI) m/z caled for Ci7H sNO (M+H)" 250.1226, found 250.1209.

Me
N\Me
I/ s

|/
2s

2,3-Dimethyl-6-phenyl-4-(thiophen-2-yl)pyridine (2s), light yellow solid, 0.039 g,
74% yield. Mp: 62—63 °C; 'H NMR (400 MHz, CDCl;): § 8.03—-8.00 (m, 2H), 7.59 (s,
1H), 7.49-7.37 (m, 4H), 7.16-7.14 (m, 2H), 2.69 (s, 3H), 2.40 (s, 3H); °C NMR (100
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MHz, CDCLy): 6 158.1, 153.8, 142.5, 141.0, 139.4, 128.6, 128.5, 127.7, 127.6, 127.3,
126.8, 126.3, 119.7, 23.9, 16.3; IR (thin film) 2925, 1640, 1459, 1379, 1165, 974,
1048, 880, 692 cm '; HRMS (ESI) m/z caled for Ci7H NS (M+H)" 266.0998, found
266.0980.

Et

NN E

o

Ph” Ph
2ac
(E)-2,3-Diethyl-4-phenyl-6-styrylpyridine (2ac), yellow oil, 0.037 g, 59% yield. 'H
NMR (400 MHz, CDCls): 6 7.71-7.69 (m, 3H), 7.58—7.53 (m, 3H), 7.50—7.32 (m,
7H), 3.11 (q, J = 14.4 Hz, 2H), 2.78 (q, J = 14.4 Hz, 2H), 1.58 (t, J = 7.2 Hz, 3H),
1.18 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls): d 161.5, 152.0, 150.4, 140.4,
137.0, 133.1, 131.7, 128.6, 128.5, 128.4, 128.2, 127.9, 127.5, 126.9, 120.5, 28.2, 21.7,
15.2, 14.1; IR (thin film) 3028, 2964, 2871, 1581, 1495, 1449, 1383, 969, 756, 699

cm '; HRMS (ESI) m/z caled for C3HyaN (M+H)™ 314.1903, found 314.1881.

Ph

N\Et

o

Ph” Ph

2ad
(E)-3-Ethyl-2,4-diphenyl-6-styrylpyridine (2ad), yellow oil, 0.033 g, 45% yield. 'H
NMR (400 MHz, CDCls): ¢ 7.47-7.44 (m, 5H), 7.39-7.28 (m, 8H), 7.24-7.13 (m,
5H), 2.57 (q, J = 14.0 Hz, 2H), 0.67 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCls):
0 159.7, 152.3, 151.0, 141.5, 140.1, 136.8, 133.6, 132.3, 128.8, 128.6, 128.5, 128.3,
128.3, 128.1, 128.0, 127.7, 127.7, 127.0, 121.5, 22.3, 14.8; IR (thin film) 3058, 2966,
2873, 1688, 1579, 1449, 1212, 970, 754, 693 c¢cm '; HRMS (ESI) m/z calcd for
Ca7Hp4N (M+H)" 362.1903, found 362.1884.

N

I/

Ph™ Ph
2ae

(E)-4-Phenyl-2-styryl-6,7-dihydro-5H-cyclopenta[b]pyridine (2ae)'®, light yellow
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solid, 0.027 g, 46% yield. Mp: 98-99 °C; "H NMR (600 MHz, CDCL): 6 7.54 (d, J =
16.2 Hz, 1H), 7.49 (d, J = 7.2 Hz, 2H), 7.41-7.36 (m, 4H), 7.32-7.30 (m, 1H),
7.27-7.25 (m, 2H), 7.18-7.12 (m, 3H), 3.03 (d, J = 7.8 Hz, 2H), 2.93 (d, J = 7.2 Hz,
2H), 2.05-2.00 (m, 2H); *C NMR (150 MHz, CDCL): J 166.5, 154.3, 145.7, 138.7,
136.9, 133.3, 131.5, 128.9, 128.6, 128.5, 128.2, 128.1, 127.9, 126.9, 119.4, 34.6, 30.7,
23.5.

N

o

Ph” Ph
2af

(E)-4-Phenyl-2-styryl-5,6,7,8-tetrahydroquinoline (2af)"); light yellow solid, 0.032
g, 52% yield. "H NMR (500 MHz, CDCls): ¢ 7.57 (d, J = 7.5 Hz, 2H), 7.52 (d, J =
16.0 Hz, 1H), 7.46—7.38 (m, 3H), 7.37—7.32 (m, 4H), 7.28—7.25 (m, 1H) , 7.21 (d, J =
17.0 Hz, 2H), 3.05 (t, J = 6.5 Hz, 2H), 2.64 (t, J = 6.0 Hz, 2H), 1.93—1.91 (m, 2H),
1.75-1.73 (m, 2H); *C NMR (125 MHz, CDCls): § 157.5, 152.5, 150.0, 139.5, 136.9,
131.7, 128.7, 128.6, 128.5, 128.3, 128.0, 127.7, 126.9, 119.8, 33.2, 27.4, 23.0, 23.0.

N

I/

Ph” Ph
2ag
(E)-4-Phenyl-2-styryl-6,7,8,9-tetrahydro-SH-cyclohepta[b]pyridine (2ag), light
yellow solid, 0.036 g, 52% yield; Mp: 109—110 °C; 'H NMR (400 MHz, CDCls): 6
7.47-7.44 (m, 3H), 7.35-7.33 (m, 2H), 7.30-7.28 (m, 1H), 7.26—-7.23 (m, 2H),
7.20-7.19 (m, 2H), 7.17-7.14 (m, 1H) , 7.10 (d, /= 15.6 Hz, 1H), 7.05(s, 1H), 3.08 (t,
J =114 Hz, 2H), 2.64 (t, J = 10.8 Hz, 2H), 1.79-1.76 (m, 2H), 1.72—1.69 (m, 2H),
1.54-1.52 (m, 2H); ?C NMR (100 MHz, CDCl3): § 164.0, 151.5, 149.3, 140.1, 136.9,
134.2, 131.6, 128.7, 128.6, 128.3, 128.2, 127.9, 127.5, 126.9, 120.5, 39.5, 32.2, 29.5,
27.9, 26.6; IR (thin film) 2922, 2851, 1638, 1583, 1444, 1383, 971, 757, 706, 689

em™'; HRMS (ESI) m/z caled for CasHasN (M+H)' 326.1903, found 326.1881.
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PR Ph
2ah

(E)-4-Phenyl-2-styryl-7,8-dihydro-5SH-pyrano[4,3-b]pyridine (2ah), light yellow
solid, 0.024 g, 38% yield. Mp: 108—109 °C; 'H NMR (400 MHz, CDCls): ¢
7.51-7.47 (m, 3H), 7.40-7.34 (m, 3H), 7.30-7.27 (m, 2H), 7.22-7.21 (m, 3H),
7.15-7.11 (m, 2H), 4.59 (s, 2H), 4.03 (t, J = 5.6 Hz, 2H), 3.07 (t, J = 5.6 Hz, 2H); °C
NMR (100 MHz, CDCl3): ¢ 153.8, 153.7, 147.5, 137.7, 136.7, 132.6, 128.7, 128.6,
128.4, 128.3, 128.1, 127.9, 127.0, 126.6, 120.2, 66.5, 65.7, 32.2; IR (thin film) 3049,
2923, 2847, 1637, 1581, 1388, 1098, 968, 760, 695 cm '; HRMS (ESI) m/z caled for
CyHNO (M+H)" 314.1539, found 314.1528.

