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1. Instrumentation and Materials

Commercially available solvents and reagents were used without further purification
unless otherwise noted. Dry dichloromethane was distilled over CaH,. The
spectroscopic grade solvents were used as solvents for all spectroscopic studies. Silica
gel column chromatography was performed on Wakogel C-300. Alumina column
chromatography was performed on Sumitomo y-Alumina. Thin-layer chromatography
(TLC) was carried out on aluminum sheets coated with silica gel 60 F254 (Merck
5554). UV/Visible absorption spectra were recorded on Shimadzu UV-3600
spectrometers. 'H and 3C NMR spectra were recorded on a JEOL ECA-600
spectrometer (operating as 600 MHz for 'H and 151 MHz for '3C) using the residual
solvent as the internal reference for 'H (6 = 7.26 ppm in CDCIl3) and for 3C (5 =
77.16 ppm in CDCls). Mass spectra were recorded on a BRUKER micrOTOF model
using positive and negative mode and a Shimadzu AXIMA-CFRplus using positive-
MALDI-TOF method with matrix. Single-crystal diffraction analysis data were
collected at —180 °C with a Rigaku XtalLAB P200 by using graphite monochromated
Cu-K,, radiation (1 = 1.54187 A). The structures were solved by direct methods
(SHELXS-97) and refined with full-matrix least square technique (SHELXL-97).
Redox potentials were measured on an ALS electrochemical analyzer model 660.



2. Experimental Section
2.1 1M and 4M were synthesized according to ref. S1-4.

Ar 0
‘/BI ﬁ
O

Ar
Ar = 3,5-di-tert-butylphenyl

1Ni
1Ni; 'H NMR (CDCl;, r.t.) & (ppm): 10.63 (s, 1H, por-meso), 9.87 (s, 1H, por-meso), 9.53 (s, 1H, por-
£, 9.26 (d, J=4.8 Hz, 1H, por-p), 9.16 (d, J= 4.2 Hz, 1H, por-p), 9.14 (d, J= 4.2 Hz, 1H, por-p), 8.97
(overlapping d, J = 4.2 Hz, J = 4.2 Hz, 2H, por-p), 8.92 (d, J = 4.8 Hz, 1H, por-$), 7.93 (d, /= 1.8 Hz,
2H, aryl-ortho), 7.91 (d, J = 1.8 Hz, 2H, aryl-ortho), 7.77 (t, J = 1.8 Hz, 1H, aryl-para), 7.76 (t, J=1.8
Hz, 1H, aryl-para), 1.64 (s, 12H, pinacol borate-methyl), and 1.52 (s, 36H, /Bu); '*C NMR (CDCl;) &
(ppm): 149.2, 149.0, 146.3, 143.7, 143.5, 143.3, 143.2, 143.1, 143.0, 142.8, 142.5, 140.2, 140.1, 133.0,
132.8, 132.6, 132.1, 131.7, 129.3, 129.2, 126.5, 121.4, 121.2, 120.4, 119.3, 106.4, 104.8, 84.2, 35.2,

319, and 25.3; HR-APCLI-TOF-MS m/z = 868.4480, caled. for CsqHeN49B,%Ni,0, = 868.4507
[M+H]*; UV/Vis (CH,CL): Amax (6)= 408 (212000), 520 (13000) and 553 nm (5000 M ~'cm ).
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B ﬁ
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Ar
Ar = 3,5-di-tert-butylphenyl

1H
1H; 'H NMR (CDCls, r.t.) & (ppm): 11.02 (s, 1H, por-meso), 10.26 (s, 1H, por-meso), 9.68 (s, 1H, por-
£, 9.48 (d, J=4.2 Hz, 1H, por-p), 9.38 (d, J= 4.2 Hz, 1H, por-p), 9.36 (d, J= 4.8 Hz, 1H, por-p), 9.13
(overlapping d, J = 4.2 Hz, J = 4.2 Hz, 1H+1H, por-/), 9.08 (d, /= 4.8 Hz, 1H, por-f), 8.16 (d, /= 1.8
Hz, 2H, aryl-ortho), 8.14 (d, J = 1.8 Hz, 2H, aryl-ortho), 7.85 (m, 2H, aryl-para), 1.71 (s, 12H, pinacol
borate-methyl), 1.59 (s, 36H, /Bu), and —2.87 (s, 2H, inner NH); 3C NMR (CDCl;) & (ppm): 149.3,
149.1, 148.4, 147.5, 146.0, 145.0, 141.8, 140.63, 140.60, 132.9, 131.8, 131.6, 131.5, 131.30, 131.28,
130.43, 130.37, 121.3, 121.2, 120.1, 106.9, 106.8, 104.9, 84.4, 35.3, 32.0, and 25.4; HR-APCI-TOF-
MS m/z =812.5336, calcd. for CssHgN4B10, = 812.5310 [M+H]*"; UV/Vis (CHyCL):[] Apax (€)= 414
(415000), 509 (17000), 544 (6000), 583 (6000) and 638 nm (3000 M ~lcm™).
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Ar = 3,5-di-tert-butylphenyl
1Zn



