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General 
Ynones were prepared by a palladium-catalyzed reaction of acyl chlorides and 

terminal alkynes (ref. Cox, R. J.; Ritson, D. J.; Dane, T. A.; Berge, J.; Charmant, J. P. 
H.; Kantacha, A. Chem. Commun. 2005, 1037). The other chemicals were used as 
purchased. 
Silica gel 60 (E. Merck, 70-230 mesh) was used for the column chromatography. E. 

Merck precoated silica gel 60 F254 plates was used for the analytical TLC.  Infrared 
spectra were recorded on a JASCO FT/IR-4100. 1H and 13C-NMR spectra were 
measured on a JEOL JNM-LA-400 or JEOL JNM-LA-500 spectrometers. Chemical 
shifts of 1H-NMR spectra were reported relative to tetramethylsilane (d 0) or chloroform 
(d 7.26). Chemical shifts of 13C-NMR spectra were reported relative to CDCl3 (d 77.00). 
Splitting patterns are indicated as a follows: s, singlet; d, doublet; t, triplet; q, quartet; 
quin, quintet; sex, sextet; m, multiplet; br, broad. 
 
Typical experimental procedure for the conjugate addition of Me3SiCN to ynones: 
 After dissolving Ni(cod)2 (7 mg, 0.025 mmol) in dry THF (2.0 mL), 0.5 mmol of 
ynone was added at 0 °C. To the mixture was added Me3SiCN (95 µL, 0.75 mmol). 
After being stirred for 2 h at 0 °C, the consumption of ynone and the predominant 
formation of the silyloxyallene were confirmed on TLC. 
 
Typical experimental procedure for the synthesis of β-cyano enones: 
 To the reaction mixture obtained as above, AcOH (60 µL, 1.0 mmol) was added at 
0 °C. After being stirred for 3 h at 0 °C, the solution was diluted with ethyl acetate and 
washed with water and brine. The organic layer was dried over anhydrous Na2SO4 and 
concentrated under reduced pressure to give crude product, which was purified by 
column chromatography to give the β-cyano enone. 
 
Typical experimental procedure for the synthesis of a-bromo-b-cyano enones: 
 To the reaction mixture obtained by the conjugate addition of Me3SiCN to ynone, NBS 
(98 mg, 0.6 mmol) was added at -78 °C.  After being stirred for 3 h at -78 °C, the 
mixture was diluted with ethyl acetate and washed with water and brine. The organic 
layer was dried over anhydrous Na2SO4 and concentrated under reduced pressure to 
give crude product, which was purified by column chromatography to give the 
a-bromo-b-cyano enone. 
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Experimental procedure for the reduction of α-bromo-β-cyano enone: 
To the mixture of 3-bromo-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile (171 

mg, 0.5 mmol) and cerium trichloride heptahydrate (186 mg, 0.5 mmol) in MeOH (3 
mL) was added NaBH4 (19 mg, 0.5 mmol) at 0 °C.  After being stirred for 5 min at 
0 °C, the reaction was quenched by adding of 1N HCl (3 mL), and extracted by Et2O. 
The organic layer was dried over anhydrous Na2SO4 and concentrated under reduced 
pressure to give crude product, which was purified by column chromatography to give 
the corresponding alcohol (275 mg, 80%).  
 
(E)-4-oxo-2,4-diphenylbut-2-enenitrile.  

TLC Rf 0.35 (1:5 ethyl acetate/hexane); IR (neat) 2223, 1666, 1596 
cm-1; 1H-NMR(400 MHz, CDCl3) d 7.25-7.5(m, 4H, aromatic), 
7.39-7.47(m, 4H, aromatic), 7.57(t, 1H, J=7.4 Hz, aromatic), 7.89(d, 
2H, J=7.3 Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 191.4, 
139.3, 135.3, 134.4, 131.1, 130.4, 129.0, 129.0, 128.8, 128.5, 123.1, 

118.0. HRMS (FAB+) calcd for C16H12NO(M++H) 234.0919: found 234.0918 
 
(Z)-4-oxo-2,4-diphenylbut-2-enenitrile.  

TLC Rf 0.18 (1:5 ethyl acetate/hexane); IR (neat) 2223, 1664, 
1594 cm-1; 1H-NMR(400 MHz, CDCl3) d 7.48-7.58(m, 5H, 
aromatic), 7.66(t, 1H, J=7.5 Hz, aromatic), 7.82(m, 2H, 
aromatic), 7.92(s, 1H, CH), 8.04(d, 2H, J=7.0 Hz, aromatic); 

13C-NMR(100 MHz, CDCl3) d 186.9, 136.6, 134.0, 133.0, 132.4, 131.5, 129.3, 129.0, 
128.6, 127.2, 124.8, 116.0. HRMS (FAB+) calcd for C16H12NO (M++H) 234.0919: 
found 234.0918 
 
(E)-4-oxo-2-phenylpent-2-enenitrile.  

