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1. Characterizations of new compounds.

Br
/J\PO(OBu)z
Dibutyl (1-bromovinyl)phosphonate (2¢). Pale yellow oil; 'H NMR (500 MHz,
CDCl3): & = 0.9-0.94 (m, 6H), 1.38-1.43 (m, 4H), 1.66-1.69 (m, 4H), 4.03-4.11(m,
4H), 6.43 (dd, J = 1.8, 37.2 Hz, 1H), 6.88 (dd, J = 1.8, 14.5 Hz, 1H); °C NMR (125
MHz, CDCl;): § = 13.4, 18.5, 32.2 (d, J = 6.5 Hz), 66.9 (d, J = 6.0 Hz), 119.1 (d, J =
199.4 Hz), 135.3 (d, J = 13.9 Hz); °'P NMR (202.5 MHz, CDCl): & = 8.1; IR (KBr):



v (cm™) 2988, 2942, 2908, 1623, 1362, 1261, 1195, 1185, 1170, 860, 780, 729;
GC-MS: m/z (rel intensity) 299 (M+1, 0.24), 243 (8), 189 (100), 163 (37), 145 (4),
107 (11), 81 (9), 57 (29); HRMS (EI) caled for C1oH;403BrP [M-H'] 297.0255; found
297.0261.

[l
P(OEt),
Me

Diethyl (1-(o-tolyl)vinyl)phosphonate (3b). Pale yellow oil; '"H NMR (500 MHz,
CDCl): 6=1.27 (t,J=7.0 Hz, 6H), 2.31 (s, 3H), 4.04-4.10 (m, 4H), 5.84 (dd, /= 2.0,
47.7 Hz, 1H), 6.42 (dd, J=22.6, 2 Hz, 1H), 7.13-7.17 (m, 2H), 7.20 -7.21 (m, 2H);
BC NMR (125 MHz, CDCl): & = 16.3 (d, J = 6.4 Hz), 20.0, 62.2 (d, J = 6.1 Hz),
1253 (d,J=1.5Hz), 127.8 (d, /= 1.8 Hz), 129.1 (d, /= 3.6 Hz), 130.2, 133.0 (d, J =
8.5 Hz), 136.0 (d, J = 5.4 Hz), 136.6 (d, J = 9.4 Hz), 140.0 (J = 175.8 Hz); *'P NMR
(202.5 MHz, CDCls): & = 16.0; IR (KBr): v (cm™) 3450, 2983, 2928, 1489, 1392,
1256, 1234, 1022, 962; GC-MS: m/z (rel intensity) 254 (M, 27), 226 (11), 197 (48),
179 (5), 144 (4), 115 (100), 91 (12), 65 (8); HRMS (ESI) calcd for C;3H;903PNa
[M+Na'] 277.0970; found 277.1004.

0
P(OEt),

Me
Diethyl (1-(m-tolyl)vinyl)phosphonate (3c). Pale yellow oil; 'H NMR (500 MHz,

CDCly): § = 1.29 (t, J= 7.1 Hz, 6H), 2.36 (s, 3H), 4.05-4.16 (m, 4H), 6.14 (dd, J= 1.5,
45.8 Hz, 1H), 6.31 (dd, J = 1.5, 22.0 Hz, 1H), 7.14 (d, J= 7.6, 1H), 7.24 (t, J= 7.8 Hz,
1H), 7.32-7.33 (m, 2H); "*C NMR (125 MHz, CDCls): 8 = 16.2 (d, J = 6.3 Hz), 21 .4,
62.1 (d, J= 5.6 Hz), 124.5 (d, J= 5.5 Hz), 128.0 (d, J = 5.9 Hz), 128.2, 129.0, 131.5
(d, J = 8.0 Hz), 136.6 (d, J = 11.7 Hz), 137.9, 139.8 (d, J = 173.2 Hz); *'P NMR
(202.5 MHz, CDCly): & = 17.2; IR (KBr): v (cm’™") 3452, 2985, 2924, 1488, 1392,



1243, 1054, 1030, 960; GC-MS: m/z (rel intensity) 254 (M, 38), 226 (34), 210 (22),
182 (21), 144 (77), 117 (100), 91 (35), 65 (25); HRMS (ESI) caled for Ci3H;s05PNa
[M+Na'] 277.0970; found 277.0983.

