


1. General Information

Unless statedtherwise, all reactions were conducted in pressure tubes updai N
solvents were received from commercial sources without further purification.
Commercially available reagents were used as receivedcdlomercially available
substrates were synthestzfollowing reported protocols. Thiayer chromatography
(TLC) was visualized using a combination of UV and potassium permanganate
staining techniques. Silica gel (particle s#@1 63 nm) was used for flash column
chromatography. NMR spectra were reatsm on Bruker AVA00 spectrometer at00

MHz (*H NMR), 100 MHz (**C NMR). Proton and carbon chemical shifts are
reported relative to the solvent used as an internal referelige-resolution mass

spectra were recorded on an lonSped ER massspectrometewith ESI resource

2. Reaction Optimization

_ [Ir(COD)ClI], (2.5 mol %)
— A
Ph———-=>"h > Ph/\/Ph . Ph/\
DPPE, EtOH (20 eq) Ph
1a THF, 120 °C, N5, 22 h 2a 3a
entry DPPE Conv. 1a (%) vyield 2a (%)@ vyield 3a (%)?!
1 0.1eq 62 56 6
2 0.2 eq 92 92 0
3 0.4 eq 84 72 12
4 0.8 eq 16 12 4

Table 1 Effect of DPPE amount on the stereoselectivitg-Diphenylethyne (0.2 mmol), ethanol
(4 mmoal), [Ir(COD)CIp (10 pmol), THF (1.5 mL), at 120 € under Nfor 22 h. [a]Yields were

determined by GC analysis.



[I(COD)CI], (2.5 mol %)

Ph—=—Ph PR
DPPE (0.2 eq), EtOH (20 eq) > PN /\Ph
1a THF, 120 °C, N5, 40 h 2a 3a
entry ligand Conv.1a (%) yield 2a (%)@  yield 3a (%)@
1 COD (0.5 eq) 40 6 34
2 COD (1.0 eq) 50 8 42
3 COD (1.5 eq) 76 9 67
4 COD (2.0 eq) 91 7 84
5 COE (2.0 eq) [P 59 16 43
6 Norbornylene (2.0 eq) 37 8 29

Table 2 Effects of COD amountand other ligan@n the stereoselectivity,2-Diphenylethyne (0.2
mmol), ethanol (4 mmol), [Ir(COD)G](10 umol), DPPE(0.04 mmol), THF (1.5 mL), a20 €

under N for 40 h. [a] Yields were determined by GC analy§i.COE =cyclooctene

3. Typical Procedure for Synthesis ofE)-1,2-diphenylethene

[Ir(cod)Cl], (2.5 mol %), DPPE (0.2 eq) Ar,
Ar—=—Ar + EtOH 2 > =

THF (1.5 mL), Ny, 120 °C, 22 h Ar
1 2

To al5 mL pressure tube were added diarylacetyleri@.20 mmol), [Ir(cod)CIL (5

mmol, 3.6 mg), DPPE Q.04 mmol, 159 mg) under N, and then EtOH4 mmaol,

232 Iop and THF (1.5 mL) were added. The resulting solution was stirreti2&tN

for 22 h. After the reaction was completed, the solution was cooled to room
temperatureand diluted with ethyl acetatd@ mL). The combined organic phases
were washed with brine, and the aqueous phase was extracted with ethyl acetate. The
organic phase was dried over anhydrousSQ@y, filtered and concentrated wacuao

The crude product waspurified by column chromatographyn-Hexane or

n-Hex/EtOAc =1001 to 40:1) to afford the desired product.
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2a: (E)-1,2-diphenylethene!” White solid 83 mg, 92% vyield)."H NMR (400 MHz,

W

CDCL): d7.49 (m, 4H), 7.34 (m, 4H), 7.261 7.22 (m, 2H), 7.09 (m, 2H); *C NMR

(100MHz, CDCk) d137.4, 1288, 127.7, 1266.
Cl
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/
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2b: (E)-1-chloro-4-styrylbenzene™ White solid 86 mg, 84% yield)."H NMR (400
MHz, CDChk): @7.517 7.49(m, 2H), 7.451 7.43(m, 2H), 7.387 7.25(m, 5H), 7.1117
7.02(m, 2H); **C NMR (L00MHz, CDChk) ¢137.1, 1360, 1333, 1295, 1290, 1289,
1280, 127.8, 1275, 1267.
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2c: (E)-1-chloro-3-styrylbenzene™ White solid 86 mg, 84% vyield)."H NMR (400
MHz, CDCk): d7.517 7.49 (m, 3H), 7.387 7.34 (m, 3H), 7.297 7.21(m, 3H), 7.11
(d, J=16.3Hz, 1H), 7.02(d, J = 16.3Hz, 1H); **C NMR (L00MHz, CDCk) 01394,
1370, 1348, 1303, 1300, 1289, 1282, 127.6, 127.4, 1268, 1264, 1249.

Br
L

2d: (E)-1-bromo-4-styrylbenzene!? White solid ¢4 mg, 85% yield)."H NMR (400
MHz, CDCk): d7.487 7.43 (m, 4H), 7.351 7.31 (m, 4H), 7.23 (t, J =7.2 Hz, 1H),
7.02(d, J = 16.0Hz, 1H), 6.% (d, J = 16.0Hz, 1H); **C NMR (100 MHz, CDCk) d
137.1, 1364, 1319, 1296, 1289, 1281, 1281, 1276, 1267, 1215.

