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Synthetic Procedures

2-Bromo-1,3,5-triethylbenzene. To 50 mL three neck round bottom flask fitted with dropping
funnel and magnetic stir bar was charged with 1,3,5-triethylbenzene (4.0 g, 24.7 mmol) and iron
fillings (0.125 g, 2.2 mmol) in carbon tetrachloride (50 mL). Resulted solution was cooled to 0°C
and protected against the light. Solution of bromine (4.0 g, 25 mmol) in carbon tetrachloride (5
mL) was added dropwise over 2 hours. Then bath was removed and reaction mixture was stirred
12 hours at room temperature. Reaction mixture was washed two times with water, 10 % sodium
hydroxide and water again. Organic phase was separated and dried over magnesium sulfate.
Solvent was removed under reduced pressure to afford colorless oil (5.3 g, 89 %) which was used
without further purification for the next step. '"H NMR (400 MHz, CDCl3) & 6.94 (m, 2H), 2.80
(m, 4H), 2.61(m, 2H), 1.26 (m, 9H).

2,4,6-Triethylbenzaldehyde. 2,4,6-Triethylbenzaldehyde was synthesized similarly to 2,4,6-
trimethylbenzaldehyde.? A 100 mL three neck round bottom flask fitted with a reflux condenser,
stirring bar and nitrogen inlet was charged with 2-bromo-1,3,5-triethylbenzene (5.3 g, 22 mmol)
in dry THF (50 mL). The resulted solution was cooled down —78°C and 2.5 M n-BuL.i in hexanes
(12.1 mL, 27.7 mmol) added dropwise via syringe over 20 minutes. The reaction mixture was
stirred for additional 20 minutes and DMF (2.3 mL, 30 mmol) was added dropwise via syringe
while maintaining the temperature below —73°C. The reaction mixture was stirred for additional
15 minutes and then was warmed up to —10°C. Water was added and the resulted solution was
extracted with diethyl ether. Organic phase was separated and dried over sodium sulfate. Solvent
was removed under reduced pressure and crude product was purified by column chromatography
(silica, hexanes/ethyl acetate) to afford the product (purity established by GC-MS) as a yellowish
oil (1.69 g, 40 %). The spectroscopic data are in agreement with the previous report.® *H NMR
(300 MHz, CDCl3) 6 10.55 (s, 1H), 6.95 (s,2H), 2.97(q, J = 7.8 Hz, 4H), 2.64 (q, J = 7.5 Hz, 2H),
1.25 (t, J = 7.5 Hz, 9H); GC/MS (EI) m/z (%) = 190.1 (M", 80).

Platinum 5,19,15,20-tetrakisphenyl-21H,23H-porphyrin (PtTPP). A 10 mL one-neck round
bottom flask fitted with magnetic stir bar, nitrogen inlet and reflux condenser was charged with
H,TPP (0.011 g, 0.018 mmol), PtCl, (12 mg, 0.045 mmol) and benzonitrile (10 g). The resulting
solution was reflux overnight when the UV/vis spectroscopy confirmed complete conversion of
the free base phorphyrin. Benzonitrile was evaporated under reduced pressure to afford dark solid,
which was purified by chromatography (silica, hexane/DCM = 2/1), collecting the reddish
fraction that gave the desired product as a purple solid (10 mg, 69 %). NMR spectrum is in a good
agreement with literature.® *"H NMR (CDCl;) & 8.75 (m, 8H), 8.16 (d, J = 7.2 Hz, 8H), 7.74 (m,
12H). The product was recrystallized from ethanol/chloroform for photophysical measurements.

' R. C. Fuson and J. Corse J. Am. Chem. Soc. 1938, 60, 2063.

2S. Fergus, S. J. Eustace and A. F. Hegarty, J. Org. Chem. 2004, 69, 4663.

®S. Andersson, R. E. Carter and T. Drakenberg, Acta Chem. Scand. B 1984, 38, 579.
4W. Wu, W. Wu, S. Ji, H. Guo, X. Wang and J. Zhao, Dyes and Pigments 2011, 89, 199.
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X-ray crystallographic analysis was performed

Table 1. Crystal data and structure refinement for Pt-1.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Index ranges
Reflections collected
Independent reflections

Absorption correction
Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-Ffit on F?

