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Introduction 2

What is an electron transfer (ET) ?

v A simple definition : when one or more electrons move from one entity (molecule,
ion or atom or a donor) to another entity (ie an acceptor)

v In Coordination Chemistry : Redox reaction between complex entities

Intermolecular Electron Transfer
Reactants Products

©-0—-60—-0®

Intramolecular Electron Transfer

Well studied in the 60-80’s by Marcus and Hush

Marcus R. A. J. Chem. Phys. 1956 24 966; J. Chem. Phys.1965, 43, 67 ' Piechota E. J. et al J. Chem. Educ., 2019, 96, 2450 '

Hush N. et al J. Chem. Phys., 1958, 28, 962 '
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Introduction

Thermodynamics: Nernst Law
AG® = —RT In(Keq) = —FAE® = —nF[E°(D ) — E°(A)]

Kinetics (Marcus theory) Electronic coupling

' 2w Hp,” (AG® + 4)°
p = pan| —
Rate constant & = h \/4”‘lkhT 44k, T

z ¢

\D LA Reorganisation energy
h \ D+-L-A-

Marcus R. A. J. Chem. Phys. 1956 24 966; J. Chem. Phys.1965 43 67

Hush N. et al J. Chem. Phys., 1958 28 962 |

Interplay between thermodynamics,
kinetics and structure

Coordinate Reaction
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Electron Transfer : experimental evidence in a coordination polymer

A textbook case : the real Prussian blue

Diesbach (Berlin)

Y ‘ + Fe3*
~ 1706
[Fe'(CN)e]*
yellow
]| .
Optical studies in thin films and electrochromism Fe 4[ (C )6]3 nHZO
Fe(ll)-C=1.92 A, C-N=1.13 A and Fe(lll)-N = 2.03 A
Metal-to-Metal Charge Transfer (MMCT) S Stafl)
r S—
e Prussian blue
o0 .I" ."
N F . Spectroelectrochemistr
” :‘_ ' N (B) -0.2 V reduced form
R N “~.._  Everitt
e feo o 1o e (D) +1.1 V oxidized form

Berlin green

Itaya K. Acc. Chem. Res. 1986 19 162 |

Buser H. J. et al. J. Inorg Chem. 1977 16 2704 '
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Electron Transfer : when did it become popular in molecular magnetism ?
ET add a new functionality : Photomagnetism in Prussian Blue Analogs

Sato O. et al. J. Science 1996, 272, 3752 |

Diamagnetic
HHH R

o —Q=Q— =

S=0 S=0
3d¢, Co'l-N : 1.98 A 3d¢, Fell-N : 1.90 A

hv T2

Ko.2Co1.4[Fe(CN)s]®7H20

1200,  Photainduced

_I_ _I_ € Paramagnetic
‘T’l‘ 'H‘ ‘T_ ty, 'H' _H_ _T_ State

Octahedral
symmetry

S =3/2 S=7
3d7,Col-N: 211 A 3d5, Fell-N: 1.92 A
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Electron Transfer as a tool in molecular magnetism 6

e_/——\ MMCT + | |
Mbp - bridge - Ma Mp™ - bridge - Ma
Part | K\_—/e_
MLCT / LMCT
Mp - La Mp" - La
Part || €

Part | : redox activity of metal ions
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Photomagnetism in Prussian Blue Analogs

Nao.37Co1.37[Fe(CN)c]#5H2.0

(b)_aooe 2
1500
=]
7 w0

Ohkoshi O. et al. Inorg Chem. 1999 38 4405; Shimamoto N. et al. Inorg Chem. 2002, 41, 678;
Bleuzen A.et al. J. Am. Chem. Soc. 2000 122 6648; Bleuzen A.et al. J. Am. Chem. Soc. 2000 122

6653; Escax V.et al. J. Am. Chem. Soc. 2001 123 12536. Le Bris et al. New J Chem. 2009 33 1255.
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Na2Co'ls[Fe!l(CN)g]3.3014H20