X ] Br

2e: (E)-1-bromo-3-styrylbenzene™ White solid 47 mg, 91% yield)."H NMR (400

2

2
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MHz, CDCL): d7.66 (t, J = 4.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 2H), 7.42i 7.35 (m,
4H), 7.28 (t, J = 8.0 Hz, 1H), 7.22 (t, J = 8.0 Hz, 1H), 7.10 (d, J = 16.4 Hz, 1H), 7.01
(d, J = 164 Hz, 1H); **C NMR (L00MHz, CDCk) ¢1397, 1369, 1305, 1303, 1303,
1294, 1289, 1282, 127.2, 1268, 1253, 1230.

2f: (E)-1-methoxy-2-styrylbenzene!? White solid 66 mg, 83% vield).'H NMR (400

MHz, CDCk): d7.617 7.59 (m,1H), 7.557 753 (m, 2H), 749 (d, J = 16.4Hz, 1H),

735(t, J= 7.6 Hz, 2H), 7.27-7.22 (m, 2H)7.12 (d,J = 16.4Hz, 1H), 6.97 (t,J=7.6

Hz, 1H), 6.91 (m, d, J = 8.0 Hz, 1H), 3.90 (s, 3H)**C NMR (100 MHz, CDCk) d

157.1, 138.1, 129.3, 128.8, 128.7, 127.5, 126.7, 126.6, 126.6, 123.7, 120.9, 111.1,
55.7

2g: (E)-2-(3-bromophenyl)-1-(4-bromophenyl)ethene’? White solid 66 mg, 83%
yield).'H NMR (400 MHz, CDCk): d7.65(s, 1H), 7.49 €, J = 8.0 Hz, 2H), 7.411i
7.35(m, 4H), 7.22 ¢, J = 7.6 Hz, 1H), 7.0 (d, J = 16.8Hz, 1H), 6.99(d, J = 16.8Hz,
1H); *C NMR (100 MHz, CDCk) d'1393, 1359, 1320, 1308, 1304, 1294, 1290,
1282,1280, 1254, 1231, 1220.

2h: (E)-1, 2-bis(4-bromophenyl)ethene” White solid 68 mg, 86% yield)."H NMR
(400MHz, CDCk): d7.36 (d, J = 8.4Hz, 4H), 708(d, J = 8.4Hz, 4H), 6.54 (s, 2H);
3C NMR (100 MHz, CDGJ) d1358, 1317, 1306, 1299, 1214.



2i: (E)-1-(4-bromostyryl) -3-chlorobenzenge White solid @48 mg, 82% vyield).
'HNMR (400MHz, CDCL): d7.501 7.48 (m, 3H), 7381 7.35(m, 3H), 7.9 (t, J =
8.0 Hz, 1H), 7.5 7.23(m, 1H), 7. (s, 2H); **C NMR (L00MHz, CDCk) Ui 1390,
1359, 1349, 1320, 1301, 1290, 1282, 1281, 1279, 1265, 1249, 1220;
HRMS(ESI) m/z Calcd forCy4H10BrCl 291.9654 Found291.9644

2j: (E)-1-(4-bromostyryl) -4-chlorobenzeng® White solid @7 mg, 80% vyield). *H
NMR (400MHz, CDCh): d7.37i 7.34(m, 2H), 7.22i 7.08 (m, 6H), 6.597 6.51(m,
2H); *C NMR (100 MHz, CDCk) d1359, 1354, 1332, 1317, 1306, 1303, 1298,
1298, 1287,1214.

OO

2k: (E)-1-(4-bromostyryl) -3-methylbenzene White solid @9 mg, 90% yield).'H
NMR (400MHz, CDCkL): d7.487 7.46 (m, 2H), 7.387 7.35 (m, 2H), 7.3L7 7.29(m,
2H), 7.247 7.21(m, 1H), 7.09 (d, J = 7.2 Hz, 1H), 7.06 (d, J = 16.4 Hz, 1H), 7.00 (d,
J =164 Hz, 1H), 2.37 & 3H); °C NMR (100 MHz, CDCk) 01384, 137.0, 1365,
1319, 1297, 1289, 1288, 1281, 1274, 127.3, 1239, 1213, 21.6; HRMS(ESI) m/z
Calcd forCysH13Br [M+H] " 273.0279, Found273.0281

OO

21: (E)-1-(4-bromostyryl) -4-methylbenzeng® White solid ¢1 mg, 75% yield).'H
NMR (400 MHz, CDCk): d7.487 7.45(m, 2H), 7.417 7.35 (m,4H), 7.187 7.16
(m, 2H),7.07 (d, J = 16.4Hz, 1H), 6.98(d, J = 16.4Hz, 1H), 2.36 (s, 3H); *C NMR

Br

(100 MHz, CDCk): d1380, 1366, 134.3, 1319, 1296, 1295, 1280, 1266, 1265,
1212, 21.4.



