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1.0 General Information:

All experiments were carried out under an inert atomosphere of argon in flame-dried
microwave vials. Solvents were dried using standard procedures reported in Perrin, D. D.;
Armarego, W. L. F., Purification of Laboratory Chemicals, 3rd edition, Pergamon Press,
Oxford, 1988. All starting materials were obtained from commercial suppliers and used as
received. Products were purified by flash chromatography on silica gel (100-200 mesh,
Merck). Unless otherwise stated, yields refer to analytical pure samples. NMR spectra were
recorded in CDCl; 'H NMR spectra were recorded at 500 MHz using Brikker ADVANCE
500 MHz and JEOL 400 MHz instruments at 278K. Signals are quoted as ¢ values in ppm
using residual protonated solvent signals as internal standard (CDCls: & 7.26 ppm). Data is
reported as follows: chemical shift, integration, multiplicity (s = singlet, d = doublet, t =
triplet, q = quartet, m = multiplet), and coupling constants (Hz). *C NMR spectra were
recorded on either a JEOL-400 (100 MHz), or a Brilker ADVANCE 500 MHz (125 MHz)
with complete proton decoupling. Chemical shifts (0) are reported in ppm downfield from
tetramethylsilane with the solvent as the internal reference (CDCls: 6 77.23 ppm). Infrared
(FTIR) spectra were recorded on a Perkin Elmer spectrophotometer with the KBr disk and

KBr plate techniques for solid and liquid samples, Vpay cm™.
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2.0 Dimerization of phenyl acetylene (1a):

h h
FeCl, (30 mol%) // //
DMEDA (30 mol%) Ph
Ph——= > — + g
KOBuU (3 eq)
toluene Ph
1a . head to head head to head
145°C, 2 h 2a (E) 2a (2)

Procedure: To an oven dried microwave vial, equipped with magnetic stirrer, under argon
atmosphere, KO'Bu (330 mg, 2.94 mmol, 3 equiv), 4 mL of anhydrous toluene and then
anhydrous FeCls (48 mg, 0.29 mmol, 0.3 equiv) were added. After performing three
argon/vacuum cycles under stirring, DMEDA (26 mg, 0.29 mmol, 0.3 equiv) followed by
phenyl acetylene 1a (100 mg, 0.98 mmol, 1 equiv) were added. The mixture was heated at
145 °C for 2 h. After cooling, the solvent was removed and the crude product was purified by
silica gel column chromatography using distilled n-hexanes as eluant to give (E+2)-1,4-
diphenylbut-1-ene-3-yne (2a, 73 mg, 73% yield) as colorless solid.
1,4-Diphenylbut-1-ene-3-yne(2a): colorless solid; FT-IR (neat): 2921, 2834, 2360, 2340,
1603, 1506, 1460, 1286, 1250, 1175, 1107; ESI-MS: caled for CigH;3 [M+H]": 205.1017;
found, 204.7435.

(E)- isomer (2a):'

'"H NMR (500 MHz): 7.50-7.48 (m, 2H), 7.45-7.43 (m, 2H), 7.37-7.29 (m, 6H), 7.06 (d, J =
16.24 Hz, 1H), 6.40 (d, J = 16.23 Hz, 1H); *C NMR (125 MHz): 141.3, 136.3, 131.5, 128.7,
128.6, 128.3, 128.2, 126.3, 123.4, 108.1, 91.7, 88.9.

(£)-isomer (Za):2

! a) M. Rubina and V. Gevorgyan, J. Am. Chem. Soc., 2001, 123, 11107. b) M. Bassetti, C. Pasquini, A. Raneri,
D. Rosato, J. Org. Chem., 2007, 72, 4558. c) S. Ge, V. F. Q. Norambuena and B. Hessen, Organometallics
2007, 26, 6508.

2 a) M. Nishiura, Z. Hou, Y. Wakatsuki, T. Yamaki and T.Miyamoto, J. Am. Chem. Soc., 2003, 125, 1184. b) C.
S. Yi and N. Liu, Organometallics, 1996, 15, 3968. ¢) K. Komeyama, T. Kawabata, K. Takehira and K. Takaki,
J. Org. Chem. 2005, 70, 7260.
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Data from a mixture of E/Z = 66/34; "H NMR (500 MHz): 7.93 (d, J = 7.4 Hz, 2H), 7.52-7.28
(m, 8H, merged with E isomer), 6.71 (d, J = 11.9 Hz, 1H), 5.93 (d, J = 11.9 Hz, 1H); °C
NMR (125 MHz): 138.7, 136.6, 131.5, 128.8, 128.5, 128.4, 128.3, 128.3, 123.5, 107.4, 95.8,
88.2.

