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1. General procedures

All manipulations were performed under an atmosphere of argon, using standard Schlenk-type
glasswares on a dual-manifold Schlenk line. All solvents were dried and purified by usual procedures.*
'H and **C NMR were measured with a JEOL ECX-400 spectrometer. The *H NMR chemical shifts
are reported relative to tetramethylsilane (TMS, 0.00 ppm) or residual protiated solvent (7.26 ppm) in
CDCls. The 3C NMR chemical shifts are reported relative to CDCls (77.0 ppm). MALDI-TOF mass
spectra were recorded on a Bruker Autoflex. Elemental analysis was carried out at Center for Organic
Elemental Microanalysis, Graduate School of Pharmaceutical Science, Kyoto University. Preparative
recycling gel permeation chromatography (GPC) was performed with a JAI LC9104 using CHCl3 as
the eluent at a flow rate of 14 mL min™. GC analysis was carried out using Shimadzu GC-17A with a
capillary column (CBP-1, 0.25 mm i.d. x 25 um).

2. Synthesis of imidazolium salts

Tetra(ethylene glycol) monomethyl ether (n = 4; 2b) was purchased from TCI. Dodeca(ethylene
glycol) monomethyl ether (HO(CH2CH20)nMe, n = ca. 12; 2c) and heptadeca(ethylene glycol)
monomethyl ether (HO(CH2CH20)nMe, n = ca. 17; 2d) were purchased from Aldrich. Compounds
3b,? 3¢,?? 4b,% 4¢,% 5b,?2 5¢,2® 1a-HCI?® and 1b-HCI? were prepared by our previous methods.

Synthesis of 6¢
= _G/\O)Me A mixture of imidazole (0.68 g, 10 mmol), 5¢ (18 g, 10 mmol), K.COs
NN 0-6/\1;)Me (1.4 g, 10 mmol), KOH (0.56 g, 10 mmol) and tetra(n-butyl)ammonium
Q 2 promide (0.16 g, 0.50 mmol) in toluene (120 mL) was refluxed under Ar
0'6/\0 Me for 24 h. After cooling to room temperature, the suspension was filtered
through Celite and the filtrate was concentrated to dryness. The residue was purified by silica gel
column chromatography (10% MeOH-CHCls, v/v) to give 6¢ as a brown oil. Yield 14 g (77%). H
NMR (400 MHz, CDCls): ¢ 7.52 (s, 1H, Im), 7.06 (br, 1H, Im), 6.88 (br,1H, Im), 6.34 (s, 2H, Ar),
4.99 (s, 2H, CHzlm), 4.22-4.08 (m, 6H, OCH?>), 3.83-3.50 (m, 138H), 3.36 (s, 9H, OCH3).; 3C NMR
(100 MHz, CDClz): 6 152.6, 137.9, 137.0, 131.3, 129.3, 118.9, 106.7, 72.3, 71.9, 70.9, 70.4, 70.5-69.9,
69.3, 68.6, 58.6, 50.3.

Synthesis of 1¢-HCI

mefo™~J-q = O-é/\oi!\ne A solution of 6¢ (5.6 g, 3.1 mmol) and 5c (7.2 g, 4.0
Me(o/\to_@_/"k/cz‘_ o.é/\o)‘?,.e mmol) in toluene (75 mL) was refluxed for 60 h. The
Me(o/\to °'€/\°)1'2“e solvent was removed in vacuo, and the residue was
purified by silica gel column chromatography (8%

MeOH-CHCls, v/V) to give 1¢c-HCI as a brown oil. Yield 4.0 g (36%). 'H NMR (400 MHz, CDCls):
010.80 (s, 1H, Im), 7.20 (br, 2H, Im), 6.72 (s, 4H, Ar), 5.29 (s, 4H, CH2Im), 4.14-3.97 (m, 12H, OCH>),
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3.78-3.42 (m, 276H), 3.28 (s, 18H, OCHz). *C NMR (100 MHz, CDCls): 6 153.0, 139.2, 137.9, 128.0,
121.3,108.8,72.1,71.7,70.8-70.2, 69.5, 69.1, 58.9, 53.5. MALDI-TOF MS (DIT): m/z 3601 [M—CI]".
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Fig. S1. MALDI-TOF-MS spectra of 1c-HCI