2ai

(E)-4'-Phenyl-2'-styryl-7',8'-dihydro-5'H-spiro[[1,3]dioxolane-2,6'-quinoline]
(2ai), yellow oil, 0.042 g, 56% yield. "H NMR (400 MHz, CDCls): 6 7.49 (d, J= 7.6
Hz, 2H), 7.45 (d, J = 12.4 Hz, 1H), 7.39-7.32 (m, 3H), 7.29-7.17 (m, 5H), 7.13-7.09
(m, 2H), 3.92-3.87 (m, 2H), 3.85-3.82 (m, 2H), 3.18 (t, J= 6.8 Hz, 2H), 2.79 (s, 2H),
2.03 (t, J = 7.2 Hz, 2H); >C NMR (100 MHz, CDCl;): § 160.0, 153.2, 150.3, 139.0,
136.8, 132.2, 128.6, 128.4, 128.3, 128.1, 127.9, 127.0, 125.7, 120.0, 107.9, 64.5, 38.1,
37.2, 33.8, 31.5, 29.7; IR (thin film) 3057, 2952, 2883, 1735, 1582, 1450, 1098, 971,
761,701 cm'; HRMS (ESI) m/z caled for CysHyNO, (M+H)" 370.1802, found
370.1786.
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(E)-6-tert-Butyl-4-phenyl-2-styryl-5,6,7,8-tetrahydroquinoline (2aj), light yellow
solid, 0.043 g, 59% yield. Mp: 129-130 °C; 'H NMR (400 MHz, CDCls): ¢
7.46—7.43 (m, 2H), 7.39-7.36 (m, 1H), 7.35-7.27 (m, 3H), 7.24-7.20 (m, 4H),
7.16—7.13 (m, 1H), 7.11 (d, J = 16.0 Hz, 1H), 7.06 (s, 1H), 3.10-3.05 (m, 1H),
2.92-2.88 (m, 1H), 2.59 (d, J = 16.4 Hz, 1H), 2.32-2.25 (m, 1H), 2.01-1.98 (m, 1H),
1.41-1.28 (m, 2H), 0.77 (s, 9H); >C NMR (100 MHz, CDCls): § 157.5, 152.4, 150.2,
139.5, 136.9, 131.6, 128.7, 128.6, 128.5, 128.4, 128.3, 127.9, 127.7, 126.9, 119.9,
44.6, 41.2, 34.1, 32.4, 28.6, 27.5, 27.2, 24.3; IR (thin film) 3028, 2959, 2868, 1634,
1580, 1537, 1446, 972, 759, 696 cm™'; HRMS (ESI) m/z calcd for Co7H3oN (M+H)"

368.2373, found 368.2359.
Ph

N

s

Ph™ Ph
2ak
(E)-4,6-Diphenyl-2-styryl-5,6,7,8-tetrahydroquinoline (2ak), light yellow solid,
0.044 g, 57% yield. Mp: 153—154 °C; "H NMR (400 MHz, CDCl3): § 7.51-7.44 (m,
3H), 7.35-7.27 (m, 5H), 7.24=7.19 (m, 5H), 7.17-7.13 (m, 5H), 3.21-3.07 (m, 2H),
2.88-2.68 (m, 3H), 2.16—2.00 (m, 2H); >C NMR (100 MHz, CDCl;): ¢ 156.8, 152.9,
150.2, 145.9, 139.3, 136.9, 132.1, 128.7, 128.5, 128.4, 128.4, 128.2, 128.1, 128.0,
127.8, 127.0, 126.8, 126.3, 120.1, 40.7, 35.6, 33.5, 30.1; IR (thin film) 3026, 2925,
2860, 1631, 1579, 1536, 1444, 967, 758, 700 cm '; HRMS (ESI) m/z caled for

CaoHasN (M+H)" 388.2060, found 388.2044.

2am
(Z)-1,3-Diphenyl-3-(p-tolylamino)prop-2-en-1-one (6)*, light yellow solid, 0.016 g,
26% yield. Mp: 127-128 °C; 'H NMR (400 MHz, CDCls): § 12.82 (s, 1H), 7.89 (d, J
= 6.8 Hz, 2H), 7.39—7.23 (m, 7H), 6.85 (d, J = 8.0 Hz, 2H), 6.62 (d, J = 8.4 Hz, 2H),
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5.98 (s, 1H), 2.15 (s, 3H); '>C NMR (100 MHz, CDCls): 6 189.4, 161.7, 139.9, 136.8,

1359, 133.8, 131.1, 129.5, 129.3, 128.5, 128.4, 128.3, 127.2, 123.2, 96.5, 20.7;
Me
NI Me

2v

(E)-6-(4-Methoxystyryl)-2,3-dimethyl-4-phenylpyridine (2v), light yellow solid,
0.029 g, 45% yield. Mp: 92-93 °C; "H NMR (400 MHz, CDCl3): 6 7.57-7.53 (m, 3H),
7.36—7.34 (m, 2H), 7.27-7.25 (m, 3H), 7.18=7.16 (m, 2H), 6.99—6.98 (m, 2H), 3.86
(s, 3H), 2.61 (s, 3H), 2.20 (s, 3H); °C NMR (100 MHz, CDCl5): § 159.2, 157.6, 151.9,
149.6, 137.0, 132.3, 131.4, 129.9, 128.6, 128.4, 127.9, 127.7, 126.9, 120.6, 113.7,
55.3, 23.6, 16.2; IR (thin film) 2925, 1605, 1510, 1451, 1248, 1174, 1032, 971, 831,
694 cm'; HRMS (ESI) m/z caled for CpoHyNO (M+H)™ 316.1696, found 316.1681.

Me Me
NI X Me N| - Me
YT, O
+
CF;  FsC
a b
2w (a/b=1:3)

Pyridine (2w, a/b = 1:3), light yellow oil, 0.037 g, 52% yield; major isomer: '"H NMR
(600 MHz, CDCls): 6 7.60—7.56 (m, 5H), 7.47-7.43 (m, 3H), 7.32-7.31 (m, 2H),
7.25-7.23 (m, 1H), 7.18-7.16 (m, 1H), 2.63 (s, 3H), 2.20 (s, 3H); °C NMR (150
MHz, CDCls): 6 157.9, 152.1, 148.5, 143.7, 139.8, 132.0, 130.6 (q, J = 258.3 Hz),
129.6, 129.1, 128.7, 128.3, 127.9, 126.9, 125.6, 125.3, 120.0, 23.6, 16.1; minor
isomer: "H NMR (600 MHz, CDCly): § 7.74-7.63 (m, 5H), 7.42-7.40 (m, 3H), 7.
37-7.34 (m, 2H), 7.28=7.27 (m, 1H), 7.15-7.13 (m, 1H), 2.63 (s, 3H), 2.17 (s, 3H);
BC NMR (150 MHz, CDCl3): 6 157.8, 151.1, 150.1, 143.7, 139.8, 132.0 129.9, 129.4,
129.0 (q, J = 263.4 Hz), 128.4, 128.1, 127.8, 126.9, 125.5, 125.3, 121.0, 23.6, 16.2;
F NMR (100 MHz, CDCl;): § —62.5; IR (thin film) 3051, 2926, 2859, 1613, 1584,
1453, 1324, 1122, 969, 699 cm'; HRMS (ESI) m/z caled for CoHoFsN (M+H)"
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354.1464, found 354.1458.

4. Synthesis of 3,5-disubstituted isoxazolines 3

Me
Lo8 o
ﬁ/o FeCl36H,0 (20 mol%) MRZ

Me
1,10-Phen (40 mol% 1
R»]JJ\/\RZ ( 0) R

1 THF, 80 °C 3

General procedure B: A Teflon-sealed flask was charged with N-vinyl nitrone 1 (0.2
mmol), FeCl;*6H,O (11 mg, 20 mol%), 1,10-Phen (15 mg, 40 mol%) under N,
atmosphere. THF (2 mL) was then added via syringe and the reaction vessel was once
again sealed with a Teflon cap. The reaction mixture was stirred at 25 °C for 5 min
and then heated at 80 °C for 7-15 h until nitrone 1 was consumed completely
(monitored by TLC). At this time, the solvent was removed under reduced pressure
and the crude product was purified by flash column chromatography (the crude
residue was dry loaded on silica gel, 1/50 to 1/20, ethyl acetate/petroleum ether) to

afford 3,5-disubstituted isoxazolines 3.