Reaction of phenyl acetylene without added FeCls:

O'Bu

C KO'Bu (3 eq) — d_‘)
toluene O
145°C , 2h

2a 4a
(EIZ=77:23), 11% (E/Z=1T:83), 63%

Procedure: To an oven-dried argon-flushed microwave vial, equipped with magnetic stirrer,
KO'Bu (330 mg, 2.94 mmol, 3 equiv), 4 mL of toluene followed by phenyl acetylene (100
mg, 0.98 mmol, 1 equiv) were added. The mixture was heated at 145 °C for 2 h. After cooling
the solvent was removed and crude product was purified by silica gel column
chromatography using distilled n-hexanes as eluant to give (E+Z)-1,4-diphenylbut-1-ene-
3yne (2a, 11 mg, 11% yield) and (E+Z)-(2-tert-butoxyvinyl)benzene (4a, 63 mg, 63% yield)

as colorless solid.

(£)-(2-tert-butoxyvinyl)benzene (4a):3

vis

'H NMR (500MHz): 7.63-7.61 (m, 2H), 7.29-7.25 (m, 2H), 7.13-7.10 (m, 1H), 6.45 (d, J =
7.1 Hz, 1H), 5.24 (d, J = 7.1 Hz, 1H), 1.4 (s, 9H); °C NMR (125 MHz): 140.9, 136.5, 128.1,
125.3, 105.7, 28.1; FT-IR (neat): 3404, 2922, 2852, 1609, 1449, 1374, 1267, 1086, 1041.

3 M. Newcomb, M.-H. Le Tadic-Biadatti, D. L. Chestney, E. S. Roberts and P. F. Hollenberg, J. Am. Chem.
Soc., 1995, 117, 12085.
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Figure 1: Selected '"H NMR spectrum of unpurified reaction mixture of dimerization of
phenyl acetylene 1a using (A) KO'Bu; (B) FeCls, L, KO'Bu.

3.0 Dimerization of phenyl acetylene (1a) using different ligands:

Various bidentate ligands L1 to L6 were also examined for this dimerization reaction
(Table 1). Ligands L2 to L3 gave head-to-head dimer 2a in good yields (Table 1, entries
2 and 3). While product 2a was isolated in moderate yields using 2,2'-bipyridine, L3
(entry 5) and 1,10-phenanthroline, L5 (entry 6). The reaction also proceeded using 8-
hydroxyquinoline, L6 to give compound 2a in 58% yield (entry 7).

Table 1. Iron catalyzed dimerization of phenyl acetylene 1a using different ligands®

DMEDA (30 mol%)
ngand
Ph

1a Ph 2a(g
Entry Ligand (30 mol%) Ratio (E/Z),”
Yield® (%) of 2a
1 No ligand 77:23, 42
2 NP
N L 78:22,73
|
3 \N/\/N\
‘ L2 75:25, 60
4 NH
O’““z 77:23, 68
L3
5 B
AW 75:25, 45
AN L4
6 ()=
/15 76:24, 43
7 N 83:17, 58
N/
OH L6

“All reactions were carried out using 30 mol% of FeCls, 3 equiv of KO'Bu in
toluene, "E:Z ratios were determined by "H NMR analysis of crude reaction
mixture, ‘isolated yields after chromatography.
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4.0 General procedure for dimerization of aryl acetylenes 1:

To an oven dried microwave vial, equipped with magnetic stirrer, under argon atmosphere,
KO'Bu (3 equiv), anhydrous toluene (4 mL/1 mmol) and then anhydrous FeCls (0.3 equiv)
were added. After performing three argon/vacuum cycles under stirring, DMEDA (0.3 equiv)
followed by aryl acetylene 1 (1 equiv) were added. The mixture was heated at 145 °C for 2 h.
After cooling, the solvent was removed and the crude product was purified by silica gel
column chromatography using distilled n-hexanes/EtOAc (100:0 to 90:10) as eluant to give

the corresponding enynes 2.