TLC Rf 0.53 (1:5 ethyl acetate/hexane); IR (neat) 2223, 1700, 1596 cm-1; 
1H-NMR(400 MHz, CDCl3) d 2.14(s, 3H, CH3), 6.83(s, 1H, CH), 
7.55-7.36(m, 5H, aromatic); 13C-NMR(100 MHz, CDCl3) d 198.4, 140.4, 
130.9, 130.6, 129.0, 128.7, 123.3, 117.9, 30.5. HRMS (FAB+) calcd for 

C11H10NO(M++H) 172.0762: found 172.0747. 
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(Z)-4-oxo-2,4-diphenylbut-2-enenitrile.  
TLC Rf 0.34 (1:5 ethyl acetate/hexane); IR (neat) 2223, 1664, 1594 
cm-1; 1H-NMR(400 MHz, CDCl3) d 2.50(s, 3H, CH3), 7.16(s, 1H, 
CH), 7.45-7.55(m, 3H, aromatic), 7.33(d, 2H, J=6.8 Hz, aromatic); 

13C-NMR(100 MHz, CDCl3) d 194.5, 135.9, 131.9, 131.6, 129.4, 129.1, 127.2, 122.8, 
115.8, 30.7. HRMS (FAB+) calcd for C11H10NO(M++H) 172.0762: found 172.0770. 
 
(E)-2-(2-oxo-2-phenylethylidene)hexanenitrile.  

TLC Rf 0.63 (1:5 ethyl acetate/hexane); IR (neat) 2219, 1685, 1596 
cm-1; 1H-NMR(400 MHz, CDCl3) d 0.92(t, 3H, J=7.4 Hz, CH3), 
1.38(sex, 2H, J=7.5 Hz, CH2), 1.63(quin, 2H, J=7.6 Hz, CH2), 
2.65(t, 2H, J=7.8 Hz, CH2), 7.37(s, 1H, CH), 7.52(d, 2H, J=7.5 Hz, 
aromatic), 7.63(t, 1H, J=7.4 Hz, aromatic), 7.91(d, 2H, J=7.3 Hz, 

aromatic); 13C-NMR(100 MHz, CDCl3) d 189.6, 136.8, 136.7, 134.2, 129.2, 129.0, 
128.7, 118.7, 30.3, 30.2, 22.2, 13.7. HRMS (FAB+) calcd for C14H16NO(M++H) 
214.1232: found 214.1252. 
 
(Z)-2-(2-oxo-2-phenylethylidene)hexanenitrile.  

TLC Rf 0.23 (1:5 ethyl acetate/hexane); IR (neat) 2217, 1666, 
1606 cm-1; 1H-NMR(400 MHz, CDCl3) d 0.97(t, 3H, J=7.3 
Hz, CH3), 1.42(sex, 2H, J=7.5 Hz, CH2), 1.70(quin, 2H, J=7.6 
Hz, CH2), 2.51(t, 2H, J=7.6 Hz, CH2), 7.38(s, 1H, CH), 7.51(t, 

2H, J=8.0 Hz, aromatic), 7.63(t, 1H, J=7.4 Hz, aromatic), 7.96(d, 2H, J=8.0 Hz, 
aromatic); 13C-NMR(100 MHz, CDCl3) d 189.6, 136.8, 136.7, 134.2, 129.2, 129.0, 
128.7, 118.7, 30.3, 30.2, 22.2, 13.7. HRMS (FAB+) calcd for C14H16NO(M++H) 
214.1232: found 214.1238. 
 
(E)-2-tert-butyl-4-oxo-4-phenylbut-2-enenitrile.  