3a

(E)-5-Phenyl-3-styryl-4,5-dihydroisoxazole (3a)l*), light yellow solid, 0.040 g, 79%
yield. Mp: 83—84 °C; '"H NMR (400 MHz, CDCl3): d 7.35-7.33 (m, 2H), 7.26-7.19
(m, 8H), 7.03 (d, J = 16.4 Hz, 1H), 6.63 (d, J= 16.4 Hz, 1H), 5.57 (dd, J = 10.4 Hz,
8.4 Hz, 1H), 3.52 (dd, J = 16.4 Hz, 7.2 Hz, 1H), 3.09 (dd, J = 16.4 Hz, 8.4 Hz, 1H);
C NMR (100 MHz, CDCls): 6 157.2, 140.7, 136.5, 135.6, 128.9, 128.7, 128.6, 128.1,
126.9, 125.7, 117.7, 82.5, 41.5; HRMS (ESI) m/z calcd for C;7H;(NO (M+H)"
250.1226, found 250.1217.
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(E)-5-(4-Methoxyphenyl)-3-(4-methoxystyryl)-4,5-dihydroisoxazole (3b), light
yellow solid, 0.031 g, 51% yield. Mp: 135—136 °C; '"H NMR (400 MHz, CDCl;): &
7.42 (d, J = 8.8 Hz, 2H), 7.32—7.28 (m, 2H), 7.01 (d, J = 16.4 Hz, 1H), 6.92—6.89 (m,
4H), 6.70 (d, J = 16.4 Hz, 1H), 5.63 (dd, J = 10.8 Hz, 8.8 Hz, 1H), 3.83 (s, 3H), 3.81
(s, 3H); 3.60 (dd, J = 16.4 Hz, 10.8 Hz, 1H), 3.20 (dd, J = 16.4 Hz, 8.4 Hz, 1H); °C
NMR (100 MHz, CDCl3): J 160.3, 159.6, 157.6, 136.1, 132.7, 128.5, 128.3, 127.3,
115.8, 114.3, 114.1, 82.4, 55.3, 55.2, 41.5; IR (thin film) 2959, 2840, 1604, 1510,
1463, 1244, 1175, 1027, 908, 817 c¢m '; HRMS (ESI) m/z caled for Ci9Hz0NOs
(M+H)" 310.1438, found 310.1423.

3c

(E)-3-(4-Methylstyryl)-5-p-tolyl-4,5-dihydroisoxazole (3c), light yellow solid,
0.040 g, 72% yield. Mp: 127-128 °C; "H NMR (400 MHz, CDCls): 6 7.36 (d, J = 8.0
Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 7.19-7.16 (m, 4H), 7.09 (d, J = 16.4 Hz, 1H), 6.71
(d, J=16.4 Hz, 1H), 5.66 (dd, J = 10.4 Hz, 8.0 Hz, 1H), 3.62 (dd, /= 16.4 Hz, 10.8
Hz, 1H), 3.20 (dd, J = 16.4 Hz, 8.4 Hz, 1H), 2.36 (s, 3H), 2.35 (s, 3H); *C NMR (100
MHz, CDCl;): 6 157.4, 139.1, 138.0, 137.8, 136.5, 133.0, 129.6, 129.4, 126.9, 125.9,
117.0, 82.6, 41.6, 21.3, 21.1; IR (thin film) 3031, 2922, 2857, 1608, 1511, 1451, 1368,
1111, 964, 811 cm™'; HRMS (ESI) m/z caled for C1oHooNO (M+H)" 278.1539, found
278.1518.
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(E)-5-(4-(Trifluoromethyl)phenyl)-3-(4-(trifluoromethyl)styryl)-4,5-dihydroisoxa
zole (3d), light yellow solid, 0.051 g, 66% yield. Mp: 113—114 °C; "H NMR (400
MHz, CDCl;): 6 7.66—7.61 (m, 4H), 7.56 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H),
7.22 (d, J = 16.4 Hz, 1H), 6.77 (d, J = 16.8 Hz, 1H), 5.80 (dd, J = 11.2 Hz, 7.6 Hz,
1H), 3.74 (dd, J = 16.4 Hz, 11.2 Hz, 1H), 3.21 (dd, J = 16.4 Hz, 7.6 Hz, 1H); “C
NMR (100 MHz, CDCls): 6 156.7, 144.7, 138.9, 135.2, 131.2 (q, J = 97.7 Hz), 130.8
(q, J = 32.1 Hz), 128.4 (q, J = 37.2 Hz), 127.1, 126.0, 125.9 (q, J = 10.9 Hz), 125.8,
125.3 (q, J = 270.5 Hz), 120.0, 81.9, 41.7; ’F NMR (100 MHz, CDCl3): § —62.6,
—62.7; IR (thin film) 3081, 2938, 1618, 1419, 1327, 1126, 1066, 910, 834, 736 cm ;
HRMS (ESI) m/z caled for C1oH4FsNO (M+H)" 386.0974, found 386.0956.

3t

(E)-5-(3-Bromophenyl)-3-(3-bromostyryl)-4,5-dihydroisoxazole (3t), light yellow
solid, 0.064 g, 76% yield. Mp: 94—95 °C; "H NMR (400 MHz, CDCl3):  7.59 (s, 1H),
7.52 (s, 1H), 7.46—7.43 (m, 2H), 7.39 (d, J = 8.0 Hz, 1H), 7.30—-7.21 (m, 3H), 7.12 (d,
J=16.4 Hz, 1H), 6.66 (d, J=16.4 Hz, 1H), 5.68 (dd, J = 11.2 Hz, 8.0 Hz, 1H), 3.66
(dd, J = 16.4 Hz, 11.2 Hz, 1H), 3.18 (dd, J = 16.4 Hz, 8.0 Hz, 1H); *C NMR (100
MHz, CDCl3): 6 156.7, 143.0, 137.7, 135.2, 131.9, 131.4, 130.4, 130.3, 129.9, 128.8,
125.4, 124.3, 123.0, 122.9, 119.0, 81.8, 41.6; IR (thin film) 2926, 1650, 1460, 1373,
1167, 973, 901, 786, 693 cm™'; HRMS (ESI) m/z caled for Ci7H4Br,NO (M+H)"
405.9437, found 405.9433.
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3f

(E)-5-(2-Bromophenyl)-3-(2-bromostyryl)-4,5-dihydroisoxazole (3f), light yellow
solid, 0.067 g, 80% yield. Mp: 102-103 °C; 'H NMR (600 MHz, CDCls): ¢
7.61-7.56 (m, 3H), 7.53 (dd, J = 7.2 Hz, 1.2 Hz, 1H), 7.20-7.14 (m, 2H), 7.10 (J =
16.8 Hz, 1H), 7.06 (d, J = 16.2 Hz, 1H), 5.99 (dd, /= 11.4 Hz, 7.2 Hz, 1H), 3.87 (dd,
J=16.2 Hz, 10.8 Hz, 1H), 3.11 (dd, J = 16.8 Hz, 7.2 Hz, 1H); *C NMR (150 MHz,
CDCls): 6 157.0, 140.3, 135.3, 135.2, 133.2, 132.7, 130.1, 129.4, 127.8, 127.7, 126.9,
126.7, 124.3, 120.9, 120.1, 81.8, 41.3; IR (thin film) 3050, 2954, 2863, 1655, 1620,
1465, 1434, 954, 896, 749 cm_l; HRMS (ESI) m/z caled for Ci7H4Br,NO (MJrH)Jr
405.9437, found 405.9424.

3g
(E)-5-(Furan-2-yl)-3-(2-(furan-2-yl)vinyl)-4,5-dihydroisoxazole (3g), light yellow

solid, 0.035 g, 76% yield. Mp: 92-93 °C; "H NMR (400 MHz, CDCls): § 7.45-7.42
(m, 2H), 7.01 (d, J = 16.4 Hz, 1H), 6.59 (d, J = 16.0 Hz, 1H), 6.46-6.43 (m, 2H),
6.41-6.40 (m, 1H), 6.37-6.35 (m, 1H), 5.66-5.61 (m, 1H), 3.42-3.40 (m, 2H); *C
NMR (100 MHz, CDCLy): & 157.0, 151.8, 151.6, 143.6, 143.2, 123.7, 115.9, 111.9,
111.2, 110.5, 108.8, 75.7, 37.3; IR (thin film) 3123, 2924, 2856, 1629, 1546, 1499,
1364, 1016, 906, 751 cm™'; HRMS (ESI) m/z caled for C13H,NO; (M+H)' 230.0812,
found 230.0802.