NazColly,77Colll3 33[Fel'(CN)e]3,3014H20

Paramagnetic

Al | | | ‘l | ‘l | ‘l State
Octahedral
symmetry
S=3/2 S=1
3d7, Co'-N: 2.11 A 3d5, Fell-N : 1.92 A
TN hv and/or T/
T | Mieamzagrettic
State

-

S=0
3d¢, Felad= 1.90 A

$=3)2
3d6, Coll3N7: 1.98 A
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Photomagnetism in Prussian Blue Analogs

o ﬁ’ Ohkoshi O. et al. Inorg Chem. 1999 38 4405; Shimamoto N. et al. Inorg Chem. 2002, 41, 678;
Yy M - n Bleuzen A.et al. J. Am. Chem. Soc. 2000 122 6648; Bleuzen A.et al. J. Am. Chem. Soc. 2000 122
I\\TI\I {F\Ti 6653; Escax V.et al. J. Am. Chem. Soc. 2001 123 12536. Le Bris et al. New J Chem. 2009 33 1255.
] ®
. . <TY

|
ﬁ*' Hf* +\+ Conditions to observe the photomagnetism in FeCo PBA
3] ®
4}\“} u ey RbDo 54C01.21[F€(CN)6].17H20 PHOTOMAGNET

80 % diamagnetic pairs Co!l-NC-Fel!l + paramagnetic pairs Co!l-NC-Fe!!
+ 17 % vacancies Fe

Co''ion in an average environment Co(NC)s(H20)

—emey  CsCo[Fe(CN)s].3.3H20 NO LIGHT EFFECT

100 % diamagnetic pairs Co!-NC-Fel!!
No vacancies

Co''ion in an average environment Co(NC)e
ey Ko.04C01.48[F€(CN)6].6.8H20 NO LIGHT EFFECT

67 % paramagnetic pairs Co!-NC-Fe!l' + 33 % vacancies Fe
Co''ion in an average environment Co(NC)4(H20)

Presence of the photosensitive Col!llFel!l pairs
but also role of the network (redox potential and deformation around the Co ion)
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Rational building block approach: molecular analogs S. M. Holmes [ epuje H§icmch

v/ The functional network

Selection of the Fe3+ and Co2+* precursors:
Fe anionic precursor with tridentate and CN ligands
Co cationic precursor with tridentate ligands

s o (R S O
s cafr

10

White light

xT /cm3.K.mol!
(@)

<P T T |
0 50 10 150 200 250 30

T/K

Li D. et al. J. Am. Chem. Soc. 2008 130 252; Chen Z.-Y. et al. Angew. Chem. Int Ed.
2023, 62, 202301124

P2./c 260 K 90 K
(Fe-Claverage ~ 1.93 A 1.90 A
(Co-N)average ~ 2.10 A 1.98 A

[ColFell]; [ColFell]y
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v/ The functional network
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S. M. Holmes 5] cReryle g icmch

Selection of the Fe3* and Co2+ precursors:
Fe anionic precursor with tridentate and CN ligands
Co cationic precursor with bidentate ligands

8r
7:
6
. osE :
[e) 2 .
£ 4 '
¥ 3¢
» L
£ 2 .
L
N J
x
O PR T s B S B
0 50 100 150 200 250
T/K >

Zhang. Y. et al. Angew. Chem. Int. Ed. 2010, 49 3752; Nihei M. et al. J. Am. Chem. Soc.
2011, 133, 3592; Mondal A. et al. J. Am. Chem. Soc. 2013, 135, 1653...

