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5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-2,2'-bipyridine  (5Bpy-B(OR)2).  

 

In a 100 mL three necked flask were placed 5-bromo-2,2ô-bipyridine (1.0 g, 4.3 mmol) and dry 

diethyl ether (50 mL). The solution degassed by freeze-thaw cycles was cooled to ī78 oC under 

Ar atmosphere, and nīBuLi (1.57 M in hexane, 4.1 mL, 6.6 mmol) was slowly added to it. After 

stirred for 1.5 h at ī78 oC, the mixture was added by triisopropylborate (1.5 mL, 6.5 mmol) and 

was slowly warmed to room temperature. The solution was quenched by adding 2 M HCl aqueous 

solution (ca. 30 mL) to pH =1 and then the pH was adjusted to pH = 11 by careful addition of 3 

M NaOH aqueous solution. The aqueous solution was washed with CHCl3 (ca. 50 mL×3) and 

adjusted to pH = 6 by adding HCl aqueous solution, and the solvent was evaporated in vacuo. 

Pinacol (580 mg, 4.9 mmol) was added to the residue and refluxed in toluene (250 mL) for 

overnight. The insoluble material was removed by filtration and the solvent was evaporated to 

dryness, giving a pale brawn solid (960 mg, 79%). 1H NMR (300 Hz, CDCl3) ŭ/ppm = 9.03 (s, 

1H), 8.70 (dd, J = 4.8, 1.5 Hz, 1H), 8.46 (d, J = 7.8 Hz, 1H), 8.39 (d, J = 7.8 Hz, 1H), 8.21 (dd, J 

= 7.8, 1.5 Hz, 1H), 7.83 (td, J = 7.8, 1.5 Hz, 1H), 7.32 (ddd, J = 7.8, 4.8, 1.5 Hz, 1H), 1.37 (s, 

12H). 

 

5-(4-Iodophenyl)-15-(1-methylimidazol-2-yl)-10,20-bis(3-allyloxypropyl )porphyrin  (ImMe-

H2P-PhI).  

 
In a three-necked 1 L flask were placed 1-methyl-imidazole-2-carbaldehyde (220 mg, 2.0 mmol), 

4-iodobenzaldehyde (470 mg, 2.0 mmol), and meso-(3-allyloxypropyl)dipyrromethane (990 mg, 

4.1 mmol), and CHCl3 (500 mL). The mixture was degassed by bubbling with Ar gas for 15 min 

and then trifluoroacetic acid (TFA, 0.47 mL, 6.1 mmol) in CHCl3 (ca. 2 mL) was slowly added. 

The reaction mixture was stirred at room temperature in dark and the reaction progress was 

monitored with silica gel TLC. After being stirred for 3 h, TFA (0.15 mL, 2.0 mmol) was further 
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added because the starting materials remained.  After stirred for overnight, the mixture was added 

by triethylamine (1.1 mL, 8.0 mmol) and p-chloranil (2.0 g, 8.2 mmol) and stirred at room 

temperature for overnight. The resulting mixture was concentrated and passed through a Celite 

column. The solvent of the filtrate was evaporated to dryness and the residue was purified with 

an alumina column (eluent: CHCl3/acetone = 10/1) and a silica gel column (eluent: CHCl3/acetone 

= 10/1 Ÿ 2/1). The collected solution was evaporated to dryness, giving a purple solid (250 mg, 

16% yield). TLC (silica gel, CHCl3/acetone = 10/1) Rf = 0.2; MALDI -TOF-mass (dithranol) m/z 

[M+H] + 789.2458, calcd for [C42H42IN6O2]+ 789.2408; 1H NMR (300 MHz, CDCl3) ŭ/ppm = 9.54 

(d, J = 4.8 Hz, 2H, ɓ-pyrrole), 9.50 (d, J = 4.9 Hz, 2H, ɓ-pyrrole), 8.85 (d, J = 4.8 Hz, 2H, ɓ-

pyrrole), 8.80 (d, J = 4.9 Hz, 2H, ɓ-pyrrole) , 8.12 (d, J = 8.0 Hz, 1H, phenylene), 8.09 (d, J = 8.0 