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

pere28

C72 H88 N4 02 Pt
1236.55

100K

1.54178 A
Tetragonal

141/a

a = 28.8481(5) A
b = 28.8481(5) A B = 90°
c = 14.8117(3) A
12326.5(4)A3

8

1.333 g/cm®
4.623 mm™t

5136

0.08 x 0.04 x 0.02 mm

3.06 to 71.05°

-35<h<35, -35<k<35, -17</<15
122150

5936 [Rint = 0.034]

Semi-empirical from equivalents
0.9117 and 0.7293

Full-matrix least-squares on F2
5936 / 99 / 477

1.037

Ry = 0.0298, wR, = 0.0854

Ry = 0.0326, wR, = 0.0890

0.888 and -0.486 e/A3
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Photophysical measurements
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Figure S1. Absorption and emission spectra (Aexc = 510 nm) of PtTPP and Pt-1 in Ar-saturated
toluene at room temperature.

Equation y=a+b* (]
8000 - Adj. R-Squar  0.99694 0.98914
Value Standard Erro
PIEt3TPP  Intercept ~ 56.04969  133.71242 L
PtEt3TPP  Slope 42317.6319  1048.13135
PtTPP Intercept 79.57638 223.95739
> 6000 + PLTPP Slope 37921.2024  1775.31507
‘©
c
[0
=
=
—1 4000
o
e]
[0
o8
©
>
@ 20004
= = Pt-1
e PtTPP
04
T T T T T T T T T
0.00 0.05 0.10 0.15 0.20
Absorption

Figure S2. Quantum yield measurements in Ar-saturated toluene (Aexc = 510 nm).
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Figure S3. Time decay of phosphorescence emission of Pt-1 (Asionm = 0.1) in Ar saturated
toluene solution at room temperature (Aexc = 510 nm, emission monitored at 665 nm).
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Figure S4. Time decay of phosphorescence emission of PtTPP (Asio = 0.1) in Ar saturated
toluene solution at room temperature (Aexc = 510 nm, emission monitored at 665 nm).
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Figure S5. Decay of the transient absorption of Pt-1 in Ar saturated toluene, after 532 nm laser
excitation (monitored at 450 nm), analyzed with monoexponential (top) and biexponential

(bottom) fits.
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Figure S6. Decay of the transient absorption of 1 in Ar saturated dichloromethane, after 532 nm
laser excitation (monitored at 440 nm), analyzed with biexponential fit.

S6



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

Monoexponentional fit
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Figure S7. Decay of the transient absorption of PtTPP in Ar saturated toluene, after 532 nm laser
excitation (monitored at 450 nm), analyzed with monoexponential (top) and biexponential
(bottom) fits.
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Figure S8. Emission (Aexc = 532 nm) of PtTPP (red, Assz; = 0.238) and Pt-1 (blue, Ass; = 0.253)
in air saturated toluene, showing stronger quenching of PtTPP.

16000000 _
] Equation y=a+
Adj. R-Squ  0.99997 0.99744
14000000 Value Standard Er
1 |PtTPP Intercep 24780.091 35221.465
12000000 - |PtTPP Slope 1.47888E9 6.03971E6 PtTPP
4 |Pt-1 Intercep -46765.264 86020.841
10000000 4 |Pt1 Slope 4.11706E8 1.47507E7
8000000
X |
N
6000000 -
4000000
2000000 -
04

T T T T T T T T T T T
0.000 0.002 0.004 0.006 0.008 0.010

Oxygen [M]

Figure S9. First order fitting of quenching of PtTTP and Pt-1 triplet absorption (at 470 nm) by
oxygen (concentrations correspond to saturated oxygen concentration in toluene at room
temperature, in air and in pure oxygen). Concentrations of oxygen at 0.21 atm (air) and 1.0 atm
(pure oxygen) in toluene at 25°C are 2.1x10> M and 9.9x107 M, respectively.®

®S. L. Murov, I. Carmichael and G. L. Hug, Handbook of Photochemistry Marcel Dekker, Inc.; 1993.
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Figure S10. First order fitting of perylene quenching of PtTTP and Pt-1 (phosphorescence life-
time measured at 665 nm).
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DFT calculations were performed using B3LYP hybrid functional and split basis set (LanDZ2
for Pt, 6-31G(d) for all other atoms), as implemented in Gaussian 03W program.® The optimized
geometries are given below:

Pt-1 (HF=-2975.3989825 Hartree)

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y

1 78 0 0.000004  -0.000009 0.012071
2 6 0 4.236490 0.679526  -0.002337
3 6 0 4.236477 -0.679623  -0.002475
4 6 0 2.858235 -1.109199 0.002797
5 6 0 2.858256 1.109127 0.002991
6 7 0 2.039838 -0.000028 0.008086
7 6 0 2.447593  -2.447660 0.011261
8 6 0 2.447640 2.447594 0.011596
9 6 0 1.109200 2.858281 0.020569
10 6 0 1.109146  -2.858320 0.020389
11 7 0 -0.000015 -2.039883 0.015902
12 6 0 -1.109191  -2.858298 0.020560
13 6 0 0.679539  -4.236556 0.024899
14 6 0 -0.679610 -4.236542 0.025015
15 6 0 -2.447632  -2.447613 0.011554
16 6 0 -2.858248 -1.109146 0.002937
17 6 0 -4.236483 -0.679544  -0.002422
18 6 0 -4.236469 0.679604  -0.002551
19 6 0 -2.858225 1.109180 0.002743
20 7 0 -2.039829 0.000009 0.008051
21 6 0 -2.447586 2.447640 0.011205
22 6 0 -1.109137 2.858302 0.020353
23 7 0 0.000023 2.039864 0.015898
24 6 0 0.679618 4.236525 0.025010
25 6 0 -0.679531 4.236537 0.024863
26 6 0 3.513688 -3.513002 0.009911
27 6 0 3.513758 3.512914 0.010549
28 6 0 -3.513754  -3.512928 0.010469
29 6 0 -3.513679 3.512984 0.009832
30 6 0 4.098441 3.932909 1.226924
31 6 0 3.930048 4.098807 -1.206646
32 6 0 4.915438 5.092392 -1.180198
33 6 0 5.089044 4.921364 1.198837
34 6 0 5.513183 5.516957 0.008762
35 6 0 -3.929765 4.098678 -1.207528
36 6 0 -4.098535 3.933207 1.226047
37 6 0 -5.089116 4.921672 1.197635
38 6 0 -5.513069 5.517060 0.007387
39 6 0 -4.915146 5.092284  -1.181404
40 6 0 -3.930030 -4.098779 -1.206745
41 6 0 -4.098476  -3.932938 1.226826
42 6 0 -5.089096  -4.921369 1.198694
43 6 0 -5.513225 -5.516925 0.008591

