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Synthesis and Characterization of Two-Dimensional Lead(I) Coordination Polymers
Containing Sulfur and lodine Coordination Atoms ('School of Science, Kwansei Gakuin
University, >’Graduate School of Engineering, Osaka University, *Institute for Protein Research,
Osaka University) Miyu Nishioka!, Ryohei Akiyoshi', Miyu Inoue!, Akinori Saeki?, Takanori
Nakane?, Akihiro Kawamoto®, Genji Kurisu?, Daisuke Tanaka'

Recently, coordination polymers containing sulfur coordination atoms have attracted
significant attention owing to their unique semiconductive property such as narrow band gap
and high charge mobility. In our prior study, we demonstrated that a two-dimensional lead—
thiolate coordination polymer of type [Pb(4-SPhOMe).], exhibits excellent semiconductive
property. In the present study, we synthesized novel lead coordination polymers composed of
both sulfur and iodine coordination atoms using 4-iodobenzenethiol and methylammonium
iodide, and investigated the impact of the coordination atoms on the optoelectronic properties.
Keywords : Coordination Polymer; Lead; lodine; Semiconductive Property
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1) Y. Kamakura, D. Tanaka, Chem. Lett., 2021, 50, 523.
2) R. Akiyoshi, A. Saeki, K. Ogasawara, D. Tanaka, J. Mater. Chem. C, 2024, 12, 1958.
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Development of a Highly Bulky Rind Group Toward the Synthesis of Tetranones (Department
of Applied Chemistry, Faculty of Science and Engineering, Kindai University) OMizuki Imai,
Yuto Ueno, Kei Ota, Tsukasa Matsuo

We are studying the chemistry of unsaturated compounds of main group elements
bearing the fused-ring bulky Rind groups (Rind = 1,1,3,3,5,5,7,7-octa-R-substituted s-
hydrindacen-4-yl). Previously, we reported the first isolation of a monomeric
germanone, (Eind)>Ge=0. Computational studies and chemical reactions suggest that
the Ge=0O double bond is highly polarized with a contribution of a charge-separated
form, germylene oxide, (Eind)Ge™—O". Here we report the design and synthesis of a
new highly bulky Rind group (M*(‘Bu)Hind group) for the synthesis and isolation of
monomeric tetranones, (M’(‘Bu)Hind);E=0O (E = Si, Ge, Sn, or Pb). The molecular
structure of M’(‘Bu)Hind—Br has been confirmed by X-ray crystallography.

Keywords: Fused Ring Steric Protecting Groups, Tetranones; Tetrylenes; Multiply Bonded
Species, Heavier Group 14 Elements
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1) L. Li, T. Fukawa, T. Matsuo, D. Hashizume, H. Fueno, K. Tanaka, K. Tamao, Nat. Chem.,
2012, 4, 361.
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Synthesis of a novel metal-organic framework with Pb-O rods (‘Faculty of Science, Tokyo
University of Science) OXKeisuke Ishikawa,' Kazuya Otsubo'

Metal-organic frameworks (MOFs) have networked structure composed of metal ions with
organic ligands. In this study, we have succeeded in synthesizing a new MOF, Pb(DHBQ)"
DMF - H>0 based on Pb(Il) and 2,5-dihydroxy-1,4-benzoquinone (H,DHBQ). Figure 1 shows
the X-ray crystal structure at 90 K. DHBQ coordinates to Pb(Il) to form infinite Pb—O rods
along the b axis. Details are presented.

Keywords : Metal-Organic Frameworks, Crystal Structure, Lead, Metal-oxo rods
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1) Rosi, N. L., Kim, J., Eddaoudi, M., Chen, B., O'Keeffe, M., Yaghi, O. M. J. Am. Chem. Soc. 127,
1504-1518 (2005).
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Synthesis, Structure, and Reactivity of an NHC-Stabilized 1-Stannavinylidene (College of
Science, Rikkyo University) OTeppei Asakawa, Koh Sugamata, Mao Minoura

N-heterocyclic carbenes (NHCs)-stabilized vinylidene analogues containing heavier group
14 elements (>*M=M":M, M’ = Group 14 Elements) have attracted much attention due to their
unique structures and properties. Although various NHC-stabilized vinylidene heavier
analogues have been reported, studies on molecules featuring double bonds between carbon
and heavier elements remain scarce. In this presentation, the reaction of a four-membered 1,3-
bis(stannylene) with an NHC to yield the corresponding NHC-stabilized 1-stannavinylidene
will be discussed, along with the detailed structure and reactivity of the resulting compound.
Keywords : Vinylidene, Silyl substituent; Tin; X-ray structural analysis
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1)J. Li, X-. F. Wang, C. Hu, L. L. Liu, J. Am. Chem. Soc. 2024, 146, 14341.
2) K. Sugamata, T. Asakawa, M. Minoura, Chem. Sci. 2024, 15, 7072.
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Synthesis and Structural Transformation Behavior of Coordination Polymers with Lead(ll)-
Sulfur and Evaluation of their Photocatalytic Properties(School of Science, Kwansei Gakuin
University !, Graduate School of Engineering, Osaka University ?, Institute for Protein
Research 3, Osaka University) OAnri Yoneda ', Saori Ogura *, Nanami Takahashi !, Ryo
Hamano *, Ryohei Akiyoshi !, Akinori Saeki 2, Takanori Nakane®, Akihiro Kawamoto *, Genji
Kurisu 3, Daisuke Tanaka *