Hz, 1H, phenylene), 7.97 (d, J = 8.0 Hz, 1H, phenylene), 7.87 (d, J = 8.0 Hz, 1H, phenylene), 7.69 

(d, J = 1.5 Hz, 1H, Im), 7.48 (d, J = 1.5 Hz, 1H, Im), 6.08 (m, 2H, -CH=), 5.42 (dd, J = 17, 1.7 

Hz, 2H, =CH2), 5.27 (dd, J = 10, 1.7 Hz, 2H, =CH2), 5.11 (t, J = 7.4 Hz, 4H, -CH2CH2CH2-), 4.07 

(dd, J = 5.5, 1.7 Hz, 4H, -OCH2-), 3.65 (t, J = 5.7 Hz, 4H, -CH2CH2CH2-), 3.40 (s, 3H, CH3), 2.80 

(quin, J = 6.5 Hz, 4H, -CH2CH2CH2-), Ӈ2.71 (s, 2H, NH); 13C NMR (75 MHz, CDCl3) ŭ/ppm = 

148.81 (C), 143Ӈ148 (C, br), 142.02 (C), 135.92 (CH), 135.64 (CH), 134.98 (CH), 131.70 (CH, 

br), 130.58 (CH, br), 129.20 (CH, br), 128.34 (CH), 127.93 (CH, br), 121.35 (CH), 119.47 (C), 

118.98 (C), 116.83 (CH2), 104.52 (C), 94.09 (C), 71.95 (CH2), 69.07 (CH2), 37.77 (CH2), 34.47 

(CH3), 31.25 (CH2). 

 

Zinc(II) 5-(4-iodophenyl)-15-(1-methylimidazol-2-yl)-10,20-bis(3-allyloxypropyl)porphyrin 

([ImMe-ZnP-PhI]2).  

 

Zinc(II) acetate (110 mg, 0.57 mmol) in methanol (ca. 3 mL) was added to a solution of ImMe-

H2P-PhI (58 mg, 0.073 mmol) in CHCl3 (50 mL). The mixture was stirred for 18 h at room 

temperature. The resulting solution was washed with water. The organic layer was dried over 

anhydrous Na2SO4 and evaporated to dryness, affording the titled compound as a purple solid (45 
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mg, 73% yield). TLC (silica gel, CHCl3/acetone = 10/1) Rf = 0.8; MALDI-TOF-mass (dithranol) 

m/z [M+H]+ 851.1542, calcd for [C42H40IN6O2Zn]+ 851.1543; 1H NMR (300 MHz, CDCl3) ŭ/ppm 

= 9.64 (d, J = 4.8 Hz, 2H, ɓ-pyrrole), 9.01 (d, J = 4.8 Hz, 2H, ɓ-pyrrole), 8.95 (d, J = 4.8 Hz, 2H, 

ɓ-pyrrole), 8.41 (d, J = 7.9 Hz, 1H, phenylene), 8.27 (d, J = 7.9 Hz, 1H, phenylene), 8.09 (d, J = 

7.9 Hz, 1H, phenylene), 7.87 (d, J = 7.9 Hz, 1H, phenylene), 6.18 (m, 2H, -CH=), 5.52 (dd, J = 

17, 1.8 Hz, 2H, =CH2), 5.46 (d, J = 1.7 Hz, 1H, Im), 5.39 (d, J = 4.8 Hz, 2H, ɓ-pyrrole), 5.34 (dd, 

J = 10, 1.8 Hz, 2H, =CH2), 5.22 (m, 4H, -CH2CH2CH2-), 4.22 (d, J = 5.5 Hz, 4H, -OCH2-), 3.91 

(m, 4H, -CH2CH2CH2-), 3.03 (m, 4H, -CH2CH2CH2-), 2.05 (d, J = 1.7 Hz, 1H, Im), 1.61 (s, 3H, 

CH3); 13C NMR (75 MHz, CDCl3) ŭ/ppm = 151.24 (C), 150.11 (C), 148.80 (C), 148.15 (C), 

146.18 (C), 143.91 (C), 136.59 (CH), 136.41 (CH), 135.61 (CH), 135.44 (CH), 135.42 (CH), 

131.83 (CH), 129.53 (CH), 128.73 (CH), 127.28 (CH), 121.46 (CH), 119.78 (C), 119.47 (C), 

117.98 (CH), 116.95 (CH2), 96.42 (C), 93.58 (C), 72.20 (CH2), 70.18 (CH2), 38.73 (CH2), 32.77 

(CH3), 32.19 (CH2). 