1Zn; 'H NMR (CDCl;, r.t.) & (ppm): 11.04 (s, 1H, por-meso), 10.29 (s, 1H, por-meso), 9.78 (s, 1H,
por-$), 9.55 (d, J=4.2 Hz, 1H, por-p), 9.44 (d, J = 4.8 Hz, 1H, por-p), 9.42 (d, J = 4.8 Hz, 1H, por-p),
9.20 (d, J=4.8 Hz, 1H, por-$), 9.19 (d, J= 4.8 Hz, 1H, por-p), 9.15 (d, /= 4.2 Hz, 1H, por-p), 8.16 (d,
J = 1.8 Hz, 2H, aryl-ortho), 8.14 (d, J = 1.8 Hz, 2H, aryl-ortho), 7.85 (m, 2H, aryl-para), 1.71 (s, 12H,
pinacol borate-methyl), and 1.59 (s, 36H, /Bu); *C NMR (CDCls) & (ppm): 153.2, 151.2, 151.0, 150.4,
150.0, 149.8, 149.7, 148.9, 148.8, 143.4, 141.7, 133.2, 133.0, 132.9, 132.7, 131.9, 131.6, 130.3, 130.1,
122.3, 121.2, 121.1, 121.0, 107.9, 106.0, 84.2, 35.2, 32.0, and 25.4; HR-APCI-TOF-MS m/z =
874.4402, calcd. for CssHgN4°Bi%Zn;0y= 874.4445 [M-+H]*; UV/Vis (CH,CL): Amax (6)= 414
(488000), 542 (23000) and 582 nm (9000 M~'ecm™).

2.2 General procedure for the synthesis of 2M.

1M (0.10 mmol), Pt(cod)Cl, (18.7 mg, 0.05 mmol), cod (0.20 mL, 1.63 mmol) and CsF (91.0
mg, 0.6 mmol) in THF (7.5 mL) was stirred at reflux for 24 hours under inert atmosphere.
Then the mixture was cooled down to room temperature and THF was removed under
vacuum. The residue was dissolved in small amount of CH,Cl, and was subjected onto a
column chromatography on silica using CH,Cly/hexane (v/=1/1) as an eluent to give two
bands. The second band was collected as the desired compound 2M.

Ar

Ar cod
Pt

Ar

cod=1,5-cyclooctadiene
AT Ar = 3,5-di-tert-butylphenyl
2Ni

2Ni; 75.1 mg, 84% yield; '"H NMR (CDCl;, r.t.) § (ppm): 10.66 (s, 2H, por-meso), 9.67 (s, 2H, por-
meso), 9.12 (s, 2H, por-f), 8.98 (d, J = 4.8 Hz, 2H, por-p), 8.95 (d, J = 4.8 Hz, 2H, por-p), 8.94 (d, J =
4.8 Hz, 2H, por-pf), 8.81 (d, J= 4.8 Hz, 2H, por-p), 8.76 (d, J = 4.8 Hz, 2H, por-p), 8.69 (d, J = 4.8 Hz,
2H, por-p), 7.81 (m, 4H, aryl-ortho), 7.77 (m, 4H, aryl-ortho), 7.76 (m, 2H, aryl-para), 7.70 (m, 2H,
aryl-para), 5.88 (m, 4H, cod), 3.08 (m, 4H, cod), 2.84 (m, 4H, cod), 1.46 (s, 36H, Bu), and 1.41 (s,
36H, tBu); 3*C NMR (CDCl;) é (ppm): 160.1, 148.8, 148.7, 144.9, 143.4, 142.2, 141.9, 141.8, 141.6,
140.9, 140.5, 136.5, 131.8, 131.74, 131.71, 131.3, 131.1, 130.6, 129.3, 129.0, 120.8, 120.5, 119.4,
116.2, 109.4, 107.2, 103.9, 35.1, 31.80, 31.78 and 30.7; MALDI-TOF-MS m/z = 1782.73, calcd. for
C104H,14Ng%8Ni1,192Pt =1782.75 [M]"; UV/Vis (CH,Cly): Amax (€)= 400 (342000), 521 (32000) and 556
nm (16000 M-'cm™1).