1,4-Di-p-fluorophenylbut-1-en-3-yne (2b): obtained as a colorless solid; Data from a
mixture of E/Z = 66/34; FT-IR (neat): 3717, 2928, 2855, 2360, 2336, 1598, 1513, 1230,
1091, 1040; ESI-MS: calcd for Ci¢H11F> [M+H]+: 241.0829; found, 241.1038.

(E)-isomer (2b):*

e W
'H NMR (400 MHz): 7.48-7.37 (m, 4H), 7.09-6.97 (m, 5H, overlapped with one vinyl
proton), 6.27 (d, J = 16.2, 1H); *C NMR (125 MHz): data from a mixture of E/Z = 66/34 ;
162.9 (d, J = 248.9 Hz), 162.4 (d, J = 249.7 Hz), 140.0, 133.3 (d, J = 8.3 Hz), 130.4 (d,J =
8.0 Hz), 127.9 (d,J = 8.1 Hz), 119.4 (d, J = 3.6 Hz), 115.8 (d,J = 21.9 Hz), 115.7 (d, J =
21.9 Hz), 107.7 (d, J=2.1 Hz), 90.6, 88.3.

(Z)-isomer (2b):**

'H NMR (400 MHz): 7.89 (dd, J = 8.4, 5.7 Hz, 2H), 7.45 (dd, J = 8.3, 5.6 Hz, 2H), 7.09-7.01
(m, 4H ), 6.66 (d, J = 11.9 Hz, 2H), 5.88 (d, J = 11.9 Hz, 2H), °C NMR (125 MHz): data
from a mixture of isomers containing E/Z = 66/34; 162.6 (d, J = 249.9 Hz), 162.5 (d, J =
248.9 Hz), 137.4, 133.3 (d, /= 8.2 Hz), 132.7 (d, J= 3.5 Hz), 132.5 (d,J= 3.1 Hz), 119.4 (d,
J=3.9Hz), 115.6 (d,/=21.9 Hz), 115.2 (d,J=21.5 Hz), 106.9, 94.6, 87.6.

4 a) A. Hijazi, K. Parkhomenko, J. P. Djukic, A. Chemmi and M. Pfeffer, Adv. Synth. Catal., 2008, 350, 1493. b)
W. Weng, C. Guo, R. Celenligil-Cetin, B. M. Foxman and O. V. Ozerov, Chem. Commun., 2006, 197. c¢) C. C.
Lee, Y. C. Lin, Y. H. Liu and Y. Wang, Organometallics, 2005, 24, 136. d) X. Chen, P. Xue, H. H. Y. Sung, 1.
D. Williams, M. Peruzzini, C. Bianchini and G. Jia, Organometallics 2005, 24, 4330.
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1,4-Di-p-bromophenylbut-1-en-3-yne (2c):* obtained as a colorless solid; data from
mixture of isomers containing E/Z = 59/41; FT-IR (neat): 3719, 2920, 2851,2363, 2333,
1600, 1484, 1070; ESI-MS: caled for C1sH;oBr, [M]": 359.9149; found, 359.4942.
(E)-isomer (2¢):*

BrBIr

'H NMR (500 MHz): 7.49-7.45 (m, 4H), 7.32 (d, J = 8.4 Hz, 4H), 6.97 (d, J = 16.3 Hz, 1H),
6.33 (d, J = 16.2 Hz, 1H); °C NMR (125 MHz): 140.3, 135.1, 132.8, 131.9, 131.7, 127.8,
122.7,122.5, 122.1, 108.6, 89.7, 88.9.

(Z)-isomer (2¢):

'"H NMR (500 MHz): 7.76 (d, J = 8.5 Hz, 2H), 7.52-7.50 (m, 4 H), 7.28 (d, J = 8.4 Hz, 2H),
6.66 (d, J = 11.9 Hz, 1H), 5.91 (d, J = 11.9 Hz, 1H), *C NMR (125 MHz): 137.8, 135.3,
132.9, 131.8, 131.5,130.2, 122.9, 122.6, 122.2, 107.9, 95.4, 91.2.

