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General Information. *H NMR and 133C NMR spectra were recorded on JEOL
JMTC-270/54/SS (JASTEC, 300 MHz, 400 MHz, 500 MHz) spectrometers. 1H NMR spectra
are reported as follows: chemical shift in ppm (8) relative to the chemical shift of CDClz at
7.26 ppm, integration, multiplicities (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet and br = broadened), and coupling constants (Hz). 33C NMR spectra reported in
ppm (3) relative to the central line of triplet for CDClz at 77 ppm. IR spectra were recorded
on JASCO FT/IR-4100 spectrometer; absorptions are reported in cm1. High-resolution mass
spectra were obtained on a BRUKER APEXIII spectrometer. Column chromatography was
carried out employing Slica gel 60 N (spherical, neutral, 40~100 um, KANTO Chemical Co.).
Analytical thin-layer chromatography (TLC) was performed on 0.2 mm precoated plate
Kieselgel 60 Fzs4 (Merk).

Materials. Anhydrous dichloromethane, CH3sCN, MeOH, acetonitrile, THF (WAKO), 1> (TCI),
IBr (Aldrich), DDQ (Aldrich) were purchased and used as received. Various substituted aryl
propargyl alcohols 1 were prepared by the modified literature methods. The structures of
products were determined by !H, 133C NMR, NOE, DEPT, COSY, HMBC, HMQC,

high-resolution mass (ESI, EI), and reported analytical data.
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Experimental Section

1. Representative procedures for the preparation of (1a-i, 1q)*

— OH

BoA 2 O

THF, -78 °C - rt

1a

To a solution of THF (10 mL) and prop-2-ynylbenzene (232 mg, 2 mmol) was added n-BulLi
(1.4 ml, 1.65 M in hexanes) at -78°C, and the reaction mixture was stirred for 1 h at same
temperature. Benzaldehyde (212 mg, 2 mmol) was added. The reaction mixture was warmed
to room temperature for 1 h and then quenched with aqueous NH4Cl. The mixture was
extracted with diethyl ether, washed with brine, dry over Na:SOs, The filtrate was
evaporated. After chromatography on silica gel (Merck KGaA, 230-400 mesh ASTM)
afforded 1,4-diphenylbut-2-yn-1-ol 1a as a colorless oil (73%, 325 mg).

2. Representative procedures for the preparation of (1j-p)2

@_\ OH Cul (1 eq.), BusNI (1 eq.), K,COg3 (2 eq) —
Br(Cl) \

wove 9O

1

OH

1-Phenylprop-2-yn-1-ol (182 uL, 1.5 mmol) was added via microsyringe to a stirring mixture
of 1-(chloromethyl)-2-methylbenzene (232 mg, 1.5 mmol), Cul (285.7 mg, 1.5 mmol), K2COs
(414.63 mg, 3 mmol), and 7+BusNI (554.07 mg, 1.5 mmol) in dry acetonitrile (2 mL). The
resulting slurry was stirred at 40 °C for 72 h. The reaction mixture was then diluted with
saturated aqueous ammonium chloride (20 mL), and extracted twice with diethyl ether (20
mL). The combined organic layers were dried using anhydrous Na:SOs, filtered, and
evaporated. Chromaatography on silica gel (Merck KGaA, 230-400 mesh ASTM) afforded
1-phenyl-4-o-tolylbut-2-yn-1-ol 1j as a colorless oil (78%, 276 mg).

Representative procedure for synthesis of 2,3-diiodo-1-phenyl-1,4-dihydronaphthalene (2a)

12 (0.6 mmol, 152 mg) was added to a solution of 1,4-diphenylbut-2-yn-1-ol 1a (0.2 mmol, 44.5
mg) in acetonitrile (2 mL), and the resulting mixture was stirred at room temperature for
2-5 h. The reaction mixture was diluted with 10 mL dichlomethane, washed with a
saturated sodium thiosulfate. The organic layer was dried with an anhydrous MgSOa. After

concentration of the filtrate, the residue was purified by chromatography on silica gel to
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afford 2,3-diiodo-1-phenyl-1,4-dihydronaphthalene 2a (80.6 mg, 88%) as a brown solid.