Synthesis of 3d

Pyridine (11 mL, 0.13 mol) was slowly added to a solution of heptadeca(ethylene
Tso'é/\o);:‘"e glycol) monomethyl ether (HO(CH2CH-0).Me, n = ca. 17, 50 g, 67 mmol) and

p-toluenesulfonyl chloride (25 g, 0.13 mol) in CH2Cl, (150 mL). The resulting
solution was stirred at room temperature for 19 h. After the removal of CH,Cl>, water (100 mL) and
NaOH was carefully added until the aqueous layer became basic. The organic layer was washed with
1 N HCI ag. and brine, successively. The organic layer was dried over anhydrous MgSOa. After
filtration, the filtrate was evaporated under vacuum to give 5 as pale-yellow semisolid. Yield 51 g
(82%). 'H NMR (400 MHz, CDCls): 6 7.75 (d, J = 8.2 Hz, 2H, Ar), 7.30 (d, J = 7.7 Hz, 2H, Ar),
4.11 (t, J = 4.8 Hz, 2H, OCH>), 3.66-3.48 (m, 66H), 3.33 (s, 3H, OCH3), 2.41 (s, 3H, CH3A).

Synthesis of 4d
o-é/\o)wle A suspension of 3,4,5-trihydroxybenzoate (3.6 g, 20 mmol), 3d (55 g, 59
Q o_e/{;)Me mmol), K2COs (27 g, 0.20 mol) in acetone (250 mL) was refluxed for 24
MeO 7 h. After removal of acetone, the residue was extracted with CHCIz (40
°'('/\° ’Me mL x 5). The organic layer was washed with 1 N HCI ag. and brine,
successively. The organic layer was dried over anhydrous MgSQOa. After filtration, the filtrate was
evaporated under vacuum to give 4d as pale-brown semisolid. Yield 46.2 g (95%). 'H NMR (400
MHz, CDCls): 6 7.21 (s, 2H, Ar), 4.14-4.09 (m, 6H, OCH?), 3.80 (s, 3H, CH30), 3.79-3.36 (m, 198H),
3.29 (s, 9H, OCHs). °C NMR (100 MHz, CDCls): § 166.5, 152.2, 142.5, 124.9, 109.0, 72.5, 72.3,
71.9,71.3,70.8, 70.8-70.3, 69.6, 68.9, 61.7, 59.0, 52.1.
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Synthesis of 5d
Asolution of 4d (20 g, 8.2 mmol) in anhydrous THF (50 mL) was slowly
o-e/\o)Me _ _ .
added to a suspension of LiAIH4 (0.34 g, 9.0 mmol) in THF (50 mL) at
0'6/\0)13"8 0 °C. The resulting suspension was stirred at room temperature for 10 h.
o-é/\o)Me After the reaction mixture was cooled to 0 °C, water was carefully added.
\olatiles were removed with an evaporator and the residue was
extracted with CHCI3z (40 mL x5). The organic layer was dried over anhydrous MgSQas. After filtration,
the filtrate was evaporated under vacuum to give the corresponding benzyl alcohol derivative as pale-
yellow semisolid. Yield 19 g (97%). 'H NMR (400 MHz, CDCls): & 6.49 (s, 2H, Ar), 4.41 (s, 2H,
CH:Ar), 4.09-3.94 (m, 6H, OCHy), 3.72-3.38 (m, 198H), 3.23 (s, 9H, OCHs). *C NMR (100 MHz,
CDCl3): 0 152.1, 137.0, 136.7, 105.9, 71.44, 71.42, 70.3-69.9, 69.3-69.2, 68.4-68.3, 64.2, 58.5, 42.3.
To a solution of the benzyl alcohol (19 g, 7.9 mmol) in CH2Cl, (120 mL), thionyl chloride (1.7 mL, 24
mmol) was slowly added via a syringe. The resulting solution was stirred at room temperature for 12
h. After water (50 mL) was carefully added, the organic layer was washed with water and brine,
successively. The organic layer was dried over anhydrous MgSQOs. After filtration, the filtrate was
evaporated under vacuum to give 5d as pale-yellow semisolid.  Yield 19.1 g (98%). 'H NMR (400
MHz, CDCl3): 6 6.53 (s, 2H, Ar), 4.39 (s, 2H, CHAr), 4.11-3.99 (m, 6H, OCH3), 3.79-3.41 (m, 198H),
3.27 (s, 9H, OCHj3). 13C NMR (100 MHz, CDCls): 6 152.5, 138.4, 132.5, 108.1, 71.7, 70.7-70.0, 69.5,
68.7, 58.8, 46.4.

