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Synthesis and Reactions of Low-valent Fe and Co Amides Semi-Stabilized by Aromatic Rings
(Osaka Univ.) OKazuma Tanaka, Shinnosuke Otsuka, Tsubasa Hatanaka, Yasuhiro Funahashi

To achieve challenging small molecule activation, we are studying low-valent first-row transition
metal complexes with highly electron-donating ligands. In this study, we performed synthesis and
reactions of Fe(I) and Co(I) amide complexes having aromatic rings as auxiliary coordination
sites. Fe(Il) and Co(Il) precursors 1-4 were prepared with HL™ or HLM* and subsequent
reduction yielded the desired Fe(I) and Co(I) amide complexes 1’—4’. As expected, the complexes
1’4’ exhibited high reactivity toward organic substrates. For example, reaction of the LM=Co!
complex 4” with an enyne resulted in oxidative cyclization of the enyne, forming a cobalacycle
complex. Furthermore, these low-valent complexes were found to mediate catalytic
hydrogenation and isomerization of olefins.

Keywords : Coordinatively Unsaturated;, Amide Complexes; Aromatic Rings;, Low-valent
Complexes; Reduction
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Figure 1. LM $5(A(/5) 35 L O MM $85(K(4) (M = Fe, Co)
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Synthesis and Catalysis of a Linear Trinuclear Iron Complex Supported by Bis(amido)—1,8-

Naphthyridine Ligands (Graduate School of Science, Tohoku University) O Yuzuki Seki,
Takashi Komuro, Hisako Hashimoto

The development of highly active catalysts based on earth-abundant iron is an urgent issue
for realizing a sustainable society. In this study, we aimed to develop a multinuclear iron
catalyst, which is expected to facilitate activation of substrates via metal-metal cooperation.

The reaction of 2,7-bis(butylamino)-1,8-naphthyridine with Fe,Mess (Mes = 2,4,6-
trimethylphenyl) afforded paramagnetic complex 1 in 67% isolated yield. Single-crystal X-ray
diffraction analysis revealed that 1 has a linear triiron core supported by three bis(amido)—
naphthyridine ligands. Magnetic susceptibility of 1 was determined by the Evans method,
which indicated that 1 has S = 2 spin state in solution at room temperature. Complex 1 catalyzed
double hydroboration of arylnitriles at room temperature efficiently.

Keywords : Multinuclear Complex; Iron; Nitrogen-Based Multidentate Ligand; Catalyst;
Hydroboration
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1) (a) I. Bauer, H.-J. Knolker, Chem. Rev. 2015, 115, 3170. (b) D. Wei, C. Darcel, Chem. Rev. 2019, 119,
2550. 2) J. Taubitz, U. Liining, Eur. J. Org. Chem. 2008, 5922.
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Construction of Iron—Sulfur Clusters Bearing Hydrogen Bonds in the Cavity of a Cage-Type
Ligand (Osaka Univ.) OKoki Nagamatsu, Tsubasa Hatanaka, Yasuhiro Funahashi

In order to construct iron-sulfur clusters with unique frameworks, we employed a cage-type
ligand containing three bis(imino)pyrrole moieties. A [2Fe-2S] cluster was synthesized by
reaction of the cage-type ligand with Fe{N(SiMes),}», 4-BuCsHsSH, and Ss, followed by
addition of H>O. The [2Fe-2S] cluster was found to feature a hydrogen bond between the
bridging sulfide and the pyrrole moiety. Furthermore, the hydrogen bond distance was shown
to vary depending on the charge and the oxidation state of the cluster.

Keywords : Model Complexes, Iron—Sulfur Clusters, Cage-Type Ligands, Hydrogen Bonds;
Redox Behavior
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Synthesis and Properties of Magnetic lonic Liquids Using Iron Salts (Faculty of Education,
Kagawa University) Marina Kawata, Yumiko Takagi

When an equimolar amount of crystals of 1-butyl-3-methylimidazolium chloride and crystals
of iron(IIl) chloride hexahydrate were mixed, an endothermic solid-state reaction occurred ,
and a dark brown liquid of tetrakis(chloro)iron(Ill)-1-butyl-3-methylimidazolium was formed
in the lower layer, while water formed the main layer in the upper layer. However, when the
mixing ratio was changed, it was confirmed that there were cases where the layers of magnetic
ionic liquid and the layers of water did not separate, and cases where layers with weak
magnetism were formed.