1. C.W. Downey, B. D. Mahoney, V. R. Lipari, J. Org. Chem. 2009, 74, 2904-2906.

2. J. Castro, A. Moyano, M. A. Pericas, A. Riera, Synthesis 1997, 518-520.

3. P. G. Cozzi, J. Rudolph, C. Bolm, P.-O. Norrby, C. Tomasini, J. Org. Chem. 2005, 70,
5733-5736.

Spectra data

2,3-Diiodo-1-phenyl-1,4-dihydronaphthalene (2a)

X
I
SN

White solid; H NMR (300 MHz, CDCls) § 7.40-7.30 (3H, m), 7.27-7.06 (6H, m), 5.19 (1H, dd,
J=3.9, 3.3 Hz), 4.33 (1H, dd, J= 21.3, 3.3 Hz), 4.24 (1H, dd, J= 21.3, 3.9 Hz); 13C NMR (75
MHz, CDCls) § 46.49, 60.57, 107.79, 114.04, 126.62, 126.92, 127.01, 127.15, 128.01, 128.40,
128.73, 132.18, 136.03, 143.67; IR(neat): 696, 745, 1286, 1441, 1540, 1663, 3053, 3441 cm-L;
HRMS (ESI) calcd for CisHi212Na (M+Na)*: 480.8921, found: 480.8920.

2,3-Diiodo-1-p-tolyl-1,4-dihydronaphthalene (2b)

Brown oil; 1H NMR (300 MHz, CDClz) 6 7.17-7.01 (8H, m), 5.11 (1H, dd, J= 3.6, 3.3 Hz), 4.28
(1H, dd, J= 21.3, 3.3 Hz), 4.18 (1H, dd, J = 21.3, 3.6 Hz), 2.33 (3H, s); 13C NMR (75 MHz,
CDCls) 21.11, 46.48, 60.22, 107.57, 114.40, 126.52, 126.88, 126.99, 127.83, 128.33, 129.43,
132.14, 136.22, 136.79, 140.76; IR(neat): 733, 905, 1509, 1602, 1738, 3020 cm-1; HRMS (ESI)
calcd for Ci7Hi4l2Na (M+Na)*+: 494.9077, found: 494.9076.

2b

2,3-Diiodo-1-o-tolyl-1,4-dihydronaphthalene (2c)
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X
I
! 2c

White solid; H NMR (300 MHz, CDCls) § 7.19-7.06 (7H, m), 6.88-6.85 (2H, m), 5.38 (1H, t, J
= 4.5 Hz), 4.26 (2H, d, J= 4.5 Hz), 2.46 (3H, s); 13C NMR (75 MHz, CDCls) & 19.67, 46.26,
55.68, 107.63, 114.50, 126.53, 126.58, 126.78, 126.99, 127.09, 128.44, 129.41, 130.90, 131.98,
135.03, 135.85, 143.16; IR(neat): 739, 905, 1376, 1601, 1738, 2922 cm-; HRMS (ESI) calcd
for Ci7HaalaNa (M+Na)*: 494.9077, found: 494.9076.

1-(4-Chlorophenyl)-2,3-diiodo-1,4-dihydronaphthalene (2d)

Cl 2d
White solid; 2H NMR (300 MHz, CDCls) § 7.29-7.25 (2H, m), 7.21-7.07 (5H, m), 6.97-6.94 (1H,
m), 5.10 (1H, dd, J= 3.9, 3.0 Hz), 4.26 (1H, dd, J= 21.3, 3.0 Hz), 4.16 (1H, dd, J=21.3, 3.9
Hz); 13C NMR (75 MHz, CDCls) 6 46.37, 59.77, 108.21, 113.43, 126.84, ,127.02, 127.11,
128.32, 128.91, 129.35, 132.13, 132.96, 135.47, 142.21 cm?l; HRMS (ESI) calcd for
CisHul2CINa (M+Na)*: 514.8531, found: 514.8529.

