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This study focuses on the design and synthesis of novel macrocyclic molecules with quinoline
units. Porphyrin is an important type of macrocycles consisting of four pyrrole units that can be
used as a tetradentate nitrogen ligand to form various metal complexes. Porphyrin derivatives are
involved in several important processes in living organisms, including photosynthesis with
chlorophyll and oxygen transport with hemoglobin. As non-planar warped-porphyrins which show
structural characteristics of porphyrins such as rigid ring structure and four inward sp2 nitrogens,
we developed a quinoline oligomer TEtraQuinoline (TEQ) in 2023.

Based on our previous work, we developed dehydrogenation of benzylic amines with
TEtraQuinoline (TEQ)/FeCl2 complex and peroxides. A series of primary and secondary amine
substrates are compatible to give the products in moderate to good yields, with a turnover number
up to 2250. Chemoselective deprotection of the N-Bn group over the N-Cbz group was realised,
highlighting the practicality of this methodology as a deprotection protocol complementary to
reductive conditions promoted by Pd catalysis.

In addition, we designed a new tetradentate nitrogen ligand In2Q2, consisting of two indole (In)
and two quinoline (Q) units, with a C2-symmetric saddle-shape structure. As a dianionic type
ligand, it can coordinate with Zn2+ to form a neutral Zn complex. In2Q2 showed fluorescence in
both solution phase and solid state with emission maxima ranging from 456-527 nm depending on
different substituents.
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This study focuses on the design and synthesis of novel macrocyclic molecules with quinoline units. Porphyrin
is an important type of macrocycles consisting of four pyrrole units that can be used as a tetradentate nitrogen
ligand to form various metal complexes. Porphyrin derivatives are involved in several important processes in
living organisms, including photosynthesis with chlorophyll and oxygen transport with hemoglobin. As non-
planar warped-porphyrins which show structural characteristics of porphyrins such as rigid ring structure and
four inward sp2 nitrogens, we developed a quinoline oligomer TEtraQuinoline (TEQ) in 2023.

Based on our previous work, we developed dehydrogenation of benzylic amines with TEtraQuinoline
(TEQ)/FeCl2 complex and peroxides. A series of primary and secondary amine substrates are compatible to
give the products in moderate to good yields, with a turnover number up to 2250. Chemoselective
deprotection of the N-Bn group over the N-Cbz group was realised, highlighting the practicality of this
methodology as a deprotection protocol complementary to reductive conditions promoted by Pd catalysis.

In addition, we designed a new tetradentate nitrogen ligand In2Q2, consisting of two indole (In) and two
quinoline (Q) units, with a C2-symmetric saddle-shape structure. As a dianionic type ligand, it can coordinate
with Zn2+ to form a neutral Zn complex. In2Q2 showed fluorescence in both solution phase and solid state
with emission maxima ranging from 456-527 nm depending on different substituents.
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