Synthesis of 6d
0_6/\0)% A mixture of imidazole (0.57 g, 8.4 mmol), 5d (21 g, 8.4 mmol),
NQ/ 17 K2COs (1.2 g, 8.4 mmol), KOH (0.19 g, 3.4 mmol) and tetra(n-
0'6/\0)19"9 butyl)ammonium bromide (0.14 g, 0.42 mmol) in toluene (100 mL)
o-é/\o)Me was refluxed under Ar for 24 h. After cooling to room temperature,
" the suspension was filtered through Celite and the filtrate was
concentrated to dryness. The residue was purified by silica gel column chromatography (10% MeOH-
CHCls, v/v) to give 6d as a pale-yellow semisolid. Yield 19 g (91%). *H NMR (400 MHz, CDCls): 6
7.51 (s, 1H, Im), 7.05 (br, 1H, Im), 6.87 (br,1H, Im), 6.35 (s, 2H, Ar), 4.98 (s, 2H, CHzIm), 4.12-4.04
(m, 6H, OCHy>), 3.81-3.51 (m, 198H), 3.35 (s, 9H, OCHj3). 1*C NMR (100 MHz, CDCls): 6 152.8,
138.1, 137.2, 131.4, 129.5, 119.0, 106.8, 72.3, 72.1, 71.7, 71.1, 70.6, 70.5, 70.4-70.1, 70.1, 69.4, 68.7,
61.4, 58.8, 50.5.

Synthesis of 1d-HCI

A solution of 6d (3.0 g, 1.2 mmol) and 5d (3.8 g, 1.6
'(0 0 =) (o] O)Me B
NN, " mmol) in toluene (30 mL) was refluxed for 60 h.
Me-(O/\)- N o-é/\O)Me i .
7 The solvent was removed in vacuo, and the residue
Me(o/\); ° °1 was purified by silica gel column chromatography
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(8% MeOH-CHClIs, v/v) to give 1d-HCI as a brown oil. Yield 4.0 g (36%). 'H NMR (400 MHz,
CDCl3): 6 11.30 (s, 1H, Im), 7.18 (s, 2H, Im), 6.78 (s, 4H, Ar), 5.37 (s, 4H, CHz2Im), 4.20-4.12 (m,
12H, OCHj), 3.84-3.42 (m, 396H), 3.38 (s, 18H, OCHs3). 3C NMR (100 MHz, CDCls): 6 153.2, 139.3,
138.8,128.1, 121.4, 109.0, 72.2, 71.9, 70.6-70.3, 69.6, 69.2, 59.0, 53.6. MALDI-TOF MS (DIT): m/z
4923 [M—-CI]".

Intensity [a.u.]
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Fig. S2. MALDI-TOF-MS spectra of 1d-HCI
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3. Exprimental procedure
3.1. General procedures for the Suzuki-Miyaura coupling of 4-chlorotoluene with phenylboronic
acid (Table 1).

To a stirred solution of imidazolium salt (1-HCI, 0.011 mmol) and [PdCI(7*-C3Hs)]2 (0.0050 mmol)
in anhydrous THF (1.0 mL), KHMDS (0.040 mmol) was added at room temperature under an Ar and
the resulting suspension was stirred at room temperature for 30 min under an Ar atmosphere. Then,
the reaction mixture was concentrated to dryness. KsPOs (3.5 mmol) and 4-chlorotoluene (1.0 mmol)
were added to the residue under an Ar flow. Anhydrous THF (3.0 mL) and phenylboronic acid (3.0
mmol) were added. The suspension was stirred at room temperature for 10 min. Then, the reaction was
carried out at 45 °C for 15 h. After cooling to room temperature, tridecane (0.21 mmol) as an internal
standard was added. The mixture was diluted with ethyl acetate (7.0 mL) and filtered through a pad of
Celite. The yield of the product was determined by GC analysis relative to an internal standard.