Methyl 4-(2,3-diiodo-1,4-dihydronaphthalen-1-yl)benzoate (2€)

CO,Me 2e

Brown oil; *H NMR (400 MHz, CDCls) § 7.99-7.97 (2H, m), 7.28-7.24 (2H, m), 7.20-7.09 (3H,
m), 6.97-6.95 (1H, m), 5.19 (1H, dd, J= 4.0, 3.2 Hz), 4.27 (1H, dd, J= 21.6, 3.2 Hz), 4.22 (1H,
dd, J=21.6, 4.0 Hz), 3.89 (3H, s); 13C NMR (100 MHz, CDCls) 6 46.43, 52.09, 60.32, 108.50,
112.67, 126.97, 127.10, 127.16, 128.11, 128.35, 129.08, 130.15, 132.19, 135.24, 148.69,
166.71; IR(neat): 729, 905, 1108, 1274, 1433, 1607, 1715, 2947, 3025 cm-1; HRMS (ESI) calcd
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for CisH141202Na (M+Na)*: 538.8975, found: 538.8977.

(E)-2,3-Diiodo-1-styryl-1,4-dihydronaphthalene (2f)

2f

Slight yellow solid; *H NMR (300 MHz, CDCls) 6 7.44-7.25 (7H, m), 7.22-7.12 (2H, m), 6.52
(1H, d, J=15.6 Hz), 6.15 (1H, dd, J= 8.4, 15.6 Hz), 4.77 (1H, dt, J= 8.4, 3.3 Hz), 4.20 (1H, dd,
J=120.7, 2.1 Hz), 4.04 (1H, dd, J= 20.7, 3.6 Hz); 13C NMR (75 MHz, CDCls) § 46.29, 58.62,
107.86, 112.34, 126.51, 126.93, 126.96x2, 127.62, 128.18, 128.49, 129.60, 131.17, 132.88,
134.60, 136.54; IR(neat): 687, 737, 957, 1446, 1491, 1738, 2923, 3021 cm1; HRMS (ESI) calcd
for CisHusl2Na (M+Na)*: 506.9077, found: 506.9076.

2,3-Diiodo-1,4-dihydro-1,1'-binaphthyl (29)

1,

White solid; tH NMR (400 MHz, CDCls) §8.22 (1H, d, J= 7.6 Hz), 7.89 (1H, d, J= 7.6 Hz),
7.78 (1H, d, J= 8.4 Hz), 7.57 (1H, t, J= 7.6 Hz), 7.50 (1H, t, J= 7.6 Hz), 7.42 (1H, t, J=7.6
Hz), 7.30-7,27 (1H, m), 7.15-7.09 (2H, m), 6.98 (1H, t, J = 7.6 Hz), 6.90 (1H, d, J= 7.6 Hz),
5.94 (1H, bs), 4.39 (1H, dd, J= 21.1, 5.2 Hz), 4.33 (1H, dd, J= 21.1, 4.4 Hz); 13C NMR (75
MHz, CDCls) § 46.34, 54.76, 107.83, 114.56, 123.13, 125.59, 125.72, 126.41, 126.66, 126.97,
126.99, 127.25, 127.91, 128.03, 129.00, 131.15, 131.68, 134.13, 136.32, 141.04; IR(neat): 737,
773, 1216, 1366, 1738, 2921 cm-; HRMS (ESI) calcd for CaoHial2Na (M+Na)*: 530.9077,
found: 530.9076.

2-(2,3-Diiodo-1,4-dihydronaphthalen-1-yl)thiophene (2h)
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7 s

=/ 2h
Yellow oil; TH NMR (300 MHz, CDCls) & 7.28-7.14 (6H, m), 6.97-6.94 (2H, m), 5.49 (1H, dd, J
= 3.3, 2.4 Hz), 4.25 (1H, dd, J= 20.7, 2.4 Hz), 4.14 (1H, dd, J = 20.4, 3.3 Hz); 3C NMR (75
MHz, CDCls) & 46.30, 55.83, 108.56, 112.35, 125.01, 125.07, 126.59, 126.98, 127.01, 127.09,
127.99, 132.55, 135.97, 146.41 cm-1; HRMS (ESI) calcd for CiaH10l2SNa (M+Na)*: 486.8485,
found: 486.8484.