P-1
(Fe'C)average
(CO'N)average

230 K
1.96 A
211 A

[ColFelll]

120 K

197 A b }
2.01 A

[CollFel;
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S. Calancea, PhD Thesis (2010-13)  carp,’s &5 iCITICD

v The functional network Selection of the Fe3+ and Co2* precursors:
Fe anionic precursor with tridentate and CN ligands

I ot % Co cationic precursor with pentadente ligands
- ® ‘ _—

:“ .o?.."\“;j‘ T. H —‘
.. N | o9 \\B\
1S5S ALY
LRSI A
2 G - Tp*

\

[Co'(PY5Me,)(CH4;CN)](OTf), #Q_‘

PY5Me, (2,6-bis(1,1-bis(2-pyridyl)ethyl)pyridine); Tp* = tris(3,5-dimethyl)pyrazolyl borate C. Mathoniere — JAMZ2 Dourdan - 26-28 Novembre 2024
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More Electron-transfer Co/Fe pairs Modifying the counter-anions: PPy #§ ICMCD
5 S sesevenen
3
. | oTf
g 5 {-\
A 10 B
esp ! )
oa 100 200 -‘*:‘0

L .
>3 . “';-"' :"\ g ""A “l b ¢ " 1 - 3h ’
.,'._ - & \_'-'.‘ .-$_.. :‘ " $’ N "l‘ ._s_. - 2 - :q\ g 6 1 { ASFG.ZDMF
~ t ——— _"-j:. @ - —~-—g -’:4 o 0.._' » & ——— "I_. x 2 1/‘
. :%‘Y 4 v "Su}“' - Yt J '-:\Sw . .?f ) :"h:“_',::d é' 15F Y
L s 148 7% 18 7% B
S ’ P T . v Y \% v 7 a
i " - i .Q1 o 1 T ! 0s ,__U
y : . ° P ..- " - T - .:P"." ° @ ¢ > — @ et i‘)& 7 o‘"""‘::' ,_Q - 0 N ?1 s
¥ § 4:-‘.-‘3' et % — *_P-‘? 14 @ %‘. - *;‘_T 0 100 o 00 270
v v . b"‘
S R ——
u . 0 3F
Short interpair CH...N contacts through H bonding !!! ;;,,{\_ ( PF..2DMF
x 2
[Co(PY5Me) ][0T Fusp | 1_ T
[Co(PY5Me;) l[AsF¢].2DMF 3.56 A SRl
[Co(PY5Me:) 1[PFe].2DMF 352 A sE “ 0.3 K/min
on 1(‘)(' :*60 3:‘.0
Koumousi E. et al. J. Am. Chem. Soc. 2014 135 15461 ' TK

Tp: trispyrazolylborate; PY5Me, (2,6-bis(1,1-bis(2-pyridyl)ethyl)pyridine); n
OTF- trifluoromethanesulfonate C. Mathoniere — JAM2 Dourdan - 26-28 Novembre 2024



{[(Tp)" =(C )3].[Co(PySMe,)]}[OTf]

Magnetic properties under 1 T

Koumousi E. et al., JACS, 2014 135, 15461 I

xT fem® K mol!

w
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White light irradiation
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Thermal and Light-induced Electron Transfer in solid state for a pair ...
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How to probe electron transfer?
In solid state : bulk characterizations

v Single Crystal diffraction : structures of the paramagnetic [Cons''Fe.s'']» and diamagnetic [Co.s'Fe.s'] states

v IR spectroscopy : temperature studies

v Optical reflectivity spectroscopy : temperature and excitation studies

,"‘ 2
- hv 1050 nm, 0.5 mW/cm?2

Chen Z.-Y. et al. Angew. Chem. Int Ed. 2023 62 202301124 |

CN stretching reqgions

[CoFe]

)

UG (T R AT s TRy

"3

/mnm

v Magnetometry

200 300 G0C JOU 8O 90 0 & 100 _l'_S/UK'."LO 280 30C

Transm ttance ' %

a2 Wavelengths studies

02

115

Koumousi E. et al. J. Am. Chem. Soc. 2014 136 15461
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Mondal A. et al. J. Am. Chem. Soc. 2013 135 1653 '