2m: (E)-1-(4-bromostyryl)-4-fluorobenzene!® White solid 60 mg, 90% vyield).H
NMR (400MHz, CDCk): d7.4971 7.45(m, 4H), 7.36 (d, J = 8.4 Hz, 2H), 7.07 7 7.03
(m, 3H), 6.94 (d, J = 16.4 Hz, 1H); *C NMR (100 MHz, CDCk) ti 162.6(d, Jo.r =
240Hz), 1363, 1333, 1320, 1283 (d, Jcr = 10 Hz), 1280, 127.3 (d, Jc.r = 2.0Hz),
1215, 1160, 1159 (d, Jo.r = 20.0 Hz).

Br

2n: (E)-1-(4-bromostyryl)naphthalene!” White solid 63 mg, 86% vyield).'"H NMR
(400 MHz, CDCE): d/8. 20 (, J =8.0 Hz, 1H), 7897 7.81 (m, 3H), 7.74(d, J = 7.2
Hz, 1H), 7571 7.46 (m, 7H), 7.08 (d, J = 16.0 Hz, 1H): 13C NMR (L00MHz, CDCE)
d 1367, 1348, 1339, 1320, 1315, 1306, 1288, 1285, 1283, 1267, 1264, 1261,
1258, 1238, 121.7.

Loy

20: (E)-1-(3-bromostyryl)-3-methylbenzeng® White solid 60 mg, 91% vyield).*H
NMR (400MHz, CDCh): d7.64 (t, J=4.0 Hz, 1H), 74071 7.34 (m, 2H), 7.311 7.28
(m, 2H), 7.24 7 7.18 (m, 2H), 7.09 (d, J = 8.0 Hz, 1H ), 7.06 (d, J = 16,0 Hz, 1H),
6.98(d, J = 16.0 Hz, 1H), 2.36 (s, 3H); **C NMR (100 MHz, CDCk) d1397, 1384,
1368, 1304, 1304, 1303, 1293, 1290, 1288, 1275, 127.0, 1253, 1240, 1230,
21.6.

Br

2p: (E)-2-(3-bromostyryl)naphthalene,® White solid 64 mg, 87% vield).'H NMR
(400MHz, CDCk): d7.857 7.71 (m, 6H), 7.5Li 7.39 (m, 4H), 7.297 7.23 (M, 2H),
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7.15(d, J = 16.0 Hz, 1H); **C NMR (100MHz, CDCk) d1397, 1344, 1338, 1333,
1306, 1304, 1294, 1286, 1282, 127.9, 1275, 1272, 1266, 1254, 1235, 1231.

2q: (E)-2-(3-chlorophenyl)-1-(4-chlorophenyl)ethene’® White solid 89 mg, 78%
yield).’'H NMR (400 MHz, CDCk): d'7.48 (s, 1H), 7437 7.41(m, 2H), 7.3 1 7.30
(m, 3H), 7.2871 7.22(m, 2H), 7.6 (d, J = 16.4 Hz, 1H), 6.98(d, J = 16.4 Hz, 1H); *°C
NMR (100 MHz, CDCk) 41390, 1355, 1349, 1338, 1301, 1291, 1289, 1280,
1279, 1279, 1265, 1249.

2r: (E)-1-(4-chlorostyryl) -3-bromobenzeng® White solid @9 mg, 83% yield).'H
NMR (400 MHz, CDCk): d7.65 (s, 1H), 74471 7.32(m, 6H), 7.2 7 7.20 (m, 1H),
7.06 (d, J = 16.0 Hz, 1H), 6.98(d, J = 16.0 Hz, 1H); **C NMR (100 MHz, CDCk) d
1393, 1354, 1338, 1308, 1304, 1294, 1291, 1290, 1279, 127.8, 1254, 1231.

Cl

2s: (E)-1-(4-chlorostyryl) -3-methylbenzere'¥ White solid @2 mg, 92% vyield).'H
NMR (400MHz, CDCk): @743 7.40 (m, 2H), 7.32i 7.29 (m, 4H), 7.2 7.22(m,
1H), 7.09 (d, J = 7.6 Hz, 1H), 7.04 (s, 2H), 2.37 6, 3H); **C NMR (L00MHz, CDCl)
d1384, 1370, 1361, 1335, 1295, 1290, 1288, 1288, 127.8, 127.4, 127.3, 1239,
216.

a

2t: (E)-2-(4-chlorostyryl)naphthalene,™ White solid ¢7mg, 89% vyield).*H NMR
(400MHz, CDCk): d7.857 7.71 (m, 5H), 7.51i 7.44 (m, 4H), 7.377 7.33 (M, 2H),



7.25 (d, J = 16.0 Hz, 1H), 7.18 (d, J = 16.0 Hz, 1H); *C NMR (100 MHz, CDCk): d
136.0, 131.6, 1338, 1334, 133.3, 18.6, 12.0, 185, 128.2, 1279,1278 127.0,

126.6, 126.2, 1235.
s

2u: (E)-1-(3-chlorostyryl) -4-methylbenzenée® White sdid (38 mg, 84% vyield).*H
NMR (400MHz, CDCL): d'7.49 (s, 1H), 741 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 8.0 Hz,
1H), 7.27(t, J = 8.0 Hz, 1H), 7.22 7.17 (m, 3H), 7.09(d, J =160 Hz, 1H), 6.98 (d, J
=16.0 Hz, 1H), 2.37 (s, 3H); **C NMR (100 MHz, CDCk): ¢ 1396, 1392, 1347,
1342,1302, 1300, 1296, 1274, 1267, 1263, 126.3, 1248, 21.4.