Keywords : lonic Liquids, Teaching Materials, lonic Liquid Gel
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1) Review. C. Biao, L. Quan, Z. Baozhong, Progress in Chemistry, 2012, 24, 225-234.

2) J. Wang, H. Yao, Y. Nie, L. Bai, X. Zhang, J. Li, Ind. Eng. Chem. Res. 2012, 51, 3776-3782.

3) Y. Takagi, Y. Kusunoki, Y. Yoshida, H. Tanaka, G. Saito, K. Katagiri, T. Oshiki. Aust. J. Chem.,
2012, 65, 1557-1560.

4) Y. Takagi, Chemistry Teacher International, 2025 asap.
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Catalytic Dinitrogen Conversion by Heterobimetallic Complexes with 1,1’-
Bis(arylamide)metallocene Ligands (Osaka Univ.)) O Yu Sato, Asahi Suzuki, Hinano
Kusunose, Tsubasa Hatanaka, Yasuhiro Funahashi

In order to achieve more challenging activation of small molecules, we are studying
complexes of first-row transition metals featuring highly electron-donating ligands. In this
study, we employed vanadocene and chromocene bisamides as ligands, and we performed
synthesis of iron and cobalt complexes, and dinitrogen conversion using the synthesized
complexes as a catalyst. As a result, various heterobimetallic complexes were synthesized by
reaction of FeCl, or CoCl, with alkali metal salts of the ligands. We were also able to obtain
iron(I) and cobalt(I) complexes by reduction of the complexes with potassium graphite,
respectively. Importantly, using each heterobimetallic complex as a catalyst, we accomplished
dinitrogen conversion to obtain N(SiMes); from N,. The influence of the substituents on the
nitrogen atoms and the kind of the metal center on the yield of amine will be discussed.
Keywords : Low-valent Complexes; Metallocene; Amide Ligands; Catalytic Dinitrogen
Conversion, Heterobimetallic Complexes
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Synthesis and Properties of Iron Complexes Bearing SICN-Type
Pincer Ligands

(Graduate School of Science, Tohoku University) OKaidai Kimoto, Takashi Komuro, Hisako

Hashimoto
Keywords: Iron Catalyst; Silyl Ligand; N-Heterocyclic Carbene; Pincer Complex;
Hydroboration

Replacing traditional noble metal catalysts with iron catalysts has attracted attention from
a standpoint of sustainability. ('l We have recently developed iron catalyst A bearing a strongly
o-donating silyl-NHC chelate ligand, which promotes double hydroboration of nitriles under
UV irradiation.”) Moreover, our recent study revealed that related silyl-NHC-pyridine pincer
complex B acts as a catalyst for the same reaction under visible-light irradiation by blue LED.!*!

In this work, to explore more efficient visible-light driven co (/\N,(‘:QS. B

X A . ZN—[=si(t-Bu), N/A\Fe"\\ i(t-Bu),
catalysts, we designed and synthesized an analogous pincer y/‘;F‘e‘\ co W | 0
complex by extending the m conjugation of the pyridine °° °¢” & © "

unit of B to a quinoline unit. A 8

The reaction of imidazolium salt 1 with Fe;(CO)» in the presence of KN(SiMes), afforded
NHC-quinoline chelate iron complex 2 in 49% yield (Scheme 1). Complex 2 was then
converted to silyl-NHC-quinoline pincer complex 3 in 78% yield upon irradiation with red
LED and repeated degassing. The UV-visible spectrum of complex 3 showed an absorption
band in the visible light region of ca. 450—500 nm, which is red-shifted from that of complex
B by ca. 50 nm. Furthermore, we investigated the catalytic activity of complex 3 for the double
hydroboration of p-tolunitrile with pinacolborane (HBpin) under irradiation by blue LED (440—
450 nm) at room temperature, which gave N,N-bis(boryl)amine in 47% NMR yield.
Exploration of substrate scope of hydroboration catalyzed by 3 and B, and mechanistic
investigation are currently underway.