3h

(E)-5-(Thiophen-2-yl)-3-(2-(thiophen-2-yl)vinyl)-4,5-dihydroisoxazole (3h), light

520



yellow solid, 0.041 g, 78% yield. Mp: 84-85 °C; 'H NMR (400 MHz, CDCls): &
7.31-7.29 (m, 2H), 7.13—7.12 (m, 1H), 7.10 (d, J = 3.6 Hz, 1H), 7.03—6.98 (m, 2H),
6.95(d,J=16.4 Hz, 1H), 6.91 (d, /= 16.0 Hz, 1H) 5.91 (dd, /= 10.8 Hz, 8.4 Hz, 1H),
3.61 (dd, J = 16.4 Hz, 10.8 Hz, 1H), 3.32 (dd, J = 16.0 Hz, 8.0 Hz, 1H); °C NMR
(100 MHz, CDCls): ¢ 157.1, 143.1, 140.9, 129.4, 128.0, 127.9, 126.9, 126.6, 125.8,
125.5, 116.9, 78.4, 41.4; IR (thin film) 2924, 1663, 1589, 1547, 1492, 1451, 1008,
829, 771, 702 cm '; HRMS (ESI) m/z caled for C3H,NOS, (M+H)" 262.0355, found
262.0350.

N-O.

o

&
3i

3,5-Diphenyl-4,5-dihydroisoxazole (3i)*, light yellow solid, 0.044 g, 98% yield. Mp:
62—63 °C; 'H NMR (500 MHz, CDCls): § 7.75-7.65 (m, 2H), 7.42—7.41 (m, 7H),
7.34-7.33 (m, 1H), 5.77 (dd, J=10.5 Hz, 8.5 Hz, 1H), 3.82 (dd, /= 16.5 Hz, 11.0 Hz,
1H), 3.38 (dd, J= 16.5 Hz, 8.0 Hz, 1H); °*C NMR (125 MHz, CDCL): d 156.1, 140.9,
130.1, 129.4, 128.7, 128.7, 128.2, 126.7, 125.8, 82.5, 43.1.

N-O
® |

3

MeO

3-(4-Methoxyphenyl)-5-phenyl-4,5-dihydroisoxazole (3j)", light yellow solid,
0.041 g, 81% yield. Mp: 93—94 °C; '"H NMR (400 MHz, CDCl;): 6 7.65—7.63 (m, 2H),
7.42—7.32 (m, 5H), 6.94—6.91 (m, 2H), 5.73 (dd, J = 10.8 Hz, 8.4 Hz, 1H), 3.84 (s,
3H), 3.79 (dd, J = 10.8 Hz, 8.4 Hz, 1H), 3.35 (dd, J = 16.4 Hz, 8.0 Hz, 1H); °C NMR
(100 MHz, CDCl3): ¢ 161.0, 155.6, 141.0, 128.7, 128.2, 128.1, 125.8, 122.0, 114.1,

N-O
o8 -

3u

82.2,55.3,43.4.

F
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3-(4-Fluorophenyl)-5-phenyl-4,5-dihydroisoxazole (3u)"”), light yellow solid, 0.035
g, 72% vyield. Mp: 83—84 °C; '"H NMR (400 MHz, CDCl;): § 7.71-7.67 (m, 2H),
7.41-7.33 (m, 5H), 7.12-7.08 (m, 2H), 5.77 (dd, J=10.8 Hz, 8.4 Hz, 1H), 3.79 (dd, J
= 11.2 Hz, 8.8 Hz, 1H), 3.35 (dd, J = 16.4 Hz, 8.4 Hz, 1H); C NMR (100 MHz,
CDCls): 6 164.9 (d, J = 249.3 Hz), 155 (d, J = 15.0 Hz), 140.7, 128.7, 128.7, 128.6,
125.8, 125.7 (d, J=37.0 Hz), 115.9 (d, J = 21.9 Hz), 82.6, 43.1; "’F NMR (100 MHz,
CDCls): 6 —109.8.

OO

3k

Br

3-(4-Bromophenyl)-5-phenyl-4,5-dihydroisoxazole (3k)“, light yellow solid, 0.049
g, 82% yield. Mp: 131-132 °C; 'H NMR (400 MHz, CDCls): 6 7.57-7.52 (m, 4H),
7.39-7.33 (m, 5H), 5.78 (dd, J = 11.2 Hz, 8.4 Hz, 1H), 3.79 (dd, J = 16.8 Hz, 10.8 Hz,
1H), 3.35 (dd, J= 16.8 Hz, 8.4 Hz, 1H); *C NMR (100 MHz, CDCl;): d 155.3, 140.6,
131.9, 128.8, 128.4, 128.3, 128.1, 125.8, 124.4, 82.8, 42.9.

N-O,
/
O O OMe

K] |
5-(4-Methoxyphenyl)-3-phenyl-4,5-dihydroisoxazole (31)™), light yellow solid,
0.034 g, 68% yield. Mp: 96—97 °C; "H NMR (600 MHz, CDCls): ¢ 7.71-7.70 (m, 2H),
7.43-7.41 (m, 3H), 7.33 (d, J = 8.4 Hz, 2H), 6.92 (d, J = 9.0 Hz, 2H), 5.71 (dd, J =
11.4 Hz, 9.0 Hz, 1H), 3.81 (s, 3H), 3.75 (dd, /= 16.8 Hz, 10.8 Hz, 1H), 3.35 (dd, J =
16.2 Hz, 8.4 Hz, 1H); °C NMR (150 MHz, CDCl3): 6 159.6, 156.2, 132.7, 130.0,
129.5,128.7,127.3, 126.7, 114.1, 82.5, 55.3, 42.8.

N-O

O / O Br
3m
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5-(4-Bromophenyl)-3-phenyl-4,5-dihydroisoxazole (3m)'®, light yellow solid, 0.045
g, 75% yield. Mp: 114-115 °C; '"H NMR (400 MHz, CDCls): 6 7.68-7.66 (m, 2H),
7.50 (d, J = 8.4 Hz, 2H), 7.44-7.40 (m, 3H), 7.27 (d, J = 8.4 Hz, 2H), 5.71 (dd, J =
10.8 Hz, 8.0 Hz, 1H), 3.81 (dd, J = 16.4 Hz, 10.8 Hz, 1H), 3.31 (dd, /= 16.4 Hz, 8.4
Hz, 1H); °C NMR (100 MHz, CDCl3): § 156.0, 140.0, 131.8, 130.2, 129.2, 128.7,
127.5,126.7, 122.1, 81.7, 43.1.

3n
3-Phenyl-5-(4-(trifluoromethyl)phenyl)-4,5-dihydroisoxazole (3n)'®, light yellow
solid, 0.048 g, 83% yield. Mp: 137-138 °C; 'H NMR (400 MHz, CDCls): ¢
7.70—7.68 (m, 2H), 7.65—7.63 (m, 2H), 7.53—7.51 (m, 2H), 7.44-7.40 (m, 3H), 5.83
(dd, /=112 Hz, 8.0 Hz, 1H), 3.88 (dd, /= 16.8 Hz, 11.2 Hz, 1H), 3.35 (dd, /= 16.4
Hz, 7.6 Hz, 1H); ?C NMR (100 MHz, CDCl3): § 156.0, 145.0, 130.8 (q, J = 32.1 Hz),
130.3, 129.0, 128.8, 126.8, 126.1, 125.8 (q, J = 6.5 Hz), 125.3 (q, J = 270.5 Hz), 81.6,
43.3; "F NMR (100 MHz, CDCls): 6 —62.6.

N-C
o -

3p
5-(3-Bromophenyl)-3-phenyl-4,5-dihydroisoxazole (3p)'”, light yellow solid, 0.047
g, 78% yield. Mp: 83—84 °C; '"H NMR (400 MHz, CDCls): d 7.62—7.60 (m, 2H), 7.47
(s, 1H), 7.38-7.33 (m, 4H), 7.25 (d, J = 7.6 Hz, 1H), 7.19-7.15 (m, 1H), 5.65 (dd, J =
10.4 Hz, 8.0 Hz, 1H), 3.76 (dd, J = 16.8 Hz, 11.2 Hz, 1H), 3.27 (dd, /= 16.4 Hz, 7.6
Hz, 1H); °C NMR (100 MHz, CDCls): § 156.0, 143.3, 131.3, 130.4, 130.3, 129.2,
128.9, 128.8, 126.8, 124.4, 122.8, 81.6, 43.3.

N-C
o -
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3q
5-(2-Bromophenyl)-3-phenyl-4,5-dihydroisoxazole (3q)'®, light yellow solid, 0.052
g, 86% yield. Mp: 69—70 °C; 'H NMR (400 MHz, CDCls): 6 7.69-7.68 (m, 2H),
7.58=7.57 (m, 2H), 7.41-7.40 (m, 3H), 7.35-7.32 (m, 1H), 7.19-7.16 (m, 1H), 6.01
(dd, J=11.2 Hz, 6.8 Hz, 1H), 3.99 (dd, J = 16.8 Hz, 11.2 Hz, 1H), 3.22 (dd, J = 16.8
Hz, 6.8 Hz, 1H); C NMR (100 MHz, CDCls): 6 156.0, 140.6, 132.7, 130.2, 129.3,
129.2, 128.7, 127.8, 126.8, 126.7, 120.8, 81.4, 42.9.