OO

2v: (E)-1-(4-chlorostyryl) -4-methylbenzend® White solid 85 mg, 77% yield).’H
NMR (400MHz, CDCk): d7.447 7.40(m, 4H), 7.33 (d, J = 8.4 Hz, 2H), 7.19 (d, J =
8.0 Hz, 2H), 7.06 (d, J = 16.0 Hz, 1H), 7.00 (d, J = 16.0 Hz, 1H), 2.37 &, 3H); °C
NMR (100 MHz, CDCk): d138.0, 1%.2, 131.3, 133.0, 19.6, 129.4, 128.9, 127.7,
126.6, 126.5, 214.

2w: (E)-1-(3-bromostyryl) -4-methylbenzeng?? White solid 49 mg, 90% yield).*H
NMR (400 MHz, CDCE): d'7.66 (s, 1H), 7407 7.36 (m, 4H), 7.237 7.17(m, 3H),
7.08 (d, J = 16,0 Hz, 1H), 6.97 (d, J = 16.0 Hz, 1H), 2.37 &, 3H); *C NMR (100
MHz, CDCh): d139.9, 138.2, 131.1, 130.3, 130.3, 182, 18.6, 120.2, 16.7, 156.2,
125.2, 123.0, 2X4.
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2x: (E)-1-(3,5-dimethoxystyryl)-4-fluorobenzene!™ White solid @4 mg, 86%
yield).'H NMR (400MHz, CDCL): d7.481 7.45(m, 2H), 7.067 6.92 (m, 3H), 6.94
(d, J = 16.4Hz, 1H), 6.66 (d, J = 2.0 Hz, 2H), 6.40 (t, J = 2.4 Hz, 1H), 3.83 (s, 6H):
13C NMR (100MHz, CDCLk): d162.6 (d, Jo.r = 246.0Hz), 161.2, 13.3, 1335, 128.6
(d, Jor = 2.0 Hz), 128.2 (d, Jor = 5.0 Hz), 18.1, 15.8 (d, Jor = 21.0 Hz), 104.7,
1005, 55.5.

2y: (E)-1-(3,5-dimethoxystyryl)benzene" White solid 88 mg, 80% vield).*H NMR
(400MHz, CDCk): d7.517 7.49 (m, 2H), 7.37 i 7.33(m, 2H), 7.281 7.24 (M, 1H),
7.09 (d, J = 16.4Hz, 1H), 7.03 (d, J = 16.4Hz, 1H), 6.7 (d, J = 2.4 Hz, 2H), 6.40 (t, J
= 2.0 Hz, 1H), 3.82 (s, 6H); *C NMR (100 MHz, CDCk):d/ 161.1, 1®.5, 137.3,
129.3, 18.8, 128.8, 1279, 126.7, 104.7, 100.1555.

2z: (E)-1,2-bis(4-methoxyphenyl)ethenéd™ White solid 85 mg, 73% yield).H
NMR (400MHz, CDCk): d7.441 7.41(m, 4H), 6.93 (s, 2H), 6.90i 6.87 (m, 4H),
3.82(s,6H); **C NMR (L00MHz, CDCk): ¢159.2, 1306, 1276, 126.3, 114.3, 55.5.

20 (E)-1-(4-propylstyryl) -4-methoxybenzene White solid 85 mg, 70% vyield).'H
NMR (400MHz, CDCk): d7.467 7.41(m, 4H), 7.17 (d, J=8.0 Hz, 2H), 7.04 (d, J =
16.0 Hz, 1H), 6.96(d, J = 16.0 Hz, 1H), 6.921 6.89 (m, 2H), 3.83 (s, 3H),2.59(t, J =
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8.0 Hz, 2H), 1.707 1.61 (m, 2H), 0.96 (t, J = 8.0 Hz, 3H); *C NMR(100 MHz,
CDCly): d159.3, 42.1, 1%.2, 1305, 128.9, 127.7, 124, 126.7,126.3, 114.2, 555,
379, 24.7, 14.0, HRMS(ESI) m/z Calcd forCigHo0O [M+H] ™ 253.1592, Found
253.1581

: g
o
CF,

2b: (E)-1-styryl-3,5-bis(trifluoromethyl)benzene,* White solid 46 mg, 73% vield).
'H NMR (400 MHz, CDCk): d7.92 (s, 2H), 7.74 (s, 1H), 7.55 (d, J = 7.2 Hz, 2H),
740 (t, J=7.2Hz, 2H), 7.3 7.32(m, 1H), 7.20(d, J = 16.4Hz, 1H), 7.20(d, J =
16.4 Hz, 1H); *C NMR (100 MHz, CDCk): ¢ 139.6, 136.2, 132.7, 132 (d, Jc.=
330 Hz), 129.1, 18.9, 127.1, 18.3 (d, Jor = 3.4 Hz), 15.7, 18.5(d, Jo.r = 271.1
Hz), 121.0-120.9 (m)