 

Zinc(II)  5-{4-(2,2ô-bipyrid -5-yl)phenyl}-15-(1-methylimidazol-2-yl)-10,20-bis(3-allyloxy 

propyl)porphyrin  ([ImMe-ZnP-Ph-5Bpy]2).  

 

In a 20 mL Schlenk tube were placed [ImMe-ZnP-PhI ]2 (45 mg, 0.053 mmol), 5-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-2,2'-bipyridine (45 mg, 0.16 mmol), Cs2CO3 (140 mg, 0.43 

mmol), toluene (4.0 mL), N,N-dimethylformamide (2.0 mL), and water (250 µL). The mixture 

degassed by freeze-thaw cycles and replaced with Ar gas was added by Pd(PPh3)4 (12 mg, 0.010 

mmol) and stirred at 90 oC for 18 h. CHCl3 (ca. 50 mL) and water (ca. 25 mL) were added to the 

resulting solution, and the organic layer was washed with water and passed through Phase 

Separator paper (Whatman). The solvent was evaporated to dryness and the residue was purified 

with a flush silica gel column (eluent: CHCl3 Ÿ CHCl3/pyridine = 1/1). Further purification by 

precipitation with CHCl3 and methanol afforded 39 mg (84% yield) of the titled compound as a 

dark purple solid. TLC (silica gel, CHCl3/pyridine = 10/1) Rf = 0.5; MALDI -TOF-mass 

(dithranol) m/z [M+H]+ 879.4359, calcd for [C52H47N8O2Zn]+ 879.3108; 1H NMR (500 MHz, 

CDCl3) ŭ/ppm = 9.68 (d, J = 4.6 Hz, 2H, ɓ-pyrrole), 9.38 (d, J = 2.5 Hz, 1H, bpy 6), 9.12 (d, J = 
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4.6 Hz, 2H, ɓ-pyrrole), 8.98 (d, J = 4.6 Hz, 2H, ɓ-pyrrole), 8.83 (dd, J = 7.7 and 2.0 Hz, 1H, 

phenylene), 8.80 (d, J = 5.0 Hz, 1H, bpy 6ô), 8.69 (d, J = 7.9 Hz, 1H, bpy 3), 8.59 (d, J = 7.6 Hz, 

1H, bpy 3ô), 8.45 (dd, J = 7.9, 2.5 Hz, 1H, bpy 4), 8.29 (dd, J = 7.8, 2.0 Hz, 1H, phenylene), 8.25 

(dd, J = 7.7, 2.0 Hz, 1H, phenylene), 8.07 (dd, J = 7.8, 2.0 Hz, 1H, phenylene), 7.92 (td, J = 7.6, 

2.0 Hz, 1H, bpy 4ô), 7.39 (dd, J = 7.6, 5.0 Hz, 1H, bpy 5ô),  6.19 (m, 2H, -CH=), 5.53 (d, J = 14 

Hz, 2H, =CH2), 5.51 (1H, Im), 5.43 (d, J = 4.6 Hz, 2H, ɓ-pyrrole), 5.34 (d, J = 10 Hz, 2H, =CH2), 

5.25 (m, 4H, -CH2CH2CH2-), 4.23 (d, J = 5.0 Hz, 4H, -OCH2-), 3.97 (m, 4H, -CH2CH2CH2-), 3.06 

(m, 4H, -CH2CH2CH2-), 2.15 (d, J = 2.0 Hz, 1H, Im), 1.66 (s, 3H, CH3); 13C NMR (125 MHz, 

CDCl3) ŭ/ppm = 156.18 (C), 155.25 (C), 151.25 (C), 150.09 (C), 149.52 (CH), 149.07 (C), 148.17 

(C), 148.13 (CH), 146.24 (C), 144.48 (C), 137.23 (CH), 136.72 (C), 136.37 (C), 135.67 (CH), 

135.51 (CH), 135.45 (CH), 132.03 (CH), 129.50 (CH), 128.66 (CH), 127.27 (CH), 125.19 (CH), 

124.97 (CH), 123.96 (CH), 121.54 (CH), 121.41 (CH), 121.34 (CH), 120.57 (C), 119.42 (C), 

117.98 (CH), 116.93 (CH2), 96.38 (C), 72.19 (CH2), 70.20 (CH2), 38.72 (CH2), 32.78 (CH3), 32.20 

(CH2). 

