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Selective Synthesis of New Tricyclo[2.1.0.0>°|pentasilanes (Graduate School of Science,
Tohoku University) OTomoki Ishikawa, Shintaro Ishida, and Takeaki Iwamoto

Tricyclo[2.1.0.0%>%|pentasilane is one of the intriguing molecular silicon clusters featuring a
highly distorted silicon skeleton. The introduction of functional groups on the silicon
framework makes it a useful precursor to new saturated and unsaturated molecular silicon
clusters. Herein we report selective synthesis of new tricyclo[2.1.0.0>3]pentasilanes 3 and 5 via
functionalization of stable tetrasila-1,3-diene 1. The molecular structures, electronic properties,
and some reactivity of the new silicon clusters will be discussed.

Keywords : Silicon Chemistry; Tetrasila-1,3-diene; Silicon Cluster
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1) a) V. Ya. Lee, T. Yokoyama, K. Takanashi, A. Sekiguchi, Chem. Eur. J. 2009, 15, 8401. b) T. M.
Klapétke, S. K. Vasisht, P. Mayer, Eur. J. Inorg. Chem. 2010, 3256. c) Y. Heider, P. Willmes, V. Huch,
M. Zimmer, D. Scheschkewitz, J. Am. Chem. Soc. 2019, 141, 19498. d) J. Keuter, A. Hepp, C. G.
Daniliuc, M. Feldt, F. Lips, Angew. Chem. Int. Ed. 2021, 60, 21761.
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Synthesis of New Persila[n]staffanes (!Graduate School of Science, Tohoku University)
OYukihiro Morino,! Shintaro Ishida,! Takeaki Iwamoto!

Bicyclo[1.1.1]pentasilanes (BPS) are characteristic o-conjugation units and their oligomers
(persila[n]staffane) exhibit characteristic o conjugation due to the substantial interactions
between the BPS moieties.!:2 However, persila[n]staffanes with more than three BPS units (n
> 4) remain unknown due to their low solubility. Herein we synthesized new BPS units
substituted by longer alkyl chains to improve the solubility of the resulting persila[n]staffanes.
Using the new BPSs, we examined the synthesis of new persila[n]staffanes.

Keywords : Oligosilane, Oligomerization, Synthesis, Solubility
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1) Iwamoto, T.; Tsushima, D.; Kwon, E.; Ishida, S.; Isobe, H. Angew. Chem. Int. Ed. 2012, 51, 2340~
2344.2) Yokouchi, Y.; Iwamoto, T. Organometallics 2020, 39,3301-3305.
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Effects of the Number of Silicon Atoms on the Formation of Thin Films of
Permethyloligosilanes (Graduate School of Science and Technology, Gunma University) O
Masahiro Kogure, Tomohiro Tanaka, Soichiro Kyushin

We reported that permethyldecasilane and -hexadecasilane easily form monolayers and
bilayers. In this study, we attempted the formation of thin films using permethyloligosilanes
with four to eight silicon atoms. We found that the formation and behavior of these thin films
are different, depending on the number of silicon atoms. The calculations of the intermolecular
interaction energies of the oligosilanes show the reason for the difference in the behavior of the
thin films.

Keywords : Permethyloligosilane; Thin Film
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Comparing and Contrasting Alumanyl Complexes of
Early Transition Metals

(Graduate School of Engineering, Nagoya University) OPavel Zatsepin, Takumi Moriyama,
Chaoqi Chen, Satoshi Muratsugu, Mizuki Tada, Makoto Yamashita
Keywords: Aluminium, Alumanyl Ligand, Vanadium, Chromium, Metal-Metal Bonding

Alumanyl anions, Al-based X-type ligands bonding to the d-block elements, have become
associated with imparting unprecedented patterns of reactivity. For example, alumanyl complexes
of late transition metals (TMs) exhibit a nucleophilicity at the TM centre,! that is in contrast to the
usual electrophilicity of TMs in metal-ligand bonds. In our own recent work, it was demonstrated
that a vanadium alumanyl could participate in a dehydrogenative C—H alumanylation of ethylene
and 1-octene.” Furthermore, we disclosed a new route to TM alumanyls by a photolytic cleavage
of the Al-Al bond in a dialumane(4) and this reaction could be one of the elementary reactions in
the aforementioned catalytic alumanylation. Considering that this was a rare mode of reactivity in
an early, first-row TM species, we explored closely related species.

