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f INTRODUCTION
» Elaboration of molecule-based magnets: magnetic molecular entities

» Metal — radical synthesis approach: Nitronyl Nitronyl
> Mn2+ 5 free e-, hlgh Spln @ ................ nltrOxyde ............... @ ................... nltrOXyde

> Free radical:

= Stable: delocalization unpaired electron on two NO

» Chelating and bridging ligand N se N e N
= Non-innocent: spin carrier I = & " = b
* Redox active species Oxoammonium Nitroxide  Aminoxyl
NITImH cation radical anion
S=0 S=1/2 S=0

t s,=52 VS.=¥%  ts.=52 Vs =%
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» Alternation of different spin with antiferromagnetic interactions: non-zero magnetization

N

MeOH
3 NITImH + 2 Mn(OAc),.4H,O0 + NaX — {[Mny(NITIm)3]X}, + 4 HOAc + NaOAc

/ SYNTHESIS AND X-RAY STRUCTURE \
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| "~ Isostructural compounds
= 2D-coordination polymers of {{[Mn,(NITIm);]CIO,}, B, cIo, PF,

* Honeycomb structure along a axis | | | > a
= Variable counter-anions 1017A  1021A  11,40A

MAGNETIC PROPERTIES — VALENCE TAUTOMERISM

> Thermo-induced electrons transfer: Valence tautomeric conversion

» Oxidation: Mn?* >Mn3* and reduction: NITIm™ - NITIm, 4 (2/3 of the radicals)
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» Counter-anion X impacts on transition temperature and mechanism: modification of interlayered Tl
Interactions and radical delocalization
{[Mnllz(N|T|mred)2(N|T|m)]BF4}ni °gs, {[Mnuz(N|T|mred)2(N|T|m)]C|O4}n: {[Mnuz(N|T|mred)2(N|T|m)]PF6}ni
. 9 T ® @ 9 .. ' 9 — .
Legend: B ,L-?,«O | 265 K 2190 < = \ ‘L o L 276K \ P :
4 S ) I?, j d. ! ® Ol. oo8 ° ?’£~~7’ 7/ ' ' 296 K j/ '
S — dans’ S~ TR} ! ® o / LN I v e I
H ‘—.'_ g \‘ \‘ \ I /. ® — g dN“i,, N~C( ‘i‘ I @ - - ~ ~o \ I
:[ - s ° ! H " ’ : ./ E g ‘I?/ ) : o - o j ! : 375 K
N S $8880c00000® . = s ! . : ! }
N N s 7- | \ . s 7 l ® T 3 | 350 K ........0000
= = | - < | of ) - 3 ] | ' _oe®® \
St il - I °
NITLm red = : j\/ ~ &= : @ ® j/ ~ 2 I / o{:'. -
NITIm? | ) | o ~ \ | /o o
\_ m ) 6 — | N~ -~ 6 J“ o )\/ | “. ~{ o\
: i j ! Mw /\j ! 6—0.......003‘*’ /X\/\C\O/O
008 : {IMn"_(NITIm),]BF,} R oe ' {IMn',(NITIm),]CIO} 1000 O : - /
_ : - — 1 n m 0 =7 K.mol-L ! n m 0 e
O'an-l- \.IRII:-_F:m 5_|)|(|-||-?5|(|)}|<||8|’|2||3|]e|r|n|llj|lll<l.lnl‘]]0||||||x|||||r||I||||l|1||||||l||||||]2||||[|||||:|3|||]|£!-||| 5_|IXI-ITBI7|0}I<II7||2!7IeIrlr}LIIII<IIrTI‘]I()I|II|lIII|IIIII|IIII|IIII|1112IIIIII|I:IBIIIII4II| £ — XT4OOK:7,14emU.K.mOI_1 : {[MnIIZ(NITIm)3]PF6}n
: +\: m [rrrrperrrprrerp ettt r e [rrrerrrrrprr e e
°: Mn | red 160 180 200 220 240 260 280 300 200 220 240 260 280 300 320 - - T S0 _— . 466
dotted: delocalized T (K) T (K) T (K)
= 1/3 of the radicals are delocalized at low T = 1/3 of the radicals are delocalized at low T = 1/3 of the radicals are localized at low T
= Middle interactions between polymers = Strong interactions between polymers = Weak Iinteractions between polymers
/ DIFFERENTIAL SCANNING CALORIMETRY \ / ELECTRON PARAMAGNETIC RESONANCE \
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two dependent peaks < two successive Mn2* oxidation " Heating: Mn*" 2 Mn = Double hysteresis

RAMAN SPECTROSCOPY AT VARIABLE T

» QObjective: Following the transition by modification of NO bond with temperature
X =BF, X=CIO, X =PFs
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» For X =BF, and CIO,": » For X =PF;"
= p(NO) = 1570 cm™*at 293 K = u(NO)=1570 cmtat 323 K
» Broadband between 200 K and 130 K = 2nd pegk at v = 1620 cm™ increases
= 27 peak at 80 K: v = 1620 cm™ and decreases clearly with T
=>» Delocalization and strong interactions => Localization and weak interactions
- CONCLUSION ~

= Switchable ferrimagnetic compounds: thermo-induced valence tautomeric conversion

= Structural modification with different counter-anions: modification of transition
temperature and inter-layered interactions

= Raman spectroscopy: new band at 1620 cm™ (NO' reduction)

* Pressure favorizes VT phenomenon

\ Future: conductivity measurement, X-ray under pressure, new anions...
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MAGNETISM AND RAMAN SPECTROSCOPY UNDER P

» Anisotropic pressure on {{Mn,(NITIm);]CIO,},, powder
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» Hydrostatic high pressure CuBe cell = Diamond anvil cell
* Transition shifts to higher temperature = Transition at 4 kbar: 1560 = 1610 cm™
» Hysteresis loop Is compressed = Reversible

[X-ray at variable T: Vo aq= 2037,5 A% P V00 rad reduced= 1974,1 A3 J

= Pressure favorizes the valence tautomerism conversion
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