 

Dimer of Zn porphyrin=Re complex dyad ([ImMe-ZnP-Ph-5Bpy=Re]2).  

 

In a 20 mL Schlenk tube were [ImMe-ZnP-Ph-5Bpy]2 (11 mg, 0.013 mmol), Re(CO)5Br (5.4 mg, 

0.013 mmol), and toluene (6.0 mL). The mixture was heated to 90 oC and stirred for 18 h. The 

resulting precipitate was collected by centrifugation and washed with toluene (ca. 5 mL×3). The 

solid was dried in vacuo, giving the titled compound as a purple solid (10 mg, 62% yield). 1H 

NMR (500 MHz, DMF-d7) ŭ/ppm = 9.86 (d, J = 4.0 Hz, 2H, ɓ-pyrrole), 9.31 (d, J = 5.5 Hz, 1H, 

bpy), 9.20 (d, J = 4.6 Hz, 2H, ɓ-pyrrole), 9.16 (m, 2H, bpy), 9.12 (d, J = 4.0 Hz, 2H, ɓ-pyrrole), 

9.06 (d, J = 8.0 Hz, 1H, bpy), 9.00 (dd, J = 7.5, 2.0 Hz, 1H, phenylene), 8.67 (dd, J = 7.5, 2.0 Hz, 

1H, phenylene), 8.56ï8.48 (m, 2H, phenylene and bpy), 8.46 (dd, J = 7.5, 2.0 Hz, 1H, phenylene), 

7.94 (dd, J = 7.9, 5.5 Hz, 1H, bpy), 6.23 (m, 2H, -CH=), 6.07 (d, J = 2.0 Hz, 1H, Im), 5.57 (d, J 

= 17 Hz, 2H, =CH2), 5.48 (d, J = 4.6 Hz, 2H, ɓ-pyrrole), 5.27 (m, 4H, -CH2CH2CH2-), 5.33 (d, J 

= 11 Hz, 2H, =CH2), 4.29 (d, J = 5.2 Hz, 4H, -OCH2-), 4.04 (m, 4H, -CH2CH2CH2-), 3.25ï2.96 
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(m, 4H, -CH2CH2CH2-), 2.18 (d, J = 2.0 Hz, 1H, Im), 1.80 (s, 3H, CH3); 13C NMR (125 MHz, 

DMF-d7) ŭ/ppm = 198.09 (CO), 198.00 (CO), 189.90 (CO), 155.93 (C), 154.84 (C), 153.62 (CH), 

151.27 (CH), 150.28 (C), 148.80 (C), 148.27 (C), 145.83 (C), 145.81 (C), 140.49 (CH), 139.79 

(C), 138.40 (CH), 136.19 (CH), 135.90 (CH), 135.68 (CH), 133.80 (C), 131.77 (CH), 129.96 (CH), 

129.14 (CH), 128.36 (C), 127.97 (CH), 127.34 (CH), 125.80 (CH), 125.68 (CH), 124.98 (CH), 

124.82 (CH), 121.13 (CH), 120.14 (C), 119.99 (C), 119.14 (CH), 115.78 (CH2), 97.04 (C), 71.77 

(CH2), 70.09 (CH2), 39.25 (CH2), 32.25 (CH3), 31.94 (CH2). 

 

5-(4-Tolyl) -15-(1-methylimidazol-2-yl)-10,20-bis(3-allyloxypropy)porphyrin  (ImMe-H2P-

PhCH3).  