In this work, we present not only new findings regarding vanadocene-based alumanyl
complexes [Cp.VAI(NN)] (1) (NN = N,N’-(2,6-diisopropylphenyl)propylenediamide) and 1-
electron-reduced counterpart [Cp2VAI(NN)][K(crypt)] (2) (crypt = [2.2.2]cryptand) but also a new
chromium variant, [Cp>CrAl(NN)] (3). Despite only being distinguished by an electron and/or one
nuclear mass, each species yields remarkably different results when exposed to ethylene. A study
of the characteristics of these complexes, in an effort to unravel mystery of their markedly different
reactivity despite superficial structural similarity, will be discussed in this presentation.
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Refs: 1. a) Hicks, J.; Vasko, P.; Goicoechea, J. M.; Aldridge, S. Angew. Chem. Int. Ed. 2021, 60, 1702—1713.
b) Coles, M. P.; Evans, M. J. Chem. Commun. 2023, 59, 503-519.

2. Zatsepin, P.; Moriyama, T.; Chen, C.; Muratsugu, S.; Tada, M.; Yamashita, M. ChemRxiv, 2023, DOI:
10.26434/chemrxiv-2023-d1q75
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Properties and Reactivity of Nickel(l) Complex Bearing a

Phenalenyl-Based Tridentate Ligand

('Graduate School of Engineering, Osaka University. ’ICS-OTRI, Osaka University. Graduate
School of Science, Tokyo Metropolitan University) OHikaru Noguchi,' Takuya Kodama,'?
Soichi Kikkawa,? Seiji Yamazoe,® Mamoru Tobisu'~

Keywords: Phenalenyl; Nickel(I) Complex; Tridentate Ligand; Metalloradical; XAFS
Spectroscopy.

Nickel(I) complexes are known to be involved in a diverse area of chemistry such as catalytic
transformations and metalloenzymes.' Nickel(I) complexes that adopt T-shaped geometry have attracted
great attention because of their unique metalloradical reactivity originating from the unpaired electron
accommodated in their destabilized dy-.y: orbital.? However, discrete T-shaped nickel(I) complexes are
less explored due to their instability and paramagnetic feature. Therefore, developing a new ligand for
T-shaped nickel(I) complexes that improve their stability is an important subject in the field of
organometallic chemistry.

Previously, we reported on the synthesis of a new nickel(I) complex 1 bearing a PLY-based tridentate
ligand.? Herein we report on physical properties of 1 based on spectroscopy (ESR, XAFS, UV-vis) as

well as its metalloradical reactivity.
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(1) Aselected review on nickel(I) species, see: Lin, C.-Y.; Power, P. P. Chem. Soc. Rev. 2017, 46, 5347.

(2) A selected review on T-shaped metalloradicals, see: Ott, J. C.; Biirgy, D.; Guan, H.; Gade, L. H.
Acc. Chem. Res. 2022, 55, 857.

(3) Noguchi, H.; Kodama, T.; Tobisu, M. The 103rd CSJ Annual Meeting, K503-2vn-14 (2023).
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Synthesis, Properties and Reactivity of a Nickel(I) Complex Bearing a Phenalenyl-Based

Bidentate Ligand ('Graduate School of Engineering, Osaka University, *ICS-OTRI, Osaka
University, *Graduate School of Science, Tokyo Metropolitan University) O Taiki Arima,'
Takuya Kodama,!? Soichi Kikkawa,® Seiji Yamazoe,> Mamoru Tobisu!-