2-(2,3-Diiodo-1,4-dihydronaphthalen-1-yl)-1-tosyl-1 H-pyrrole (2i)

7 "NTs

— 2i
White solid; *H NMR (400 MHz, CDClzs) 6 7.73 (2H, bs Hz), 7.43 (1H, bs), 7.27-7.23 (3H, m),
7.13-7.08 (2H, m), 6.98 (1H, d, J= 8.4 Hz), 6.19 (1H, t, J= 3.2 Hz), 6.00 (1H, bs), 5.76 (1H, bs),
4.10 (2H, s), 2.37 (3H, s); 13C NMR (125 MHz, CDCls) § 21.58, 46.26, 50.98, 109.43, 112.25,
123.59, 126.65, 126.82, 126.97, 127.49(x2), 128.27, 129.85, 136.50, 136.91, 145.01; IR(neat):
671, 745, 1171, 1351, 1738, 2926 cm?; HRMS (ESI) calcd for C21Hi171:2NO2SNa (M+Na)*:
623.8962, found: 623.8958.

2,3-Diiodo-5-methyl-1-phenyl-1,4-dihydronaphthalene (2j)

0
|
! 2j

White solid; tH NMR (400 MHz, CDCls) § 7.28-7.13 (5H, m), 7.02-6.98 (2H, m), 6.82-6.79 (1H,
m), 5.09 (1H, dd, J= 4.0, 3.2 Hz), 4.12 (1H, dd, J= 21.2, 3.2 Hz), 3.95 (1H, dd, J=21.2, 4.0
Hz), 2.23 (3H, s); 3C NMR (100 MHz, CDCls) § 19.41, 44.86, 60.65, 107.88, 114.34, 126.28,
126.76, 127.02, 127.93, 127.98, 128.62, 130.70, 134.65, 135.76, 144.14; IR(neat): 694, 733,
788, 1215, 1450, 1738, 3019 cm-; HRMS (ESI) calcd for CizHial2Na (M+Na)*: 494.9077,
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found: 494.9076.

2,3-Diiodo-7-methoxy-1-phenyl-1,4-dihydronaphthalene (2k)

Cr
MeO |
o,

Brown solid; *H NMR (300 MHz, CDCls) 6 7.31-7.14 (5H, m), 6.98 (1H, d, J= 8.4 Hz), 6.71
(1H, dd, J= 8.4, 2,7 Hz), 6.48 (1H, d, J= 2.7 Hz), 5.05 (1H, dd, J= 3.6 Hz), 4.17 (1H, dd, J=
20.6, 3.6 Hz), 4.08 (1H, dd, J=20.6, 3.6 Hz), 3.66 (3H, s); 13C NMR (75 MHz, CDCls) § 45.91,
55.18, 60.82, 108.21, 112.89, 113.14, 113.78, 124.58, 127.17, 127.95, 128.00, 128.74, 137.11,
143.57, 158.30 cm1; HRMS (ESI) calcd for CizH14120Na (M+Na)*: 510.9026, found: 510.9025.

2,3-Diiodo-6-methoxy-1-phenyl-1,4-dihydronaphthalene (2I)

NOE
NOE
MeO
Meo\”ii‘ ,,i O‘
OMe Ph N E
21 (101) 2r
NOE
MeO |
00 oo
|
NOE N@ H Ph Ph Ph
/
NOE NOE Hs NOE
2r 2| 2r

2l (containing 1/10 of 2I'); Brown oil; tH NMR (300 MHz, CDCls) & 7.31-7.13 (5H, m), 6.88
(1H, d, J=8.4 Hz), 6.67 (1H, dd, J= 8.4, 2.7 Hz), 6.57 (1H, d, J= 2.7 Hz), 5.35 (2I', 1H, dd, J =
3.6, 2.4 Hz), 5.05 (2I, 1H, t, J= 3.6 Hz), 4.18 (21+2I', 2H, bs), 3.75 (21, 3H, s), 3.69 (2I', 3H, s);
13C NMR (75 MHz, CDCls) 8 46.69, 55.22, 59.88, 107.57, 110.99, 113.71, 114.54, 127.06,
127.97, 128.45, 128.68, 129.59, 133.28, 144.06, 158.05; IR(neat): 696, 726, 1032, 1227, 1501,
1611, 1738, 2926, 3456 cm1; HRMS (ESI) calcd for Ci7H14120Na (M+Na)*: 510.9026, found:
510.9025.
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7-Chloro-2,3-diiodo-1-phenyl-1,4-dihydronaphthalene (2m)