[CoFe] Cycle studies L 8 r
1 . '“E 1 ﬁ
£
white light w 1] ceomion - i I reversible excitations:
3 mwicm - 2 f ! ; 808 nm, 10 K, 6 m\W/cm2
* 1' 532 nm, 10 K, 10 mW/cm?
— 0° !
e 0 a0 600 2400 3200
50 100 1% 200 ) 53 00 180 200 Time /) min
Time mir T
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How to probe electron transfer?
In solid state : X-ray absorption spectroscopies (XAS)
v Soft X rays L edges: 2p to 3d levels ~10-1° mbar (robust compounds) surface sensitive (~ 5 nm)

SWLEIL pemos . RbysCoy[Fe(CN)els5 13H;0
SYNCHROTRON ok . ‘
Cartier dit Moulin C. et al. J. Am. Chem. Soc. 2000 1226653 | | o ] f‘.‘i’ lCo' -0 K 750 nm,15 min
« 'l 1
Jafri S. F. et al. J. Am. Chem. Soc. 2019 141 3470 ' % : )‘\ /"ll
o} _.-j M M~
T aw T
v)
v Hard X rays K edges: 1s to 4p(3d) levels ~10-*mbar and bulk sensitive | e
Possibility to study solutions or crystals immersed in solution | ﬁ _
| i' “ I Fe" \|.
f\ﬂ \..f-"[ N
Wy — L F

A r
) » re res

Eiwv

Oxidation states of both metal ions
Local geometries around both metal ions
X-ray Magnetic Circular Dichroism
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v Hard X rays K edges:

How to probe electron transfer?

Study of a solvated ET compound as crystals immersed in solution

{[(Tp*)Fe(CN);],[Co(Me,bpy),],}(ClO,),-2DMF

Siretanu D., Holmes S., Mathoniére C., Clérac R. et al., Chem. Eur. J., 2011 17, 11704

| Fe K-edge ] Co K-edge
5
)
~ 1
=
2 —295K 7
> —125K
£ —difference
0
. . . . . . . : S 5
7100 7120 7140 7160 7700 7720 7740 7760 7780 | £
Energy | eV Energy | eV E
E
O 3
~
. ~
Thermal-induced ET by K-edges XAS R
in a solvated compound
0

Mathoniére C. et al. Chem. Comm. 2022, 58, 12098
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{[(Tp*)Fe(CN);].[Co(Me,bpy),],}(ClO,),-2DMF

7r
—_— Wo
Mathoniere C. et al. Chem. Comm. 2022, 58, 12098 61 ATor PROD /," Fa T
L -
S 5 : ‘
T 7725eV = : :
é [ —— o 3f s
[ ~N [ pd °
m xR 2 C Photi . * ]
o olo- . °
"E !  lexcitatio’s. % o f
= 0.6 10| L A\ .
O | X-ray | pmmmasssessssat 0.4 Kimin
&,’ 04l irradiation 00 20 80 120 160 200 240 280
S %4 T/K
3 0.2f
S !
< I 1 K/min
0 2

0 40 80 120 160 200 240
T/IK

Relaxation and reversibility of the ET process by K-edges XAS
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How to probe electron transfer?

In solutions :

v Absorption spectroscopy [CoFe]zdissolved in solvents : gradual ET Nihei M. et al. J. Am. Chem. Soc. 2011 1333592 |

Siretanu D. et al. Chem. Eur. J. 2011 17 11704 '

20 T ) 1 ’ T L. r 'I L 3 1 . A AH
' 2ahhl Ideal solution model x=x. - "2;:,1 T ~ =,
" i o0& / 1 licxp[ P[” > ]] !
8 15_ / \ = DS / at 770 nm ] 1 s e 1
S I\ 2od |/ AH =68 kJ mol ', T2 = 227 K and AS =299 J mol~ K-
% :
£ 10k [\ 24/ i
8 \ \\ \\\\ y ’/
2 Q:\\\\Q\\ — ozm 0 30 D SE ‘.t‘c‘
05+ \\\ N ,/Ii—‘\“:\ Tesrpesstan: / K -1
NN\ T O
SE—S
0.0l : e e
4C0 600 800 1000 1200
Wavelength / nm
v Magnetometry [CoFe]2 dissolved in different solvents

hl Y

——CH N

AH = 52-65 kJ mol " and AS = 208-274 J mol” K

ET Tuning with a mixture of solvents

i
fan' Kened?
T
o K mot!
C ”~
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How to probe electron transfer?
Transient spectroscopies (UV/Vis, IR and XAS)

in literature: Charge Transfer Induced Spin Transition
Electron Transfer Coupled Spin Transition