Nickel(I) complexes are widely involved as key species in chemical and biochemical
transformations.! However discrete Ni(I) complexes are less explored than Ni(0) and Ni(II)
complexes, because of their instabilities and paramagnetic nature. Therefore, developing new
ligands that can stabilize Ni(I) complexes represents an important subject in the field of
organometallic chemistry. Herein, we report on the synthesis, physical properties of a Ni(I)
complex bearing a bidentate ligand containing a phenalenyl scaffold,?3 based on spectroscopic
measurements such as XAFS and ESR as well as its reactivity studies. Furthermore, crystalline
Ni(I) complex 2 that is stabilized by a PMe; ligand is also presented.

Keywords : Phenalenyl; Nickel(I) Complex; n-Conjugated Compounds, XAFS Spectroscopy;
Metalloradicals
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1) C.-Y. Lin, P. P. Power, Chem. Soc. Rev. 2017, 46, 5347.
2) T. Kodama, N. Mukai, M. Tobisu, /norg. Chem. 2023, 62, 6554.
3) T.Kodama, K, Uchida, C. Nakasuji, R. Kishi, Y. Kitagawa, M. Tobisu, Inorg. Chem. 2023, 62, 7861.
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Synthesis and property of 3d metal complexes with a tripodal Schiff base ligand having a
cyclohexane core (!Graduate School of Environmental, Life, Natural Science and Technology,
Okayama Univ., *Graduate School of Natural Science and Technology, Okayama Univ.,
3Research Institute for Interdisciplinary Science, Okayama Univ., *Institute for Liberal Arts
and Science, Kanazawa Univ.) OMasaki Okawa', Kazuma Takahara?, Hiroshi Isobe®, Ryouji

Mitsuhashi* Takayoshi Suzuki?

The triangular prismatic complexes with a tripodal ligand, H;L®"™ were synthesized,
because the rigid cyclohexane back bone of the ligand would form an unusual coordination
geometry around the metal center. Referring from a previous research for the iron(Il)
complex, ! the nickel(II), cobalt(Il), zinc(Il), and manganese(Il) complexes were synthesized
and their structures and spectroscopic and magnetic properties were investigated. It was
revealed that the cobalt(Il) complex exhibited single molecule magnet behavior.

Keywords: Coordination structure, Transition metal
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[1] M. Seredyuk et al., Z. Anorg. Allg. Chem., 2011, 637, 965-976.
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Synthesis, Structure, and Optical Property of Tris(biphenyldiyl)metal Complexes (' Graduate
School of Engineering, The University of Tokyo) OMasaki Hara,' Yuko Hirooka, Takanori
Iwasaki,' Kyoko Nozaki'

Cyclometalated iridium(III) complexes have attracted attention as phosphorescent materials
that efficiently emit light from the excited triplet state associated with enhanced intersystem
crossing under the heavy atom effect of iridium.” While heteroatom- and carbene-coordinated
Ir complexes have been reported, we previously reported tris(biphenyldiyl)iridium(III)
complex (1r) and rhodium(Ill) complex (1grn) consisting solely of metal-carbon bonds
(Scheme 1A).? In this study, we further investigated the photophysical property of complex
1yr. In addition, we also synthesized a cobalt(IlI) analog of tris(biphenyldiyl)metal complexes
(Scheme 1B). The structures and photophysical properties of these group 9 complexes will be
presented. The complex 1i showed strong emission in a THF solution at 553 nm with a
quantum yield of 45%. The solvent and concentration dependence of the emission wavelength
was also observed.