1,4-Di-p-trifluoromethylphenylbut-1-ene-3-yne (2d): obtained as a colorless solid; data
from a mixture of E/Z = 75:25; FT-IR (neat): 3388, 2918, 2851, 2367, 2193, 1606, 1401,
1323, 1175, 1130, 1069; ESI-MS: calcd for CjsHioF¢Na [M+Na]: 363.0584; found,
362.5938.

(E)-isomer (2d):"'°

Was
=t I
'"H NMR (500 MHz): 7.62-7.54 (m, 8H), 7.10 (d, J = 16.5 Hz, 1H), 6.47 (d, J = 16.5 Hz, 1H);
3C NMR (125 MHz); 140.6, 139.3, 131.8, 130.4 (q, J = 32.2 Hz), 130.0 (q, J = 32.4 Hz),
126.9, 125.8, 125.8 (d, J = 4.1 Hz), 125.3 (d, J = 4.0 Hz), 122.9 (q, J = 270.3 Hz), 122.8 (q, J
—270.6 Hz), 110.2, 91.5, 90.5
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(Z)-isomer (2d):*

'H NMR (500 MHz): 7.99 (d, J = 7.9 Hz, 2H), 7.62-7.54 (m, 6H), 6.80 (d, J = 12.2 Hz, 1H),
6.05 (d, J=12.2 Hz, 1H). °C NMR (125 MHz): 139.5, 138.1, 131.7, 130.3 (q, J = 32.2 Hz),
130.1 (merged with E isomer), 128.8, 126.5, 125.3 (q, J = 4.0 Hz), 124.9 (q, J = 4.0 Hz),
123.8, 114.1, 109.4, 95.1, 89.6 peaks for CF;— could not be assigned clearly.

1,4-Di-p-methylphenylbut-1-en-3-yne (2e): obtained as a colorless solid; data from a
mixture of E/Z = 76:24; FT-IR (neat): 3415, 2924, 2360, 1602, 1426, 1215, 1105, 1041; ESI-
MS: caled for CisH,7 [M+H]": 233.1330; found, 233.0537.

(E)-isomer (2¢):*

MeMe

'"H NMR (500 MHz): 7.35 (d, J = 10.04 Hz, 4H), 7.18-7.12 (m, 4H), 6.99 (d, J = 16.5 Hz,
1H), 6.33 (d, J=16.5 Hz, 1H), 2.36 (s, 3H), 2.34 (s, 3H); *C NMR (125 MHz): 140.8, 138.6,
138.2, 133.7, 131.4, 129.4, 129.0, 126.2, 120.4, 107.2, 91.6, 88.5, 21.5, 21.3,

(Z)- isomer (2 e):Za,Zc,s

'"H NMR (500 MHz): 7.84 (d, J = 8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.20-7.16 (m, 4H),
6.65 (d, J = 12.0 Hz, 1H), 5.85 (d, J = 12.1 Hz, 1H), 2.37 (s, 3H), 2.36 (s, 3H); °C NMR
(125 MHz): 138.4, 138.2, 134.0, 131.3, 129.2, 129.0, 128.7, 120.5, 106.5, 95.9, 87.9, 21.5,
214.

1,4-Di-p-methoxyphenylbut-1-ene-3-yne (2f): obtained as a colorless solid; data from a
mixture of E/Z = 78:22; FT-IR (neat): 2931, 2854, 2360, 2340, 1603, 1506, 1460, 1286,
1250, 1175, 1107, 1027; ESI-MS: calcd for CgH 60, [M]": 264.1150; found, 264.6864.

®C.Yang and S. P.Nolan, J. Org. Chem., 2002, 67, 591.
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(E)-isomer (2f):">*

O-om
Meo

'H NMR (400 MHz): 7.38 (dd, J = 9.2 Hz, J = 8.7 Hz, 2H), 6.95 (d, J = 16.0 Hz, 1H), 6.88-
6.82 (m, 4H), 6.23 (d, J = 16.0 Hz, 1H), 3.83 (s, 3H), 3.821 (s, 3H); °C NMR (125 MHz):
160.0, 159.5, 140.1, 132.9, 130.2, 129.8, 127.5, 115.8, 114.0, 106.0, 91.0, 87.9, 55.3, 55.2
(overlapped with Z-isomer).