 

In a 500 mL three-necked flask were placed 1-methyl-imidazole-2-carbaldehyde (170 mg, 1.5 

mmol), p-tolualdehyde (190 mg, 1.5 mmol), meso-(3-allyloxypropyl)dipyrromethane (740 mg, 

3.0 mmol), and CHCl3 (300 mL), and the mixture was degassed by bubbling with Ar gas for 15 

min. Trifluoroacetic acid (TFA, 0.34 mL, 4.4 mmol) in CHCl3 (ca. 2 mL) was slowly added, and 

the reaction mixture was stirred at room temperature in dark. After stirred for 3 h, the mixture was 

added by triethylamine (0.63 mL, 4.5 mmol) and p-chloranil (1.2 g, 4.7 mmol) and stirred at room 

temperature for overnight. The resulting mixture was evaporated to dryness and the residue was 

purified with an alumina column (eluent: CHCl3/acetone = 10/1) and silica gel columns (eluent: 

CHCl3 Ÿ CHCl3/acetone = 10/1). The collected solution was evaporated to dryness, giving a 

purple solid (120 mg, 12% yield). TLC (silica gel, CHCl3/acetone = 10/1) Rf = 0.3; MALDI -TOF-

mass (dithranol) m/z [M+H]+ 677.3547, calcd for [C43H45N6O2]+ 677.3598; 1H NMR (300 MHz, 

CDCl3) ŭ/ppm = 9.54 (d, J = 4.8 Hz, 2H, ɓ-pyrrole), 9.47 (d, J = 4.8 Hz, 2H, ɓ-pyrrole), 8.90 (d, 

J = 4.8 Hz, 2H, ɓ-pyrrole), 8.79 (d, J = 4.8 Hz, 2H, ɓ-pyrrole), 8.12 (d, J = 7.7 Hz, 1H, phenylene), 

8.01 (d, J = 7.7 Hz, 1H, phenylene), 7.69 (d, J = 1.5 Hz, 1H, Im), 7.58 (d, J = 7.7 Hz, 1H, 

phenylene) , 7.54 (d, J = 7.7 Hz, 1H, phenylene), 7.48 (d, J = 1.5 Hz, 1H, Im), 6.08 (m, 2H, -

CH=), 5.41 (dd, J = 17, 1.7 Hz, 2H, =CH2), 5.26 (dd, J = 10, 1.7 Hz, 2H, =CH2), 5.11 (t, J = 7.4 

Hz, 4H, -CH2CH2CH2-), 4.07 (dd, J = 5.5, 1.7 Hz, 4H, -OCH2-), 3.65 (t, J = 5.8 Hz, 4H, -

CH2CH2CH2-), 3.40 (s, 3H, CH3), 2.79 (m, 4H, -CH2CH2CH2-), 2.73 (s, 3H, CH3), Ӈ2.66 (s, 2H, 

NH). 
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Zinc(II)  5-(4-tolyl) -15-(1-methylimidazol-2-yl)-10,20-bis(3-allyloxypropy)porphyrin 

([ImMe-ZnP-PhCH3]2, D).  

 

Zinc(II) acetate (120 mg, 0.64 mmol) in methanol (ca. 3 mL) was added to a solution of ImMe-

H2P-PhCH3 (120 mg, 0.18 mmol) in CHCl3 (100 mL). The mixture was stirred for 3 h at room 

temperature. The resulting solution was washed with water. The organic layer was dried over 

anhydrous Na2SO4 and evaporated to dryness, affording the titled compound as a purple solid 

(120 mg, 92% yield). TLC (silica gel, CHCl3/acetone = 10/1) Rf = 0.9; MALDI-TOF-mass 

(dithranol) m/z [M]+ 738.2666, calcd for [C43H42N6O2Zn]+ 738.2660; 1H NMR (400 MHz, CDCl3) 

ŭ/ppm = 9.62 (d, J = 4.4 Hz, 2H, ɓ-pyrrole), 9.05 (d, J = 4.4 Hz, 2H, ɓ-pyrrole), 8.94 (d, J = 4.4 

Hz, 2H, ɓ-pyrrole), 8.55 (dd, J = 7.6, 2.0 Hz, 1H, phenylene), 8.04 (dd, J = 7.6, 2.0 Hz, 1H, 

phenylene), 7.74 (dd, J = 7.6, 2.0 Hz, 1H, phenylene), 7.57 (dd, J = 7.6, 2.0 Hz, 1H, phenylene), 