Keywords : Cyclometalated Complex; Anionic Complex;, Metal-Carbon Bonds; Group 9
Elements; Phosphorescence
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Scheme 1. Synthesis of tris(biphenyldiyl)metal complexes

1) J. Deaton, F. Castellano in Iridium(I1l) in Optoelectronic and Photonics Applications (Ed.: E. Zysman-
Colman), John Wiley & Sons Ltd., West Sussex, 2017, pp. 1-69.
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Synthesis and properties of a novel n-acceptor NHC and its transition metal complexes with
strong electron-withdrawing N-substituents ('Department of Chemistry, Graduate School of
Science, Osaka Metropolitan University, *Department of Chemistry, Graduate School of
Science, Osaka Prefecture University) O Yuuka Aramaki,' Hotaka Furukubo,? Kenichi
Michigami,'* Mitsuhiro Ueda,'* Masato Ohashi'~

N-heterocyclic carbene (NHC) is a privileged strong c-donor ancillary ligands that has
largely contributed to the evolution of homogenous catalysis. On the other hand, the m-
accepting ability of NHC has recently garnered significant attention due to its beneficial effects
to the electronic character, stability, and reactivity of the supporting metal center. In this study,
we focused on the NHC bearing 2,6-bis(trifluoromethyl)-4-pyridyl (BFPy) group, a strong
electron-withdrawing group with the largest Taft's 6* value, on nitrogen atoms.! Our attempts
for the synthesis of NHC 1 provided its dimer 2, whose structure was confirmed by an X-ray
diffraction analysis. The thermal cleavage of the central C=C bond in the presence of Rh and
Cu salts afforded the corresponding transition-metal NHC complexes. The experimental and
theoretical property analysis of these complexes revealed the weak 5-donating and strong n-
accepting characters of NHC 1. The (1)CuCl complex thereby performed higher catalytic
activity toward aziridination of aliphatic alkene compared to (IPr)CuCl.

Keywords : N-heterocyclic carbene, m-accepting ability, ligand, rhodium, copper
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SCHREEZ LA 4 TRRZBRTNHC 1 OAREZRAIZE Z A, ZO 8K 2 MUY
RRELN, FOMEZ BfES X ST ic i@%?LLJWDiKHCM)
EEDAEREMOTET, 2 ZMEAT 5 L IRFE—IkFE_EH/BEAVHAEL, 1 &3k
BN 1 & T 2 &R AT 5 2 7, 15 %Mfcéﬂ%{dx@aasﬁﬁﬁiootvﬁa BRI 2
NHC 1 2355\ o 5 &R @ ML RO Z LB 6 e ol S HIT,
(1)CuCl $5RIZAPr)CuCl & L, RRIGHET Vi v DT 2 U ¥ AT @ VOB % o

L7,
BFPy (M = Rh, Cu)
BFPy BFPy BFPy transition metal salts ?FPY
NH; 4 steps N @ > NV/MXn
" Br \ ' @- Thermal C=C Cleavage @N
NH, BFPy BFPy \BFPy
(BFPy- Br)
IR Absorption
not obtamed 91 % NBO Analysis

Catalysis

1) Korenaga,T.; Ko, A.; Uotani, K.; Tanaka, Y.; Sakai, T. Angew. Chem. Int. Ed. 2011, 50, 10703.
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Synthesis of Heterodinuclear Complexes with Tetrapyrazolylethene as a Bridging Ligand
(‘Faculty of Engineering, The University of Tokyo , *Graduate School of Engineering, The
Univergity of Tokyo) OMorinori Kawamata,' Yuta Takemasa,” Takanori Iwasaki,” Kyoko
Nozaki

The catalyst design in which a photocatalyst and a transition metal catalyst are linked by a
bridging ligand has enabled efficient electron transfer between the linked metal centers,
improving the efficiency of photoreactions.” However, further improvement is required to
expand the substrate scope. In this study, a dinuclear complex bridging a light-harvesting
ruthenium complex and a palladium complex was synthesized by a newly synthesized
tetrapyrazolylethene. Also, photo-induced reactions catalyzed by the complex were explored.

The bridging ligand, tetrapyrazolylethene was synthesized by substitution reaction of
hexachloroethane with pyrazoles, and it was reacted with Ru(bpy)»Cl: to obtain Ru complex 1.
Dinuclear complex 2 was synthesized by treating Ru complex 1 with PA(CH3CN),Cl,. The
quenching of photoluminescence of the dinuclear complex 2 suggested intramolecular electron
transfer from Ru to Pd. Photo-induced reactions catalyzed by this dinuclear complex 2 were
investigated.