(Z)- isomer (2£):***

MeO

'H NMR (500 MHz): 7.89 (d, J = 8.8 Hz, 2H), 7.43 (d, J = 8.9 Hz, 2H), 6.92-6.88 (m, 4H),
6.60 (d, J=11.8 Hz, 1H), 5.79 (d, J=11.9 Hz, 1H), 3.84 (s, 3H), 3.83(s, 3H); °C NMR (125
MHz): 159.7, 159.6, 137.4, 132.8, 129.4, 127.4, 115.8, 114.1, 113.7, 105.2, 95.4, 87.4, 55.3,
55.2 (overlapped with E-isomer).

(E)-1,4-Di-m-fluorophenylbut-1-ene-3-yne (2g): obtained as a light yellow oil, data from a
mixture of E/Z = 70:30); FT-IR (neat): 3401, 3016, 2925, 2853, 2395,2193, 1934, 1607,
1581, 1486, 1268, 1178, 1152, 1075; ESI-MS: calcd for Ci6H;oF, [M+H]": 241.0829; found,
241.8726.

(E)-isomer (2g):lb

F

'"H NMR (500 MHz): 7.33-7.25 (m, 3H), 7.18 (d, J = 8.5 Hz, 1H), 7.15-7.11 (m, 2H), 7.01(d,
J =15.8 Hz, 1H), 6.36 (d, J = 15.8 Hz, 1H); *C NMR (500 MHz): 163.2 (d, J = 307.3 Hz),
162.3 (d, J = 308.7 Hz), 140.5 (d, J = 3.1 Hz), 138.5 (d, J = 9.6 Hz), 130.1 (d, J = 41.3 Hz),
130.0 (d, J = 41.3 Hz), 127.5 (d, J = 3.5 Hz), 125.2, 122.4 (d, J= 3.1 Hz), 118.5 (d, J = 28.5
Hz), 115.8 (d, J = 26.6 Hz), 115.7 (d, J = 26.7 Hz), 112.5 (d, J = 27.5 Hz), 109.3,91.3 (d, J =
3.8 Hz), 89.5.
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(Z2)- isomer (2g):

'H NMR (500 MHz): 7.78 (d, J =11 Hz, 1H), 7.53 (d, J = 7.9 Hz, 1H), 7.38-7.27 (m, 3H),
7.18 (4, J = 6.7 Hz, 1H), 7.09-7.02(m, 2H), 6.70 (d, J=12.2 Hz, 1H), 5.95 (d, J=12.2 Hz,
1H).

1,4-Di-m-methylphenylbut-1-en-3-yne (2h): obtained as a light yellow oil, data from a
mixture of £/Z 74:26; FT-IR (neat): 3427, 3021, 2922, 2855, 2387, 2361, 1601, 1484, 1457,
1090, 1039; ESI-MS: calcd for CigsHgNa [M+Na]+: 255.1150; found, 254.7116.

(E)- isomer (2h):**°

Me
=
O—="

'"H NMR (500 MHz): 7.30-7.18 (m, 6H), 7.12-7.09 (m, 2H), 6.99 (d, J =16.5 Hz, 1H), 6.36
(d, J = 16.5 Hz, 1H), 2.35 (s, 3H), 2.33 (s, 3H); °C NMR (125 MHz): 141.3, 138.3, 138.0,
136.3, 132.1, 129.4, 129.1, 128.6, 128.6, 128.2,127.0,123.4,123.3, 108.0, 91.8, 88.6, 21.4,
21.2.

(Z)-isomer (2h):
Me

e

"H NMR (500 MHz): 7.80 (s, 1H), 7.70 (d, J = 7.7 Hz, 1H), 7.22-7.18 (m, 4H), 7.09-7.04
(m, 2H), 6.66 (d, J= 11.9 Hz, 1H), 5.89 (d, J = 11.9 Hz, 1H), 2.37 (s, 3H), 2.34 (s, 3H); °C
NMR (125 MHz): 138.7, 138.1, 137.7, 136.5, 132.0, 129.3, 129.2, 128.6, 128.5, 128.3, 127.3,
125.2, 123.5, 107.2, 96.0, 88.2, 21.5(2C).