TLC Rf 0.43 (1:5 ethyl acetate/hexane); IR (neat) 2221, 1668, 1617 
cm-1; 1H-NMR(400 MHz, CDCl3) d 1.22(s 9H, CH3), 6.97(s, 1H, 
CH), 7.53(t, 2H, J=7.8 Hz, aromatic), 7.65(t, 1H, J=7.4 Hz, 
aromatic), 7.93(d, 2H, J=7.3 Hz, aromatic); 13C-NMR(100 MHz, 

CDCl3) d 192.6, 139.8, 135.7, 134.5, 131.4, 129.1, 129.0, 118.3, 36.6, 29.3. HRMS 
(FAB+) calcd for C14H16NO(M++H) 214.1232: found 214.1225. 
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(Z)-2-tert-butyl-4-oxo-4-phenylbut-2-enenitrile.  
TLC Rf 0.25 (1:5 ethyl acetate/hexane); IR (neat) 2219, 1668, 1600 
cm-1; 1H-NMR(400 MHz, CDCl3) d 1.35(s 9H, CH3), 7.34(s, 1H, 
CH), 7.52(t, 2H, J=7.9 Hz, aromatic), 7.63(t, 1H, J=7.5 Hz, 
aromatic), 7.95(d, 2H, J=8.5 Hz, aromatic); 13C-NMR(100 MHz, 

CDCl3) d 187.9, 136.5, 136.2, 134.0, 132.9, 128.9, 128.7, 116.0, 37.1, 28.6. HRMS 
(FAB+) calcd for C14H16NO(M++H) 214.1232: found 214.1238. 
 
(E)-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  

TLC Rf 0.45 (1:2 ethyl acetate/hexane); IR (neat) 2219, 1656, 
1592 cm-1; 1H-NMR(400 MHz, CDCl3) d 3.85(s 3H, OCH3), 
6.90(d, 2H, J=8.9 Hz, aromatic), 7.18(s, 1H, CH), 
7.26-7.34(m, 4H, aromatic), 7.43(m, 2H, aromatic) , 7.86(d, 
2H, J=8.9 Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 

189.9, 164.6, 139.9, 131.5, 131.1, 130.3, 128.8, 128.4, 128.3, 122.1, 118.1, 114.2, 55.5. 
HRMS (FAB+) calcd for C17H14NO2(M++H) 264.1025: found 264.1019. 
 
(Z)-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  

TLC Rf 0.35 (1:2 ethyl acetate/hexane); IR (neat) 2221, 
1656, 1600 cm-1; 1H-NMR(400 MHz, CDCl3) d 3.88(s 3H, 
OCH3), 6.98(d, 2H, J=8.7 Hz, aromatic), 7.45-7.55(m, 
3H, aromatic), 7.78(m, 2H, aromatic), 7.90(s, 1H, CH) , 

8.02(d, 2H, J=8.7 Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 185.2, 164.3, 133.5, 
133.5, 132.5, 131.3, 131.1, 129.5, 129.2, 127.0, 116.1, 114.2, 55.5. HRMS (FAB+) 
calcd for C17H14NO2(M++H) 264.1025: found 264.1019 
 
(E)-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  

TLC Rf 0.44 (1:5 ethyl acetate/hexane); IR (neat) 2215, 1662, 
1587 cm-1; 1H-NMR(400 MHz, CDCl3) d 7.26-7.42(m, 6H, 
aromatic), 7.57(d, 2H, J=8.7 Hz, aromatic), 7.72(d, 2H, J=8.9 
Hz, aromatic), 7.90(s, 1H, CH) , 8.02(dt, 2H, aromatic); 
13C-NMR(100 MHz, CDCl3) d 190.5, 138.5, 134.0, 132.3, 

130.9, 130.7, 130.4, 129.9, 129.4, 128.9, 128.5, 123.6. HRMS (FAB+) calcd for 
C16H11BrNO(M++H) 312.0024: found 312.0012. 
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(Z)-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  
IR (neat) 2219, 1656, 1579 cm-1; 1H-NMR(400 MHz, 
CDCl3) d 7.48-7.58(m, 3H, aromatic), 7.69(d, 2H, J=8.2 
Hz, aromatic), 7.82(d, 2H, J=8.0 Hz, aromatic), 7.85(s, 1H, 
aromatic) , 7.91(d, 2H, J=8.2 Hz, aromatic); 13C-NMR(100 

MHz, CDCl3) d 190.5, 138.5, 134.0, 132.3, 130.9, 130.7, 130.4, 129.9, 128.9, 128.5, 
123.6, 117.8. HRMS (FAB+) calcd for C16H11BrNO(M++H) 312.0024: found 312.0012. 
 
(E)-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile.  