3.2. General procedures for the Suzuki-Miyaura coupling of ary chlorides with arylboronic acids
(Table 2).

To a stirred solution of imidazolium salt (1d-HCI, 0.011 mmol) and [PdCI(7*-CsHs)]2 (0.0050
mmol) in anhydrous THF (1.0 mL), KHMDS (0.040 mmol) was added at room temperature under an
Ar and the resulting suspension was stirred at room temperature for 30 min under an Ar atmosphere.
Then, the reaction mixture was concentrated to dryness. KsPO4 (3.5 mmol) and an aryl chloride (1.0
mmol) were added to the residue under an Ar flow. Anhydrous THF (3.0 mL) and arylboronic acid
(3.0 mmol) were added. The suspension was stirred at room temperature for 10 min. Then, the reaction
was carried out at 45 °C for 15 h. After cooling to room temperature, all volatiles were removed under
vacuum. The product was isolated by silica gel column chromatography.

3.3. A procedure for the Suzuki-Miyaura coupling of 4-chlorotoluene with phenylboronic acid
at room temperature (Eqgn (1)).

To a stirred solution of imidazolium salt (1d-HCI, 0.011 mmol) and [PdCI(7*-CsHs)]2 (0.0050
mmol) in anhydrous THF (1.0 mL), KHMDS (0.040 mmol) was added at room temperature under an
Ar and the resulting suspension was stirred at room temperature for 30 min under an Ar atmosphere.
Then, the reaction mixture was concentrated to dryness. KF (4.5 mmol) and 4-chlorotoluene (1.0
mmol) were added to the residue under an Ar flow. Anhydrous THF (3.0 mL) and phenylboronic acid
(4.0 mmol) were added. The suspension was stirred at room temperature for 10 min. Then, the reaction
was carried out at room temperature for 40 h. After cooling to room temperature, all volatiles were
removed under vacuum. The yield of the product was determined by GC analysis relative to an internal
standard.
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3.4. General procedures for the palladium-catalyzed borylation of ary chlorides (Scheme 2).

To a stirred solution of imidazolium salt (1d-HCI, 0.011 mmol) and [PdCI(7*-C3Hs)]2 (0.0050 mmol)
in anhydrous THF (1.0 mL), KHMDS (0.040 mmol) was added at room temperature under an Ar and
the resulting suspension was stirred at room temperature for 30 min under an Ar atmosphere. Then,
the reaction mixture was concentrated to dryness. KzPOs (3.5 mmol) and an aryl chloride (0.50 mmol)
were added to the residue under an Ar flow. Anhydrous THF (3.0 mL), bis(pinacolato)diboron (B2pina,
0.75 mmol) and dibenzylideneacetone (dba, 0.020 mmol) were added. Then, the reaction was heated
at 70 °C (bath temp.) for 15 h. After cooling to room temperature, all volatiles were removed under
vacuum. The product was isolated by column chromatography on boric acid-impregnated silica gel.

Table S1. Optimization and Ligand effect on the palladium-catalyzed borylation of 4-chlorotoluene.?

[PACI(73-C3Hs)], (1.0 mol%)
Imidazolium salt (2.2 mol%

)
o © KHMDS (4.0 mol%) 0
Cl + B—B - B
g o Additive ko)

K3PO4 (35 eq)

0.50 mmol 1.5 eq. THF,70°C, 15 h
Entry Imidazolium salt Additive Yield (%)°
1 1d HCI dba (2 mol%) 72
2 1d HCI none 53°
2 la HCI dba (2 mol%) 17

dba (2 mol%),
3 la HCI 20
8 (13 mol %)

5 IMes-HCI dba 9
6 IPr-HCI dba 13
7 none none 8

& Reaction conditions: 4-chlorotoluene (0.50 mmol), bis(pinacolato)diboron (0.75 mmol), K3sPO4
(3.5 mmol), THF (3.0 mL), additive, and catalyst (2 mol% as Pd), for 15 h at 70 °C. ? GC yield.
¢ Low reproducibility. ¢ Me(OCH2CH2)170Me.
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3.5. A procedure for palladium-catalyzed Sonogachira coupling reaction

To a stirred solution of imidazolium salt (1d-HCI, 0.011 mmol) and [PdCI(7*-C3Hs)]2 (0.0050 mmol)
in anhydrous THF (1.0 mL), KHMDS (0.040 mmol) was added at room temperature under an Ar and
the resulting suspension was stirred at room temperature for 30 min under an Ar atmosphere. Then,
the reaction mixture was concentrated to dryness. Aryl halide (1.0 mmol), phenylacetylene (1.3 mmol),
base (1.5 mmol), and anhydrous THF (3.0 mL) were added under an Ar flow. The suspension was
stirred at room temperature for 10 min. Then, the reaction was carried out at 45 °C for 15 h. After
cooling to room temperature, tridecane (0.21 mmol) as an internal standard was added. The mixture
was diluted with ethyl acetate (7.0 mL) and filtered through a pad of Celite. The yield of the product
was determined by GC analysis relative to an internal standard.