Ar

Ar cod
Pt

Ar

cod=1,5-cyclooctadiene
AT Ar = 3,5-di-tert-butylphenyl
2H

2H; 50.3 mg, 60% yield; '"H NMR (CDCl;, r.t.) & (ppm): 11.15(s, 2H, por-meso), 10.06 (s, 2H, por-
meso), 9.42 (s, 2H, por-f), 9.24 (d, J = 4.2 Hz, 2H, por-$), 9.21 (d, J = 4.8 Hz, 2H, por-), 9.13 (d, J =
4.2 Hz, 2H, por-f), 8.99 (d, J = 4.8 Hz, 2H, por-p), 8.91 (d, J=4.2 Hz, 2H, por-p), 8.82 (d, J = 4.8 Hz,
2H, por-p), 8.02 (m, 4H, aryl-ortho), 7.98 (m, 4H, aryl-ortho), 7.84 (m, 2H, aryl-para), 7.78 (m, 2H,
aryl-para), 6.06 (m, 4H, cod), 3.23 (m, 4H, cod), 2.95 (m, 4H, cod), 1.53 (s, 36H, tBu), 1.44 (s, 36H,
Bu), -3.19 (s, 2H, inner NH) and -3.39 (s, 2H, inner NH); '3C NMR (CDCl;) 6 (ppm): 148.86, 148.81,
146.1, 143.8, 141.8, 141.3, 140.8, 139.9, 135.1, 133.2, 132.8, 132.3, 132.2, 131.8, 130.5, 130.1, 128.6,
128.3, 123.6, 120.8, 120.5, 120.2, 117.2, 107.9, 107.8, 107.7, 104.0, 35.12, 35.10, 31.84, 31.83 and
30.8; MALDI-TOF-MS m/z = 1671.20, calcd. for C;o4H;1sNg!*?Pt =1670.91[M]"; UV/Vis (CH,CL,):
Amax (€)= 407 (431000), 427 (242000), 512 (31000), 577 (9000) and 631 nm (6000 M~'em™).

Ar

Ar cod
Pt

Ar

cod=1,5-cyclooctadiene
AT Ar = 3,5-di-tert-butylphenyl
2Zn

27Zn; 73.9 mg, 82% yield; 'H NMR (CDCls, r.t.) 6 (ppm): 11.11 (s, 2H, por-meso), 10.05 (s, 2H, por-
meso), 9.44 (s, 2H, por-f), 9.27 (d, J = 4.2 Hz, 2H, por-f), 9.23 (d, J = 4.2 Hz, 2H, por-£), 9.21 (d, J =
4.8 Hz, 2H, por-f), 8.99 (m, 4H, por-p), 8.92 (d, J = 4.8 Hz, 2H, por-f), 7.99 (m, 4H, aryl-ortho), 7.98
(m, 4H, aryl-ortho), 7.88 (m, 2H, aryl-para), 7.77 (m, 2H, aryl-para), 6.10 (m, 4H, cod), 3.24 (m, 4H,
cod), 2.96 (m, 4H, cod), 1.51 (s, 36H, rBu), and 1.49 (s, 36H, {Bu); *C NMR (CDCl3) ¢ (ppm): 160.7,
156.2, 152.7, 150.6, 149.0, 148.9, 148.8, 148.6, 148.42, 148.38, 142.4, 141.9, 135.7, 131.9, 131.8,
131.0, 130.8, 130.3, 130.2, 129.8, 121.1, 120.5, 120.2, 118.2, 110.8, 107.1, 105.0, 35.1, 35.0, 31.81,
31.77 and 30.7; MALDI-TOF-MS m/z = 1794.45, calcd. for C;oH;4Ng®Zn,'92Pt =1794.73 [M]*;
UV/Vis (CH,Cly): Amax (€)= 407 (507000), 424 (263000), 541 (45000) and 577 nm (13000 M-'cm™);
Fluorescence (CH,Cl,, Aex = 410 nm): Ayax = 589 and 632 nm, @ < 0.001.

2.4 General procedure for the synthesis of 3M.



A flask containing 2M (0.050 mmol), triphenylphosphine (131.0 mg, 0.50 mmol) was purged
with argon, charged with anhydrous toluene (10 mL) and stirred at reflux for 4 hours. After
cooled down to room temperature, toluene was removed under vacuum. The residue was
dissolved in CHCI; (20 mL) and washed with brine (20 mL) for three times. After dried over
anhydrous sodium sulfate, the organic layer was evaporated to dryness under vacuum. The
mixture was purified by column chromatography on silica using CH,Cl,/hexane (vA=1/1) as
an eluent to give 3M.