TLC Rf 0.23 (1:5 ethyl acetate/hexane); IR (neat) 2221, 1660, 1598 
cm-1; 1H-NMR(400 MHz, CDCl3) d 3.77(s 3H, OCH3), 6.79(d, 2H, 
J=6.9 Hz, aromatic), 7.18(s, 1H, CH), 7.35-7.50(m, 4H, aromatic), 
7.58(t, 1H, J=7.2 Hz, aromatic) , 7.90(d, 2H, J=6.7 Hz, aromatic); 
13C-NMR(100 MHz, CDCl3) d 191.6, 161.2, 136.6, 135.5, 134.3, 
130.3, 129.0, 128.9, 123.4, 122.9, 118.2, 114.1, 55.3. HRMS 

(FAB+) calcd for C17H14NO2(M++H) 264.1025: found 264.1043. 
 
(Z)-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile.  

TLC Rf 0.11 (1:5 ethyl acetate/hexane); IR (neat) 2221, 
1656, 1598 cm-1; 1H-NMR(400 MHz, CDCl3) d 3.89(s 3H, 
OCH3), 7.00(d, 2H, J=9.0 Hz, aromatic), 7.53(t, 2H, 
J=7.8 Hz, aromatic), 7.64(t, 1H, J=7.1 Hz, aromatic), 

7.75-7.85(m, 3H, aromatic) , 8.04(d, 2H, J=7.4 Hz, aromatic); 13C-NMR(100 MHz, 
CDCl3) d 186.8, 162.5, 137.0, 133.8, 130.4, 129.9, 129.0, 128.9, 128.5, 116.2, 114.7, 
55.6. HRMS (FAB+) calcd for C17H14NO2(M++H) 264.1025: found 264.1042. 
 
(Z)-3-bromo-4-oxo-2,4-diphenylbut-2-enenitrile.  

TLC Rf 0.31 (1:5 ethyl acetate/hexane); IR (neat) 2223, 1671, 1594 
cm-1; 1H-NMR(400 MHz, CDCl3) d 7.20-7.32(m, 3H, aromatic),
7.34(d, 2H, J=6.5 Hz, aromatic), 7.43(t, 2H, J=7.9 Hz, aromatic), 
7.57(t, 1H, J=7.4 Hz, CH) , 7.83(d, 2H, J=7.5 Hz, aromatic); 
13C-NMR(100 MHz, CDCl3) d 189.1, 135.0, 132.5, 131.7, 131.4, 

130.3, 129.8, 129.1, 128.2, 116.5. HRMS (FAB+) calcd for C16H11BrNO(M++H) 
312.0024 and 314.0004: found 312.0023 and 314.0008. 
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(Z)-3-bromo-4-oxo-2-phenylpent-2-enenitrile.  
TLC Rf 0.33 (1:5 ethyl acetate/hexane); IR (neat) 2221, 1706, 1587 cm-1; 
1H-NMR(400 MHz, CDCl3) d 2.40(s, 3H, CH3), 7.58-7.75(m, 5H, 
aromatic); 13C-NMR(100 MHz, CDCl3) d 195.6, 133.7, 131.5, 130.7, 
129.3, 128.3, 121.1, 116.3, 28.5, 28.4. HRMS (FAB+) calcd for C11H9Br 
NO(M++H) 249.9868 and 251.9847: found 249.9868 and 251.9848. 

 
(Z)-2-tert-butyl-3-bromo-4-oxo-4-phenylbut-2-enenitrile.  

TLC Rf 0.47 (1:5 ethyl acetate/hexane); IR (neat) 2215, 1670, 1594 
cm-1; 1H-NMR(400 MHz, CDCl3) d 1.23(s 9H, CH3), 7.55(t, 2H, 
J=7.9 Hz, aromatic), 7.67(t, 1H, J=7.4 Hz, aromatic), 7.93(d, 2H, 
J=7.3 Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 188.5, 134.9, 

132.9, 129.9, 129.8, 129.2, 129.1, 116.5, 39.0, 29.5, 29.4. HRMS (FAB+) calcd for 
C14H15BrNO(M++H) 292.0337 and 294.0317: found 292.0332 and 294.0318. 
 
(Z)-3-bromo-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  

TLC Rf 0.21 (1:5 ethyl acetate/hexane); IR (neat) 2221, 1658, 
1592 cm-1; 1H-NMR(400 MHz, CDCl3) d 3.84(s 3H, OCH3), 
6.88(d, 2H, J=8.9 Hz, aromatic),  7.20-7.32(m, 3H, 
aromatic), 7.35(d, 2H, J=7.5 Hz, aromatic), 7.81(d, 2H, 
J=8.7 Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 187.5, 

165.0, 132.3, 132.1, 131.4, 130.2, 129.0, 128.0, 125.2, 120.8, 116.5, 114.4, 55.6, 55.6. 
HRMS (FAB+) calcd for C17H13 BrNO2(M++H) 342.0130 and 344.0109: found 
342.0128 and 344.0111. 
 