Colloidal solution of CsCoFe (mainly Co!!lFe!l) PBA nanoparticles
XAS at femtosecond time scale (excitation in Co'!'d-d transitions)
RT
Cu* Fa
T~ =Rl ST

& )

@ (83nm PU0 R GT

w

co' Fa" Co' R
) . -
23w ’ NOB VI o veve
PR RS !Sn \\\\ ,"’I
18 2‘0 2t1

Co=N

Cammarata M. et al. Nat. Chem. 2021 13 14 '

Barlow K. et al. Phys. Chem. Chem. Phys. 2021 23 8118 '

730 7a% o 7o ries  tare 4, 0 1
Cregyiey] Delay/ ps

CTIST Charge Transfer Induced Spin Transition; ETCST Electron Transfer Coupled Spin Transition C. Mathoniere — JAM2 Dourdan - 26-28 Novembre 2024
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Sato O. group Angew. Chem., Int. Ed. 2012 51 5119
Oshio H. group Nat. Chem. 2012 4 921
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Oshio H. group Angew. Chem. Int. Ed. 2012 51 6361
J. Am. Chem. Soc. 2005 127 6766.
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properties
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Lescouezec R. group Daiton Trans. 2017 46 15549.
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Manipulating Metal-to-Metal Charge Transfer for Materials with Switchable Functionality

Meng Y.-S.. et al. Angew. Chem. Int. Ed. 2018 57 12216. '

Tunable magnetic properties, optical properties, dielectric properties, thermal expansion behavior

T oM
=N Mn Fe Co Ni Cu
M-cu
e T.hv P T o Tlv o
Fe'.CN-Mn" _ 4 FC'-CII-W!' Fe'-\CN-Fe" _ Fe"-CN-Fe‘ F“-CN-CO' M-Oo‘ Fe‘-CW' n'-cu-m'
- DD @-@@-@ @-‘“ @-@ M @-@
OS‘CN-FQ' Os'-ctl-Fl" Os'-CII-Cd' o;-acn.ca
> DD @-‘*“ DD @-@
B N\ bv e\ ! o rhe
WVY-CN-MnE 7 WYONNY | wvanper * W‘CN Fet WY-CN-Co™ * WY.CN-Col
" 026¢606°0060
v /\mm e oy
w-cu.co- » Mo\tlu:ol m/n,-c“\_'c". NGV-CH-Cu'
Mo " /7|

050

Other Reviews: Ohkoshi S-i. Acc. Res. 2012 45 1749; Sato O. et al. Angew. Chem. Int. Ed. 2007 46 2152; Aguila et al. Chem.
Soc. Rev. 2016 45 203; Zakrzewski J. et al Chem. Rev. 2024 124 5930.
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Electron Transfer as a tool in molecular magnetism

e_/——\ MMCT + | |
Mbp - bridge - Ma Mp™ - bridge - Ma
Part | K\_—/e_
“ MLCT / LMCT
Mpb - La Mp" - La
Part || 1

Part | : redox activity of metal ions
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Part Il : ET by LMCT/MLCT