Coordination polymers (CPs) are crystalline materials composed of infinite bridges between
metal ions and organic ligands. In particular, coordination polymers with sulfur as a
coordination element (S-CPs) have attracted much attention because they exhibit distinctive
electronic properties. In this study, we synthesized coordination polymers, KGF-11, composed
of 4,4’-thiobisbenzenethiol, Pb(Il) and hexylamine, and characterized their crystal structures
and semiconductive properties. Furthermore, different crystal phase (KGF-11°) are obtained
by the removal of hexylamine, and characterized their crystal structures, semiconductive nature,
and photocatalytic properties. Micro electron diffraction measurement revealed that infinite
PbS chains are formed in KGF-11°.

Keywords - Coordination Polymer, Lead, Semicoductive Property, Catalytic Property, amine
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1) Y. Kamakura, D.Tanaka, Chem. Lett., 2021, 50, 523.
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C-C Bond Formation in the Reactions of a Stannacyclopentadienydene with Isocyanides
(‘Department of Chemistry, Graduate School of Science and Engineering, Saitama
University) OKazuki Wada,' Shunsuke Kudo,' Shunsuke Furukawa,' Masaichi Saito'

C—C bond formation is one of the important topics in organic synthesis. The involvement of
reactive transition-metal complexes is crucial in some of such organic reactions, and therefore
to develop new reactions using main group reactive species is of current importance in terms
of saving resources. We have previously demonstrated the reaction of
stannacyclopentadienylidene 1 with carbon monoxide to afford cyclopentadienone 2. This
reaction is worthy of attention in terms of a double C—C bond formation reaction without
transition metal catalysts. We now demonstrate the reactions of stannacyclopentadienydene 1
with isocyanides, isoelectronic to carbon monoxide, to provide imines 3 through a similar
double C—C bond formation reaction.

Keywords : C—C bond formation reactions; stannacyclopentadienydene,; carbon monoxide;
isocyanide; tin
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Scheme 1. Reaction of stannacyclopentadienydene 1 with carbon monoxide and an

isocyanide.
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1) Kudo, S.; Furukawa, S.; Saito, M. The 102nd CSJ annual meeting, 2022.
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Synthesis of a layered type Bi coordination polymer based on the lone pair—r interaction
(‘Faculty of Science, Tokyo University of Science) OHaruto Yamaoka,' Kazuya Otsubo'

Lone pair—r interaction is the intermolecular interaction between a lone pair of oxygen,
nitrogen, and halogen atoms and an w-electron cloud of aromatic ring of a ligand.

This time, we successfully synthesized a novel layered type bismuth (III) coordination
polymer Bi(PCA)(H>O) (1) by the reaction of Bi(NO3)3*5H»0 and H3PCA (protocatechuic acid:
C7Hg04). The central BirOyo cores are linked by PCA*" to form the 2D layer structure. Each
layers is connected in an interdigitated manner by the 6s® lone pair—r interaction and m—m
interaction among to the BixOjp cores and the PCA ligands as show in Fig 1. Details are
presented.

Keywords : Bismuth, Coordination Polymer; Crystal Structure; Electron State; Lone Pair
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(1) Mooibroek, T. J., Gamez, P., Reedijk, J. Cryst. Eng. Comm. 10, 1501-1515 (2008).
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Synthesis and Characterization of Lead(ll) Coordination Polymer Composed of Sulfur-
Containing Ligands and Their Structural Transformation (School of Science, Kwansei Gakuin
University, *Granduate School of Engineering, Osaka University) OHinata Kono!, Ryohei
Akiyoshit, Akinori Saeki?, Daisuke Tanaka!

Coordination polymers (CPs) are crystalline materials formed by the infinite linkage of metal
ions and organic ligands. Sulfur-based CPs (S-CPs) have attracted attention due to their narrow
band gaps and high carrier transport properties. Among them, [Pb(tadt)], (KGF-9), which is
composed of Pb(Il) and 1,3,4-thiadiazole-2,5-dithiol (Hztadt), has been reported as a CO; reduction
photocatalyst with over 99% selectivity for formic acid. In this study, the similar ligand 2-amino-
S5-mercapto-1,3,4-thiadiazole (Hamt) was used as a ligand to synthesize novel S-CPs,
[Pb(amt)(CH3COO)], and [Pb(amt),],. These compounds exhibit one-dimensional structures
and undergo mutual structural transformations depending on the solvent environment.

Keywords: Coordination Polymer; Lead(ll); Structural Transformation
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Figure 1. (a) [Pb(amt)(CH3COO)], D HifffitEiE (b) [Pb(amt),], D HLAS L%

1) D. Tanaka, K. Maeda et al., ACS Catal. 2022, 12, 10172-10178.
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