OO

29: (E)-1-styryl-4-(trif luoromethyl)benzene™ White solid @1 mg, 83% vyield).H
NMR (400MHz, CDCE): d7.60 (s, 4H), 7.54 (m, 2H), 7.38 (t, J = 8.0 Hz, 2H), 7.35
i 7.32(m, 1H), 7.25 (d, J =16.4 Hz, 1H), 7.14 (d, J =164 Hz, 1H); *C NMR (100
MHz, CDCh): d141.0, 1%.8, 1314, 129.6, 129.3120.0, 1B.4, 127.3, 1B.9, 16.7,
125.8 (q, Jc.r = 3.8H2z).

o~

200 (E)-prop-1-en-1-ylbenzeng™ Colorlessliquid (20 mg, 83% vyield).'H NMR
(400MHz, CDCL): d'7.331 7.26(m, 4H), 7.207 7.16 (m, 1H), 6.40(dd, J = 16.0,1.2
Hz, 1H), 6.287 6.19 (m, 1H), 1.88 (dd, J =6.4, 1.6 Hz, 1H): *C NMR (100 MHz,
CDCl): d138.1, 131.2, 128.6, 126.9, 126.0, 125.8, 18.6

NN

2¢: (E)-dec5-ene!™® Colorlessliquid (20 mg, 70% yield).'H NMR (400 MHz,
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CDCly): ¢5.401 5.36(m, 2H), 1.981 1.97(m, 4H), 1.341 1.27(m, 8H), 0.89(t, J =
7.2Hz, 3H); °C NMR (L00MHz, CDCk): d130.5, 32.5, 32.0, 22.4, 14.1

AN NN

2d: (E)-tetradec-7-ene*” Colorlessliquid (28 mg, 72% vyield).*H NMR (400 MHz,
CDCly): ¢/5.401 5.34(m, 2H), 2.031 1.95(m, 4H), 1.307 1.27(m, 16H), 0.88(t, J =
7.2Hz, 3H); °C NMR (L00MHz, CDCk): d130.5, 328, 32.0,29.8, 29.0, 22.8, 14.3

O

Q/\)‘\OMG

2A: Methyl cinnamate!®® White solid (25 mg, 76% vyield).'H NMR (400 MHz,
CDCL): @770 (d, J = 16.0Hz, 1H), 7.547.52(m, 2H), 7.40.7.38(m, 3H), 6.45(d, J
= 16.0Hz, 1H), 3.81 (s, 3H): *C NMR (100 MHz, CDCk): ¢167.7, 145.1, 134.5,
130.5, 129.0, 128.2, 117.9, 51.9

2B: 2-vinylnaphthalene,*® White solid @4 mg, 7% yield).'H NMR (400 MHz,
CDCly): d7.821 7.76(m, 4H), 7.64 (dd, J = 8.0, 1.6Hz, 1H), 7.491 7.42(m, 2H),
6.89(dd, J=17.6 11.2Hz, 1H), 5.88(d, J = 17.6Hz, 1H), 5.35(d, J =14.8 Hz, 1H);

13C NMR (L00MHz, CDCk): d137.1, 135.2, 133.7, 133.3, 128.3, 128.2, 127.8, 126.5,
126.4,126.1, 123.3, 114.3

o
2C: 1-methyl-4-vinylbenzene!™ Colorlessliquid (22 mg, 93% yield).'H NMR (400
MHz, CDCh): ¢7.36 (d, J = 8.0 Hz, 2H), 7.18 (d, J = 8.0 Hz, 2H), 6.74(dd, J = 17.6,

11.2Hz, 1H), 5.75 (d, J = 17.6 Hz, 1H), 5.23 (d, J = 10.8Hz, 1H), 2.39(s, 3H); °C
NMR (100MHz, CDCk): ¢137.7, 136.8, 134.9, 129.3, 126.2, 112.8, 21.3

/@/\
Cl

2D: 1-chloro-4-vinylbenzene!* Colorlessliquid (25 mg, 91% vyield)."H NMR (400
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MHz, CDCk): d'7.34-7.25(m, 4H), 6.66(dd, J = 17.6 11.2Hz, 1H), 5.72(d, J= 17.6
Hz, 1H), 5.26 (d, J =11.2 Hz, 1H); **C NMR (100 MHz, CDCk): d 136.2, 135.8,
133.6,128.8, 127.6, 114.6

4, Deprotection of (E)-1,2-bis(4-methoxyphenyl)ethene

OMe OH
BBr3, DCM (dry),
A O ° (dry) . ™ O
O Ny, -20 °C-rt, 4-5 h O
MeO HO

To a solution of(E)-1,2-bis(4methoxyphenyl)ethen®.2 mmol) in anhydrous DCM

(6 mL) maintained under nitrogen 820 N with stirring was added BBrdropwise
(0.34 g, 1.34 mmol, 30% in DCM. The mixture, maintained under nitrogen with

stirring, was allowed to warm up to room temperature4fér5 h, and then it was

poured into waterl0O mL) and extracted with DCM3&10mL). The collected organic

phags were washed with brin@QmL) and then dried over N8O,. After filtration,
the solvent was evaporated and the residue purified by column chromatography on

silica gel using:4 hexanéacetone.
OH
oh I
HO

Pinosylvin,’*¥ White solid (33mg, 77.8% yield).*H NMR (400 MHz, (CDs),CO): d
8.04 (s, 2H), 7.40 (d, J = 8.8 Hz, 4H), 6.96 (s, 2H), 6.83(d, J = 8.8 Hz, 4H); *C NMR
(100MHz, (CD5),CO): d157.7, 1305, 128.3, 15.5, 116.4.