I X
Cl I
g 2m

White solid; tH NMR (400 MHz, CDCls) § 7.34-7.24 (3H, m), 7.16-7.12 (3H, m), 7.02 (1H, d, J
= 8.4 Hz), 6.98 (1H, d, J= 2.4 Hz), 5.05 (1H, dd, J= 3.6, 3.2 Hz), 4.21 (1H, dd, J= 21.2, 3.2
Hz), 4.13 (1H, dd, J= 21.2, 3.6 Hz); 13C NMR (75 MHz, CDCls) § 45.85, 60.24, 107.32, 113.45,
127.03, 127.48, 127.99, 128.25, 128.36, 128.92, 130.66, 132.56, 137.69, 143.01; IR(neat): 691,
802, 1216, 1366, 1738, 2924 cm<; HRMS (EI) calcd for CisHulz2 (m/z): 491.8639, found:
491.8637.

2,3-Diiodo-1-phenyl-1,4-dihydrophenanthrene (2n)

.

White solid; tH NMR (300 MHz, CDCls) §7.95 (1H, d, J= 8.4 Hz), 7.82 (1H, d, J = 8.4 Hz),
7.66-7.52 (3H, m), 7.35-7.23 (5H, m), 7.10 (1H, d, J= 8.4 Hz), 5.24 (1H, dd, J= 5.1, 3.6 Hz),
4.75 (1H, dd, J = 21.2, 3.6 Hz), 4.51 (1H, dd, J = 21.2, 5.1 Hz); 13C NMR (75 MHz, CDCl3)
§44.14, 60.62, 107.82, 114.49, 122.63, 125.82, 126.51, 126.69, 127.30, 127.59, 128.49, 128.53,
128.71(x2), 130.15, 132.02, 133.08, 143.74; IR(neat): 697, 744, 764, 807, 1216, 1738, 3022
cm-t; HRMS (ESI) calcd for CaoHaal2Na (M+Na)*: 530.9077, found: 530.9076.

2,3-Diiodo-1-methyl-4-phenyl-1,4-dihydronaphthalene (20)

O
I
l 20 (d.r. = 2.3:1.0)

d.r. = 2.3:1.0; Slight yellow solid; tH NMR (500 MHz, CDCls) 6 7.34-6.74 (9H, m), 5.21 (minor
isomer: 1H, d, J= 2.0 Hz), 4.92 (major isomer: 1H, d, J= 3.5 Hz), 4.14-4.09 (mixture of two
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isomers: 1H, m), 1.71 (minor isomer: 3H, d, J= 7.0 Hz), 1.64 (major isomer: 1H, d, J= 7.0
Hz); 133C NMR (125 MHz, CDCls) § 26.21, 27.26, 48.84, 49.81, 58.35, 60.92, 114.27, 116.58,
118.15, 118.34, 126.60, 126.70, 126.77, 127.07, 127.13, 127.18(x2), 127.25, 127.87, 128.28,
128.48, 128.67, 129.08, 129.97, 134.76, 135.34, 136.30, 136.69, 142.70, 146.70 cm1; HRMS
(ESI) calcd for Ci7H14l2Na (M+Na)*: 494.9077, found: 494.9077.

2,3-Diiodo-1,4-diphenyl-1,4-dihydronaphthalene (2p)

X
I
O 2p (d.r. =6.0:1.0)

d.r. = 6.0:1.0; White solid; 1H NMR (400 MHz, CDCls) & 7.42-6.92 (14H, m), 5.35 (2H, s), 5.27
(minor diastereomer: 2H, s); $3C NMR (100 MHz, CDCIs) §59.43, 59.83, 116.47, 116.71,
126.73, 126.79, 127.17, 127.26, 128.47, 128.60, 128.62, 128.72, 129.09, 129.23, 134.56, 134.66,
143.55, 145.67; IR(neat): 638, 695, 748, 1216, 1366, 1596, 1738, 3019 cm-1; HRMS (ESI) calcd
for C22Hisl2Na (M+Na)*: 556.9234, found: 556.9234.