Table S2. Palladium-catalyzed Sonogashira coupling with 1d as the ligand.

[PACI(73-C3Hs)l, (1.0 mol%)
1d HCI (2.2 mol%)

QX+ P < > KHMDS (4.0 mol%) N O . O
Cul (1.5 mol%), Base (1.5 equiv),

1.0 mmol 1.3 mmol THF, temp, 15 h

Aryl Halide GC Yield
Entry Base Temp (°C)

(X) (%)
1 Cl K3PO4 45 0
2 Br KsPOg4 45 0
3 I K3POg4 45 11
4 | K3CO3 rt 3
5 I KF 45 10
6 ' EtsN 45 trace
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3.6. A procedure for palladium-catalyzed Sonogachira coupling reaction

To a stirred solution of imidazolium salt (1d-HCI, 0.011 mmol) and [PdCI(7*-C3Hs)]2 (0.0050 mmol)
in anhydrous THF (1.0 mL), KHMDS (0.040 mmol) was added at room temperature under an Ar and
the resulting suspension was stirred at room temperature for 30 min under an Ar atmosphere. Then,
the reaction mixture was concentrated to dryness. 4-Chlorotoluene (1.0 mmol) and base were added to
the residue under an Ar flow. Anhydrous THF (3.0 mL) and (MeQO)3SiPh were added. The suspension
was stirred at room temperature for 10 min. Then, the reaction was carried out at 60 °C for 15 h. After
cooling to room temperature, tridecane (0.21 mmol) as an internal standard was added. The mixture
was diluted with ethyl acetate (7.0 mL) and filtered through a pad of Celite. The yield of the product
was determined by GC analysis relative to an internal standard.

Table S3. Palladium-catalyzed Hiyama coupling of 4-chlorotoluene.

[PACI(73-C3Hs)l, (1.0 mol%)
1d HCI (2.2 mol%)

o,
<:> i (Me0)33i@ KHMDS (4.0 mol%) _
Base, THF, 60 °C, 15 h

1.0 mmol
Entry Base (equiv) (MeO)sSiPh (equiv) GC Yield (%)
1 CsF (2.0) 2.0 0

2 CsF (3.0) 3.0 0

3 TBAF (2.0) 2.0 trace

4 TBAF (2.0) 3.0 4

3.7. Calculation
An optimized structure of [PdCI(7*-CsHs)(1b-d)] (Fig. 2) was obtained by ONIOM?* calculations.

In the ONIOM calculation, the molecular system of [PdCI(7*-CsHs)(1b-d)] was divided into two
layers. The high layers were assigned to a [PdCI(7*-CsHs)(NHC)] core for B3LYPS/LANL2DZ®
calculation. The low layers contain the rest parts for molecular mechanics calculation using UFF force
field.” All calculations were performed with the Gaussian 03 program® on a HIT HPC-1A642/SS
1.3/3D-4G.

The Connolly solvent-excluded volume® was calculated using Chem 3D Ultra (ver. 7, Cambridge
Soft) with a solvent probe radius of 1.4 A. The solvent—excluded volume represents the volume of
space that the probe is excluded from by collisions with the atoms of the van der Waals surface.
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3.8. Characterization of products

4-Phenyltoluene (entry 4, Table 1). 150 mg (89%). 'H NMR (400 MHz, CD2Cl,): 6 7.49 (d, J = 8.4
Hz, 2H, Ar), 7.52 (d, J = 8.0 Hz, 2H, Ar), 7.44 (t, J = 8.0 Hz, 2H, Ar), 7.33 (tt, J = 8.4, 2.0 Hz, 1H,
Ar), 7.27 (d, J = 7.6 Hz, 2H, Ar), 2.40 (s, 3H, CHs).