N-O o)
| \ ’

3r
5-(Furan-2-yl)-3-phenyl-4,5-dihydroisoxazole (3r)!", light yellow solid, 0.035 g, 82%
yield. Mp: 70-71 °C; 'H NMR (400 MHz, CDCls): d 7.72-7.70 (m, 2H), 7.46—7.36
(m, 4H), 6.43-6.37 (m, 2H), 5.77-5.69 (m, 1H), 3.63-3.61 (m, 2H); *C NMR (100
MHz, CDCl;): § 156.2, 151.7, 143.1, 130.1, 129.3, 128.7, 126.7, 110.5, 108.7, 75.6,
38.8.

3s
3-Phenyl-5-(thiophen-2-yl)-4,5-dihydroisoxazole (3s)!”, light yellow solid, 0.039 g,
86% yield. Mp: 56-57 °C; 'H NMR (400 MHz, CDCly): ¢ 7.73-7.70 (m, 2H),
7.43-7.42 (m, 3H), 7.31-7.29 (m, 1H), 7.12-7.11 (m, 1H), 7.01-6.99 (m, 1H), 5.98
(dd, J=10.8 Hz, 8.0 Hz, 1H), 3.79 (dd, J = 15.6 Hz, 10.4 Hz, 1H), 3.51 (dd, J=17.2
Hz, 8.4 Hz, 1H); >C NMR (100 MHz, CDCls): 6 156.3, 143.3, 130.2, 129.2, 128.7,

126.9, 126.7, 125.7, 125.4, 78.3, 42.9.
N-O

Nig> / Ph
| OMe X
+
x
Ph a MeO b
3v(a/b=1:1)

Isoxazoline (3v, a/b = 1:1), light yellow solid, 0.039 g, 69% yield. Mp: 110—111 °C;
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one isomer: "H NMR (400 MHz, CDCls): 6 7.46 (s, 1H), 7.42—7.37 (m, 6H), 7.16 (d,
J =164 Hz, 1H), 6.93—-6.91 (m, 2H), 6.76 (d, J = 16.4 Hz, 1H), 5.64-5.61 (m, 1H),
3.81 (s, 3H), 3.59-3.55 (m, 1H), 3.22-3.20 (m, 1H); °C NMR (100 MHz, CDCls): §
160.3, 157.4, 136.4, 135.7, 128.8, 128.7, 128.3, 127.3, 125.8, 117.9, 114.1, 82.5, 55.3,
41.3; another isomer: "H NMR (400 MHz, CDCls): § 7.48 (s, 1H), 7.35-7.29 (m, 6H),
7.02 (d, J=16.4 Hz, 1H), 6.90—6.89 (m, 2H), 6.71 (d, J= 16.4 Hz, 1H), 5.69—5.66 (m,
1H), 3.83 (s, 3H), 3.65-3.61 (m, 1H), 3.18-3.15 (m, 1H); °C NMR (100 MHz,
CDCl): 6 159.6, 140.9, 136.2, 132.6, 128.9, 128.5, 128.1, 126.9, 125.8, 115.6, 114.3,
82.4, 55.3, 41.7; IR (thin film) 2925, 1649, 1604, 1512, 1456, 1251, 1175, 911, 824,
755 cm”'; HRMS (ESI) m/z caled for CigH sNO, (M+H)" 280.1338, found 280.1330.

N O | )—ph
| CFs X
+
S
Ph o

3w (a/b=1:1)

Isoxazoline (3w, a/b = 1:1), light yellow solid, 0.038 g, 60% yield. Mp: 114—115 °C;
one isomer: "H NMR (400 MHz, CDCls): ¢ 7.64—7.60 (m, 4H), 7.37-7.37 (m, 2H),
7.34-7.31 (m, 3H), 7.22 (d, J = 16.4 Hz, 1H), 6.71(s, 1H), 5.76—5.73 (m, 1H),
3.66—3.60 (m, 1H), 3.23-3.19 (m, 1H); °C NMR (100 MHz, CDCl;): d 157.1, 144.9,
139.1, 139.1, 134.7, 130.6 (q, J = 32.1 Hz), 129.1, 128.9, 126.9, 126.0, 125.7, 125.3
(q, J =269.8 Hz), 120.4, 82.9, 41.9; another isomer: "H NMR (400 MHz, CDCl3): o
7.55-7.50 (m, 4H), 7.48—7.44 (m, 3H), 7.37-7.37 (m, 2H), 7.13 (d, /= 16.4 Hz, 1H),
6.75 (s, 1H), 5.71-5.69 (m, 1H), 3.72-3.67 (m, 1H), 3.18-3.14 (m, 1H); “C NMR
(100 MHz, CDCl3): 0 156.9, 140.5, 137.1, 135.5, 130.6 (q, J = 32.1 Hz), 128.8, 128.3,
127.0, 125.8, 125.7, 125.3 (q, J = 269.8 Hz), 117.4, 81.6, 41.4; °F NMR (100 MHz,
CDCls): 0 —62.5, —62.6; IR (thin film) 2926, 1615, 1421, 1330, 1109, 1070, 962, 902,
696 cm_l; HRMS (ESI) m/z caled for C;sH;sF3;NO (M+H)Jr 318.1106, found
318.1095.

S. Synthesis of N-vinyl nitrones 1.
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N 4\)\ Py (10 equiv)
[ + R%_~ B(OH
R1)\/\R2 ( )2 Na2804, DCE, air R1)\/\R2

1

R3
_OH R3 Cu(OAc), (1-2 equiv) R4\/\ﬁ/O@
I

General procedure C: A scintillation vial was charged with oxime (0. 3 mmol, 1.0
equiv), alkenyl boronic acid (0.9 mmol, 3 equiv), Cu(OAc), (2 equiv), and anhydrous
Na,SO4 (8.0 equiv). These solids were diluted with DCE to form a 0.1 M solution of
oxime. Pyridine (10.0 equiv) was added to the resulting slurry via syringe. The
scintillation vial was then capped with a septum pierced with a ventilation needle and
the reaction mixture was stirred at 25 °C for 12 h. DCE and pyridine were removed
under reduced pressure and the crude reaction mixture was purified by medium
pressure chromatography (2:1; ethyl acetate:hexanes) to give nitrone 1.

N-vinyl nitrones 1la-j, 11, 1n, 1o, 1t, 1ab-ag, 1lak were prepared according to

literature methods,™™ and their spectral data matched literature values.

Me
% I
®

)
¢

1Kk (E/Z = 8:1)

Br

(2E,NE)-N-((E)-1-(4-Bromophenyl)-3-phenylallylidene)but-2-en-2-amine  oxide
(1k, E/Z = 8:1), yellow solid, 0.049 g, 46% yield. Mp: 119-120 °C; "H NMR (400
MHz, CDCls): ¢ 8.01 (d, J = 16.4 Hz, 1H), 7.58-7.56 (m, 2H), 7.48-7.46 (m, 2H),
7.32-7.28 (m, 2H), 7.14-7.12 (m, 2H), 6.54 (d, J = 16.4 Hz, 1H), 5.44-5.42 (m, 1H),
1.92 (s, 3H), 1.47 (d, J = 6.4 Hz, 3H); °C NMR (100MHz, CDCly): § 147.7, 141.8,
138.4, 135.1, 133.0, 131.6, 129.5, 128.9, 128.6, 128.3, 123.5, 122.8, 122.2, 14.9, 12.2;
IR (thin film) 3059 , 2925, 2857, 1664, 1486, 1221, 1071, 970, 813, 699 cm™'; HRMS
(ESI) m/z calcd for C19H9BrNO (M+H)+ 356.0645, found 356.0644.