5, Deprotection of 3-Mesityl-2'-methoxy-[1,1'-binaphthalene]-2-ol

MeO NS O BBr3, DCM (dry), HO
® - T
N,, -20 °C-rt, 4-5 h

OMe OH

To a solution ofE)-1,3-dimethoxy5-styrylbenzeng0.2 mmol) in anhydrous DCM§
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mL) maintained under nitrogeni@0N with stirring was added BBdropwise (.34
g, 1.34 mmol, 30% in DCM. The mixture, maintainednder nitrogen with stirring,

was allowed to warm up to room temperature4for5 h, and then it was poured into

water (L0 mL) and extracted with DCM3&10 mL). The collected organic phases

were washed with brinelQ) mL) and then dried over N&O,. After filtration, the
solvent was evaporated and the residue purified by column chromatography on silica

gel using6:4 hexanéacetone.

g K

4,4 -dihydroxystilbene (DHS)*¥ White solid @5mg, 83% vyield).*H NMR (400
MHz, (CDs3),CO): d7.57 (d, J = 7.2Hz, 2H), 7.35 (t, J = 7.2 Hz, 2H), 7.25 (t, J = 7.2
Hz, 1H), 7.10 (s, 2H), 6.60 (d, J = 2.0 Hz, 2H), 6.32 (t, J = 2.4 Hz, 1H); °*C NMR
(100MHz, (CDs)-,CO): d159.6, 1404, 138.4, 129.8, 19,5, 120.2, 18.3, 127.3, 18.9,
103.1.

6. Typical Procedure for Synthesis 0{Z)-1,2-diarylethene

[Ir(cod)Cl], (2.5 mol % —
Ar—=——Ar + EtOH (Cod)CTL ¢ °) > ,/\

DPPE (0.2 eq), COD (2.0 eq)
1 THF (1.5 mL), N5, 120 °C, 44 h 3

To al5 mL pressure tube were added diphenylacetylie(@20 mmol), [Ir(cod)Cl],

(5 mmol, 3.6 mg), DPPE Q.04 mmol, 15.9 mg) under N, and then EtOH4 mmol,
232 L), COD (0.4 mmol, 49 nL) and THF (1.5 mL) were added. The resulting
solution was stirred &@t20N for 44 h. After the reaction was completed, the solution
was cooled to room temperature, and diluted with ethyl acefdiem{). The
combined organic phases were wakheith brine, and the agueous phase was
extracted with ethyl acetate. The organic phase was dried over anhydri®,Na
filtered and concentrated imacuo The crude product was purified by column

chromatographyntHexane om-Hex/EtOAc =1001 to 40:1) to afford the desired
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product.

3a: (2)-1,2-diphenylethene™ Colorless liquid(30 mg, 84% vyield).'H NMR (400

MHz, CDCk): d7.271 7.21 (m, 10H), 6.63 1 6.60 (m, 2H); *C NMR (100 MHz,

CDCl3): d137.4,1304, 1304, 1290, 1290, 1284, 1283, 127.2,127.2.

L O

3b: (2)-1-chloro-2-styrylbenzene!?? Colorless liquid(37 mg, 81% yield).'H NMR

(400MHz, CDCh): d7.421 7.40 (m, 1H), 7.21 7.15 (m, 7H), 7.06 7.02 (m, 1H),

6.73 (d,J = 124 Hz 1H), 6.68 (d,J = 124 Hz 1H); *°C NMR (100 MHz, CDCk): d

136.6, 136.2, 133.8, 131.8, 130.9, 129.7, 129.1, 128.6, 128.3, 127.5, 127.4, 126.5
— F

‘ ‘

3c: (2)-1-fluoro-2-styrylbenzene!®® Colorless liquid(44 mg, 80% yield)."H NMR

(400MHz, CDChk): d7.231 7.17 (m, 7H), 7.07i 7.02 (m, 1H), 7.95 7.91 (m, 1H),

6.73 (d,J = 124 Hz 1H), 6.63 (d,J = 124 Hz 1H); *C NMR (100 MHz, CDCk) d

160.5 (d, Jc.r = 2462 H), 136.9 132.4,1306 (d, Jcr = 3.5H2z); 129.1(d, Jcr = 8.2

Hz), 128.9, 128.4, 127.5, 125(8, Jo.r = 14.4Hz), 123.7(d, Jor = 3.5Hz), 122.8(d,

Jor = 3.3H2), 115.7(d, Jor = 21.8Hz).
— OMe

W O

3d: (2)-1-methoxy-2-styrylbenzene!®” Colorless liquid (36 mg, 79% yield). *H
NMR (400MHz, CDCk): d7.247 7.12 (m, 7H), 6.89(d, J = 8.0Hz, 1H), 6.771 6.73
(m, 1H), 6.69 (d, J = 12.4 Hz, 1H), 6.62 (d, J = 12.4 Hz, 1H), 3.82(s, 3H); **C NMR
(100 MHz, CDCk): d157.2 1373, 130.2, 130.1, 128.9, 128.6, 128.0, 126.9, 126.2,
125.8, 120.2, 110.7, 55.5.
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O |
>