6.18 (m, 2H, -CH=), 5.52 (m, 3H, =CH2 and Im), 5.40 (d, J = 4.4 Hz, 2H, ɓ-pyrrole), 5.33 (dd, J 

= 11, 1.7 Hz, 2H, =CH2), 5.21 (m, 4H, -CH2CH2CH2-), 4.22 (d, J = 5.4 Hz, 4H, -OCH2-), 3.93 (m, 

4H, -CH2CH2CH2-), 3.04 (m, 4H, -CH2CH2CH2-), 2.81 (s, 3H, CH3), 2.12 (d, J = 1.8 Hz, 1H, Im), 

1.65 (s, 3H, CH3). 

 

Covalent linked dimer of Zn porphyrin (C-[ImMe-ZnP-PhCH3]2, Dô).  

 

In a 200 mL flask were placed [ImMe-ZnP-PhCH3]2 (9.7 mg, 6.0×10ī6 mol), Grubbs catalyst (1st 

generation, 9.8 mg, 1.2×10ī6 mol), and CHCl3 (100 mL). The mixture was stirred at room 

temperature under Ar atmosphere. The reaction progress was monitored with UVīvis absorption 
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spectra in pyridine and MALDI -TOF mass spectra. After being stirred for 3.5 h, the resulting 

solution was washed with water and subsequently brine. The organic layer was dried over 

anhydrous Na2SO4 and evaporated to dryness. The residue was purified with a silica gel column 

(eluent: CHCl3). The collected solution was evaporated to dryness, giving a purple solid (6.3 mg, 

74% yield). MALDI -TOF-mass (dithranol) m/z [M]+ 1420.4938, calcd for [C82H76N12O4Zn2]+ 

1420.4695; 1H NMR (400 MHz, CDCl3) ŭ/ppm = 9.57ï9.49 (m, 2H, ɓ-pyrrole), 9.06ï8.87 (m, 

4H, ɓ-pyrrole), 8.62ï8.51 (m, 1H, phenylene), 8.06ï7.94 (m, 1H, phenylene), 7.77ï7.69 (m, 1H, 

phenylene), 7.60ï7.48 (m, 1H, phenylene), 6.43 (t, J = 2.8 Hz, 1.5H, -CH=), 6.09 (t, J = 2.8 Hz, 

0.5H, -CH=), 5.03ï5.32 (m, 7H, ɓ-pyrrole, Im, -CH2CH2CH2-), 4.66 (d, J = 2.8 Hz, 1H, -OCH2-), 

4.41 (d, J = 2.8 Hz, 3H, -OCH2-), 4.29ï4.09 (m, 4H, -CH2CH2CH2-), 3.34ï2.90 (m, 4H, -

CH2CH2CH2-), 2.80 (s, 3H, CH3), 2.10 (m, 1H, Im), 1.68ï1.65 (m, 3H, CH3). 

 

2-(4,4-Dimethylpentan-2-yl)-5,7,7-trimethyl octyl chloride.  

 

FINEOXOCOL180ᶸ (10 g, 39 mmol) and dry DMF (0.6 mL) were placed in a 50 mL flask, and 

SOCl2 (5.0 mL, 69 mmol) was added to it. The mixture was heated to 80 oC and stirred for 6h. 

After SOCl2 was removed in vacuo, DMF was completely removed by repeating addition of 

toluene (5 mL) and evaporation three times. The brown residue was purified with a flush silica 

gel column (eluent: hexane) to give the titled compound (11 g, 94% yield). 1H NMR (300 MHz, 

CDCl3) ŭ/ppm = 3.71ï3.27 (m, 2H, CH2), 1.96ï1.74 (m, 1H, CH), 1.51ï0.78 (m, 16H), 0.90 (s, 

9H, tBu), 0.89 (s, 9H, tBu).  

 

1-{2-(4,4-Dimethylpentan-2-yl)-5,7,7-trimethyloctyl }imidazole.  