526



Me
o0 [
O\(l:? Me

Br

1m (E/Z=28:1)

(2E,NE)-N-((E)-3-(4-Bromophenyl)-1-phenylallylidene)but-2-en-2-amine  oxide
(1m, E/Z = 8:1), yellow liquid. 0.064 g, 61% yield. '"H NMR (400 MHz, CDCl): ¢
7.94 (d, J=16.0 Hz, 1H), 7.40-7.33 (m, 4H), 7.23-7.18 (m, 4H), 6.41 (d, J = 16.4 Hz,
1H), 5.34-5.34 (m, 1H), 1.83 (s, 3H), 1.33 (s, 3H); °C NMR (100MHz, CDCl3): &
147.7, 141.8, 138.4, 135.1, 132.9, 131.6, 129.5, 128.9, 128.7, 128.3, 123.6, 122.8,
122.2, 55.0, 14.9, 12.2; IR (thin film) 3039, 2923, 1664, 1551, 1466, 1223, 1068, 967,
773 cm™'; HRMS (ESI) m/z caled for CioHioBINO (M+H)™ 356.0645, found
356.0639.

Me
o0 [
O\IC:? Me

Br

1p (E/Z=28:1)

(2E,NE)-N-((E)-3-(3-Bromophenyl)-1-phenylallylidene)but-2-en-2-amine  oxide
(1p, E/Z = 8:1), yellow solid, 0.056 g, 53% yield. Mp: 123—124 °C; 'H NMR (400
MHz, CDCl3): 0 7.94 (d, J = 17.2 Hz, 1H), 7.50-7.44 (m, 1H), 7.42-7.22 (m, 5H),
7.14-7.02 (m, 2H), 6.40 (d, /= 16.8 Hz, 1H), 5.33-5.30 (m, 1H), 1.83 (s, 3H), 1.34 (d,
J = 6.0 Hz, 3H); °C NMR (100MHz, CDCLs): 6 147.6, 141.8, 138.3, 138.1, 132.9,
131.6, 130.2, 130.0, 129.5, 129.0, 128.4, 125.6, 123.7, 122.9, 122.7, 15.0, 12.2; IR
(thin film) 3039, 2923, 1664, 1551, 1466, 1223, 1068, 967, 773 cm™'; HRMS (ESI)
m/z caled for C1oH19BrNO (M+H)" 356.0645, found 356.0639.

o(?@i

Br Me
OhA®
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1q (E/Z=28:1)

(2E,NE)-N-((E)-3-(2-Bromophenyl)-1-Phenylallylidene)but-2-en-2-amine  oxide
(1q, E/Z = 8:1), yellow liquid. 0.053 g, 50% yield. '"H NMR (400 MHz, CDCl;): ¢
7.89 (d, J=16.4 Hz, 1H), 7.73-7.71 (m, 1H), 7.47-7.32 (m, 4H), 7.19-7.18 (m, 2H),
7.03-7.01 (m, 1H), 6.90 (d, J=16.4 Hz, 1H), 5.37-5.36 (m, 1H), 1.84 (s, 3H), 1.35 (d,
J = 6.0 Hz, 3H); °C NMR (100MHz, CDCls): ¢ 147.9, 141.9, 138.5, 135.9, 132.9,
132.8, 129.9, 129.5, 128.9, 128.3, 127.5, 127.2, 124.6, 123.9, 123.7, 14.9, 12.2; IR
(thin film) 3059, 2923, 2858, 1665, 1502, 1462, 1228, 1022, 970, 754 cm™'; HRMS
(ESI) m/z calcd for C19H9BrNO (MJrH)+ 356.0645, found 356.0643.

1@8

Me N~
| 0O
|

Ir (E/Z=5:1)

Me

(2E,NZ)-N-((E)-3-(Furan-2-yl)-1-phenylallylidene)but-2-en-2-amine oxide (1r,
E/Z =5:1), light yellow solid, 0.043 g, 54% yield. Mp: 120—121 °C; "H NMR (400
MHz, CDCls): 6 7.80 (d, J = 16.0 Hz, 1H), 7.42—7.35 (m, 4H), 7.17-7.16 (m, 2H),
6.36-6.35 (m, 3H), 5.36-5.34 (m, 1H), 1.85 (s, 3H), 1.36 (s, 3H); °C NMR (100
MHz, CDCls): 6 152.7, 147.6, 143.7, 141.8, 133.2, 129.5, 128.8, 128.3, 126.3, 123.5,
119.8, 112.1, 111.9, 14.9, 12.2; IR (thin film) 2922, 2852, 1652, 1587, 1445, 1264,
1230, 841, 698 cm™'; HRMS (ESI) m/z caled for C17H;sNO, (M+H)" 268.1332, found
268.1329.

1s (E/Z=1T7:1)
(2E,NZ)-N-((E)-1-Phenyl-3-(thiophen-2-yl)allylidene)but-2-en-2-amine  oxide
(1s, E/Z = 7:1), light yellow solid, 0.047 g, 55% yield. Mp: 118—119 °C; 'H NMR
(400 MHz, CDCl3): 6 7.74 (d, J = 16.0 Hz, 1H), 7.40-7.33 (m, 3H), 7.19-7.14 (m,
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3H), 6.93-6.87 (m, 2H), 6.62 (d, J = 16.0 Hz, 1H), 5.32 (s, 1H), 1.82 (s, 3H), 1.33 (s,
3H); *C NMR (100 MHz, CDCly): § 147.6, 142.0, 141.7, 133.0, 132.5, 129.5, 128.9,
128.6, 128.4, 127.7, 127.1, 123.5, 120.9, 14.9, 12.2; IR (thin film) 2929, 2852, 1638,
1502, 1383, 1230, 1072, 698 cm ' HRMS (ESI) m/z caled for C17HsNOS (M+H)"
284.1104, found 284.1100.

Me
% [
®
O\l\1 Me
OhA®

1u (E/Z=8:1)

F

(2E,NE)-N-((E)-1-(4-Fluorophenyl)-3-phenylallylidene)but-2-en-2-amine  oxide
(1u, E/Z = 8:1), yellow solid, 0.034 g, 38% yield. Mp: 120—121 °C; 'H NMR (400
MHz, CDCls): 6 7.95 (d, J = 16.4 Hz, 1H), 7.36-7.35 (m, 2H), 7.18-7.13 (m, 4H),
7.03-7.01 (m, 2H), 6.54 (d, J = 16.4 Hz, 1H), 5.38-5.28 (m, 1H), 1.82 (d, /= 3.6 Hz,
3H), 1.34 (d, J= 6.4 Hz, 3H); °C NMR (100MHz, CDCls): 6 163.8 (d, J = 248.6 Hz),
141.7, 140.0, 135.9, 131.5, 131.4, 129.0, 128.5, 127.3, 123.6, 121.5, 115.6, 115.4,
14.9, 12.1; F NMR (100 MHz, CDCl3): 6 —111.2; IR (thin film) 3057, 2921, 2857,
1601, 1513, 1226, 1157, 975, 837, 761 cm '; HRMS (ESI) m/z caled for C1oH;oFNO
(M+H)" 296.1445, found 296.1445.

Me
8o ll
N Me

I
Oha®
OMe

v (E/Z=1:1)
(2E,NE)-N-((1E,4E)-1-(4-Methoxyphenyl)-5-phenylpenta-1,4-dien-3-ylidene)but-
2-en-2-amine oxide (1v, £/Z = 1:1), yellow liquid, 0.050 g, 50% yield. one isomer:
'H NMR (400 MHz, CDClL): § 7.58 (d, J = 7.2 Hz, 1H), 7.54-7.31 (m, 8H),
6.93—6.89 (m, 3H), 6.82 (d, /= 16.0 Hz, 1H), 5.70-5.67 (m, 1H), 3.82 (s, 3H), 2.11 (s,
3H), 1.79 (d, J = 14.4 Hz, 1H); C NMR (100 MHz, CDCl3): § 160.4, 144.9, 141.7,
139.2, 136.6, 134.1, 129.3, 128.9, 128.8, 128.6, 127.3, 123.1, 120.4, 118.1, 114.3,
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55.3, 14.4, 12.6; another iosmer: 'H NMR (400 MHz, CDCls): 6 7.58 (d, J = 7.2 Hz,
1H), 7.54-7.31 (m, 8H), 6.93—6.89 (m, 4H), 5.70-5.67 (m, 1H), 3.82 (s, 3H), 2.11 (s,
3H), 1.79 (d, J = 14.4 Hz, 1H); "C NMR (100 MHz, CDCls): 6 160.2, 144.9, 141.7,
139.0, 136.3, 133.9, 128.9, 128.9, 128.8, 128.1, 126.7, 123.0, 119.2, 116.8, 114.1,
55.2, 14.4, 12.6; IR (thin film) 2932, 2839, 1681, 1512, 1451, 1252, 1175, 966, 731
cm'; HRMS (ESI) m/z caled for CxHp4NO, (M+H)" 334.1802, found 334.1795.