- L,
H, (t-Bu),Si co
Z"N H Si(t-Bu) + KN(SiMe3), CO N7 ™Si(t
NGA P riaFey(COyy N (/N-\/J\F‘e"\Sl(t B
SOONAN _ N ,Fe‘CO e 7| 7COo
\—=/ THF \\N co THF { J_H
1 . Y% Red LED (620-630 nm) 7
+ degassing
2 3

cat. 3 (5 mol%) N(Bpin)
OCEN + 2 H—Bpin - 4@70/7H

Blue LED (440—450 nm) Y
CeDe

Scheme 1. Synthesis and catalysis of a sily]l-NHC-quinoline pincer-ligated iron complex

1) L. Bauer, H. J. Kndlker, Chem. Rev. 2015, 115, 3170. 2) T. Komuro, K. Hayasaka, K. Takahashi, N.
Ishiwata, K. Yamauchi, H. Tobita, H. Hashimoto, Dalton Trans. 2024, 53, 4041. 3) T. Komuro, K.
Yamauchi, H. Hashimoto, Joint Meeting of the Tohoku Area Chemistry Societies, 2024, 1P018.
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Synthesis and Reactions of Dinuclear Iron Complexes Bridged by Amide and Imide Ligands
with a Macrocyclic Ligand Bearing Bis(imino)pyrrole Moieties (Osaka Univ.) OAmi Hirata,
Keita Yamanaka, Tsubasa Hatanaka, Yasuhiro Funahashi

We have previously found that a diiron disilazide complex 1 can be synthesized by the reaction
of the macrocyclic ligand H2Lr" with iron bisamide. In this study, we synthesized complexes
with p-amide and p-imide ligands using 1, and studied their reactivity. The diiron(II) anilide-
bridged complex 2 was successfully synthesized by the reaction of 1 with aniline. Notably, 2
catalyzed the disproportionation of 1,2-diphenylhydrazine, quantitatively producing aniline
and azobenzene. In addition, the diiron(Ill) sulfide-bridged complex 3 was synthesized by
reacting 1 with 4-'BuC¢H4sSH and Ss. Furthermore, the diiron(IlI) imide—sulfide-bridged
complexes 4 and 5 were obtained by the reaction of 3 with PPh; and N3R (R = Ad, Mes).
Keywords: Macrocyclic Ligands; Dinuclear Iron Complexes; Anilide Complexes; Imide—
Sulfide Complexes, Disproportionation

Hx T2 E Tlo, REIRENL 7 HoLPr (K LERE AT X REEH &S Z ¢
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Controlled Synthesis of Solid Solution MOFs Using Polymer Templates ('Faculty of
Engineering, The University of Tokyo, *Graduate School of Engineering, The University of
Tokyo) OMasanobu Matsuura,! Takashi Uemura,? Nobuhiko Hosono?

Metal-organic frameworks (MOFs) have been used not only as gas adsorbents but also as
templates for polymer synthesis. In this study, we used polymers as templates for MOF
synthesis. A solid solution MOF (MIL-88B) composed of Fe and Co was synthesized in the
presence of poly(4-vinylpyridine) (P4VP) (Fig. 1a). In the presence of P4VP, the MOF was
successfully formed by incorporating P4VP into the pores, which resulted in an increased
amount of Co incorporation compared to the MOF synthesized without P4VP. Moreover, the
presence of P4AVP led to improved crystallinity of the MOF. In contrast, when the same
synthesis was conducted in the presence of 4-ethylpyridine (EP), no changes were observed in
either the Co content in the MOF or its crystallinity. This finding highlights a novel strategy
for controlling the metal arrangement in solid solution MOFs through polymer templating.
Keywords : Metal-organic frameworks, polymer, template, iron, solid solution
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171E FC Fe & Co /572 % 4@ E AR MOF (MIL-88B)% & ik L 7= (Fig. 1la), = Z T,
O NWEIETH D 4VP £/ ~—[F, Fe LKL MWEETH D Co A A EAHEAE
L9 <. MOF W& B ELHIHIEI 23 I BEIZ 72 5 & 35 2 7=, PAVP f7/£ [ C Fe/Co
IR MOF ZARkLiz& Z A, PAVP X MOF DAL ~EL D IAE N D720 T <,
PAVP JE{FTE N CTHAK L 72 MOF [ZEE~ Co A E OB R S ivlz, & HITHLBRE
W2 LI, PAVP fF(E FClE MOF OfsEom Em Rz bz, —J, ks LT
U~ —"TlX72\ 4-ethylpyridine (EP)F1E T ClRIERD MOF &k & 1T o 7= & Z A MOF
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(a) Components of MOF Solid solution MOF (b) £ 40 -
F =30