® A. Kawata, Y. Kuninobu and K. Takai, Chem. Lett., 2009, 38, 836.

10
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1,4-Di-m-methoxyphenylbut-1-ene-3-yne (2i): obtained as a light yellow oil, data from a
mixture of E/Z = 79:21; FT-IR (neat): 3438, 3020, 2926, 2854, 2398, 2348, 2254, 1596,
1466, 1216, 1156, 1048; ESI-MS: calcd for CigH;60, [M]": 264.1150; found, 264.6788.
(E)-isomer (2i):

MeQ
_/

OMe

'H NMR (500 MHz): 7.30-6.82 (m, 9H, merged with Z-isomer & one vinyl proton), 6.37 (d,
J =16.5 Hz, 1H), 3.81 (2s, 6H); °C NMR (100 MHz): 159.5, 159.3, 141.3, 137.7, 129.7,
129.2,124.1, 121.8, 119.2, 116.2, 114.9, 114.3, 111.6, 108.4, 91.8, 88.6, 55.2, 55.2.
(Z)-isomer (2i):

'H NMR (500 MHz) : 7.67 (s, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.30-6.82 (m, 6H, merged with
E-isomer), 6.68 (d, J=12.0 Hz, 1H), 5.91 (d, J= 12.0 Hz, 1H), 3.82 (2s, 6H); °C NMR (125
MHz): 159.8, 159.4, 138.7, 129.3, 129.2, 124.3, 123.9, 121.6, 119.2, 116.1, 114.8, 114.5,
113.2,107.5,96.1, 88.0, 55.3, 55.2.

5,5'-(but-1-en-3-yne-1,4-diyl)bis(1,3-difluorobenzene) (2j): obtained as a colorless solid,
data from a mixture of E/Z = 73:27. IR (neat): 3419, 2919, 2843, 2356, 1618, 1586, 1320,
1121; ESI-MS: calcd for CsH;,F4N [M+ NH4]": 294.0906; found, 294.6606.

(E)-isomer (2j):

'H NMR (400 MHz): 6.99-6.91 (m, 5H, merged with doublet), 6.96 (d, J = 15.8 Hz, 1H),
6.85-6.74 (m, 2H), 6.34 (d, J = 15.8 Hz, 1H); C NMR (100 MHz): 163.3 (d, J = 310.9 Hz),
163.2 (d,J=310.6 Hz), 163.0 (d, J=311.4 Hz), 162.6 (d, J=311.3 Hz), 140.1, 139.1, 137.5,
114.5 (d, J=33.6 Hz), 110.2, 109.0 (d, J = 32.3 Hz), 104.4 (d, J = 73.3 Hz), 90.8 (t, /= 4.9
Hz), 89.6.

11
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(Z)-isomer (2j):

'"H NMR (400 MHz): 7.41 (d, J = 6.7 Hz, 2H), 7.02-6.95 (m, 2H), 6.85-6.77 (m, 2H), 6.67 (d,
J=11.6 Hz, 1H), 5.99 (d, J= 11.6 Hz, 1H).

5,5'-(but-1-en-3-yne-1,4-diyl)bis(1,3-dimethoxybenzene) (2k):" obtained as a colorless
solid, data from a mixture of £/Z = 70:30. FT-IR (neat): 3439, 3003, 2925, 2849, 2344, 2201,
1593, 1454, 1205, 1157, 1065; ESI-MS: caled for CyoH»0O4 [M]": 224.1362; found,
224.5921.

(E)-isomer (2k):

MeO

'H NMR (500 MHz): 6.97 (d, J = 15.9 Hz, 1H), 6.63 (d, J = 2.4 Hz, 2H), 6.57 (d, J = 2.5 Hz,
2H), 6.46-6.44 (m, 2H), 6.34 (d, J = 15.9 Hz, 1H), 3.81 (s, 3H), 3.79 (s, 3H); *C NMR (100
MHz): 161.0, 160.6, 141.6, 138.2, 124.6, 109.3, 109.2, 108.6, 106.7, 104.4, 101.8, 101.3,
100.9, 92.0, 88.3, 55.4, 55.3.