Ar
Ar
Ar
Ar
Ar= 3,5-di-tert.-butylphenyl

3Ni

3Ni; 60.1 mg, 81% yield; '"H NMR (CDCl;, r.t.) § (ppm): 10.24 (s, 2H, por-meso), 9.97 (s, 2H, por-
meso), 9.49 (s, 2H, por-f), 9.25 (d, J = 4.2 Hz, 2H, por-f), 9.22 (d, J = 4.2 Hz, 2H, por-), 9.11 (d, J =
4.2 Hz, 2H, por-f), 9.01 (d, J= 4.2 Hz, 2H, por-p), 8.90 (d, J = 4.8 Hz, 2H, por-p), 8.89 (d, J = 4.8 Hz,
2H, por-p), 8.14 (d, J = 1.8 Hz, 4H, aryl-ortho), 7.93 (d, J = 1.8 Hz, 4H, aryl-ortho), 7.75 (t,J = 1.8 Hz,
2H, aryl-para), 7.70 (t, J= 1.8 Hz, 2H, aryl-para), 1.50 (s, 36H, /Bu), and 1.49 (s, 36H, /Bu); *C NMR
(CDCl3) 6 (ppm): 149.1, 149.0, 143.31, 143.27, 143.24, 143.1, 142.9, 142.8, 142.3, 142.0, 140.1, 139.9,
139.4, 134.0, 132.9, 132.8, 132.6, 132.2, 132.1, 132.0, 129.1, 129.0, 128.2, 121.23, 121.18, 119.9,
119.8, 105.5, 104.9, 35.0, 31.8 and 31.7, MALDI-TOF-MS m/z = 1482.79, calcd. for CosH;0;Ng*¥Ni,
=1482.69 [M]*; UV/Vis (CH,CL): Amax (€)= 408 (223000), 523 (35000) and 568 nm (26000 M~'em™).

Ar
Ar
Ar
Ar
Ar = 3,5-di-tert-butylphenyl

3H

3H; 52.1 mg, 76% yield; '"H NMR (CDCl;, r.t.) & (ppm): 10.75(s, 2H, por-meso), 10.38 (s, 2H, por-
meso), 9.77 (s, 2H, por-f), 9.52 (d, J = 4.8 Hz, 2H, por-f), 9.42 (d, J = 4.8 Hz, 2H, por-£), 9.29 (d, J =
4.2 Hz, 2H, por-f), 9.14 (d, J = 4.8 Hz, 2H, por-p), 9.11 (d, J = 4.8 Hz, 2H, por-p), 9.07 (d, J = 4.8 Hz,
2H, por-p), 8.42 (d, J = 1.8 Hz, 4H, aryl-ortho), 8.15 (d, J= 1.8 Hz, 4H, aryl-ortho), 7.82 (t,J = 1.8 Hz,
2H, aryl-para), 7.79 (t, J = 1.8 Hz, 2H, aryl-para), 1.57 (s, 36H, Bu), 1.56 (s, 36H, Bu), -2.65 (s, 2H,
inner NH) and -2.69 (s, 2H, inner NH); 1*C NMR (CDCl;) d (ppm): 150.7, 149.2, 149.1, 148.4, 148.3,



144.6, 142.5, 140.9, 140.6, 140.3, 134.3, 132.8, 132.6, 130.6, 130.4, 130.2, 130.1, 129.9, 121.2, 121.1,
120.8, 120.7, 105.5, 105.1, 35.11, 35.09, 31.83 and 31.75; MALDI-TOF-MS m/z = 1370.96, caled. for
CosH 06Ng =1370.85 [M]*; UV/Vis (CHyCL): Amax (€)= 410 (312000), 511 (44000), 544 (14000), 583
(16000) and 637 nm (3000 M-'cm ™).

