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Highly Selective Synthesis of Z -1 2-Bis arylseleno -1-alkenes via Addition of
Diaryl Diselenides to Terminal Acetylenes Catalyzed by Cesium Hydroxide
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Abstract  Cesium hydroxide effectively catalyzed the addition of diaryl diselenides to terminal acetylenes in
commercial THF under N, at 25 or 35 °C to give exclusively Z -1 2-bis arylseleno -1-alkenes in high yields.
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No. 11 Z -12- 1483
Aldrich Hz 1H 7.23 + J=8.0Hz 2H 7.28~7.29 m G6H

1.2 7.47 s 1H 7.49~7.51 m 2H 7.57~7.60 m 2H
10 mL 1.2 mmol 1.0 mmol BC NMR CDCl; 400 Hz & 72.062 114.822 121.100

0.2 mmol 50 mL 127.130 127.596 128.529 129.286 129.315 129.344
25°C 35<C .TLC 130.437 132.622 132.731 134.093 157.902 MS 70 eV
) 50 mL m/z % 446 M* 5.5 353 4.4 275 5.5 237
10 mL 16.7 211 1.6 195 100 171 5.1 157 21.4 131
/ 0/1 V/V ) 9.5 115 65.9 91 12.7 77 50.9 51 24.6 39
322 'HNMR CDCl; 400 Hz & 4.15 d 24.6 . Anal. caled for Gy H;s0Se, € 56.76 H4.05 found C

J=0.8Hz 2H 7.26~7.33 m 6H 7.40 t J=0.8 Hz 56.84 H4.03.

IH 7.53~7.76 m 4H "“CNMR CDCl; 400 Hz § 3f 'THNMR CDCl; 400 Hz & 2.33 s 6H
67.380 124.628 126.584 130.109 130.189 132.168 453 s 2H 6.78 d J=80Hz 2H 6.92 t J=6.8
132.891 133.416 137.693 137.868 MS 70 eV m/z Hz 1H 7.09 d J=8.0Hz 4H 7.20~7.25 m 2H
% 370 M* 46.5 293 6.3 234 12.5 195 35.2 7.38 m 3H 7.48 d J=6.8Hz 2H BCNMR CDCL
183 51.5 157 71.4 133 22.2 115 31.9 104 400 Hz & 21.466 72.317 115.200 121.362 124.989
36.8 77 100 51 40.5 . 127.101 127.472 129.643 130.400 130.437 133.350

3b 'HNMR CDCl; 400Hz & 2.33 s 3H
234 s 3H 4.10 s 2H 7.10 d J=8.0Hz 2H 7.12
d J=8.0Hz 2H 7.29 s 1H 7.45 d J=8.0 Hz
2H 7.47 d J=8.0Hz 2H CNMR CDClL 400 Hz
8 21.116 67.401 124.639 126.584 130.109 130.189
132.177 132.949 133.423 137.720 137.887 MS 70 eV

m/z % 398 M* 254 209 28.3 197 41.7 182
18.6 171 40.6 129 12.1 115 18.1 91 100 65
24.6 55 17.5 39 19.4 . Anal. caled for Cj;H;30Se, C

51.52 H4.55 found C 51.44 H4.59.

3c 'HNMR CDCL 400 Hz & 3.28 s 3H
396 d J=1.2Hz 2H 7.26~7.32 m 6H 7.36 t J=
1.2Hz 1H 7.54~7.60 m 4H BCNMR CDCl; 400 Hz
8 57.913 76.680 127.419 127.686 128.874 129.095
129.235 129.308 130.517 132.613 133.067 133.294 MS
70eV m/z % 38 M* 31.3 225 6.2 195 39.3
157 40.1 147 31.4 131 5.2 115 47.1 102 11.1
91 11.9 77 52.2 45 100 . Anal. caled for C;gH;s0Se, C
50.26 H4.19 found C 50.33 H4.17.

3d '"HNMR CDClL; 400 Hz & 2.33 s 3H

235 s 3H 3.26 s 3H 391 s 3H 7.10 d J=8.0
Hz 2H 7.13 d J=84Hz 2H 7.26 s 1H 7.45 d
J=8.0Hz 2H 7.47 d J=8.4Hz 2H "C NMR
CDCl; 400 Hz & 21.138 57.823 76.505 124.974
126.817 129.060 130.029 130.087 137.778 132.971
133.139 133.372 137.552 MS 70 eV m/z % 412
M* 25.4 260 3.7 225 8.1 209 52.7 195 4.8

182 11.0 161 25.6 145 4.0 129 31.1 115

13.2 91 77.0 69 31.4 57 13.0 45 100 . Anal.
caled for C;gHyyOSe, C 52.68 H 4.88 found C 52.54 H
4.91.

3¢ 'HNMR CDCl, 400 Hz & 4.57 d J=

0.8Hz 2H 6.79 d J=80Hz 2H 6.93 ¢ J=7.2

133.554 133.809 138.004 138.121 158.324 MS 70 eV
m/z % 474 M* 7.9 381 2.8 289 13.9 248

6.8 220 8.7 209 96.8 182 7.1 171 20.5 145
1.6 129 18.4 105 10.3 91 100 77 13.5 65
30.9 39 16.7 . Anal. caled for C;3Hp,0Se; C 58.47 H
4.66 found C 58.55 H 4.70.
3 'HNMR CDCL 400 Hz § 7.07 s
IH 721~734 m 9H 7.42~7.50 m 6H BC NMR
CDCl; 400 Hz & 126.051 127.407 128.255 128.290
128.603 129.160 129.243 132.095 133.020 MS 70 eV
m/z % 416 M* 46.5 259 41.3 234 6.3 178
100 157 76.2 117 7.1 102 32.5 77 70.3 51
40.5 .
2
Z -1 2-
) NOE 7Se NMR B 3c
CH, H NOE H
CH, 6% ) 3¢ "Se NMR &
391.505  437.985 Js—s. =78 Hz. 1 2-
7 -
1.
Eq. 1 1 2-
Scheme 1
Z -1 2-
PhSeCs 25 C 35
°C Z -1 2- )
Z -1 2- PhSeCs
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Table 1 Conditions and yields of reaction

Compd. R Ar T/C  t/h  Yield/%
3a HOCH, Ph 25 1 89
3c CH;0CH, Ph 35 2 92
3d CH;0CH, p-CH;CgHy 35 2 94
3e PhOCH, Ph 35 2 93
3f PhOCH, p-CH;CgH, 35 2 90
3g Ph Ph 35 3 95
3h TsOCH, Ph 25 3 —
3i CH;CO,CH, Ph 25 3 —

CSOH, N2 H
RC==CH + ArSeSeAr T’ >=< M
ArSe SeAr
R H
_ RC=CH
ArSe SeAr CsOH
H,0 H,0
+
R Cs -+
— RC=CC(s
ArSe SeAr
+ ArSeSeAr
ArSe™Cs
RC=CSeAr ArSe- C+s
Scheme 1
Z -1 2-
RC=CM M=L Na Mg
23
ArSeM
ArSeNa
B ArSeCs
ArSeCs  ArSe™
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