4-Methoxycarbonylphenylbenzene (entry 1, Table 2). 183 mg (93%). *H NMR (400 MHz, CD,Cly): ¢
7.94 (d, J=8.4, 2H, Ar), 6 7.63 (d, J = 8.4 Hz, 2H, Ar), 7.57 (d, 2H, J = 6.8 Hz, Ar), 7.34 (tt, J = 7.6,
1.2 Hz, 1H, Ar), 7.32 (tt, J = 7.6, 1.2 Hz, 1H, Ar), 2.53 (s, 3H, CHb).

4-Phenylanisole (entry 2, Table 2). 157 mg (86%). *H NMR (400 MHz, CD2Cly): 6 7.57-7.53 (m, 4H,
Ar), 7.417 (t, J = 8.0 Hz, 2H, Ar), 7.30 (it, J = 8.4, 1.6 Hz, 1H, Ar), 6.98 (d, J = 8.4 Hz, 2H, Ar), 3.84
(s, 3H, CHya).

2,6-Dimethyl-1-phenylbenzene (entry 3, Table 2). 176 mg (91%). H NMR (400 MHz, CDCls): 6
7.30 (t, J = 7.6 Hz, 2H, Ar), 7.20 (t, J = 7.6 Hz, 1H, Ar), 6.97 (m, 5H, Ar), 1.84 (s, 6H, CHs).

1-Phenylnaphthalene (entry 4, Table 2). 194 mg (89%). 'H NMR (400 MHz, acetone-ds): 6 7.80 (d, J
= 8.4 Hz, 1H, Ar), 7.75 (d, J = 8.0 Hz, 1H, Ar), 7.70 (d, J = 8.0 Hz, 1H, Ar), 7.17 (d, J = 8.0 Hz, 1H,
Ar), 7.40-7.24 (m, 8H, Ar).

4-Phenylfluorobenzene (entry 5, Table 2). 166 mg (96%). 'H NMR (400 MHz, CDCls): ¢ 7.58-7.54
(m, 4H, Ar), 7.44 (t, J = 7.6 Hz, 2H, Ar), 7.35 (tt, J = 7.2, 1.6 Hz, 1H, Ar), 7.16-7.10 (m, 2H, Ar).

4-Phenyltoluene (entry 6, Table 2). 161 mg (96%).*H NMR (400 MHz, CD2Cl.): § 7.56 (d, J = 7.6 Hz,
2H, Ar), 7.53 (d, J = 8.0 Hz, 2H, Ar), 7.44 (t, J = 8.0 Hz, 2H, Ar), 7.32 (t, J = 8.4, 1H, Ar), 7.27 (d, J
= 7.6 Hz, 2H, Ar), 2.40 (s, 3H, CHs).

4-Phenylanisole (entry 7, Table 2). 156 mg (85%). *H NMR (400 MHz, CDCls): 6 7.53-7.52 (m, 4H,
Ar), 7.43 (t, J = 8.0 Hz, 2H, Ar), 7.30 (it, J = 8.4, 1.6 Hz, 1H, Ar), 6.98 (d, J = 8.4 Hz, 2H, Ar), 3.85
(s, 3H, CHa).

2-Phenylnaphthalene (entry 8, Table 2). 186 mg (91%). *H NMR (400 MHz, CDCls): § 8.08 (s, 1H,

Ar), 7.94 (t, J = 8.0 Hz, 2H, Ar), 7.90 (d, 1H, J = 7.6 Hz, Ar), 7.79 (d, J = 8.8 Hz, 1H, Ar), 7.76 (d, J
= 8.4 Hz, 2H, Ar), 7.56-7.53 (m, 4H,Ar), 7.416 (t, J = 8.0 Hz, 1H, Ar).
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4-Methylphenylboronic acid pinacol ester (Scheme 2). 67 mg (61%). *H NMR (400 MHz, CDCls,
TMS): 67.70 (d, 2H, J = 7.7 Hz, Ar), 7.19 (d, 2H, J = 7.7 Hz, Ar), 2.37 (s, 3H, ArCHj3), 1.34 (s, 12H,
CHs).

4-Methoxyphenylboronic acid pinacol ester (Scheme 2). 67 mg (57%). *H NMR (400 MHz, CDCls,
TMS): 67.75 (d, 2H, J = 8.6 Hz, Ar), 6.89 (d, 2H, J = 8.6 Hz, Ar), 3.83 (s, 3H, OCHz), 1.33 (s, 12H,
CHs).