Ar
Ar
Ar
Ar
Ar = 3,5-di-tert-butylphenyl

3Zn

3Zn; 58.4 mg, 78% yield; '"H NMR (CDCl;, r.t.) & (ppm): 10.89 (s, 2H, por-meso), 10.41 (s, 2H, por-
meso), 9.90 (s, 2H, por-f), 9.54 (d, J = 4.8 Hz, 2H, por-$), 9.51 (d, J = 4.8 Hz, 2H, por-f), 9.32 (d, J =
4.2 Hz, 2H, por-f), 9.24 (d, J= 4.2 Hz, 2H, por-p), 9.23 (d, /= 4.2 Hz, 2H, por-p), 9.16 (d, J = 4.2 Hz,
2H, por-p), 8.42 (d, J= 1.2 Hz, 4H, aryl-ortho), 8.16 (d, J= 1.2 Hz, 4H, aryl-ortho), 7.84 (t,J = 1.2 Hz,
2H, aryl-para), 7.78 (t, J= 1.2 Hz, 2H, aryl-para), 1.58 (s, 36H, fBu), and 1.57 (s, 36H, /Bu); *C NMR
(CDCl3) 6 (ppm): 150.9, 150.6, 150.5, 149.84, 149.78, 149.6, 149.3, 148.80, 148.75, 141.8, 141.5,
140.0, 134.7, 133.1, 133.0, 132.7, 132.0, 131.8, 131.7, 129.92, 129.88, 121.8, 121.0, 120.9, 106.3,
106.2, 35.12, 35.10, 31.9 and 31.8; MALDI-TOF-MS m/z = 1494.77, calcd. for CosH,0,Ng*Zn,
=1494.68 [M]"; UV/Vis (CH,Cly): Ayax (6) = 411 (294000), 544 (44000) and 584 nm (19000 M~'cm™);
Fluorescence (CH,Cly, Aex =411 nm): Ayax = 590 and 640 nm, @ = 0.049.

2.5 General procedure for the synthesis of SNi and 5Zn.

4M (0.10 mmol), Pt(cod)Cl, (37.4 mg, 0.10 mmol) and CsF (182.0 mg, 1.20 mmol) in 1,4-
dioxane (20 mL) were stirred at reflux for 12 h under inert atmosphere. Then the mixture was
cooled down to room temperature and 1,4-dioxane was removed under vacuum. The residue
was dissolved in small amount of CH,Cl, and was filtered. Then CH,Cl, was removed and the
crude mixture was purified by recrystallization from CH,Cl,/methanol twice to give pure SNi
and 5Zn.

Ar cod Ar
Pt
Ar Ar
Pt
Ar cod Ar

cod=1,5-cyclooctadiene
Ar = 3,5-di-tert-butylphenyl
5Ni

5Ni: 104.0 mg, 84% yield; '"H NMR (CDCl;, —50 °C) 6 (ppm): 11.86 (s, 2H, por-meso), 8.76 (s, 4H,
por-p), 8.69 (d, J = 4.8 Hz, 4H, por-p), 8.65 (d, J = 4.8 Hz, 4H, por-p), 8.62 (m, 4H, aryl-ortho), 8.49



(m, 2H, aryl-para), 7.62 (m, 4H, aryl-ortho), 7.59 (m, 2H, aryl-para), 7.14 (m, 4H, aryl-ortho), 7.13 (m,
2H, aryl-para), 5.73 (m, 8H, cod), 2.96 (m, 8H, cod), 2.76 (m, 8H, cod), 1.65 (s, 36H, Bu), 1.53 (s,
18H, Bu), 1.27 (s, 18H, Bu), and 1.10 (s, 36H, Bu); 3*C NMR (CDCl;) J (ppm): 158.9, 148.5, 148.0,
144.4, 142.3, 140.7, 140.5, 135.5, 130.7, 130.1, 128.5, 120.5, 120.1, 118.6, 116.4, 108.4, 104.1, 35.05,
34.97, 31.7, 30.6 and 30.3; MALDI-TOF-MS m/z = 2356.95, calcd. for C,3,H;5,Ng*®Ni,*2Pt, =2357.02
[M-COD]*; UV/Vis (CH,Cly): Anax (€)= 412 (333000) and 530 nm (43000 M~'cm™).

Ar cod Ar
Pt
Ar Ar
Pt
Ar cod Ar

cod=1,5-cyclooctadiene
Ar = 3,5-di-tert-butylphenyl
5Zn

5Zn; 87.0 mg, 70% yield; "H NMR (CDCl;, r.t.) & (ppm): 12.89 (s, 2H, por-meso), 8.97 (s, 4H, por-p),
8.72 (d, J = 4.8 Hz, 4H, por-p), 8.70 (d, J = 4.8 Hz, 4H, por-p), 8.25 (t, J = 1.8 Hz, 4H, aryl-ortho),
8.03 (t, /= 1.8 Hz, 2H, aryl-para), 7.81 (t, J = 1.8 Hz, 4H, aryl-ortho), 7.78 (t, J = 1.8 Hz, 4H, aryl-
ortho), 7.70 (t, J= 1.8 Hz, 2H, aryl-para), 7.61 (t, J = 1.8 Hz, 2H, aryl-para), 6.26 (m, 8H, cod), 3.39
(m, 4H, cod), 3.16 (m, 4H, cod), 3.07 (m, 4H, cod), 2.98 (m, 4H, cod), 1.67 (s, 36H, tBu), 1.42 (s, 36H,
Bu), 1.41 (s, 18H, Bu), and 1.36 (s, 18H, tBu); UV/Vis (CH,Cl,): MALDI-TOF-MS m/z = 2371.00,
caled. for Cy3H;5oNg®Zn,Pt, =2371.00 [M-COD]*;  UV/Vis (CHyCly): Amax (€)= 421 (219000) and
548 nm (32000 M-'cm™); Fluorescence (CH,Cl,, A¢x = 420s nm): Aoy = 599 and 643 nm, @ < 0.001.

