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Efficient photochemical CO2 reduction using imidazolyl-porphyrinatozinc dimer
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In natural photosynthesis, the collected energy is transferred to the
chlorophyll dimer in the reaction center, the so-called “ special pair’ . On the other hand, zinc
porphyrins having an imidazolyl group at the meso-position form a slipped-cofacial dimer by
complementary coordination from the imidazolyl to the zinc ion of the porphyrin center. The dimeric
structure mimics the special pair in the photosynthetic systems. In this work, the special-pair
mimic porphyrin dimer has first utilized as the photosensitizer for the photocatalytic C02
reduction. The photocatalytic C02 reductions using the dimers having the Re complex(es) selectively
gave CO, whose reaction quantum yields are independent on light intensity and a high turnovernumber
reachin% >2800 after 18 h was observed under irradiation of relatively strong light, which is an
order of magnitude higher than the value (172 after 18 h) of the previous system (J. Am. Chem. Soc.
2020) .
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3. ReDRe O &V — b: (a) (i) trifluoroacetic acid/CHCI;, rt, 3.5 h, (i) Et;N, p-chloranil, rt,
overnight, 19%; (b) Zn(OAc): (8 equivalent (equiv)), CHCl3/CH30H, rt, overnight, 96%; (c) 5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-2,2'-bipyridine (5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
2,2"-bipyridine, 1.5 equiv), Pd(PPh3)s (0.2 equiv), CsCO;3 (2.9 equiv), toluene/DMF/water, 90 °C, 4 h,
89%; (d) Re(CO)sBr (0.97 equiv), toluene, 90 °C, 2 d, 72%.
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4. (_F) ReD’D &% /L — b (a) (i) mixing in pyridine at rt, (ii) evaporating the solvent in vacuo;
(b) Grubbs catalyst (0.5 equiv), CHCL, rt. () A ¥ B AKIGH% 7 v— K27 @ GPC-
HPLC F v — b (TSK gel G2500Hur + G2000Hgg, pyridine, 1.0 mL/min, 440 nm). sfR1% HEE
%49 7' v GPC-HPLC.
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6. (a) CO LR DFERFZE{L (560 nm Jihi#L). CO.-fafl DMA #&#Z (total 1.0 mL, 0.025 mM
ReD’. 0.1 M BIH). R0 (green). [PhOH] =0.1M (blue), DMA:TEOA = 5:1 v/v (red).
(b) CO A D#EIEZEAL (560 nm JihiEL). CO»-faF1 DMA-TEOA ¥&i% (5:1 v/v, total 1.0 mL,
0.1 M BIH). ReD’ (0.025 mM). ReD’Re (0.025 mM), ZnP-phen=Re (0.050 mM), D’ (0.025
mM) & facRe(bpy)(CO)sBr (Re: 0.025 mM) DiRA.
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