(B)-(3-Cyclohexenyl-2,3-diiodoallyl)benzene (4q)

White solid; *H NMR (300 MHz, CDCls) § 7.38-7.27 (5H, m), 5.81-5.78 (1H, m), 4,14 (2H, s),
2.19-2.17 (2H, m), 2.12-2.06 (2H, m), 1.80-1.73 (2H, m), 1.66-1.59 (2H, m); 13C NMR (75 MHz,
CDCls) §21.63, 22.23, 25.08, 26.46, 55.13, 100.1, 101.87, 126.92, 128.51, 128.71, 129.14,
137.15, 144.95; IR(neat): 696, 740, 917, 1451, 1492, 1738, 2925 cm-t; HRMS (El) calcd for
CisHasl2 (m/z): 449.9341, found: 449.9340.

3-Bromo-2-iodo-1-p-tolyl-1,4-dihydronaphthalene (2b")
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2b’
Yellow oil; 1H NMR (400 MHz, CDCls) § 7.19-7.07 (7H, m), 7.03-7.01 (1H, m), 5.04 (1H, dd, J
= 4.0, 3.2 Hz), 4.16 (1H, dd, J= 21.2, 4.0 Hz), 4.08 (1H, dd, J=21.2, 3.2 Hz), 2.32 (3H, s); 3C
NMR (100 MHz, CDCls) § 21.19, 41.39, 60.25, 105.78, 126.54, 126.98, 127.22, 127.68, 127.90,
128.31, 129.37, 131.34, 136.04, 136.78, 140.76; IR(neat): 733, 906, 1111, 1509, 1619, 1738,
3021 cm-t; HRMS (ESI) calcd for Ci7H14BriONa (M+Na)*: 446.9216, found: 446.9214.

3-Bromo-2-iodo-1-p-tolylnaphthalene (3b’)

3b’
White solid; tH NMR (400 MHz, CDCl3) § 8.32 (1H, s), 7.75 (1H, d, J= 8.0 Hz), 7.51-4.47 (1H,
m), 7.36-7.33 (4H, m), 7.12-7.09 (2H, d, J= 8.0 Hz), 2.50 (3H, m); 13C NMR (100 MHz, CDCl)
§21.51, 105.77, 126.64, 126.81, 126.85, 127.00, 127.65, 129.14, 129.34, 130.49, 131.45,

133.67, 137.68, 141.64, 147.85 cm1; HRMS (ESI) calcd for Ci17H12BrlONa (M+Na)*: 444.9059,
found: 444.9059.

2,3-Diiodo-1-phenylnaphthalene (3a)

White solid; *H NMR (300 MHz, CDCl3) § 8.59 (1H, s), 7.78 (1H, d, J= 8.1 Hz), 7.62-7.51 (4H,
m), 7.42-7.32 (2H, m), 7.27-7.24 (2H, m); 13C NMR (75 MHz, CDCls) § 105.38, 110.97, 126.78,
126.86, 127.22, 127.65, 128.00, 128.50, 129.46, 131.68, 134.15, 138.28, 145.59, 146.97 cm-t;
HRMS (ESI) calcd for CisHiol2Na (M+Na)*: 478.8764, found: 478.8763.
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2,3-Diiodo-1,4-diphenylnaphthalene (3p)

White solid; H NMR (400 MHz, CDCls) § 7.59-7.49 (6H, m), 7.37-7.26 (8H, m); 13C NMR
(100 MHz, CDCls) § 112.63, 126.81, 127.77, 127.90, 128.48, 129.48, 132.26, 146.29, 146.57;

IR(neat): 697, 719, 838, 1599, 1738, 3019 cm-L; HRMS (ESI) calcd for C22Hial2ONa (M+Na)*:
554.9077, found: 554.9078.

(6p)

O
(L
O Q,

White solid; H NMR (400 MHz, CDCls) & 7.79-7.77 (2H, m), 7.61-7.56 (6H, m), 7.32-6.97
(20H, m); 13C NMR (100 MHz, CDCls) § 90.88, 122.54, 125.88, 126.10, 126.30, 126.92, 127.45,
127.54, 127.80, 128.59, 129.80, 131.04, 131.96, 132.04, 134.56, 136.89, 144.62, 149.91;

IR(neat): 697, 719, 838, 1599, 1738, 3019 cm-L; HRMS (ESI) calcd for CazH2s0Na (M+Na)*:
571.2032, found: 571.2030.
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