Colll(catecholate)/Co!'(semiquinonate) compounds

@ Oi @ L5-Co'-cat H45-Go'-5Q
*~
- > /
Cat - \
calecholate o-sem quunune c-gunone = / AL
E \ VT
€' —— N
q P \ / \ fg = o
n \_‘
t ; \—1y/ Lo+
Buchanan R. M. et al. J. Am. Chem. Soc. 1980 102 4951 2 Hrie ¥ “
A(Ce-O/X) }
B L. ' [ AL t
' N H N Dapporo et al. Chem. Eur. J. 2008 14 10915
- | 0 \O\T/_\\ —_— 'N, |o|| WO e
- - . o
"'N Clo - g . N/‘.I? NG~
i ’ A 301 [Co(Meatpa)(Cat)](PFs)2 ve
. N W N _
L T _ L . _ 254 s
LS-Ca'.cat HS-Ca'-sq - o
g 29 .
SCOIII:O SradCatzo SC0”=3/2 Sl’adSQ=1/2 v =N ..‘
2 15 4
LT state HT state & . &
K 104< s
g K
05{"| ;
’.““’j thermally- and light-induced VT
004
Y v v B Y L | '
Gransbury G. and Boskovic C. Encyclopedia of Inorganic and 0 <100 150 20 2300 J0
Bioinorganic Chemistry 2021, DOI: 10.1002/9781119951438.eibc2785 MK
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Part Il : ET by LMCT/MLCT

Redox activity of a bridgin

-0 0~ —g- ~O 0" —o- O o~
--, —-
-0 - ¥ =-p o Y -o 0

DHBQ#* DHBQ?* DHBQz

Carbonera C. et al. Angew. Chem. Int Ed. 2004 43 3136

Synthesis
KPF6
2 [Co!l(cth)CI2] +(DHBQ)Z

ligand: towards dimers

[(cth)Co'')2(DHBQ)](PF6)2

AgNOz3 then KPFg

[(cth)Co!ll2(DHBQ)](PF6)3

Magnetic properties

»
0 4
s
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K

Meztpa: Tris(2pyridylmethyl)amine; cth = (dI)- 5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane
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Tao J. et al. J. Am. Chem. Soc. 2006 128 1790 |

[(TPA)Co)2(DHBQ)](PF6)3
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Part Il :

ET by MLCT

Redox activity of a bridgin

ligand : towards extended networks

Cl cl
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Synthesis
Fell(BF4)2:6H20 + LH»

DMF
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Jeon |.-R. et al. J. Am. Chem. Soc. 2015 137 15699 '

De Gayner J. et al. J. Am. Chem. Soc. 2017 139 4175

Cl
0, o~
-0 0
2
(Me2NH2)2[Fella(L3®)2L]-2H2.0-6DMF

Cp2Co in DMF

= 50004

& 30004

EM(‘
8 ™7

.2 .
= 2000

100C 4

7000 3
m(.:\
.

(MezNHz)z[Fe,L 5] 2H,0-6DMF
(Me2NH2)2[Feo L]

& (Cp2Co)1.43(Me2NHz)1 57[Fe2Ls]- 5DMF

¢

(Cp2C0)1.43(Me2NH2)1 s7[Felllz(L*®)s]-5DMF

Radical bridges:

- strong interaction between Fe centers

- mixed valency L2/L>*® high conductivity

Murase R. et al. Inorg. Chem. 2017 56 14373 |

LH2: 2,5-dichloro-3,6-dihydroxo-1,4)benzoquinone, SCXRD: single crystal X-ray diffraction

New porous conducting

ferrimagnets
Tc above 100 K, ort > few mS cm-1

150 200 250 3%
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Partll : ET by MLCT

Redox ligand activity always expected? g CRPP L
Pedersen K. et al. Nature Chemistry 2018 10 1056 l 0

200°C :
CriCl,+ n [ j mmmsp Cr[(pyrazine),]Cl, Tk
70% vyield Q. 01— ?OKK - ig ﬁ =
yrazme Sk 05_- 15K — 45K [ 7/ _—
L Bk ekl —
f oo—_ i — 0
e _ — ,/ ;
Crli[(pyrazine)(pyrazine)°]Cl, p—
AS5—T——T——T T T 77
High Resolution Powder X-Ray Diffraction -03 -02 01 00 01 02 03
| oM (T)
R R e
N T