Keywords : Photocatalyst, Heterodinuclear complex, Pyrazole

Sefbit & R 4 il A 48 ﬁmu% & o CHE U7 AR EHE, EEE S iR
DDA 2B BENZ FTREIC L, KIS ORLGEEZ LB L TWD Y, —F, &
BRI DYLEKIC ié%ﬁé%ﬁ@&ﬁﬂ*b%hé AHFFE T, Fizlz ARk L
2l Nl =i Dl == g HEHEEME L T = 0 AEEIR & X T U0 MEEIR 2 E
Lt:ﬁ#%%Aﬁbtoit\:#%¢®%ﬁ&bt% LSO % A L7z,

BB CHDHT F I TV NN T AT AT /o 2 AT A E T Y
— VOBEHSSIZ LY AR L, Z31E Ru(bpy)hCLIZ/EA &#5 Z & TRuslk 1 24
A% U7-, Ru A 1 & PA(CH:CN),ClL, & DGIZ LY Ru & Pd D KESEIK 2 2457-,
TREBEIRICB T B RIEDOMIEN SN TO Rud b Pd ~DEBEABEHDRIE ST,
T, TOTRESER 2 AL U7 AR OE 2R LT,

2+
= (PFe)2 (PFer)z

Ty (} m (} m

N-N  N-N Ru(bpy)sClp2H,0 Pd(CH3CN),Cly N ‘ NN

— —_— > Ru — Pd
N’_N N\,\\‘ Me(?e}-fill‘iz(gzﬂz CH,Cly, 1t, 3 h _ N/‘ N‘ ™ ,;‘ N
g |
Q v then KPFg U K) X ‘ Ns K) v
=

2

Scheme 1. Complexation of tetrapyrazolylethene ligand with Ru and Pd.
1) Li, M.; Chia, X. L.; Zhu, Y. Chem. Commun., 2022, 58, 4719.
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Reactivity of Various Group 11 Metal Complexes Having a Bis(pinacolatoboryl)methyl Group
toward Electrophiles (!Graduate School of Engineering Science, Osaka University, *Graduate
School of Pharmaceutical Sciences, Osaka University) OMATSUZAKI Kouma', MASHIMA
Kazushi?, KUSAMOTO Tetsuro', TSURUGI Hayato'

Bis(pinacolatoboryl)methyl anions have attracted interest for their application to organic
synthesis, in which the bis(pinacolatoboryl)methyl anions are utilized for boron-Wittig
reactions of carbonyl compounds and metal-catalyzed diborylmethylation reactions of ally
carbonates.!”? We herein report on synthesis and reactivity of C-bonded
bis(pinacolatoboryl)methyl complexes of group 11 metals. Treatment of AuCI(IMes) with
[bis(pinacolatoboryl)methyl]lithium afforded [Au(IMes){CH(Bpin).Li}](u-Cl), (1), and
further addition of fluoride induced elimination of Li* to give Au(IMes){CH(Bpin).} (2). X-
ray diffraction study and NBO analysis revealed that the configuration of the carbanion bound
to the gold(I) center was different by changing the supporting ligand and the presence/absence
of Li*. Furthermore, the Li*-incorporated gold(I) complex 1 showed higher reactivity toward
protonation by terminal alkynes than the Li*-free organogold(I) species 2.