(Z)-isomer (2k):

OMe
'H NMR (400 MHz): & =7.14 (d, J = 2.3 Hz, 2H), 6.65 (d, J = 2.3 Hz, 2H), 6.46-6.42 (m,
2H), 6.64 (d, 1H merged with aromatic protons), 5.90 (d, J = 11.9, 1H), 3.79 (s, 3H, merged
with E-isomer), 3.78 (s, 3H).

’C. Pasquini and M. Bassetti Adv. Synth. Catal., 2010, 352, 2405.
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1,4-Di(2-methoxy-6-naphthyl)-1-buten-3-yne (2I):" , obtained as a colorless solid; data
from a mixture of £/Z = 37:63; FT-IR (neat): 3017, 2924, 2362, 2336, 1602, 1216, 1026, 769;
ESI-MS: calcd for Cy6H»00, [M]+: 364.1463; found, 363.4777.

(E)-isomer (21):
Oe OMe
soudd

'H NMR (400 MHz): 7.93 (s, 1H), 7.76-7.67 (m, 5H), 7.60 (d, J = 8.2, 1H), 7.50 (d, J = 8.4
Hz, 1.7 Hz, 2H), 7.11-7.16 (m, 5H), 6.49 (d, J=16.0 Hz, 1H), 3.94, 3.93 (2s, 6H); °C NMR
(100 MHz): 158.2, 158.1, 141.2, 139.3, 134.7, 134.1, 131.9, 131.2, 129.8, 129.3, 129.0,
128.9, 127.3, 126.8, 126.7, 123.4, 119.4, 119.2, 118.4, 107.4, 106.0, 92.4, 89.0, 55.4; FT-IR
(neat): 3017, 2924, 2362, 2336, 1602, 1216, 1026.

(Z)-isomer (21):

MeO

AN
Z4

7
MeO O‘

OMe

'H NMR (500 MHz): 8.34 (s, 1H), 8,14 (dd, J = 8.6, 1.7 Hz, 1H), 7.96 (s, 1H), 7.76 (dd, J =
8.6,2.7 Hz, 2H), 7.73-7.71 (m, 2H), 7.55 (dd, J = 8.4, 1.7 Hz, 1H), 7.17 (dd, J= 9.2, 2.4 Hz,
2H), 7.15-7.12 (m, 2H), 6.83 (d, J = 11.9 Hz, 1H), 5.98 (d, J = 11.8 Hz, 1H), 3.94, 3.94 (2s,
6H); *C NMR (125 MHz): 158.4, 158.2, 138.5, 134.5, 134.2, 132.3, 131.1, 129.9, 129.4,
128.7 , 128.6, 128.4, 127.0, 126.9, 126.6, 119.5, 119.1, 118.5, 106.8, 105.9, 105.8, 96.5, 88.5,
55.4.

1,4-Di-o-fluorophenylbut-1-en-3-yne (2m):'* obtained as a colorless light yellow oil; data
from a mixture of E/Z = 50:50; FT-IR (neat): 3041, 3075, 2924, 2854, 2371, 2348, 2208,
1610, 1586, 1490, 1456, 1230, 1154, 1104, 1034. ESI-MS: calcd. for C;sHjoF2 [M]":
240.0751; found, 239.9556.

13



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

(E)-isomer (2m):

'H NMR (400 MHz): 7.52-7.45 (m, 2H), 7.35-7.28 (m, 2H), 7.21 (d, J =16.4, 2H), 7.15-7.04
(m, 4H), 6.51 (d, J =16.42, 2H): *C NMR (125 MHz): 162.2 (d, J = 280 Hz), 160.2 (d, J =
281.1 Hz), 134.5, 134.3, 133.4, 131.1 (d, J = 10.0 Hz), 130 (d, J=10.1 Hz), 127.3 (d, J = 4.1
Hz), 1243 (d,J = 4.2 Hz). 124.2 (d, J = 14.9 Hz), 124.0 (d, J = 4.6 Hz), 116.1 (d, J = 27.5
Hz), 115.6 (d, J = 26.08 Hz), 111.9 (d, J= 19.5 Hz), 110.4 (d, J = 8.6 Hz), 93.8 (d, J = 3.9
Hz), 85.5.