o(?@)i
NI e

M
CF3

1w (E/Z=1:1)

Me

(2E,NE)-N-((1E 4E)-1-Phenyl-5-(4-(trifluoromethyl)phenyl)penta-1,4-dien-3-ylid
ene)but-2-en-2-amine oxide (1w, £/Z = 1:1), yellow liquid. 0.083 g, 74% yield. one
iosmer: "H NMR (400 MHz, CDCls): 6 7.68—7.34 (m, 11H), 7.07 (d, J = 8.0 Hz, 1H),
6.99 (d, J = 14.8 Hz, 1H), 5.72-5.69 (m, 1H), 2.12 (s, 3H), 1.81 (d, J = 2.8 Hz, 3H);
BC NMR (100 MHz, CDCls): § 144.1, 141.9, 140.1, 139.3, 136.5, 134.0, 130.6 (q, J =
16.8 Hz), 129.1, 128.8, 127.4, 126.9, 1259 (q, J = 36.0 Hz), 125.3, 123.5, 122.7,
122.7 (q, J = 260.3 Hz), 14.5, 12.8; another iosmer: 'H NMR (400 MHz, CDCl;): &
7.68—7.34 (m, 11H), 6.99 (d, J = 14.8 Hz, 2H), 5.72-5.69 (m, 1H), 2.12 (s, 3H), 1.81
(d, J=2.8 Hz, 3H); ’C NMR (100 MHz, CDCl3): § 144.0, 141.8, 139.8, 137.2, 136.2,
131.9, 130.3 (q, J = 16.8 Hz), 128.9, 128.7, 127.4, 126.8, 125.7 (q, J = 37.0 Hz),
125.3, 123.4, 122.6, 121.4 (g, J = 263.9 Hz), 14.5, 12.8; "’F NMR (100 MHz, CDCl5):
5 —62.6; IR (thin film) 2926, 2723, 1633, 1453, 1377, 1325, 1165, 972, 694 cm ';
HRMS (ESI) m/z calcd for Co,Hy F3NO (M+H)" 372.1570, found 372.1566.

8@)@
I

N-((1E,4E)-1,5-Diphenylpenta-1,4-dien-3-ylidene)-3,6-dihydro-2H-pyran-4-amin
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e oxide (1ah), light yellow solid, 0.050 g, 50% yield. Mp: 124—125 °C; "H NMR (400
MHz, CDCls): 6 7.50—-7.48 (m, 2H), 7.45 (d, J = 11.2 Hz, 1H), 7.38-7.36 (m, 2H),
7.31-7.24 (m, 6H), 6.91-6.90 (m, 2H), 5.88-5.82 (m, 1H), 4.24-4.18 (m, 2H),
3.90-3.82 (m, 2H), 2.60-2.54 (m, 2H); *C NMR (100 MHz, CDCl;): 6 145.7, 141.0,
139.8, 136.3, 135.9, 134.6, 129.1, 128.9, 128.7, 128.2, 127.3, 126.8, 123.6, 119.8,
118.9, 64.1, 63.9, 26.3; IR (thin film) 3054, 2926, 2851, 1609, 1574, 1443, 1223, 1187,
965, 759 cm_l; HRMS (ESI) m/z caled for CH2NO, (M+H)Jr 332.1645, found

~
gﬁo
¢

1ai

332.1641.

O-

N-((1E,4E)-1,5-Diphenylpenta-1,4-dien-3-ylidene)-1,4-dioxaspiro[4.5]dec-7-en-8-
amine oxide (1ai), light yellow solid, 0.074 g, 64% yield. Mp: 124—125 °C; '"H NMR
(400 MHz, CDCl3): ¢ 7.54—7.38 (m, SH), 7.30-7.22 (m, 6H), 7.07 (d, J = 16.0 Hz,
1H), 6.88 (d, /= 16.4 Hz, 1H), 5.72—5.68 (m, 1H), 3.98-3.92 (m, 4H), 2.66—2.60 (m,
2H), 2.38-2.32 (m, 2H), 1.90-1.88 (m, 2H); °C NMR (100 MHz, CDCls): J 145.4,
143.5, 139.4, 136.4, 136.2, 133.8, 128.9, 128.7, 128.6, 127.3, 126.8, 122.7, 120.3,
118.3, 110.0, 64.5, 34.4, 30.6, 29.5, 25.6; IR (thin film) 2925, 1637, 1451, 1376, 1165,
997, 758, 693 cm | HRMS (ESI) m/z calcd for C,sHy6NOj3 (M+H)Jr 388.1907, found
388.1909.

1aj
4-tert-Butyl-N-((1E,4E)-1,5-diphenylpenta-1,4-dien-3-ylidene)cyclohex-1-enamin
e oxide (1aj), yellow liquid. 0.077 g, 67% yield. "H NMR (400 MHz, CDCl3): ¢
7.50-7.48 (m, 2H), 7.41-7.40 (m, 2H), 7.37-7.22 (m, 7H), 6.90—6.86 (m, 2H),
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5.86-5.82 (m, 1H), 2.49-2.32 (m, 2H), 2.20-2.16 (m, 1H), 1.94-1.91 (m, 2H),
1.33—1.32 (m, 2H), 0.83 (s, 9H); ?C NMR (100 MHz, CDCLs): § 145.3, 144.0, 139.4,
136.4, 136.2, 134.3, 128.9, 128.8, 128.6, 127.3, 126.7, 125.7, 124.0, 120.1, 119.1,
56.9, 53.3, 43.3, 32.1, 27.4, 27.1, 25.7, 23.4; IR (thin film) 2959, 2874, 1720, 1627,
1450, 1216, 1183, 968, 694 cm_lg HRMS (ESI) m/z calcd for C,;H3;,NO (M+H)+
386.2478, found 386.2477.

Soll
N Ph

lal

N-((1E4E)-1,5-Diphenylpenta-1,4-dien-3-ylidene)-1-phenylethenamine oxide
(1al), yellow liquid. 0.074 g, 70% yield. '"H NMR (400 MHz, CDCl3): ¢ 7.51 (d, J =
6.8 Hz, 2H), 7.44 (d, J = 6.4 Hz, 2H), 7.26—7.14 (m, 13H), 6.88—6.84 (m, 2H), 5.72 (s,
1H), 5.35 (s, 1H); C NMR (100 MHz, CDCl;): d 151.2, 146.3, 139.9, 136.3, 135.8,
134.8, 132.6, 129.4, 129.1, 128.8, 128.7, 128.7, 128.6, 127.3, 126.8, 125.4, 119.7,
118.0, 110.5; IR (thin film) 2924, 2852, 1629, 1447, 1371, 1259, 1176, 962, 691 cm ;
HRMS (ESI) m/z calcd for C,sH»NO (M+H)" 352.1696, found 352.1692.

6. Synthesis of isoxazole 4

Me .
o TEMPO (1.0 equiv)
o 0 FeClz96H,0 (20 mol% N©
Me |N/ eCl3#6H,0 (20 mol%) /\/|\/)7Ph
/\)\/\ 1,10-Phen (40 mol%) S
= Ph
Ph™ X Ph o
1a THF, 80 °C 4,61% yield

General procedure D: A Teflon-sealed flask was charged with N-vinyl nitrone 1a
(0.061 g, 0.2 mmol), FeCl3*6H,0 (11 mg, 20 mol%), 1,10-Phen (15 mg, 40 mol%),
TEMPO (31 mg, 1.0 equiv) under N, atmosphere. THF (2 mL) was then added via
syringe and the reaction vessel was once again sealed with a Teflon cap. The reaction
mixture was stirred at 25 °C for 5 min and then heated at 80 °C for 7 h until nitrone
la was consumed completely (monitored by TLC). At this time, the solvent was

removed under reduced pressure and the crude product was purified by flash column
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chromatography (the crude residue was dry loaded on silica gel, 1/50 to 1/20, ethyl

acetate/petroleum ether) to afford isoxazole 4.