e
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a
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g o4
3 Without With ~ With

Poly(4 vinylpyridine) P4VP EP P4VP
Fig. 1. (a) Schematic illustration of the synthes1s of solid solution MOF. (b) Co ratio in the
solid solution MOF. The feed ratio of Fe/Co was 6/4.
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New Spectrochemical Series: A Two-Dimensional Approach to Controlling Ligand Field
Splitting ('Faculty of Engineering and Design, Kagawa University, *Institute for the
Advancement of Higher Education, Okayama University of Science, *Faculty of Science,
Kwansei Gakuin University) OTomohiko Ishii,! Genta Sakane,? Kazuyoshi Ogasawara®

This work presents a comprehensive analysis of ligand field splitting and spin states in six-
coordinated octahedral metal complexes MLs. A novel two-dimensional spectrochemical
series was developed, integrating 17 metal ions and 29 ligands to systematically evaluate ligand
field splitting trends using the DV-Xa and relativistic DVME molecular orbital methods (Fig.
1). The work also explores spin polarization calculations to predict spin state transitions,
offering valuable insights into magnetic material design.  The findings demonstrate that
ligand field splitting and spin states can be precisely controlled through the interplay of metal
ions and ligands. This work enhances our understanding of electronic structures and
magnetic properties in coordination compounds, paving the way for innovative applications in
material science and coordination chemistry.

Keywords : Ligand Field Splitting;, Two-Dimensional Spectrochemical Series; Electronic
States; Spin States; Magnetic Materials

ARFFECIE, NE RSB & RS o
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v N w7 ATRLEH LR 5 o wis g
SIAMSE LT (Fig. 1), DV-Xa 4y Pl B HH— e
¥ L ARSI R DVME ¥ % Vs CRAE 7 i S ] e

WHRT IR —AEREL, TR 7 B
b LI 29 FEORNLF- & 17 T D4 T

JEBA AL DB EDEICB T D=L F Fig. 1 2D Spectrochemical series.
—HOEMER S LT, £, A

B MET R A T, A B RIEDIER M2 T E BTN L. BEMEM R EE~
SO RIREVE 2 M U7, AWFZEDRURIL, @ BEHADE T-1iE & WVEICE 3 5 Bifig
ARD D L L BT, FHMEIEREIORRE L R D Z LIRS N D,

1) "Exploring Spin States and Ligand Field Splitting in Metal Complexes: a Theoretical Analysis of

Spin-Orbital Interactions and Magnetic Properties", T. Ishii, K. Ogasawara, and G. Sakane, Dalton
Transactions, 2024, 53, 7175-7189.
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Structural change of a Fe-Co tetranuclear complex with chiral amphiphilic anions by
mechanical stimuli

(*Univ. of Tsukuba, *WASEDA Univ.) OAiko Fujisawa!, Soyoka litsuka!, Daiki Nakamura?,
Nozomi Mihara!, Takuya Shiga', Ayumi Ishii?, Masayuki Nihei'

ES
%)