 

Imidazole (3.7 g, 54 mmol) and NaH (60% in oil, 2.1 g, 54 mmol) were placed in a 1 L three-

necked flask. After being purged with Ar gas, dry DMF (500 mL) was added to it at 0 oC and then 

2-(4,4-dimethylpentan-2-yl)-5,7,7-trimethyloctyl chloride (11 g, 37 mmol) was added by 
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dissolving in dry DMF (200 mL). The reaction mixture was stirred for 4 h at 80 oC. The reaction 

was quenched by adding water (200 mL) and the product was extracted with diethyl ether (100 

mL×3). The organic layer was washed with 3 M HCl aqueous solution (280 mL), K2CO3 aqueous 

solution (pH 9, 280 mL) and brine (300 mL), and dried over anhydrous Na2SO4. The solvent was 

evaporated to dryness, and the residue was purified with a flush silica gel column (eluent: hexane 

ќ CHCl3) to give the titled compound (9.5 g, 81% yield). TLC (silica gel, CHCl3/acetone = 10/1) 

Rf = 0.4; 1H NMR (300 MHz, CDCl3) ŭ/ppm = 7.44 (s, 1H, Im), 7.05 (s, 1H, Im), 6.88 (s, 1H, Im), 

4.00ï3.50 (m, 2H, CH2), 1.89ï0.74 (m, 35H); 13C NMR (75 MHz, CDCl3) ŭ/ppm = 137.58 (CH), 

129.52 (CH), 119.09 (CH), 51.39 (CH2), 51.34 (CH2), 51.17 (CH2), 51.01 (CH2), 48.84 (CH2), 

48.61 (CH2), 48.55 (CH2), 48.50 (CH2), 48.42 (CH2), 47.48 (CH), 47.40 (CH), 47.34 (CH), 38.00 

(C), 37.95 (C), 37.47 (C), 37.42 (C), 31.40 (C), 31.37 (C), 31.18 (C), 31.13 (C), 31.10 (C), 30.09 

(CH or CH3), 30.06 (CH or CH3), 29.77 (CH or CH3), 29.61 (CH or CH3), 29.54 (CH or CH3), 

29.48 (CH or CH3), 29.05 (CH or CH3), 28.93 (CH or CH3), 28.45 (CH or CH3), 26.98 (CH2), 

25.50 (CH2), 25.38 (CH2), 22.79 (CH3), 22.76 (CH3), 22.59 (CH3), 22.40 (CH3), 17.95 (CH3), 

17.83 (CH3), 17.61 (CH3). 

 

1-(2-(4,4-Dimethylpentan-2-yl)-5,7,7-trimethyloctyl)imidazole-2-carbaldehyde (Im IS-CHO). 

 

In a 500 mL flask were placed 1-{2-(4,4-dimethylpentan-2-yl)-5,7,7-trimethyloctyl}imidazole 

(9.5 g, 30 mmol) and dry THF (100 mL), and then the solution was cooled to ī40 oC. n-BuLi 

(1.59 M in hexane, 57 mL, 90 mmol) was added dropwise to the solution and the mixture was 

warmed to ī20 oC. After being stirred for 3 h at ī20 oC, dry DMF (35 mL, 46 mmol) was added 

to it. The reaction mixture was stirred for overnight at room temperature. The reaction was 

quenched by adding water (120 mL) and the product was extracted with diethyl ether (100 mL × 

3). The organic layer was washed with 3M HCl aqueous solution (280 mL), K2CO3 aqueous 

solution (pH 10, 280 mL), and brine (280 mL), and dried over anhydrous MgSO4. The solvent 

was evaporated to dryness, and the residue was purified with a flush silica gel column (eluent: 

CHCl3 Ÿ CHCl3/acetone = 10/1). The collected fraction was evaporated to dryness, giving pale-



S10 

 

brown oil (6.8 g, 66% yield). TLC (silica gel, CHCl3/acetone = 10/1) Rf = 0.7; 1H NMR (400 MHz, 

CDCl3) ŭ/ppm = 9.815, 9.813, 9.812, 9.810, 9.808, 9.806 (s×6, 1H, CHO), 7.30ï7.28 (m, 1H, Im), 

