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A Study on Electronic Interaction in Dimetallic Complexes
with Conjugated Chain

HolH'"® Munetaka Akita?

{(Min-Chul Chung"® and Munetaka Akita®)

Abstract
The cis-hex-3-ene-15-diynyl-bridged diiron compound 3, [(°-CsMes) Fe(dppe)lz(u-C=C-CH=CH-C

=(), have been prepared and characterized by cyclic voltammetry(CV), and

electronic spectroscopy

(UV-VIS and near-IR, NMR). From the results, compound 3 show two well resolved, single-electron,

reversible oxidation waves by CV, and comproportionation constant(Kc) calculated from the CV data

for compound 3. The Mixed-valence (MV) radical cation 3" show strong absorptions in the near IR,

1586 nm, and this band is more readily assigned as MV #-% band of delocalized complex (Robin-Day

Mixed-valence Class III), and the Ha, effective coupling parameter are most consistent with electronic

delocalization.
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Fig. 3. Cyclic voltammetric experiment.

654



71& AHg3td Az gyl of 308 EG A
3] golmela, 4&dA 5 ~ BANAHE F7le
WS Ao, 9g& NHCl %30 £498 o
20 ml FYFLEAN FEAF) I, etherZ(100ml x
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g, 1.648 mmol)¥ KPFs(333.7 mg, 1.7 mmol)-& %
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A gEgol oA doiA FYEE 28 THF(G0
mbol ¥9l % 2 F#e] KOBu'(185 mg, 1648
mmol)& 73kl Aol M o 1A2F A% ¥ke4
7} 3, 4F v} short column& EHAA SEE
38 QetHEe 97 %)
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148914 1.208] mAp7|ZZoz @Y WA @2
Fozd g7t AT EF sawte 29
A RE F429 o5 4724 5452 AR
71F&oz <l (P) WA 3sto|% = 935 ppm
A @4 Haz veldch. a8l FT-IRZ e
A Tt 9 Ake] ofME™ REol 20249 1893
cm M MEA BRHAAG. aHn FFE 3
(cis-(dppe)Cp'Fe-C=C-CH=CH-C=
C-FeCp'(dppe))& A& 3 Y AF A3
& AAEATE -1.0 VeilM 0.0 V B9 Agtel
7188 U B BdAAY AFFgYuwS
ol HuAH oz dojun UY&E RAFa 3l
(219 4). &, 3FE 39 +1, +27}9 go]Lo] ¢
Aoz EA%gE Rold. HYE 3& THF &
vjslol A FcPFg(Fc: ferrocenium)S & oz 3
7tate] et oz AsAg A$, LA (F4
-9 3FE 3)olA blue (monocation FFE)ISFE
W3}sti 7)o FFH o E FcPFeE © H7beHA
=¥ blue/green (dication I FE)R ®Wsgs &
F7b Atk ZF Aee UV/Vis 9994 Ao
F+ #FE 2 408 nm (FA) -> 620 nm

(monocation) -> 6562 nm(dication)©.& o]% gtk -

ol Zt HYPYEH uald Heolg&e dHze A
A7} g7k=e] ¥l pHER o|FdE JduAst o
27) ol (¥ 5. 33E 39 CV AR
RE F wavezdt WA (AE; Ei=-0253 V,
Ex=-0674 V)& 042 Volth &F 7bda ZAg
w42 dAbolEe] g A& Robin-Dayel ®&F
Aol welA comproportionation constant (Ke)
2 A9 F7F o MY-MYAHE A ZAB

@ A A (single electron) AMBA7IH ETEH LRI}
A MY-M™Y 7| Al R o] slebEe] kRS
HESYA7 SFEM-MY, M™YV-M™VHa
A e IR HIFAR(Ke, compropor
ionation constant)& AM8-3te] HrbslE Aol
Hl@Aste] oste] EFAAIMTEI AR
A Kegh2 27] Wio Kegte]l W ExpAe A
5& Frha B4l

+3.2

Current,uA

0 0.2 0.4 06 08 40

Potential V) vs Ag/Ag!

a8 4. FHFE 39, [Cp'(dppe)Fel-(u-C=C-CH=
CH-C=(), 4294 <& A% AF 54
(01 M (n-BwNPFg)/THF, scan rate! 100
mV/s).

Fig. 4. Cyclic voltammograms for compound 3,
[Cp’(dppe)Felz-(n-C=C-CH=-CH-C=C)
in 0.1 M(n-BwNPFe)/THF at RT, scan
rate:100 mV/s).
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Table 1. Redox Potentials in V and Kc for the diiron complexes.
Compounds AE(V) Ke H] 12
Cp*(dppe)Fo—=—c==—m@——FeCp*(dppe) 0.42 1.3x107 This work
Cp*(dppe)Fe —-(—_-'_"...—-‘-"-)-T-Fe(dppe)Cp* 0.70 1.6x10!2  Lapinte[29)
Cp*(dppe)Fe ——é‘*—_—_“—)-;-Fe(dppe)Cp* 0.53 1.0x10° Lapinte[23]
Cp*(dppe)Fe —(—:—-—)TFe(dppe)Cp* 043  20x107  Lapinte[30,31,32
Cp*(dppe)Fe FeCp*(dppe) 0.26 26x10° [ apinte[32]
CP'("PW)FG—"(S')—Z Fe(dppe)Cp* 047  92x107  Chung[33]

£ Cp+(dppe)Fe fragment® 2zt Aol 7tm
Yatel Holg FsUE W Ke #& & 1d
Al sp &4 7AW AAE e SEE
A$u-Cy, 1-Cs 8-Cs)9 Kc ] Wl & 16
x 10% 7 20 x 10'2 o ¢ =av, d247 F718
$2 AY FHopAE Fgo AUt nP: sp’ B
28 748 AYAp-CHy) g2 HS Ke #