(Z)-3-bromo-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  

TLC Rf 0.41 (1:5 ethyl acetate/hexane); IR (neat) 2221, 1670, 
1581 cm-1; 1H-NMR(400 MHz, CDCl3) d 7.22-7.32(m, 5H, 
aromatic), 7.55(d, 2H, J=8.7 Hz, aromatic), 7.68(d, 2H, J=8.5 
Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 188.1, 132.4, 
131.2, 130.9, 130.8, 130.5, 130.4, 129.1, 128.0, 121.8, 116.2. 

HRMS (FAB+) calcd for C16H10Br2NO(M++H) 389.9129, 391.9109, and 393.9088: 
found 389.9132, 391.9106, 393.9098. 
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(Z)-3-bromo-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile.  
TLC Rf 0.24 (1:5 ethyl acetate/hexane); IR (neat) 2221, 1668, 1602 
cm-1; 1H-NMR(400 MHz, CDCl3) d 3.71(s 3H, OCH3), 6.74(d, 2H, 
J=9.0 Hz, aromatic), 7.28(d, 2H, J=10.6 Hz, aromatic), 7.42(t, 2H, 
J=7.9 Hz, aromatic), 7.57(t, 1H, J=7.5 Hz, aromatic), 7.84(d, 2H, 
J=8.2 Hz, aromatic); 13C-NMR(100 MHz, CDCl3) d 189.4, 160.9, 
134.8, 132.5, 129.6, 129.2, 129.0, 123.7, 121.1, 116.5, 114.4, 55.2, 

55.2. HRMS (FAB+) calcd for C17H12BrNO2 (M+) 341.0051 and 343.0031: found 
341.0051 and 343.0033. 
 
(Z)-2-bromo-1-(4-bromophenyl)-3-isocyano-3-phenylprop-2-en-1-ol. 

TLC Rf 0.18 (1:5 ethyl acetate/hexane); IR (neat) 
3346(br), 2970(s), 2220(s); 1H NMR: d 7.49-7.53 (m, 2H, 
aromatic), 7.44-7.48 (m, 3H, aromatic), 7.38-7.43 (m, 2H, 
aromatic), 7.15-7.19 (m, 2H, aromatic), 5.62 (m, 1H, 

CH), 2.60 (m, 1H, OH); 13C NMR: 
d 145.7, 138.1,  132.1,  131.9,  130.2,  129.5, 128.5,  127.6,  122.8,  120.3,  117.3,  71.3. 
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1H NMR of (E)-4-oxo-2,4-diphenylbut-2-enenitrile.  
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13C NMR of (E)-4-oxo-2,4-diphenylbut-2-enenitrile. 
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1H NMR of (Z)-4-oxo-2,4-diphenylbut-2-enenitrile.  
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13C NMR of (Z)-4-oxo-2,4-diphenylbut-2-enenitrile 
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1H NMR of (E)-4-oxo-2-phenylpent-2-enenitrile.  
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13C NMR of (E)-4-oxo-2-phenylpent-2-enenitrile. 

 



 S14 

1H NMR of (Z)-4-oxo-2,4-diphenylbut-2-enenitrile.  

 



 S15 

13C NMR of (Z)-4-oxo-2,4-diphenylbut-2-enenitrile. 
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1H NMR of (E)-2-(2-oxo-2-phenylethylidene)hexanenitrile.  
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13C NMR of (E)-2-(2-oxo-2-phenylethylidene)hexanenitrile. 
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1H NMR of (Z)-2-(2-oxo-2-phenylethylidene)hexanenitrile.  
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13C NMR of (Z)-2-(2-oxo-2-phenylethylidene)hexanenitrile. 
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1H NMR of (E)-2-tert-butyl-4-oxo-4-phenylbut-2-enenitrile.  
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13C NMR of (E)-2-tert-butyl-4-oxo-4-phenylbut-2-enenitrile. 
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1H NMR of (Z)-2-tert-butyl-4-oxo-4-phenylbut-2-enenitrile.  
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13C NMR of (Z)-2-tert-butyl-4-oxo-4-phenylbut-2-enenitrile.  
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1H NMR of (E)-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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13C NMR of (E)-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile. 
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1H NMR of (Z)-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  

 



 S27 

13C NMR of (Z)-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile. 
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1H NMR of (E)-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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13C NMR of (E)-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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1H NMR of (Z)-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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13C NMR of (Z)-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile. 
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1H NMR of (E)-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile.  
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13C NMR of (E)-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile. 
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1H NMR of (Z)-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile.  
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13C NMR of (Z)-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile. 
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1H NMR of (Z)-3-bromo-4-oxo-2,4-diphenylbut-2-enenitrile.  
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13C NMR of (Z)-3-bromo-4-oxo-2,4-diphenylbut-2-enenitrile. 