(
T

Cyanide-bridged iron-cobalt tetranuclear complexes (1>*) are known to exhibit electron
transfer-coupled spin transition depending on temperature changes or the formation and
dissociation of hydrogen bonds (Fig. 1). We have reported a composite of the tetranuclear
complex and a chiral amphiphilic anion 1X; exhibiting reversible spin transition behavior and
structural changes upon adsorption and desorption of water!!!. In this work, mechanical stimuli
are utilized to induce the spin transition behavior and the change of the assembly structure in
1X,.When as-prepared green crystals of 1X, was ground, it turned to deep red powder. The
deep red powder turned to green powder after exposure to water vapor. PXRD and CD
measurements revealed that the crystals of the composite lost crystallinity and chirality after
grinding. By exposing the resulting powder to water vapor, the crystallinity was greatly
recovered associating with the spin state change.

Keywords:  heterometal multinuclear complex;, spin transition; vapochromism;
mechanochromism; chirality

T A EERGEER- 2 L RERIR 4 BEEEIR(PY)IE, IREALOAR S CN %@mﬁ?ﬁ
BT - FRBEIZ L 0 | LS IRHE(CoM sFels) & HS IRHE(CousFellLs) D[ D& 7 dh 3
A ¥ R 2R (Fig. 1) Fo% 13, 3 T V22 ErE 7 = 0 & Bk 4 BB R ) 5 716
LHHEAIR 1X2 DFEELDN KOWBEAE 2 L DAl Hi7p A ¥ Uik L iEER e~ 2 & %
WA LB RAFFETIE, BEMATRIIC X 251X, D R U nfs 288 K OMEREE &
DOEIZOV \T%HE L7-, BREEZ D 1X: DfkfiimLS) 230 D57 LIRREHR
HSHIZEL L. ZOMKEKEL T TNET 5 LR ROLS)IZE{L L=, PXRD
FOCDHEND, 1Xo DX TIVREBEEN TV OS5 LICK > THREL-1%., K&
KBBICLIVBEIELEZ ERDhoTe, LEXYD | AR I1X0E, 02501280
AIi 7 A Y R S E EERE OB LA R T Z E B LT o T2,
[1] N. Mihara et al, Dalton Trans., 2024, 53, 7190-7196.
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Fig. 1 Change in the PXRD patterns of 1X, upon grinding and exposure to water vapor.
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Metal-substitution effect on the magnetic properties of an iron(II)
octacyanidoniobate(IV) complex

(*Graduate School of Science, The University of Tokyo) Oltsuki Fukagawa,' Kenta Imoto,!
Koji Nakabayashi,! Yuuki Mineo,' Shin-ichi Ohkoshi'
Keywords: Spin crossover; Magnetic phase transition; Cyanido-bridged metal complex

Multi-functional materials'? in response to the
external stimuli of temperature, light, and pressure are
attracting much attention in many research fields.
Iron(Il)-octacyanidoniobate(IV) complexes are one of
the multi-functional materials, showing spin crossover
(SCO), ferrimagnetism, and photomagnetism. The
photo-induced magnetization is caused by strong
antiferromagnetic superexchange interactions between o

high spin Fe" (Fe'lys, S = 2) and Nb' (S = 1/2) sites Figure 1. The crystal structure of
through the cyanides in which the Fe'lys sites are MnFeNb along the c-axis

produced from low spin Fe' (Fe'ls, § = 0) sites by light-

10
induced excited spin-state trapping (LIESST). Recently, (a)
we prepared a cyanido-bridged Fe-Nb'Y complex, *

50 1(|)0 1é0 2(I)0 2%0 300
Temperature / K

-1

(o]
1

Fe',[NbY(CN)s](dpp)s6H.0  (dpp = 1,3-di(4-
pyridyl)propane, FeNb) with the SCO and photo-
induced magnetization. The transition temperature of the
SCO was 120 K and the Curie temperature (7¢) of the
photo-induced state was 15 K. Herein, we report a Mn''-
substituted Fe-Nb"Y complex,
Mn”o,steﬂl,4g[NblV(CN)g](dpp)4'6H20 (MnFer) for
improving magnetic properties like a Curie temperature.
The Rietveld analysis for the powder X-ray diffraction
pattern of MnFeNDb reveals that the crystal structure of
MnFeNb is the same as that of FeNb which has the
three-dimensional ~ cyanido- and  dpp-bridged
coordination network (Figure 1). MnFeNb shows the 200 r.=35K
SCO around 116 K with the change of 45% Fe! sites ¢