Keywords: alkyl complex; anionic complex; bis(pinacolatoboryl)methyl anion;, NBO analysis;
electrophilicity

ZoDEFaT MRUNLVENRINVERT =4 AET 82 (B2 hARUL) A
FNT =FNE, INVR=ACEMEDRETFA & DRI L DA VT 4 AERIERR,
TODORUHREBRILE AT DT XA E L THT AR U R LA O AT
LINVTWAAERRKICKITHD V2, Al BX (BEF2F7 MARUL) AFALYFULE
1 D 11 REBHEACMDORIGICE V. VR T =4 I 11 IREBDSHELEA Lz
A (B 3T hARU V) AFAEER 1 BNAERKRL, SHICT7 vRT=F ORI U
FOLITAUDNREE LT 2 DMEOND I LR RH LT, £7-. B a T ML OERSE
JRFRY F 7 AIZF L— ML LT8R 1 OB, K7 A3 12k b7 e ALz ES
W2 TER (B )3T hRU L) AX U E 52252 3o Tz, NBO iz L 0
SN T2 VR T =4 U HILOEIRREDELIZ O T HREET D,

B Hoo ; R—=—H
| H ' (5 equiv.)
IMes—Au—C. | | 1or2 ——— > CHy(Bpin),
\B/ ',/B/O "BuyNF IMes—Au—C. E 1h,rt
&6 (')J THF, 1 h, 1t & B9, | - [AUT="R
N — "By NCI &6 (')\) R (calc. pKa) | conv.of1  conv. of 2
Ccl I - LiF ' o)
L W J, ; i, (15.3) 88% n.d.
1 2 ' EtO ff\

(1) Nallagonda, R.; Padala, K.; Masarwa, A. Org. Biomol. Chem. 2018, 16, 1050. (2) Lee, Y.; Park,
J.; Cho, S. H. Angew. Chem., Int. Ed. 2018, 57, 12930.
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Degradation and isomerization reactions of cyclometalated iridium(Ill) complexes
promoted by zinc(Il) ion (* Faculty of Pharmaceutical Science, Tokyo University of
Science, *> Graduate School of Science, Nagoya University, 3 Interdisciplinary
Graduate School of Medicine and Engineering, University of Yamanashi, * Research
Institute for Science and Technology, * Tokyo University of Science) o Toshifumi Tojo,"
Surajit Haldar,' Koki Nakamura,' Yasuyuki Yamada,”> Hajime Sato,® Shin Aoki'*

Cyclometalated iridium(III) (Ir(IlT)) complexes possess excellent photophysical
properties including large Stokes shift, high emission quantum yields, and
microsecond-order emission lifetimes, and have been applied to bioimaging probes,
photocatalysts and anticancer agents. Previously, we reported on the decomposition
reactions of Ir(Il) complexes promoted by zinc(Il) ions to give the corresponding p-
complexes.! During the mechanistic studies of these reactions, we have discovered the
isomerization reactions of Ir(Ill) complexes from the facial isomers to the meridional
isomers and from the meridional isomers to the facial isomers by zinc(Il) ions. In this
presentation, these results with mechanistic studies will be reported.

Keywords : Ir(Ill) complexes; Zn(Il) ion; isomerization; computational science

T ruaAZ L —MAY DT A (Ir(D)EERIT, RERAN—=7T TR @OFL
BEFNEBIOYA7efp A —F — DI F MR E BN ML/ T 57290,
INAFA A= T T a—7  HEEB IO BB IS WS, Fix
VELLRT Ir(LDSE A S ARSI oh CHEN (D) A A (Zn(ID)Z L > THEL . 6 d 5
Wik RE 52 52 LA HE LT D, AWFSE T, Zn(ID)A A N2 8D Ir(ID)EER D facial
R~5 meridional 1K, 33X meridional > facial {E~DFEMEAVRSE FLHL
7oo AHRTIE, INHDOFERICOWTIETHTETHD,

1) (a) Yuichi Tamura, et al. Inorg. Chem. 2017, 56, 812-833. (b) Yuichi Tamura, et al.
Inorg. Chem. 2018, 57, 4571-4589. (c¢) Shin Aoki, et al. Top. Curr. Chem. 2022,
380, 36 (43 pages). (d) Shin Aoki, et al. J. Synth. Org. Chem. Jpn. 2021, 79, 1113-
1124.
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