 



 S38 

1H NMR of (Z)-3-bromo-4-oxo-2-phenylpent-2-enenitrile.  
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13C NMR of (Z)-3-bromo-4-oxo-2-phenylpent-2-enenitrile. 
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1H NMR of (Z)-2-tert-butyl-3-bromo-4-oxo-4-phenylbut-2-enenitrile.  
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13C NMR of (Z)-2-tert-butyl-3-bromo-4-oxo-4-phenylbut-2-enenitrile. 
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1H NMR of (Z)-3-bromo-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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13C NMR of (Z)-3-bromo-4-(4-methoxyphenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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1H NMR of (Z)-3-bromo-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile.  
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13C NMR of (Z)-3-bromo-4-(4-bromophenyl)-4-oxo-2-phenylbut-2-enenitrile. 
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1H NMR of (Z)-3-bromo-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile.  
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13C NMR of (Z)-3-bromo-2-(4-methoxyphenyl)-4-oxo-4-phenylbut-2-enenitrile. 
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1H-NMR of (Z)-2-bromo-1-(4-bromophenyl)-3-isocyano-3-phenylprop-2-en-1-ol. 
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13C-NMR of (Z)-2-bromo-1-(4-bromophenyl)-3-isocyano-3-phenylprop-2-en-1-ol. 
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nOe Experiments examined in Scheme 2 
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X-ray Structure Report 

 

Table 1.  Crystal data and structure refinement for arai3P-1. 

Identification code  arai3p-1 

Empirical formula  C14 H14 Br N O 

Formula weight  292.17 

Temperature  173 K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P-1 

Unit cell dimensions a = 7.7307(10) Å a= 101.022(2)°. 

 b = 8.3211(11) Å b= 97.510(2)°. 

 c = 11.9156(16) Å g = 115.5280(10)°. 

Volume 658.98(15) Å3 

Z 2 

Density (calculated) 1.472 Mg/m3 

Absorption coefficient 3.102 mm-1 

F(000) 296 

Crystal size 0.26 x 0.21 x 0.12 mm3 

Theta range for data collection 1.79 to 28.29°. 

Index ranges -10<=h<=10, -10<=k<=11, -12<=l<=15 

Reflections collected 3717 

Independent reflections 2842 [R(int) = 0.0085] 

Completeness to theta = 28.29° 86.7 %  

Absorption correction Empirical 

Max. and min. transmission 0.7072 and 0.4993 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2842 / 0 / 158 

Goodness-of-fit on F2 1.079 

Final R indices [I>2sigma(I)] R1 = 0.0228, wR2 = 0.0563 

R indices (all data) R1 = 0.0253, wR2 = 0.0572 

Extinction coefficient 0.0069(16) 

Largest diff. peak and hole 0.353 and -0.301 e.Å-3 
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Table 2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for arai3P-1.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

Br(1) 1729(1) 6404(1) 1688(1) 30(1) 

C(1) 7233(3) 9999(3) 4723(2) 30(1) 

C(2) 8830(3) 11709(3) 4861(2) 38(1) 

C(3) 9645(3) 12122(3) 3923(2) 38(1) 

C(4) 8840(3) 10831(3) 2825(2) 36(1) 

C(5) 7220(3) 9124(2) 2670(2) 28(1) 

C(6) 6417(2) 8699(2) 3622(1) 23(1) 

C(7) 4720(2) 6867(2) 3497(2) 24(1) 

C(8) 3553(2) 5615(2) 2266(1) 22(1) 

C(9) 3590(2) 4112(2) 1649(1) 23(1) 

C(10) 2128(3) 3075(2) 543(2) 28(1) 

C(11) 4969(2) 3297(2) 1981(2) 25(1) 

C(12) 3815(3) 1638(3) 2430(2) 49(1) 

C(13) 6825(3) 4686(3) 2936(2) 43(1) 

C(14) 5609(4) 2691(4) 887(2) 56(1) 

N(1) 990(3) 2234(3) -339(2) 42(1) 

O(1) 4139(2) 6356(2) 4326(1) 37(1) 

________________________________________________________________________________
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Table 3.   Bond lengths [Å] and angles [°] for arai3P-1. 