2.6 Synthesis of 6Ni.

A flask containing SNi (24.7 mg, 0.010 mmol), triphenylphosphine (52.4 mg, 0.20 mmol) was
purged with argon, charged with anhydrous toluene (10 mL) and stirred at reflux for 3 h.
After cooled down to room temperature, toluene was removed under vacuum. The residue
was dissolved in CHCl; (10 mL) and washed with brine (10 mL) for three times. After dried
over anhydrous sodium sulfate, the organic layer was evaporated to dryness under vacuum.
The mixture was purified by a silica gel column using CH,Cl,/hexane (v/A=1/1) as the eluent
to give 6Ni.

Ar Ar

Ar Ar

Ar PPtP Ar

P = triphenylphosphine
Ar = 3,5-di-tert-butylphenyl
6Ni

6Ni; 20.1mg, 78% yield; 'H NMR (CDCl;, —60 °C) ¢ (ppm): 11.79 (s, 2H, por-meso), 9.00 (s, 2H, por-
P, 8.93 (d, J=4.2 Hz, 2H, por-p), 8.87 (d, J= 4.2 Hz, 2H, por-p), 8.76 (d, J = 4.2 Hz, 2H, por-p), 8.72
(s, 2H, aryl-ortho), 8.57 (s, 2H, aryl-ortho), 8.55 (d, J = 4.2 Hz, 2H, por-p), 8.39 (s, 2H, aryl-ortho),



8.01 (s, 2H, por-p), 7.71 (s, 2H, aryl-para), 7.69 (s, 2H, aryl-para), 7.66 (s, 2H, aryl-para), 7.34 (s, 2H,
aryl-ortho), 7.19 (s, 2H, aryl-ortho), 6.98 (m, 12H, phenyl), 6.95 (s, 2H, aryl-ortho), 6.51 (m, 6H,
phenyl), 6.35 (m, 12H, phenyl), 1.76 (s, 18H, 7Bu), 1.66 (s, 18H, 7Bu), 1.63 (s, 18H, rBu), 1.39 (s, 18H,
Bu), 1.31 (s, 18H, Bu), and 1.29 (s, 18H, Bu); 3C NMR (CDCl;) é (ppm): 164.4, 151.3, 148.8, 148.7,
148.4, 145.5, 143.6, 143.3, 142.6, 141.4, 141.3, 140.5, 140.4, 140.34, 140.29, 138.3, 134.3, 133.3,
131.3, 131.2, 131.05, 130.98, 130.86, 130.7, 129.1, 128.9, 128.5, 128.2, 127.0, 120.71, 120.67, 120.1,
119.3, 118.3, 115.5, 108.5, 35.0, 31.9, 31.8 and 31.7; MALDI-TOF-MS m/z = 2579.21, calcd. for
C160H170Ng**Ni P, 192Pt =2579.14 [M]*;  UV/Vis (CH,CL,y): Ana (€)= 421 (235000), 538 (34000) and
604 nm (27000 M-'cm™).



3. NMR Spectra

3558

20

1.0

—

2.00

—

I8
153356
IT33 89
= ™

1.96
—
4.06
s
5
—
4.11

(Thousands)
L.

T
7.0 6.0 50 4.0

T T

11.0 10.0 9.0 8.0 3.0 2.0 1.0

\ P PN A | AL

2 i iomonin min;— S as « Son T
2 5 985885 4 982FR 98 2 A% o = &scg 2
= S IAURRES FFXSE ad = A s = =hhhI &
= S CooxXRRR memee e < e ol 4 42220 &

X : parts per Million : 1H

Figure S3-1. '"H NMR spectrum of 2Zn in CDCl; at room temperature.
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Figure S3-3. 'H NMR spectrum of 2Ni in CDCl; at room temperature.
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Figure S3-11. 3C NMR spectrum of 2Ni in CDCl; at room temperature.
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Figure S3-12. 3C NMR spectrum of 2H in CDCl; at room temperature.
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Figure S3-17. 3C NMR spectrum of 5Ni in CDCl; at room temperature.

Figure S3-18. 3C NMR spectrum of 6Ni in CDCl; at room temperature.