657

o] 92 x 10'2 wjad ac a28x sp B4 7t
Wi eizbel Fhgd R #HErvl AFE Aol
B Kc ol %826 x 10°& Jehii gich

ol el spf B2l HIrIZF FHAT
ogt F 479 AREEE HHdy) qEoz
AzZrEd, W sp B4t sp’ B@A7 EAE
~CeHa®l % spea2wt FAE p-Cs 7tawi =t
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oF vlaElA Kegtol oF 50 v AHE 2|9k p-Cy
Zhuel A o= A v g B Faolu)
T8 u-CeHz vl $i A= Class 18] EAAA7E
o]Fa glo] EAMoze L&IEAHE dun
Bojzoh 19 5ol veRA ukel o] #¢HE 39
cation(3)E F4(3)3 dication(3*)ol X molA @
%A near-IR(NIR) F9NH 323 F4E R F
2 Atk AAZ o] gdoAMeo FFE cation(3h)
9] Azt HAE(Class 1) ©]2¢] intervalence
transfer(IT)2}7] Bohe BJHAE (Class D 2
o] £¢714 A -1 bando|th.

aEln F F437 electronic coupling A& &
oln7] Y e ey 22 e T3 F F&
7t electronic coupling paprameter(Hqu,)E T3+
B & 7 qloh29].

Hap = Vou/2

Zhal WA ARZA p-Cy, p-CaHy, w-Cg A9
cation 3§ &E-2 Class o] 3l NIR ¥ oA
2 E4 FAe 291, agan e 30 94

1586 nmell A Hoj &4 28 BYch

#0228 g4 A FAAed i Near-IR
W= 43 coupling A4 (Ha).
[Fel-Bridge-{Fe] ([Fel=Fe(dppe)(CsMes))

Table 2. Near-IR and and effectivness coupling
parameter (H.,) for mixed-valance of
diiron complexes, [Fel-Bridge-[Fel.

. A-maxx €max Vimax Hab
Bridge (nm) |(M'em™ ! (cm™ | (eV) M3
WG 3o | 12000 | 7541 | 047 | Tepinte
[29]
s |1958| 31,000 | 5107 | 032 | Lapinte
oot : 2% 1 130,31,32]
Chung
n-CqHa | 1427 | 14,000 | 7008 |0.43 [33]
n-CeH: | 1586 | 16,000 | 6305 |0.30| Lhis
work
A71NA Vi transition  energy, Emaxs
extinction coefficient, Amaxs= HWEF 5o},
Class 1<) o) gk electronic coupling

parameter(Ha.) = $ol T/ Hozxgy A
& Z& E 20 BAZAY W SR St
2 Aol Ha g sp a7t sp’ @] Hl3)
2 e 7HAY( p-Cqy 047 eV, vs p-Cs : 032

658

eV) 8la gp BAet op’EtAvl BEAE sta )|
AA@-CeHa)ol A = n-CaHSF 1-Cs 7Fau] 124 A}
o9l F7+ Ax9 039 eV)S ZEd. Y
TYE 6709 g4 AFE e p-Ce n-Cels
7hu w9 zte] e Ao BFFoR olgn HH
A Hae & 7 gdAAw, u-CeHe 7wl )
g Alolo] T o WHe] T F&AloldE &
@3t electronic couplingo]l ¥Yoidg & 71 A
o 29 5ol YeRd bkel o] UV/Vis Gl
Ao F4 H2 5y, SFE 30] 4tshilgo] Pol
ol wel AEFS Favk A AE(408 nm(3) >
620 nm(3") -> 652 (3*) nm)& = o] EF L & 5
7b Aok o)#¥ % bandy  MLCT(metal-ligand
charge transfer) 2§ HOMO-LUMO Alol¢] n
-n° bandelt}t, i FFRAZA cis-CéHr 9
trans-CeHz2t A F A Hol& Uolr7] s
trans-form A ¥4 Azstg ot o] Aol
- EbA st AAMEAT b AN B =
A A E olE AdHEiA ¥t

4. 2 B

E Ao E 2 FE£Uxtd sp ©a9 op° ®
&7 E4E as-hex-3-ene-15-diynylZ1ol ]3|
A3e o]¥ dication ¥ 3FE 28 A 19,
[Cp'(dppe)Fel,- (u=C=CHCH=CHHC=C)(PFs);, &
AE dication 3gE 28 KOBuz $HAvHg-AlA
49 3§¥E  3Cp'(dppe)Fel-(n-C=C-CH=
CH-C=CHE Adstdch €41 3gE 29 3¢
'H-, PC-, *P-NMR3} IR 24 2 94¥4g 4
Alatath, 3EE 29 dicatione o AFH Lot
g@(Fe'=Ca)9l 8ate]%o] AA7138%9) 368 ppm
el el JEbg i, FT-IR A A F8A ¢
#(Fe=C=CH-)9] A& 1600 cm™ 9 dlA
et o 928 JEde 338 39 A9
2024 cm ol C=C Agtel S4L o 7Y
. SHEE 300 disiA Ar3kEE s 249
AAG A7 ddHdz 493 4slad wave
7b 20 JErg i, d9AE 045 Voldidh agx
Ke @& A4% 29 13 x 1022 o
et on, ol E927l Class
Mg 2o F1 Yok 282 NIR A8l 3
3"& 1586 nmolX A F4 a5 ®HAvh
Class Il 3 electronic coupling parameter
(Hap) & 039 eVE Z=th ol u-CeHe 7Fel gy
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