(E)-5-Phenyl-3-styrylisoxazole (4)”), light yellow solid, 0.030 g, 61% yield. Mp:
112—-113 °C; 'H NMR (400 MHz, CDCls): § 7.74—7.72 (m, 2H), 7.47 —7.45 (m, 2H),
7.41 —=7.35 (m, 3H), 7.33 —=7.23 (m, 3H), 7.18 (d, J = 16.4 Hz, 1H), 6.63 (d, J=16.8
Hz, 1H), 6.67 (s, 1H); °C NMR (100 MHz, CDCl): 6 169.7, 162.2, 135.8, 135.8,
130.2, 129.0, 128.9, 128.8, 127.4, 127.0, 125.8, 116.1, 96.4.

7. Synthesis of ligand L5 and L6

0 N e
N~ 1) FeCls )\/)7 2) SOCl,
/\/I\)*Ph ——————|HOo0C” | —  Me
o X TBHP \Me
3a PhCOOH N
3 2
I
NEts

Me

w2 [N \>,<N;)o\ + O\}‘,,(Me _4)PPhy/CCl
o Ph Me

L6 LS

General procedure E: A Teflon-sealed reaction flask was charged with isoxazoline
3a (1 mmol), FeCl3*6H,0 (5 mol%), TBHP (6 mmol, aq. 70%) and 1 mL of water.
The reaction was stirred for 1 h and then NaOH (4 mmol) was added. The reaction
mixture was then heated at 80 °C (using oil bath) for 10 h. Progress of the reaction
was monitored by TLC. The reaction mixture was then cooled to room temperature
and extracted with ethyl acetate (2 x 15 mL), and the aqueous layer was treated with
diluted HCI and crushed ice. This mixture was then extracted with ethyl acetate (1 x
10 mL) and combined organic phase was washed with saturated brine solution, dried

with anhydrous Na;SO4, and concentrated under reduced pressure to afford the

mixture of isoxazole and benzoic acids.
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In a 25 mL flask was charged with the above mixture of isoxazole and benzoic
acids. Thionyl chloride (2 mL) was added. The reaction mixture was refluxed for 2 h
and then concentrated in vacuo. Dry CH,Cl, (2 mL) was then added, and the mixture
was concentrated in vacuo to remove any remaining thionyl chloride.

In a 25 mL flask, L-valinol (1.2 equiv) and Et;N (1.5 equiv) were dissolved in dry
CH,Cl; (2 mL) and cooled to 0 °C. The resulted solution of the above chloride in
DCM (2 mL) was added dropwise over a period of 10 min. The reaction mixture was
stirred at 0 °C for 0.2 h, allowed to warm to room temperature, and stirred for 8 h. The
result solution was washed with water (10 mL) and dried over anhydrous Na,SO4.The
solvent was removed in vacuo to give amide as an oil, which was used directly in next
step.

To a solution of the above resulted amide in MeCN (2 mL) were added PPh; (3
equiv), EtsN (3 equiv), and CCly (10 equiv). The reaction mixture was stirred for
overnight at room temperature. After completion of the reaction (monitored by TLC),
water (10 mL) was added and the resulting mixture wasextracted with CH,Cl, (10
mL). The combined organic phase was dried over anhydrous Na,SOs. The solvent was
removed in vacuo, and the crude product was purified by flash column
chromatography (EtOAc / petroleum ether) 1/20—1/10) to give ligand L5 and L6.

Me

Py
Me N
Eo>/Ph
L5
(S)-4-Isopropyl-2-phenyl-4,5-dihydrooxazole (L5)!'”, yellow oil, 0.100 g, 53%
yield. '"H NMR (400 MHz, CDCLs): d 7.96 (d, J = 7.2Hz, 2H), 7.46—7.36 (m, 3H),
4.40—4.35 (m, 1H), 4.14—4.06 (m, 2H), 1.87—1.81 (m, 1H), 1.03 (d, J = 6.8 Hz, 3H),
0.92 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl3): 6 163.2, 131.0, 128.1, 128.1,
127.8,72.5,69.9,32.7, 18.8, 18.0.

Me

)/,, N N-o
Me [ N
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L6
(S)-3-(4-Isopropyl-4,5-dihydrooxazol-2-yl)-5-phenylisoxazole (L6), yellow oil,
0.095 g, 37% yield. "H NMR (400 MHz, CDCl;): 6 7.49—7.47 (m, 2H), 7.38—7.32 (m,
3H), 6.69 (d, J = 16 Hz, 1H), 4.37—4.32 (m, 1H), 4.07-4.02 (m, 2H), 1.84-1.79 (m,
1H), 1.03 (d, J = 6.4 Hz, 3H), 0.94 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;):
5 163.2, 139.7, 135.3, 129.3, 128.8, 128.7, 127.4, 115.3, 72.6, 69.9, 32.8, 18.9, 18.3;
IR (thin film) 2959 , 2927, 1654, 1609, 1453, 1362, 1256, 1174, 988, 759, 694 cm™";
HRMS (ESI) m/z caled for CisHi7N,O, (M+H)" 257.1285, found 257.1281; [a]*p =
—6.8° (¢ = 0.1, MeOH).

8. Synthesis of epoxypyridine 5

]\@8 Cu(OAc), (20 mol%) NN Me N -Me
Me {\l L6 (40 mol%) | P + . _
/\M ° X Ph" Ph

Ph XX pn THF,80°C Ph Ph o
1a 2a, 20% 5
Jle 40%yield, 10% ee
N-

. N o)
/

Me [W

0 Ph

L6

General procedure F: A Teflon-sealed flask was charged with N-vinyl nitrone 1a (61
mg, 0.2 mmol), Cu(OAc), (7 mg, 20 mol%), L6 (21 mg, 40 mol%) under N,
atmosphere. THF (2 mL) was then added via syringe and the reaction vessel was once
again sealed with a Teflon cap. The reaction mixture was stirred at 25 °C for 5 min
and then heated at 80 °C for 10 h until nitrone 1a was consumed completely
(monitored by TLC). At this time, the solvent was removed under reduced pressure
and the crude product was purified by flash column chromatography (the crude
residue was dry loaded on silica gel, 1/50 to 1/20, ethyl acetate/petroleum ether) to
afford pyridine 2a (20% yield) and epoxypyridine 5 (40% yield).
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2,3-Dimethyl-4-phenyl-6-(3-phenyloxiran-2-yl)pyridine (5), light yellow oil, 0.024
g, 40% yield. "H NMR (400 MHz, CDCls): 6 7.47—7.40 (m, 3H), 7.37-7.29 (m, 7H),
7.07 (s, 1H), 4.05 (d, J = 3.2 Hz, 2H), 2.60 (s, 3H), 2.21 (s, 3H); *C NMR (100 MHz,
CDCl): 6 157.7, 152.4, 150.3, 139.7, 136.9, 128.7, 128.6, 128.4, 128.3, 128.3, 127.8,
125.7, 118.5, 62.9, 61.8, 23.4, 16.1; IR (thin film) 3032, 2967, 2931, 1614, 1551,
1495, 1452, 1260, 1071, 967, 752 ¢m ', HRMS (ESI) m/z caled for C,HpoNO
(M+H)" 302.1539, found 302.1536. Ee = 10%, conditions: AD-H; hexane/i-PrOH =

95/5; flow rate: 0.3 mL/min; A = 254 nm; t (minor) = 50.0 min; t (major) = 73.3 min.
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10. X-ray structure of compounds 2n and 3m

Figure S1: ORTEP diagram of 2n at 50% ellipsoid probability.

3m

Figure S2: ORTEP diagram of 3m at 50% ellipsoid probability.

11. NMR spectra for 2, 3, 1, 4, LS, L6, 5, and HPLC for 5
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VWD1 A, Wavelength=254 nm {CCH\CCHO00002 D)
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Peak ReTime Type Width Area Height Area
[min] [min] [MAU#*s] [MAU] %
1 50.140 BB 1.1286 4.92342e¢4 | 681.17688 | 50.1966
2 73.212 BB 1.6100 4.88486e4 | 470.02066 | 49.8034

5202




VWD1 A, Wavelength=254 nm (CCHVWCCHOD0001.D)
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Peak ReTime Type Width Area Height Area
[min] [min] [MAU*s] [MAU] %
1 50.047 BB 1.1539 5.60500e4 759.30621 | 45.0492
2 73.386 BB 1.6182 6.83695¢4 647.99658 | 54.9508
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