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Study on Exciton Circlar Dichroism in Europium (III)

Complexes with Chiral f-diketonato ligands

SHIROTANTI Dai’

Abstract

In this study, the exciton circular dichroism (exciton CD) of the tris (chiral
[-diketonato) europium (III) complex [Eu™((+)-hfbc),] which would exhibit large
chirality in sulfoxide (dmso) solution were reported and its dissolved configuration were
considered in comparison with the previous related studies of chiroptical spectra in chiral
Eu™ complexes.

The exciton CD, fluorescence and excitation spectrum were changed as the
concentration of dmso solution of [Eu™((+)-hfbc),] increased. Especially, the exciton CD
showed remarkable bands with large Ae (molar absorptivity) in ultraviolet region. These

I complex [Eu™((+)-hfbc),(dmso),] are generated with

results indicate another Eu
increasing dmso solution and it retains chiral configuration.

The ultimate goal of a series of this study is to develop measurement of Magnetochiral
dichroism (MchD) in chiral lanthanide (III) (Ln™) complexes. These chiroptical spectra
data of [Eu™((+)-hfbc),] would serve a basic data in MchD measurement and lead to

I complexes.

investigate a relation between MchD and chiral configurations in chiral Ln
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—EANEEEE L EO X 7 ) 7 4 —HllEICiE, M (Circular Dichroism: CD) 7%
HAwvwoi s, COIEEAIEEWE OGN BT 241010 B X OERY) O PR GO WIGE % 5%
T52 LT, NARYEOARRLEZ RN T A LN TE D, BRI SRWE O LS MR
TeDENRIARBOZE Ae DB S, FICHWETHOBREDFEOBE PR LN S ADAETH
HEHT % &, CDFFE 2T 2 3R B OCotton®) R &7k L, EEEMASIE - & or & -
EIZ % L 72 FCD-couplet 5 5N 5, I D FCD-coupletiEid, R A 701 K7
EOHEEMORE ST, SRIEEROMMEEOIEIZHOFH SN TVD, FICEENINE
TITo 728l E LT, ¥INM% -7 ) N THA (+)-hfbe™ (= 3-heptafluorobutyryl-
(+)-camphorate) Z BT & 957 b T F 2044 (111 (=Ln™) $54AM' [Ln™((+)-hfbc) 4]
M= F T 2UHNOT V) EIEA ) B P EELE, b T T ¥ AL
FERIZOWT, 70U RV AERR EICTREEA?SE - IEORET-CD-couplet2SE{Hl S 11
B2l SEROBEGERENT V) EEA & v AT (+)-hibeDFFE 12 & 2 5 TN
TEHIC L D SR S -85 At (ARE) OFEAFERQATNLT) X4 (SAPR) OFF
VALARLE TH L 2 b A R L7 P S2808WEO* 79 7 ¢ —WEIE, PR I 4
+ >~ A (Circular Polarized Luminescence: CPL) A3fIfH &, & 613G MG IO
FEEL- kBT 2 HETH D, IR LT b7 F28AEM [Ln™ ((+)-hfbe)s] T,
HEEAD A4+ rD—>Thbrayuy A (=Ed") #EIZBWT, FFFICHWCPL
RSN T2 BB X5 12F URMFO Y ZAEuSEtA [Eu™((+)-hfbe)s] (Figure 1)
DY AFIVANVEFY R (=dmso) &ili7 & THWCPLABIll ShTwng B 2oy
ABEU"-(+) ~hfbeb B2 oW TiE, #{ABNMRO Y 7 bR ¥ 7 Vil SIC v 51T
BH Y ZofkE L L7724 L O $ERIC D W TR IV REIIIZE S AT
NTwD T UL ad S @milEmNIicBiT 5 [Ln™((+)-hfbe)s] D F FIVIIARFLEIZ DWW
TOFHMEMAITINFETHLNL TV,

Z ZCARIFETIE [Eu™((+)-hfbc)s] Ddmsoifill TORHEFCDH & CHOLHIE 217V, &
B OWMT o 7ML OBENTEE L OB, S, ZOEDOF T NVIEREIZOVTOEEET
I SRIOWZEL, BRI BIT AT TV i (Magnetochiral Dichroism: MChD)
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Figure 1. b1 Z$#&f& [Eu" ((+)-hfbc)s]