from Fe''us to Fe''ts sites on cooling, which is lower than o T e e
64% of FeNb (Figure 2a). The magnetic measurements Temperature / K

reveal that MnFeNb is a ferrimagnet with T¢ of 35 K Figure 2. (a) yuI-T plot of
(Figure 2b). Thus, the substitution with Mn"' (S =5/2) MnFeNb at 1000 Oe (b)
provides effective magnetic couplings resulting in long  Magnetization vs. temperature
range magnetic ordering with such a Curie temperature. .\ -ves of MnFeNb at 30 Oe.
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1) S. Ohkoshi, S. Takano, K. Imoto, M. Yoshikiyo, A. Namai, H. Tokoro, Nat. photonics 2014, 8, 65-71.
2) S. Ohkoshi, K. Nakagawa, M. Yoshikiyo, A. Namai, K. Imoto, Y. Nagane, F. Jia, O. Stefanczyk, H.
Tokoro, J. Wang, T. Sugahara, K. Chiba, K. Motodohi, K. Isogai, K. Nishioka, T. Momiki, R. Hatano,
Nat. Commun., 2023, 14, 8466.
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Structures and Magnetic Properties of Iron(I) SCO Complexes with Paramagnetic
Bis(pyrazolyl)pyridine Ligands ('The University of Electro-Communications) oYoshimasa
Noguchi,! Rina Takano,! Takayuki Ishida'

Paramagnetic spin crossover (SCO) ligands have potential applications not only because their
Fe*" complexes induce SCO, but also because their SCO-specific structural and magnetic changes
can be used to create new switching devices. In this study, we synthesized Fe** complexes with
introducing nitroxide into 2,6-bis(pyrazol-1-yl)pyridine (1-bpp-4-NO). The ESR measurement
showed that the larger hyperfine on pyridine N than that of the previous work" (Figure 1). The
crystallographic analysis clarified the formula [Fe(1-bpp-4-NO).](BF4)-MeOH (Figure 2).
Magnetic susceptibility measurements showed radical-radical antiferromagnetic interaction 2.J/ks
= -16.4(11) K with g = 1.993(3) and Fe?" SCO behavior at 71, = 382.1(6) K (Figure 3). The
LIESST phenomenon was also observed with green or UV light irradiation at 5 K.

Keywords: spin crossover; nitroxide radical;, magnetic interaction; aminoxyl

HREMERNL 7% IV - FeX" A B v 7 1 A4 — N —(SCOVEIRIL., Fh 6D Fer A A
723 SCO Zpl & 237217 Tl <. SCO ¥ DIEELLZ R LIcHilz/e AL v F 7
TN ASDISHAPEIFFTE 5, A TIL, 2,6-bis(pyrazol-1-yl)pyridine (1-bpp)iZ = h
0%y REEALZERME SCO BN F(1-bpp-4-NO) e V% D Fe* k& Ak L=, 1-
bpp-4-NO @ ESR HI7FE TIEE U ¥ NIZEE D 2 MR & €2 anpy=0.111 mT 73,
VEBUVBRAN—T =2 RGICFHOEATHEORNL T VOB D XD b RE NPT
(Figure 1), $EEAZ ICIXEBAERNL A B & FeX' 4 A MO L0 KRE 72/ AEERH
FESIND, Fe SEIRD X Hhk s & fEAT Ot 2. [Fe(1-bpp-4-NO)2](BF4).- MeOH (A)D#H
KTHDZ ENDLMNY, 300K TIELFe-NFfEAGEN 1.94737) A TH o7k A YT
o5 T & DR E T (Figure 2), BHALERBPEIZ LD T 2D -F 2 H VM CREEERIFE B
YEH 2J/ks = -16.4(11) K (g = 1.993(3)) & KD B L7z, SCO ZEEh @ 7 B AMRIZ 72 > T
WAHZ E&EEE L., 100-360 K T van’t Hoff XA L T Np=382.16)K KD 5N 7=
(Figure 3), Z D& TIE S KA THREIEUTERINEDO FRSHZ L W LIESST BiS 3 EH| X
Nize LEDZ ENBARIT 2p-3d ~T 2 AV ORI H v 7V 7R8NSz
SCOZRThHDLZ X BMIT L,
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Figure 1. 1-bpp-4-NO ® ESR A7 kb (MeOH, *fA A I35 M) Figure 3. A DRALFRHE