® Gaussian 03W, Revision D.01, Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.;
Cheeseman, J. R.; Montgomery, Jr., J. A.; Vreven, T.; Kudin, K. N.; Burant, J. C.; Millam, J. M.; lyengar, S. S;
Tomasi, J.; Barone, V.; Mennucci, B.; Cossi, M.; Scalmani, G.; Rega, N.; Petersson, G. A.; Nakatsuji, H.; Hada, M.;
Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Klene,
M.; Li, X.; Knox, J. E.; Hratchian, H. P.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.;
Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Ayala, P. Y.; Morokuma, K;
Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Zakrzewski, V. G.; Dapprich, S.; Daniels, A. D.; Strain, M. C.; Farkas,
O.; Malick, D. K.; Rabuck, A. D.; Raghavachari, K.; Foresman, J. B.; Ortiz, J. V.; Cui, Q.; Baboul, A. G.; Clifford,
S.; Cioslowski, J.; Stefanov, B. B.; Liu, G.; Liashenko, A.; Piskorz, P.; Komaromi, |.; Martin, R. L.; Fox, D. J.;
Keith, T.; Al-Laham, M. A.; Peng, C. Y.; Nanayakkara, A.; Challacombe, M.; Gill, P. M. W.; Johnson, B.; Chen,
W.; Wong, M. W.; Gonzalez, C.; and Pople, J. A.; Gaussian, Inc., Wallingford CT, 2004.
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44 6 0 -4.915446 -5.092346 -1.180342
45 6 0 3.929785 -4.098707 -1.207444
46 6 0 4.098550 -3.933201 1.226129
47 6 0 5.089140 -4.921661 1.197730
48 6 0 5.513095 -5.517063 0.007494
49 6 0 4.915173 -5.092302 -1.181307
50 6 0 3.671262 3.379911 2.575770
51 6 0 3.370906 3.674827 -2.553935
52 1 0 5.222780 5.547585 -2.120933
53 1 0 5.536751 5.238295 2.139982
54 6 0 6.612276 6.558590 0.003203
55 6 0 -3.370402 3.674471 -2.554651
56 6 0 -3.671556 3.380452 2.575055
57 1 0 -5.536952 5.238789 2.138656
58 6 0 -6.612150 6.558704 0.001494
59 1 0 -5.222337 5.547317 -2.122266
60 6 0 -3.370856 -3.674777 -2.554011
61 6 0 -3.671320 -3.379967 2.575690
62 1 0 -5.536827 -5.238319 2.139821
63 6 0 -6.612354  -6.558519 0.003002
64 1 0 -5.222787 -5.547502 -2.121095
65 6 0 3.370436 -3.674501 -2.554575
66 6 0 3.671577 -3.380426 2.575132
67 1 0 5.536983 -5.238755 2.138755
68 6 0 6.612177 -6.558705 0.001601
69 1 0 5.222367 -5.547345 -2.122162
70 6 0 2.679786 -4.294960 3.317501
71 6 0 8.015509 -5.945235 -0.153862
72 6 0 4.279317 -2.679996 -3.300303
73 6 0 2.679209 4.294226 3.318058
74 6 0 4.280046 2.680663 -3.299802
75 6 0 8.015612 5.945145 -0.152327
76 6 0 -4.279243 2.679934  -3.300385
77 6 0 -8.015520 5.945191 -0.153453
78 6 0 -2.679835 4.295038 3.317448
79 6 0 -4.279941 -2.680562 -3.299875
80 6 0 -8.015719 -5.944960 -0.151810
81 6 0 -2.679323 -4.294314 3.318011
82 1 0 3.226401 2.387752 2.458098
83 1 0 4.565169 3.248893 3.199461
84 1 0 2.377843 3.232704  -2.433805
85 1 0 3.240761 4.569753 -3.176312
86 1 0 6.438607 7.270375 -0.813911
87 1 0 6.574271 7.137517 0.934734
88 1 0 -3.240377 4.569271 -3.177233
89 1 0 -2.377259 3.232583 -2.434307
90 1 0 -4.565576 3.249339 3.198567
91 1 0 -3.226487 2.388360 2.457601
92 1 0 -6.573967 7.138120 0.932717
93 1 0 -6.438625 7.270059 -0.816023
94 1 0 -2.377781 -3.232689 -2.433850
95 1 0 -3.240724  -4.569690 -3.176410
96 1 0 -3.226425 -2.387820 2.458041
97 1 0 -4.565244  -3.248923 3.199354
98 1 0 -6.438988 -7.269990 -0.814448
99 1 0 -6.574056 -7.137814 0.934295
100 1 0 3.240390 -4.569303 -3.177150
101 1 0 2.377307 -3.232583 -2.434239
102 1 0 4.565594  -3.249382 3.198661
103 1 0 3.226576 -2.388305 2.457678
104 1 0 6.574227 -7.137871 0.932988
105 1 0 6.438448 -7.270280 -0.815682
106 1 0 2.425292 -3.873319 4.296768
107 1 0 1.751917 -4.414548 2.748578
108 1 0 3.106068 -5.292077 3.477978
109 1 0 8.786389 -6.724597 -0.154001
110 1 0 8.097037 -5.385535 -1.092442
111 1 0 8.233132 -5.251428 0.665992
112 1 0 4.398787 -1.752060 -2.731438
113 1 0 5.276875 -3.103633 -3.465016
114 1 0 3.853027 -2.426171 -4.277728
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Figure S11. 300 MHz *H NMR spectrum of 2,4,6-triethylbenzaldehyde in CDCl.
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Figure S13. 300 MHz *H NMR spectrum of porphyrin 1 in CDCls.
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Figure S14. 75 MHz *C NMR spectrum porphyrin 1 in CDCls.
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Figure S16. 300 MHz *H NMR spectrum of platinum porphyrin Pt-1 in CDCls.
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Figure S19. Emission spectra of perylene in toluene (Aexc = 410 nm). No excimer emission is
observed even at very high concentration (the attenuation of the 444 nm peak in the high
concentration spectrum is due to self-absorption)
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