4. Mass Spectra

D oD GENE 1 04121 Cb s AL 16020 1028
il ot s CFRpL 2722007015 Mot i, Pove T P @ 147 i)

10

Sint 12 1245 V] Profies 1100 nsootied

161168

161262

1ot

fi2

fi8

Wi bmiz CIOMfTANBZAZPt Resoion: 8000 S0%
it

10

L

3 fren

94

118

[] MmN
— T +
(TR S - I

115

118874

160374

L]

180574

180674

100174

foosn4

W‘ 18004

L5

1827

e —

W W W om0

1812

Figure S4-1. Simulated (bottom) and observed (top) MALDI-TOF-MS of 2Zn.
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Figure S4-2. Simulated (bottom) and observed (top) MALDI-TOF-MS of 2H.
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Figure S4-4. Simulated (bottom) and observed (top) MALDI-TOF-MS of 3Zn.
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Figure S4-7. Simulated (bottom) and observed (top) MALDI-TOF-MS of 5Zn.
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Figure S4-8. Simulated (bottom) and observed (top) MALDI-TOF-MS of SNi.
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Figure S4-9. Simulated (bottom) and observed (top) MALDI-TOF-MS of 6Ni.




5. X-Ray Crystallographic Details
(a) (b)

Figure S5-1. X-ray crystal structure of 2Zn. (a) Top view. (b) Side view. Thermal
ellipsoids were scaled to 30% probability. tert-Butyl groups, hydrogen atoms and
solvent molecules were omitted for clarity.

Figure S5-2. X-ray crystal structure of SNi. (a) Top view. (b) Side view. Thermal
ellipsoids were scaled to 30% probability. tert-Butyl groups, hydrogen atoms and
solvent molecules were omitted for clarity.

*Explanation for a "level A" alert: The alert comes from the rotational disorder of
tert-Butyl groups.



Table S5-1. Crystal data and structure refinements for 2Zn, 2H, 3Zn, 5Ni and 6Ni.

Compound 2Zn 2H 3Zn 5Ni 6Ni
Empirical Cio6H120NgO, Pt CiosH118NgPt CiosHi12N19Zny  CiyoH62NgNiPt  CyoH 70NgNi, P,
Formula Zn,-3(CHCl5)-2 2(CHCly) (CHCly) »'7.3(CHCl) Pt-4(CHCl3)-0.8
(CO) (CO)-0.2(0)
My 2278.05 1913.89 1776.20 3336.17 3082.57
Crystal System Triclinic Monoclinic Monoclinic Triclinic Monoclinic
Space Group P-1 (No.2) P2,/c (No.14) C2/c (No.15) P-1 (No.2) C 2/c (No.15)
a[A] 14.8426(3) 20.8774(6) 31.53(1) 19.4832(10) 64.086(14)
b [A] 20.1100(4) 15.8099(5) 8.731(2) 20.2466(16) 12.967(3)
c[A] 21.2677(4) 30.4880(9) 36.552(13) 21.267(3) 40.547(8)
o [deg] 63.3696(7) 90 90 86.76(2) 90
Bldeg] 78.2695(7) 99.1261(18) 113.582(11) 81.40(2) 102.600(5)
7 [deg] 71.6398(7) 90 90 67.434(11) 90
Volume [A3] 5371.33(18) 9935.8(5) 9222(5) 7659.6(12) 32884(12)
Z 2 4 4 2 8
Density 1.409 1.279 1.279 1.446 1.245
[Mg/m?3]
Completeness 0.976 0.996 0.979 0.971 0.974
Goodness-of-fit 1.011 1.003 1.000 1.060 1.021
R [I>20(D)] 0.0791 0.0707 0.0553 0.0685 0.0947
WR, [I> 20 (1)] 0.2151 0.1632 0.1470 0.1561 0.2538
R (all data) 0.0946 0.0946 0.0754 0.0701 0.1095
WwR; (all data) 0.2363 0.1792 0.1642 0.1570 0.2710
CCDC 1406330 1406329 1406343 1406331 1406332

Crystals suitable for single-crystal X-ray diffraction analysis were obtained by slow
solvent diffusion of methanol into their respective solutions in chloroform. In the case
of 3Zn, a drop of pyridine was added to its chloroform solution.



6. Cyclic Voltammograms
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Figure S6-1. (a) Cyclic voltammogram and (b) differential-pulse voltammogram of
Nill porphyrin (Nil) measured in benzonitrile.

*It is known that 5,15-diarylporphyrinatonickel(Il) undergoes -electrochemical
oxidation to form oligomers, that may cause irreversible oxidation waves.[S3]
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Figure S6-2. (a) Cyclic voltammogram and (b) differential-pulse voltammogram of
2Ni measured in benzonitrile.