2,6-Dimethylphenylboronic acid pinacol ester (Scheme 2).'H NMR (400 MHz, CDCls, TMS): 67.12
(t, 1H, J = 7.7 Hz, Ar), 6.94 (d, 2H, J = 7.7 Hz, Ar), 2.39 (s, 6H, ArCH3), 1.39 (s, 12H, CHj).

S11



4. NMR chart
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Figure S3. 'H NMR spectrum of 3d in CDCls.
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Figure S4. 'H NMR spectrum of 4d in CDCls.
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Figure S5. 13C NMR spectrum of 4d in CDCls.
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Figure S7. *3C NMR spectrum of 5d in CDCls.
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Figure S8. 'H NMR spectrum of 6d in CDCls.
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Figure S9. *3C NMR spectrum of 6d in CDCls.
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Figure S10. *H NMR spectrum of 1d-HCI in CDCls.
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Figure S11. 3C NMR spectrum of 1d-HCI in CDCls.

S20



=~

. References

W. L. F. Armarego, C. L. L. Chai, Purification of Laboratory Chemicals, 5th ed.; Burrerworth-
Heinemann: Oxford, U. K., 2003.

(a) H. Ohta, T. Fujihara and Y. Tsuji, Dalton Trans., 2008, 379-385; (b) T. Fujihara, S. Yoshida, J.
Terao. Y. Tsuji, Org. Lett. 2009, 11, 2121-2424.

S. Hitosugi, D. Tanimoto, W. Nakanishi, H. Isobe, Chem. Lett., 2012, 41, 972-973.

(a) F. Maseras and K. Morokuma, J. Comput. Chem., 1995, 16, 1170-1179; (b) S. Humbel, S.
Sieber and K. Morokuma, J. Chem. Phys., 1996, 105, 1959-1967; (c) M. Svensson, S. Humbel, R.
D. J. Froese, T. Matsubara, S. Sieber and K. Morokuma, J. Phys. Chem., 1996, 100, 19357-19363.

5. A.D. Becke, J. Chem. Phys., 1993, 98, 5648-5652.

(@) P. J. Hay and W. R. Wadt, J. Chem. Phys., 1985, 82, 270-283; (b) W. R. Wadt and P. J. Hay,
J. Chem. Phys., 1985, 82, 284-298; (c) P. J. Hay and W. R. Wadt, J. Chem. Phys., 1985, 82, 299-
310.

A. K. Rappé, C. J. Casewit, K. S. Colwell, W. A. Goddard Il and W. M. Skiff, J. Am. Chem. Soc.,
1992, 114, 10024-10035.

Gaussian 03, Revision C.02, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A.
Robb, J. R. Cheeseman, J. A. Montgomery, Jr., T. Vreven, K. N. Kudin, J. C. Burant, J. M. Millam,
S. S. lyengar, J. Tomasi, V. Barone, B. Mennucci, M. Cossi, G. Scalmani, N. Rega, G. A. Petersson,
H. Nakatsuji, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y.
Honda, O. Kitao, H. Nakai, M. Klene, X. Li, J. E. Knox, H. P. Hratchian, J. B. Cross, C. Adamo,
J. Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W.
Ochterski, P. Y. Ayala, K. Morokuma, G. A. Voth, P. Salvador, J. J. Dannenberg, V. G. Zakrzewski,
S. Dapprich, A. D. Daniels, M. C. Strain, O. Farkas, D. K. Malick, A. D. Rabuck, K. Raghavachari,
J. B. Foresman, J. V. Ortiz, Q. Cui, A. G. Baboul, S. Clifford, J. Cioslowski, B. B. Stefanov, G. Liu,
A. Liashenko, P. Piskorz, I. Komaromi, R. L. Martin, D. J. Fox, T. Keith, M. A. Al-Laham, C. Y.
Peng, A. Nanayakkara, M. Challacombe, P. M. W. Gill, B. Johnson, W. Chen, M. W. Wong, C.
Gonzalez and J. A. Pople, Gaussian, Inc., Wallingford CT, 2004.

(a) M. L. Connolly, J. Am. Chem. Soc, 1985, 107, 1118-1124; (b) M. L. Connolly, Science, 1983,
221, 709-713.

S21