_____________________________________________________ 

Br(1)-C(8)  1.9008(16) 

C(1)-C(2)  1.385(3) 

C(1)-C(6)  1.394(2) 

C(1)-H(1)  0.9500 

C(2)-C(3)  1.382(3) 

C(2)-H(2)  0.9500 

C(3)-C(4)  1.388(3) 

C(3)-H(3)  0.9500 

C(4)-C(5)  1.388(3) 

C(4)-H(4)  0.9500 

C(5)-C(6)  1.394(2) 

C(5)-H(5)  0.9500 

C(6)-C(7)  1.485(2) 

C(7)-O(1)  1.212(2) 

C(7)-C(8)  1.520(2) 

C(8)-C(9)  1.338(2) 

C(9)-C(10)  1.447(2) 

C(9)-C(11)  1.539(2) 

C(10)-N(1)  1.147(2) 

C(11)-C(13)  1.527(3) 

C(11)-C(12)  1.528(3) 

C(11)-C(14)  1.526(3) 

C(12)-H(12A)  0.9800 

C(12)-H(12B)  0.9800 

C(12)-H(12C)  0.9800 

C(13)-H(13A)  0.9800 

C(13)-H(13B)  0.9800 

C(13)-H(13C)  0.9800 

C(14)-H(14A)  0.9800 

C(14)-H(14B)  0.9800 

C(14)-H(14C)  0.9800 

 

C(2)-C(1)-C(6) 119.64(18) 

C(2)-C(1)-H(1) 120.2 
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C(6)-C(1)-H(1) 120.2 

C(3)-C(2)-C(1) 120.59(18) 

C(3)-C(2)-H(2) 119.7 

C(1)-C(2)-H(2) 119.7 

C(2)-C(3)-C(4) 119.97(18) 

C(2)-C(3)-H(3) 120.0 

C(4)-C(3)-H(3) 120.0 

C(3)-C(4)-C(5) 120.03(18) 

C(3)-C(4)-H(4) 120.0 

C(5)-C(4)-H(4) 120.0 

C(4)-C(5)-C(6) 119.94(17) 

C(4)-C(5)-H(5) 120.0 

C(6)-C(5)-H(5) 120.0 

C(1)-C(6)-C(5) 119.81(16) 

C(1)-C(6)-C(7) 118.72(15) 

C(5)-C(6)-C(7) 121.46(15) 

O(1)-C(7)-C(6) 123.43(16) 

O(1)-C(7)-C(8) 117.79(15) 

C(6)-C(7)-C(8) 118.63(14) 

C(9)-C(8)-C(7) 129.87(15) 

C(9)-C(8)-Br(1) 121.49(13) 

C(7)-C(8)-Br(1) 108.50(11) 

C(8)-C(9)-C(10) 116.95(15) 

C(8)-C(9)-C(11) 128.12(15) 

C(10)-C(9)-C(11) 114.91(14) 

N(1)-C(10)-C(9) 178.6(2) 

C(13)-C(11)-C(12) 108.84(17) 

C(13)-C(11)-C(14) 108.06(18) 

C(12)-C(11)-C(14) 110.64(19) 

C(13)-C(11)-C(9) 112.83(14) 

C(12)-C(11)-C(9) 107.71(15) 

C(14)-C(11)-C(9) 108.78(15) 

C(11)-C(12)-H(12A) 109.5 

C(11)-C(12)-H(12B) 109.5 

H(12A)-C(12)-H(12B) 109.5 

C(11)-C(12)-H(12C) 109.5 
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H(12A)-C(12)-H(12C) 109.5 

H(12B)-C(12)-H(12C) 109.5 

C(11)-C(13)-H(13A) 109.5 

C(11)-C(13)-H(13B) 109.5 

H(13A)-C(13)-H(13B) 109.5 

C(11)-C(13)-H(13C) 109.5 

H(13A)-C(13)-H(13C) 109.5 

H(13B)-C(13)-H(13C) 109.5 

C(11)-C(14)-H(14A) 109.5 

C(11)-C(14)-H(14B) 109.5 

H(14A)-C(14)-H(14B) 109.5 

C(11)-C(14)-H(14C) 109.5 

H(14A)-C(14)-H(14C) 109.5 

H(14B)-C(14)-H(14C) 109.5 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  
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Table 4.   Anisotropic displacement parameters (Å2x 103)for arai3P-1.  The anisotropic 

displacement factor exponent takes the form: -2p2[ h2a*2U11 + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

