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Since metal clusters are the key building blocks of MOFs, elucidating the
photocatalytic properties of metal clusters and developing new molecular transformation reactions
are crucial research targets to demonstrate the potential of MOFs as photocatalysts. We focused on
cerium and iron clusters surrounded by carboxylate ligands and explored their reactivity towards
formation of carboxyl radicals as well as decarboxylative functionalization reactions via
photo-reduction under blue LED light irradiation. We achieved formation of carbon-carbon and
heteroelement bonds via reactions with oxygen molecules, azo compounds, and electron-deficient
alkenes. Notably, we discovered that carboxylic acids with easily oxidizable functional groups are
also applicable for the iron cluster catalysts.
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4Full conversion corresponds to the transformation for two of twelve carboxylate ligands.
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Table 1. Decarboxylative hydrazination
Ce(0Bu)4 (1 mol%)
Zr(O'Bu)4 (5 mol%) H
3 OH Ne _oc __Metal salt 2 moi%) N SBoc
Fm T BN PhCI, rt., 18 h F Boo
(1.5 equiv.) blue LED, under Ar
-Co,
entry metal salt yield [%]° entry metal salt yield [%]°

(Tab|e 1) 1 (OAC)32H,0 93 7 (OAC)22H,0 40

2 (OAC)24H,0 78 8 (acac); 87

3 (OAC), 72 9 CO3 5

4 (OAC)2'4H,0 70 10 F 21

6 5 (OAC)24H,0 52 1 none 45
6 (OAC)2-H,0 76 120 none nd.c

(41 2 Determined by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard.
4 b without Zr(O'Bu),. ¢ Not detected.
3
[5]

Fe(OAC)2(OH)



Table 2. Decarboxylative Alkylation
(Tab|e 2) Fe(OAC),(OH) (2 mol%)

R on CN L1 (2 mol%) R' CN
Ao+ Ao A
) i MeCN, .t R N

427 nm LED, under Ar Ph

(1.5 equiv.) -Co, isolated yield (time)
CN CN
HO
3 R= 3-OH,95%° (24h)  R=OMe, 92% (24h) R = Cl, 96% (48 h)

R= 2-OH, 37% (24 h) R=Me, 80% (48h)  R= Br, 94% (48 h)
R = F, 85% (48 h) R = NO,, 64% (72 h)

CN Ph Ph
CN CN
(L) ESI-MS % S W

[FESO(OCOR)G(L)n]+ (n =1 2) 96% (48 h) 62% (72 h) 14% (72 h)

L Ph Ph Ph
3 R/N\)\(CN O/WCN QE/\/\(CN
N Ho HN. ON HN- HNy, CN

R = Boc, 30% (72 h)

R = Bz, 50% (72 h) 94% (72 h) 31% (72 h)
from L-Glycine from L-Tyrosine from L-Tryptophan
MOF 1 NG
MeO CN
3 Ph o N Ph
Mes cN { ™ b
' PR N
HN, CN N o)\©\
Bn
55% (72 h) 91% (48 h) Cl
from L-Methioni from 83% (48 h)

from Indometacin
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