Reference 1) A. Ondo et al., Crystals 2018, 8, 155.
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Kinetic Studies on Substrate Oxidation by Compound I model complexes with Hydrophobic
Cavity (Graduate School of Pure and Applied Sciences, University of Tsukuba) (OMasataka
Takeuchi, Lianyu wei, Tomoya Ishizuka, Shogo Tanaka, Takahiko Kojima

In this study, we synthesized an iron-porphyrin complex (1), having a vacant hydrophobic
cavity formed by four mesityl groups orienting to the same direction in the second coordination
sphere (SCS). In the synthesis of 1, 2-methyl-THF was used as a bulky solvent to keep the
hydrophobic cavity empty. In CH>Cl, at 40 °C, complex 1 was treated with 1 mol eq of m-
chloroperbenzoic acid (mCPBA) as an oxygen-atom-transfer oxidant to afford an iron(IV)-oxo
porphyrin-rt-radical cation complex (2), commonly known as Compound I (Figure). Kinetic
analysis of the oxidation of organic substrates using complex 2 as the active species revealed that
the reactivity of substrate oxidation was strongly dependent on the bulkiness of the substrate due to
steric hindrance of the hydrophobic cavity in the SCS.

Keywords: iron(IV)-oxo complex; atropisomer; substrate oxidation; kinetic study, porphyrin
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)& AR LTz, B OB EBI SRR E DR E W 2- A F /L THF ZH\\W5H Z & T,
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40 °C @ CH.CL FUZFRW T, $HR 1 ICEERIR B kA L LT 1 ELVEED m-7
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CI

Mes
—mCBA

Figure. Synthesis of complex 2: Mes, mesityl; mCBA, m-chlorobenzoic acid.
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1) M. Mukherjee et al. ACS Cent. Sci. 2019, 5, 671. 2) T. Ishizuka et al. J. Org. Chem. 2020, 85,
12856.
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Preparation and catalytic activity of novel iron-dinitrogen complexes bearing N-heterocyclic
carbene-based PCP-type pincer ligands (School of Engineering, The University of Tokyo)
OKohei Sudo, Shogo Kuriyama, Yoshiaki Tanabe, Yoshiaki Nishibayashi

Catalytic nitrogen fixation using iron complexes has been extensively studied due to the
essential role of iron in both industrial and biological nitrogen fixation. Our group found that
iron-dinitrogen complexes bearing pyrrole- and benzene-based anionic pincer-type ligands
worked as efficient catalysts for nitrogen fixation. As an extensive study, we have newly
designed and synthesized iron-dinitrogen complexes bearing N-heterocyclic carbene-based
neutral PCP-type pincer ligands. As a result, we have found that these novel iron-dinitrogen
complexes have a catalytic activity toward nitrogen fixation comparable with our previous iron
complexes.

Keywords : Iron-Dinitrogen Complex, N-Heterocyclic Carbene, Ammonia, Hydrazine, Pincer
Ligand
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1) S. Kuriyama, K. Arashiba, K. Nakajima, Y. Matsuo, H. Tanaka, K. Ishii, K. Yoshizawa, Y.
Nishibayashi, Nat. Commun. 2016, 7, 12181. 2) S. Kuriyama, T. Kato, H. Tanaka, A. Konomi, K.
Yoshizawa, Y. Nishibayashi, Bull. Chem. Soc. Jpn. 2022, 95, 683.

Z OEEIE, NEDO OFEFL¥H (JPNP21020) OFERGE LN HDTY,

© The Chemical Society of Japan - [BJA307-1Tam-14 -