(a)

T T T T T T 1
1 0.5 0 -0.5 -1 -1.5 -2

«—— F /V (vs Fc/Fc*)

(b)
-1.69
-1.80

0.62

T T
1 0.5 0 -0.5 -1 -1.5 -2
<«— F /V (vs Fc/Fc?)

Figure S6-3. (a) Cyclic voltammogram and (b) differential-pulse voltammogram of
3Ni measured in benzonitrile.
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Figure S6-4. (a) Cyclic voltammogram and (b) differential-pulse voltammogram of

5Ni measured in benzonitrile.
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Figure S6-5. (a) Cyclic voltammogram and (b) differential-pulse voltammogram of
6Ni measured in benzonitrile.



Table S6-1. Summary of the electrochemical potentials. The potentials were
determined by cyclic voltammetry (CV) and differential-pulse voltammetry (DPV) as
shown in Figure S6-1-S6-4.
ferrocene/ferrocenium ion couple by CV or DPV in 0.1 M BuyNPFg in benzonitrile.
Working electrode: Pt. Counter electrode: Pt wire. Reference electrode: Ag/AgClO,.

Scan rate: 0.05 V/s.

The

potentials [V]

were

determined vs

E"250 E"2 1 E"2 eq1 E"2 o4 AEy

Ni1ll 0.531®! -1.76 2.29
2Ni 0.36!! -1.87 2.23
3Ni 0.62k! -1.69 -1.80 2.31
5Ni 0.28t! -1.97 2.25
6Ni 0.50 0.32 -1.87 —2.07M] 2.19

[a] 5,15-Bis(3,5-di-tert-butylphenyl)porphyrinatonickel(ll). [b] Irreversible peak.

Ar

Ar
Ar = 3,5-di-tert-butylphenyl
Ni1



7. UV/Vis Absorption and Fluorescence Spectra
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Figure S7-1. UV/Vis absorption spectra of 2Zn, 2H, 3Zn, 3H, and 5Zn in CH,Cl,.
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Figure S7-2. UV/Vis absorption and fluorescence spectra of 2Zn, 3Zn and 5Zn in
CH,Cl,.
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Figure S7-3. UV/Vis absorption spectra of 2Ni, 3Ni, SNi, 6Ni and Nil in CH,Cl,.



8. DFT Calculations

All calculations were carried out using the Gaussian 09 program.[5¢] Initial geometries were obtained
from X-ray structures and 3,5-di-tert-butylphenyl groups were replaced with hydrogen atoms or phenyl
groups to reduce the calculation costs. Calculations were performed by the density functional theory
(DFT) method with restricted B3LYP (Becke’s three-parameter hybrid exchange functionals and the
Lee-Yang-Parr correlation functional)7! level, employing basis sets 6-31G(d) for C, N, H, and P, and
LANL2DZ for Ni and Pt.

293 HOMO-3 (~4.93 eV) 294 HOMO-2 (—4.89 eV)

Figure S8-1. Kohn-Sham representations of the molecular orbitals of 2Ni.



261 LUMO+3 (~1.98 eV)

256 HOMO-1 (5.16 eV)

254 HOMO-3 (-5.25 eV) 255 HOMO-2 (-5.17 eV)

Figure S8-2. Kohn-Sham representations of the molecular orbitals of 3Ni.



331 HOMO-3 (—4.70 eV) 332 HOMO-2 (—4.62 eV)

Figure S8-3. Kohn-Sham representations of the molecular orbitals of SNi.



400 HOMO-3 (-4.82 V) 401 HOMO-2 (4.78 eV)

Figure S8-4. Kohn-Sham representations of the molecular orbitals of 6Ni.



E (eV)

Ni1 2Ni 5Ni
1.5~ 338 LUMO+3 —— —1.53

4 337 LUMO+2 . -1.60
336 LUMO+1 = —1.61

335 LUMO —— -1.66

4 169 .

300 LUMO+3 -1.76
T 299 LUMO+2 ——— -1.79

298 LUMO+1 ———— -1.85
-+ 297 LUMO ——— -1.89

A
_2 —_
LUMO+1
—2.08 294V
—+ -2.10
LUMO
A
2.96 eV
45—
Y
i 334 HOMO —4.60
333 HOMO-1 —4.61
332 HOMO-2 —4.62
-+ 3.05 eV 331 HOMO-3 Jrl— —4.70
296 HOMO -4.85
295 HOMO-1 -4.87
294 HOMO-2 —4.89
293 HOMO-3 + -4.93
-5

HOMO

-5.15
i -5.18
HOMO-1

Figure S8-5. MO diagrams of Nil, 2Ni, and 5Ni.
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Figure S8-6. MO diagrams of Nil, 3Ni, and 6Ni.
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