7.15ï7.13  (m, 1H, Im), 4.57ï4.10 (m, 2H, CH2), 1.88ï1.62 (m, 1H, CH), 1.89ï0.62 (m, 34H); 

13C NMR (75 MHz, CDCl3) ŭ/ppm = 182.11 (CHO), 182.08 (CHO), 143.87 (C), 143.79 (C), 

131.57 (CH), 126.93 (CH), 51.40 (CH2), 51.33 (CH2), 51.18 (CH2), 50.95 (CH2), 49.62 (CH2), 

49.33 (CH2), 49.23 (CH2), 48.65 (CH2), 48.53 (CH2), 48.30 (CH2), 48.11 (CH2), 46.82 (CH), 

46.73 (CH), 46.68 (CH), 37.78 (CH2), 37.72 (CH2), 37.37 (CH2), 31.41 (C), 31.19 (C), 31.15 (C), 

31.08 (C), 30.13 (CH or CH3), 30.08 (CH3), 30.06 (CH or CH3), 29.96 (CH3), 29.77 (CH or CH3), 

29.72 (CH3), 29.59 (CH or CH3), 29.48 (CH or CH3), 29.38 (CH or CH3), 29.30 (CH or CH3), 

28.50 (CH or CH3), 26.87 (CH2), 26.74 (CH2), 25.31 (CH2), 22.85 (CH3), 22.75 (CH3), 22.58 

(CH3), 22.39 (CH3), 17.83 (CH3), 17.74 (CH3), 17.61 (CH3), 17.40 (CH3). 
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Figure S1. MALDI -TOF mass (matrix: dithranol) of ImMe-H2P-PhI. Top: found, bottom: 

simulated by [C42H42IN6O2]+ ([M+H] +). 

 

 

Figure S2. 1H NMR spectrum of ImMe-H2P-PhI in CDCl3 (300 MHz). 
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Figure S3. 13C NMR spectrum of ImMe-H2P-PhI in CDCl3 (75 MHz). 

 

 

Figure S4. DEPT135 spectrum of ImMe-H2P-PhI in CDCl3 (75 MHz). 
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Figure S5. MALDI -TOF mass (matrix: dithranol) of [ImMe-ZnP-PhI] 2. Top: found, bottom: 

simulated by [C42H40IN6O2Zn]+ ([M+H] +). 

 

 

Figure S6. 1H NMR spectrum of [ImMe-ZnP-PhI] 2 in CDCl3 (300 MHz). 
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Figure S7. 13C NMR spectrum of [ImMe-ZnP-PhI] 2 in CDCl3 (75 MHz). 

 

 

Figure S8. DEPT135 spectrum of [ImMe-ZnP-PhI] 2 in CDCl3 (75 MHz). 
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Figure S9. MALDI -TOF mass (matrix: dithranol) of [ImMe-ZnP-Ph-5Bpy]2. Top: found, bottom: 

simulated by [C52H47N8O2Zn]+ ([M+H] +). 

 

 

Figure S10. 1H NMR spectrum of [ImMe-ZnP-Ph-5Bpy]2 in CDCl3 (500 MHz). 
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Figure S11. 13C NMR spectrum of [ImMe-ZnP-Ph-5Bpy]2 in CDCl3 (125 MHz). 

 

 

Figure S12. DEPT135 spectrum of [ImMe-ZnP-Ph-5Bpy]2 in CDCl3 (125 MHz). 



S17 

 

 
Figure S13. 1H-1H COSY of [ImMe-ZnP-Ph-5Bpy]2 in CDCl3 (500 MHz). 
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Figure S14. 1H NMR spectrum of [ImMe-ZnP-Ph-5Bpy=Re]2 in DMF-d7 (500 MHz). 
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Figure S15. 13C NMR spectrum of [ImMe-ZnP-Ph-5Bpy=Re]2 in DMF-d7 (125 MHz). 

 

 

Figure S16. DEPT135 spectrum of [ImMe-ZnP-Ph-5Bpy=Re]2 in DMF-d7 (125 MHz). 
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Figure S17. 1H-1H COSY of [ImMe-ZnP-Ph-5Bpy=Re]2 in DMF-d7 (500 MHz). 