Cl

3e: (Z)-1-(4-chlorostyryl) -4-methylbenzene Colorless liquid(37 mg, 81% yield).*H
NMR (400 MHz, CDCk): d7.18 (s,4H), 7137 7.03(m, 4H), 6.59 (d, J = 12.4 Hz,
1H), 6.48 (d, J = 12.4Hz, 1H), 2.32 (s, 3H); :°C NMR (100 MHz, CDCk): d'137.3,
1360, 1340, 1327, 1310, 1303, 1292, 1289, 1285, 1284, 21.4;, HRMS(ESI) m/z
Calcd forCysH13Cl [M+H] *229.0784 Found229.0789

O |
>

Br

3f: (2)-1-(4-bromostyryl)-4-methylbenzeng?® Colorless liquid(44 mg, 80% yield).
IH NMR (400MHz, CDCE): d7.361 7.33(m, 2H), 7.13i 7.03(m, 6H), 6.60 (d, J =
12.0 Hz, 1H), 6.46 (d, J = 12.0 Hz, 1H), 2.32 &, 3H); *C NMR (L00MHz, CDCk) d
1373, 1365, 1340, 1315, 1311, 130.7, 1292, 1288, 1284, 1209, 21.4.

Cl

0 |
>

3g: (2)-1-(3-chlorostyryl) -4-methylbenzeng® Colorless liquid(36 mg, 79% yield).
4 NMR (400MHz, CDCh): d7.26 (s, 1H), 7.17i 7.11 0, 5H), 7.061 7.04(m, 2H),
6.61 (d, J = 124 Hz, 1H), 6.47 (d, J = 124 Hz, 1H), 2.32 & 3H); °C NMR (100
MHz, CDCk): d139.5, 1374, 134.2, 1338, 131.7, 192.6, 129.2, 1.0, 18.9, 128.1,
127.2,127.1, 24.

()

o

Me

°

3h: (Z)-1-(4-propylstyryl) -4-methoxybenzene Colorless liquid(39 mg, 78% yield).
'H NMR (400 MHz, CDCk): d7.237 7.19 (m, 4H), 7.05 (d, J =8.0 Hz,2H), 6.79 i
6.75(m, 2H), 6.49 (s, 2H), 3.80 (s, 3H), 2.56 (t, J = 8.0 Hz, 2H),1.687 1.59 (m, 2H),
0.95 (t, J = 7.2 Hz, 3H); **C NMR (100 MHz, CDCk): d1587, 1416, 1350, 1302,
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1301, 1292, 1289, 1288, 1284, 1137, 553, 37.9, 246, 140, HRMS(ESI) m/z
Calcd forCigH200 [M+H] * 253.1514 Found253.1582

3i: (2)-1,2-bis(d-methoxyphenyl)ethend®! Colorless liquid(34 mg, 71% yield).*H
NMR (400 MHz, CDCL): d7.22 i 7.20 (m, 4H), 6.791 6.77 (m, 4H), 6.46 (s, 2H),
3.80(s, 6H); 13¢ NMR (100MHz, CDCh): d1587, 1302, 1301, 1285, 1137, 55.3.

3j: (2)-1,2-bis(4-methoxyphenyl)ethend?? Colorless liquid(39 mg, 75% yield)."H
NMR (400MHz, CDCk): d7.257 7.22(m, 2H), 6.93 (t, J= 8.4 Hz, 2H), 6.5771 6.50
(m, 2H), 6.39 7 6.38(m, 2H ), 6.337 6.32 (M, 1H), 3.66 ( s, 6H ); 1°C NMR (100
MHz, CDCk): d1632, 1608, 1390, 1333 (d, Jc.r = 3.4Hz), 1308 (d, Jc.r = 7.9H2),
1307, 1304 (d, Jc.r = 1.2H2z), 1296, 1152 (d, Jc.r = 21.3HZz), 1068, 1000, 55.3.

3k: (2)-1-styryl-3,5-bis(trifluoromethyl)benzene!® Colorless liquid(47 mg, 75%
yield).*H NMR (400MHz, CDCk): d7.671 7.64(m, 3H), 7.87 7.26 (m, 3H), 7.19
i 7.17 (, 2H), 6.84 (d, J = 12.4Hz, 1H), 6.59 (d, J = 12.4Hz, 1H); **C NMR (100
MHz, CDCk): d139.3, 1%.8, 134.1, 1316 (g, Jor = 33.4Hz), 129.2 (m),128.8 (d,
Jor=8.8Hz), 128.3,127.2, 12.7, 122.0, 12®-120.7 (m)

3l: (2)-2-(3-chlorophenyl)-1-(4-chlorophenyl)ethene Colorless liquid(35 mg, 70%
yield).'H NMR (400 MHz, CDCk): d7.22i 7.13 n, 7H), 7.10i 7.07 fn, 1H), 6.58
(d, J=12.0 Hz, 1H), 6.54 (d, J = 12.0 Hz, 1H); **C NMR (100MHz, CDCk): d138.9,