Br(1) 27(1)  29(1) 34(1)  4(1) 2(1)  17(1) 

C(1) 29(1)  31(1) 26(1)  2(1) 2(1)  13(1) 

C(2) 30(1)  29(1) 41(1)  -6(1) -3(1)  10(1) 

C(3) 25(1)  24(1) 55(1)  6(1) 3(1)  6(1) 

C(4) 28(1)  35(1) 44(1)  15(1) 12(1)  11(1) 

C(5) 27(1)  27(1) 27(1)  5(1) 6(1)  11(1) 

C(6) 23(1)  21(1) 24(1)  4(1) 2(1)  11(1) 

C(7) 24(1)  22(1) 24(1)  4(1) 4(1)  11(1) 

C(8) 20(1)  23(1) 24(1)  8(1) 4(1)  9(1) 

C(9) 20(1)  21(1) 22(1)  6(1) 3(1)  7(1) 

C(10) 30(1)  24(1) 29(1)  4(1) 3(1)  15(1) 

C(11) 25(1)  23(1) 26(1)  6(1) 3(1)  13(1) 

C(12) 36(1)  41(1) 79(2)  35(1) 10(1)  18(1) 

C(13) 31(1)  36(1) 54(1)  2(1) -9(1)  19(1) 

C(14) 69(2)  91(2) 37(1)  13(1) 15(1)  64(2) 

N(1) 42(1)  39(1) 36(1)  -4(1) -8(1)  21(1) 

O(1) 42(1)  34(1) 27(1)  9(1) 11(1)  9(1) 

______________________________________________________________________________
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Table 5.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) 

for arai3P-1. 

________________________________________________________________________________ 

 x  y  z  U(eq) 

________________________________________________________________________________ 

 

H(1) 6696 9715 5375 36 

H(2) 9370 12605 5607 46 

H(3) 10755 13290 4029 46 

H(4) 9398 11116 2179 43 

H(5) 6659 8246 1917 33 

H(12A) 4659 1089 2648 74 

H(12B) 2651 713 1810 74 

H(12C) 3393 2049 3122 74 

H(13A) 7493 5819 2695 64 

H(13B) 7715 4146 3051 64 

H(13C) 6457 4985 3675 64 

H(14A) 6307 3764 596 84 

H(14B) 4442 1750 275 84 

H(14C) 6490 2170 1089 84 

________________________________________________________________________________
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Table 6.  Torsion angles [°] for arai3P-1. 

________________________________________________________________ 

C(6)-C(1)-C(2)-C(3) -1.3(3) 

C(1)-C(2)-C(3)-C(4) 1.2(3) 

C(2)-C(3)-C(4)-C(5) -0.1(3) 

C(3)-C(4)-C(5)-C(6) -0.8(3) 

C(2)-C(1)-C(6)-C(5) 0.4(3) 

C(2)-C(1)-C(6)-C(7) 179.29(16) 

C(4)-C(5)-C(6)-C(1) 0.7(3) 

C(4)-C(5)-C(6)-C(7) -178.25(17) 

C(1)-C(6)-C(7)-O(1) -8.5(3) 

C(5)-C(6)-C(7)-O(1) 170.38(17) 

C(1)-C(6)-C(7)-C(8) 166.95(15) 

C(5)-C(6)-C(7)-C(8) -14.1(2) 

O(1)-C(7)-C(8)-C(9) -81.1(2) 

C(6)-C(7)-C(8)-C(9) 103.1(2) 

O(1)-C(7)-C(8)-Br(1) 94.59(16) 

C(6)-C(7)-C(8)-Br(1) -81.15(15) 

C(7)-C(8)-C(9)-C(10) 172.90(16) 

Br(1)-C(8)-C(9)-C(10) -2.3(2) 

C(7)-C(8)-C(9)-C(11) -5.3(3) 

Br(1)-C(8)-C(9)-C(11) 179.49(13) 

C(8)-C(9)-C(10)-N(1) 167(9) 

C(11)-C(9)-C(10)-N(1) -15(9) 

C(8)-C(9)-C(11)-C(13) -18.7(3) 

C(10)-C(9)-C(11)-C(13) 163.13(17) 

C(8)-C(9)-C(11)-C(12) 101.5(2) 

C(10)-C(9)-C(11)-C(12) -76.7(2) 

C(8)-C(9)-C(11)-C(14) -138.6(2) 

C(10)-C(9)-C(11)-C(14) 43.2(2) 

________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

  

 

 
 