5413 A

g 1w ;
E 107 q-
¢ wbi /
Semiconductor ferrimagnet ::’ ‘f
'] / e Healing
Tc=52 K ort =32 mS cm-! wey f = oo
10— ,n .
UXEs 030 02 020 O1h
T
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Partll: ET by MLCT 27

70% yield

Semiconductor ferrimagnet
(52 K, 32 mS cm-1)

Ny 200°C | = o,
CriCl,+ n ENJ mmm) Cr'[(pyrazine)(pyrazine)]Cl, I’ CRPPN'

pyrazine

CH3S03 analogue

Perlepe P. et al. Nature Comm, 2022 13 5766 I
Vv Ti
analogue analogue

Vi[(pyrazine),]Cl, Till[(pyrazine)(pyrazine)*]Cl,

Crl[(pyrazine),](CH3S03),

"

Insulator Metal (pauli)
antiferromagnet paramagnet
Tn=120K below 400 K Insulator
ort = 5.3 S cm- antiferromagnet
In=10K
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Partll: ET by MLCT 28

diffusion method

2| CRPP e
Lou D. et al J. Am. Chem. Soc 2024 146 19649 l ‘ *Wu.
in DMA

N
Cri(OTf),+ n [N,] o‘ [Criig[(pyrazine *)4(DMA)16](OTf)s(pyrazine)(DMA)e.7

pyrazine -~ .~

|
15 eq.

Cr-N average square 1.975 A Crill
Cr-N in Crll-pyrazine systems : 2.162 A

<

_ 2J pFr = -932 K
Cre %" - . }
< - 8. )
g 8t 7 g
- i
e 6L © 5 ©1.86 K
\"I\’/ GE : 14 P
- ey 5 K
Y (\') 4L = 3 ° BK
¢ ~ ! 2
e of (1] HT | TK
- 0051152253354
0’ ...........
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ET as a tool in molecular magnetism

Partl Metal-to-Metal ET networks and molecules
« Chemical design using the building block approach
« ET as an efficient tool for switching

e

A large family of switchable Prussian Blue networks and molecular analogs

-
& - "
LN e >
Wes e S o (’ 4 pay y ";f"
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‘: » . 4 \,r R < _‘ > ‘;. % P2 AN Y .L‘,h -
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Partll Metal-to-Ligand and/or Ligand-to-Metal ET molecules and networks
Chemical design using the building block approach
ET as an efficient tool for switching (valence tautomerism)
« ET as an efficient tool for new conducting magnets

U

Ligand Redox activity : towards new functionalities
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ET as a tool in molecular magnetism : perspectives

Highly 2D conductive magnets with high Tc

Xie L. S. et al. Chem. Rev. 2020 120 8536 l

Intrinsically Mixed-Valence Frameworks Murase R. et al. Inorg. Chem. 2017 56 14373 |

Mixed-Valency via Post-synthetic Modification for conductivity

Post synthetic modifications for high Tc magnets Perlepe P et al. Science. 2020 370 587 |

Crii[(pyrazine)(pyrazine)]Cl, *+LiRed | jos[Crl(pyrazine™)2]Clo.7THF Tc=515K

ET and chirality g R = S

Chirality: polar space group and ET unit orientation

Directional ET and pyroelectricity
\RR 38y \RR P2,

20 *. ef”.ég,ﬂ )
Xie L. S. et al. Chem. Sci. 2023 14 10631 ' o ¥4 g AL § RSN XA 8.
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Huang W. et al. Chem. Soc. Rev. 2021 50 6832 I NP ~'.'_'f.‘;';» 1% _ { e I AT

— D i o g S T W

o . a a < \\#_, S 4*
(-,oqo hsq t ' ﬁ'v:‘ ”/' ‘CI"‘-\,I'

®Co*
wu=00

C. Mathoniere — JAMZ2 Dourdan - 26-28 Novembre 2024



The M3 team at the CRPP
me Molecular Materials and Magnetism
CRPP“. r:b http://m3.crpp.cnrs.fr/
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Dr. D. Lou
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Thank you for your attention!!!
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