Q
P(OEt),

Cl

Diethyl (1-(2-chlorophenyl)vinyl)phosphonate (3h). Pale yellow oil; '"H NMR (500
MHz, CDCl3): 6 = 1.28 (t, J= 7.1, 6H), 4.07-4.13 (m, 4H), 6.02 (td, J = 0.8, 46.5 Hz,
1H), 6.55 (td, J =0.8, 22.4 Hz, 1H), 7.24 (t, J = 5.3 Hz, 2H), 7.35-7.36 (m, 1H),
7.40-7.42 (m, 1H); *C NMR (125 MHz, CDCl;): 6 =16.2 (d, J= 6.5 Hz), 62.3 (d, J =
5.7 Hz), 126.3 (d, J = 1.2 Hz), 129.0 (d, J = 1.7 Hz), 129.7, 130.6 (d, J = 3.1 Hz),
132.6 (d, J = 6.4 Hz), 135.3 (d, J = 7.5 Hz), 135.6 (d, J = 10.7 Hz), 137.1 (d, J =
179.6 Hz); *'P NMR (202.5 MHz, CDCls): & = 15.1; IR (KBr): v (cm™) 3500, 2982,
2929, 1475, 1392, 1254, 1235, 1055, 1023, 960, 946; GC-MS: m/z (rel intensity) 275
(M+H", 1), 239 (6), 211 (28), 183 (100), 165 (16), 137 (18), 101 (30), 75 (15); HRMS
(ESI) calcd for Cj,H;4C10;PNa [M+Na'] 297.0423; found 297.0452.

IFI’(OEt)z

CN
Diethyl (1-(4-cyanophenyl)vinyl)phosphonate (3n). Pale yellow oil; 'H NMR (500

MHz, CDCl3): & = 1.29 (t, J = 7.1 Hz, 6H), 4.07-4.17 (m, 4H), 6.21 (dd, J =1.1, 44.8
Hz, 1H), 6.42 (dd, J= 1.1, 21.9 Hz, 1H), 7.64 (s, 4H); °C NMR (125 MHz, CDCl;): &
=16.1 (d,J=6.2 Hz), 62.4 (d, J= 5.7 Hz), 111.8, 118.4, 128.0 (d, J = 5.5 Hz), 132.1,
133.4 (d, J=7.2 Hz), 138.6 (d, J = 176.7 Hz), 141.2 (J = 11.8 Hz); >'P NMR (202.5
MHz, CDCls): & = 15.4; IR (KBr): v (cm™) 3510, 2984, 2931, 2228, 1444, 1394, 1237,
1028, 965; GC-MS: m/z (rel intensity) 265 (M, 25), 237 (73), 209 (15), 193 (24), 155
(65), 128 (100), 101 (41), 82 (23); HRMS (ESI) calcd for C;3H;sNOs;PNa [M+Na']



288.0765; found 288.0815.

?
P(OEt),

Me Me
Diethyl (1-(3,5-dimethylphenyl)vinyl)phosphonate (3p). Pale yellow oil; 'H NMR

(500 MHz, CDCls): & = 1.30 (t, J = 7.1 Hz, 6H), 2.32 (s, 6H), 4.10 (m, 4H), 6.12 (dd,
J=459, 1.6 Hz, 1H), 6.28 (dd, J=22.0, 1.6 Hz, 1H), 6.97 (s, 1H), 7.13 (s, 2H); °C
NMR (125 MHz, CDCls): 8 = 16.3 (d, J = 6.3 Hz), 21.3, 62.2 (d, J = 5.8 Hz), 125.3 (d,
J=15.9Hz), 130.0, 131.4 (d, J = 8.1 Hz), 136.6 (d, J = 11.5 Hz), 137.9, 139.8 (d, J =
172.8 Hz); *'P NMR (202.5 MHz, CDCl;): § = 17.4; IR (KBr): v (cm™") 3446, 2982,
2921, 1600, 1394, 1252, 1025, 965, 788; GC-MS: m/z (rel intensity) 268 (M, 59), 240
(36), 196 (21), 158 (100), 143 (97), 131 (95), 115 (65), 91 (52); HRMS (ESI) calcd
for C14H,,03PNa [M+Na'] 291.1126; found 291.1168.

Q
P(OEt),

AN

g

Diethyl (1-(thiophen-3-yl)vinyl)phosphonate (3u). Pale yellow oil; Pale yellow oil; 'H
NMR (500 MHz, CDCls): 6 = 1.30 (t, /= 7.1 Hz, 6H), 4.06-4.17 (m, 4H), 6.21 (dd, J
=1.3, 23.1 Hz, 1H), 6.28 (s, 1H), 7.29-7.30 (m, 2H), 7.58 (m, 1H); >C NMR (125
MHz, CDCl): 6 = 16.1 (d, J = 6.2 Hz), 62.1 (d, J = 5.4 Hz), 123.7 (d, J = 5.1 Hz),
125.5,126.0 (d, /= 8.1 Hz), 129.3 (d, /= 7.6 Hz), 133.4 (d, /= 175.2 Hz), 136.3 (J =
12.7 Hz); *'P NMR (202.5 MHz, CDCl;): & = 17.1; IR (KBr): v (cm™) 3484, 2981,
2929, 1444, 1392, 1247, 1053, 962; GC-MS: m/z (rel intensity) 246 (M, 27), 217 (8),
202 (32), 174 (45), 136 (55), 109 (100), 82 (18), 65 (48); HRMS (ESI) calcd for
C1oH;503;PSNa [M+Na'] 269.0377; found 269.0417.
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3.'H, *C, and *'P Spectra of New Compounds.
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