(Z)-isomer (2m):

'"H NMR (500 MHz): 8.63 (td, J = 7.8, 1.6 Hz, 1H), 7.47 (m, 1H), 7.29 (m, 2H), 7.07-7.19
(m, 4H), 7.01 (d, J = 12.1 Hz, 1H), 6.04 (d, J= 12.1 Hz, 1H).

1,4-Di-o-methoxyphenylbut-1-ene-3-yne) (2n):'™'® obtained as a colorless light yellow oil;
data from a mixture of £/Z = 37:63; FT-IR (neat): 3436, 2925, 2835, 2545, 2402, 2181, 2051,
1897, 1594, 1482, 1460, 1240, 1159, 1107, 1024; ESI-MS: calcd for CigHi02 [M]:
264.1150; found, 264.6672.

(E)-isomer (2n):

'H NMR (500 MHz): 7.45 ( d, J = 9.36 Hz, 2H), 7.36 (d, J = 16.5 Hz, 1H), 6.93-6.88 (m,
6H), 6.53 (d, J = 16.5 Hz, 1H), 3.91, 3.87 (2s, 6H) ;'"°C NMR (125 MHz): 159.7, 157.0,
136.4, 133.5, 129.5, 126.8, 125.5, 120.5, 120.7, 112.8, 111.0, 109.0, 93.8, 87.5, 55.5 (one
peak for - OMe group is merged).

14
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(Z)-isomer (2n):'

'H NMR (500 MHz): § =8.7 (m , 1H), 7.40 (m,1H), 7.29 (m, 2H ), 7.13 (d, J = 12.2 Hz, 1H),
7.0 (t, J=9.5 Hz , 1H), 6.85 - 6.92 (m, 3H), 5.98 (d, J = 12.2 Hz, 1H), 3.86, 3.92 (2s, 6H):;
13C NMR (100 MHz): 160.1, 156.9, 133.3, 132.1, 129.7, 129.6, 128.8, 125.6, 120.5, 120.1,
112.9, 110.5, 110.4, 107.0, 92.6, 92.2, 55.8, 55.5.
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66/34)

'H and *C NMR for 2a (E/Z
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'H and *C NMR for 4a 2):
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"H NMR of 2b (E/Z = 66/34):
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BC NMR for 2b (E/Z = 66/34):
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"H NMR for 2¢ (E/Z
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B3C NMR for 2¢ (E/Z = 67/33):
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"H NMR for 2d (E):
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"H NMR for 2d (E/Z = 75/25):
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3C NMR for 2d (E/Z = 75/25):
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"H NMR for 2e (E/Z
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BC NMR for 2e (E/Z = 76/24):
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"H NMR for 2f (E ):
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"H and C NMR for 2f (E/Z = 78/22)
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"H NMR for 2g (E):
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BC NMR for 2g (E):
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"H NMR for 2g (2)
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"H NMR for 2h (E/Z = 75/25):
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"H and C NMR for 2h (E/Z = 75/25)
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"H NMR for 2j (E):
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"*C NMR for 2j (E):
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"H NMR for 2j (2):
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"H NMR of 2k (2):

1214

2.02
19
2.04
—
1
—

7.0 6.0 5.0 4.0
=== "

333 sogge 53 epz
F-fachad] wIgdwy 28 =8
- oo w T =% =2
pjadad Sééva e E1

2.02

3.0

13 12 71 70 6.9

7.2601
7.1398
7.1341

6.8

6.7

=
2
T
L
- +
o S
o
2
PL_.M,.,_._..,.‘JM"
N e Pt
6.6 65 64 63
oM e RAFHN
25 8 Sney
ce e I3
-] Ceew

20

e

42



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

BC NMR of 2k (E/Z = 75/25)
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"H NMR for 21 (E)
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BC NMR for 21 (E/Z = 37/63)
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"H NMR for 21 (major Z isomer)
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"H NMR for 2m (E/Z
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"H NMR for 2n (E/Z
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B3C NMR for 2n (E/Z = 38/62):

N

==

T
0.0 16@.0‘ 1500 140.0 l!llftll 1200 ‘llrll‘o‘ 100.0 | 90.0 80.0
~a8 wpe @ szw
ISER ISNSER3L2RRE RENEBE g% E 238
i EEEES ELE O P I
gEER SnnNARAZSSEE oDeset dod & RRE

55.4710

51




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