S17


http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dcolorless%2520liquid%26keyfrom%3Dhao360&q=%E6%97%A0%E8%89%B2%E6%B6%B2%E4%BD%93%E8%8B%B1%E6%96%87&ts=1529741112&t=b5dfc73f85826f0c810d1d8703b987a
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dcolorless%2520liquid%26keyfrom%3Dhao360&q=%E6%97%A0%E8%89%B2%E6%B6%B2%E4%BD%93%E8%8B%B1%E6%96%87&ts=1529741112&t=b5dfc73f85826f0c810d1d8703b987a
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dcolorless%2520liquid%26keyfrom%3Dhao360&q=%E6%97%A0%E8%89%B2%E6%B6%B2%E4%BD%93%E8%8B%B1%E6%96%87&ts=1529741112&t=b5dfc73f85826f0c810d1d8703b987a
http://www.so.com/link?url=http%3A%2F%2Fdict.youdao.com%2Fsearch%3Fq%3Dcolorless%2520liquid%26keyfrom%3Dhao360&q=%E6%97%A0%E8%89%B2%E6%B6%B2%E4%BD%93%E8%8B%B1%E6%96%87&ts=1529741112&t=b5dfc73f85826f0c810d1d8703b987a

135.1, 1344, 133.3, 1364 130.3, 12.7, 185, 1289, 128.7, 1275, 127.0
HRMS(ESI) m/z Calcd forCy4H10Cl, 248.0160 Found248.0165

Se ks

Cl
3m: (Z)-1-(4-chlorostyryl)naphthalene, Colorless liquid (41 mg, 78% yield).
HNMR (400 MHz, CDCk): d8.06 8.04 (m, 1H), 7907 7.88 (m, 1H), 7.7(d, J =
8.0 Hz, 1H), 7541 7.47 (m, 2H), 7.8 7.32 (n, 2H), 7.101 6.99 (m, 5H), 6.79 (d, J
= 12.0 Hz, 1H); *C NMR (100 MHz, CDCk): d135.3, 135.0, 1338, 1328, 1316,

1309, 1304, 1204, 1286, 1284, 1279, 165, 126.3, 1262, 157, 124.9;
HRMS(ES)) m/z Calcd foiCygH1:Cl [M+H] * 265.0784 Found265.0788

7. Gram-scaleSynthesis

[Ir(cod)Cl], (2.5 mol %), DPPE (0.2 eq) Ph

Ph—=——Ph + EtOH > \=\

THF (33 mL), N5, 130 °C, 72 h Ph

Gram-scale 79% vyield

According to the typical procedure: To 260 mL pressure tubewere added
diphenylacetylend (5.62 mmol, 1.0 g), [Ir(cod)CI}L (141 mmol, 94 mg), DPPE 1.12
mmol, 447 mg) under N, and then EtOH56.2 mmol, 3.26 mL), andTHF (33 mL)
were added. The resulting solution was stirredl3 N for 72 h. After column

purification (n-Hexang, coupling product was obtained & g, 79% vyield).

8. Deuterium L abeling Experiments

To al5 mL pressure tube were added diphenylacetyle(@20 mmol), [Ir(cod)Cl],
(5 mmol, 3.6mg), DPPE Q.04 mmol, 159mg) under N, and thenC,DsOH or
C,HsOD (4 mmol, 232ni), COD (0.4 mmol, 49 ), THF or tetrahydrofurard8 (1.5
mL) were added. The resulting solution was stirred2@ N for 44 h. After the
reaction was completed, the solution was cooled to room temperature, and diluted
with ethyl acetatel0 mL). The combined organic phases were washed lvitie,

and the aqueous phase was extracted with ethyl acetate. The organic phase was dried
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over anhydrous N&O, filtered and concentrated wacua The crude product was
purified by column chromatographp-Hexané to afford the desiredis-stilbene3a

or di-deuterategbroduct3a’.

Kot os noNgo
NIRRT 38883
KNNNN 660666

2.00

T T T T T T T T
55 5.0 45 40 35 3.0 25 20

030 = p——

9. Zebrafish Experiments

At 6 hpf, embryos were screened under anatomical microscope to remove the

morphologically abnormal individuals. Around 10 healtmybeyos were loaded into
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each well of 96well plate in E3 solution. At the setting time, E3 solutions were
replaced withdifferentpinosylvin or DHS treatment solutions. The control and treated
groups were analyzed at different intervals. At 55 ti Tg(flila:nEGFP) zebrafish
embryos were collected for imagingt 55 hpf, for confocal imaging embryos were
anesthetized with E3/0.16 mg/mL tricaine/1%pHenyl2-thiourea (Sigma) and
embedded in 0.8% low melt agaro€anfocal imaging was performed with a tai

TCS SR LSM. Analysis was performed using Imaris software.

10. PossibleM echanism

Lig LL, EtOH
O/Ir
/"/‘R1J\(H
2
Ly( L, CR Ly (L,
O/I':'\H I
A Cycle 1 ;J\(H
R R R'——R? D R?
B — R
V\K L—=r—L,
< OH A 7 R?
- L, Lo R’
Ly, Ly = COD, DPPE )
~SoH +L2 RW_\RZ
y—‘ L. #\‘
i
r /\OH
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/\ozlr\ /Ir\—H
H Cycle 2 0 A R2
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R
>\ |r’L2 / E
; —
R\/\Rz \/O R2
R
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Figure 1 Possible mechanism
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