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Visible light-induced CO-release from manganese carbonyl
complexes based on Schiff base ligand
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Abstract: Three manganese carbonyl complexes [Mn(CO),(py(CH=N)ph - X)Br], where X=Cl (1), Br (2), I (3),
containing Schiff base ligands were synthesized by a one-step method using manganese pentacarbonyl bromide, 2-
pyridine formaldehyde, and halogenated aniline. They were characterized by NMR, X-ray single crystal diffraction,
IR spectrum, UV-Vis spectrum, and fluorescence spectrum. These complexes were stable under non-illumination,
but they could decompose to release CO under visible light (LED blue, green, and red light), which can be used as
photo-induced carbon monoxide release molecules (photoCORMs). The CO release rate could be conveniently con-
trolled by selecting different lights. It has been shown that blue light was the most effective light source to promote
the decomposition of these complexes to release CO. The differences in the electronic effects of the halogenated
ligands in these complexes also contribute to the differences in their reaction rates. In addition, the kinetic analysis
of CO release shows that the process conforms to the first-order kinetic model. The carbon monoxide release of com-
plex 3 was also studied by standard myoglobin assay, showing that deoxymyoglobin was able to capture the released
CO. Although the cytotoxicity of these complexes itself reached the micromolar level, the cell compatibility under
light was significantly improved, rising to nearly 100 micromolar levels. These complexes had fluorescent proper-
ties, emitting a certain intensity of fluorescence in a range of 500-700 nm at the excitation wavelength of 450 nm,

which can be used as fluorescent markers to monitor the distribution of release agents and CO release in cells or

organisms. CCDC: 2216419, 1; 2216420, 2.
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Table 1 Kinetic data of decomposing of complexes 1-3 in DMSO under different light sources

Blue light Green light Red light
Complex
k / min™! ty, / min k/ min™! ty, / min k / min™! t,, / min
1 7.2x107! 1.0 7.9x1072 8.7 4.7x1073 147.4
2 2.9%x107! 2.0 6.8x1072 10.2 4.5x1073 154.0
3 2.0x107! 35 3.7x1072 19.0 2.5x1073 277.2
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Fig.6  Variation of absorbance of deoxymyoglobin solution with time after adding complex 3 under different LED light irradiations
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Fig.7 Plots of concentration of carboxy myoglobin (MbCO) with time in reduced myoglobin solution of complex 3 (20 pwmol - L")
under blue light (a) and green (b) light irradiation
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Table 2 Cytotoxicity of complexes 1-3 in the absence

and presence of LED blue light

1Csy / (pmol - L)

Complex
Dark Blue light

1 2.49 74

2 2.45 74

3 2.35 73

G EA DG (L4 RS B BC R AE G IR R 5 4 ) i i 5
PLKCECAR BB 1 03 i), 23k 7 W) AL 45 CO 2 75 X e
AU B PR AT 1 — 20 (AR A T i — Do
2.6 BEWI1-3895EsE

VR ELAT ¥ ARG R IV F A1 (L photoCORMs , g
i R 2 E RS AGE R T AR AN P LA KA ik
AT IR A B . I, TRATTFSE T X 2L fie
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& 8 MHCA Y 1~3 76 DMSO A T DG & SIS
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FEl A R R S ot R R R S K 4 4E 515 nm.,
BORH TRA Y 1-3 452501, R BULE A AR
KT R AR AR b 3R A 25 o H A
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Fig.8 Luminescence emission spectra of complexes 1-3

in DMSO at room temperature
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Supporting information is available at http://www.wjhxxb.cn
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