36



APEIZG T2 #AD—2T, TOMEMSE LT [Eu((+)-hfbe)s] Ddmsoi& i iZit:H
L72bDTHE, b E & B IZMchDIIENDOI) AL REIZOWT b filli s,

[%5&]
(OCDAIE

#ER [Eu((+)-hfbc)s] (ESIGMA-ALDRICHA# OSEZBEA L 7-o MIEHEIE LT, Mk
[Eu((+)-hfbc)s] DdmsoiE DIEREE %002, 028 L U 2mMIZFRE L 72, Bl M _fmto
HE X H AR o 1 =A% 5 #kGET]-720W CRIRKEEEEIIZE R T A ) & v, =i (25C)
IZCTHEML 720 002mM [Eu((+)-hfbc)s] OdmsoiA I IEEHE lemOA¥ELVE, 028
L 2mM BERIZOWTIE, ROl emA#E )V THIE L7z, WIEEEICOWTIE, AT
® (+)~hibc®D 1 — 7 *ERAEM S N5 5/ (250 —400nm) 123 L 720

@BhiE - BHANY MIVEIE

AEEREIE, OOCDHETHW LD EFLETH S, [Eu((+)-hfbe)s] EEOBHE -
A7 ML, HORIBAR# O #6556 EI Fluolo Max—4 (KIRKFEZMI LR T A ) *
AWVC=ER (256C) TME L7z wEahEERICOW T, Ed"®°D,—~"F, (612nm) @
4f - AfBETEBOENKE -7 POHEEL, T b LIl

[RE#ER]
OBEFCD

002, 02mMB L ' 2mM [Eu((+)-hfbc)s] #ERDCDAXZ bV % Figure 212773 . S 512
Table IICCDAXRZ VO Y =7 R AeDfix & ©72, 002, 02mMEE TIX, (22

150

Ae fem-1 M-1

-50
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HE Mnm
Figure 2. #8{& [Eu" ((+)-hfbc)s] DEHFEFCD
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LCD/¥y — > &7 1), 306~307nmff3L T (+)-hifbc HISRDFHGWIEDNCD Y — 7 3l & 7z,
L2 L 2mMIER TIECDD /8% — AL L, 294nmd & U333nmiZ B1F % IEDOCDY — 7 23
BN S, 5F2294nmTlE, €D AefEA100% B2 AEE 7o 72

Table 1. FIEEFCDOE—7 R (nm) HLXTEIVRAEEFEH (Ae)

c[ll;:rlllsi)ag{g(fbr;lcli/i]) CDE—7# £ (1 /nm) Ae/cm-1 M-1
0.02 308 169
02 307 180
296 131.1
2 333 39.3

@BhiE - BAEZANY ML

[Eu((+)-hfbc)s] #EWEDFHEARY ML L OEHIEA R MV % Figure 31278 F o il A X
7 MVOY =7 HERIZETREOBINIE, 374—383nmE DI RERMICI 7 LT
Wit IS EFHREIEE L T AHEA Y ML TIE, B0 D~ F,0612nmd ik i kA
B S, B OME FAIZE D %) TR OBIEA L SN, HH2 2mM T OV EEAE
W E N7z EBRIZ365nmO UV #7072 A, IR TH [FE UBHR MR S 7z (Figure 4) o

Fhi2saRE (612 nm)
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Figure 3. [Eu"((+)-hfbc),] DEIBANXY ML (ZE) BXUEXLINY ML (H)
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Figure 4. [Eu"((+)-hfbc)s] Ddmsoidik D Hk
(BEZE (2 T365NnmD UV % BBET)

[Z=]

FTATIZEE LT, 7 b7 F Z8EM [Ln™ ((+)-hibe)d] A3 7 —)v (EtOH) & T
BWEL, 723k MY ZE [Ln" ((+)-hibe)s] AT 2 AW EL-TED, £
OB S N2 fh#e 7-CD & 4 REH £ 1172002, 02mM® [Eu((+)-hfbc)s] Ddmsoiii
ORFET-CDAEM L THh B LS s Lo HEAID A4 2124 v 7V ey A (1D
(=Yb"™) Z w72tk [Yb™((+)-hfbc)s(H:0)] @ T+ IRTEIM S n/zBhiT-CDE b B
72N = THo7z M, =, 2mM® [Eu((+)-hfbe)s] dmsoi&il T, Bh#e F-CDD /¥
F—URRELEDY, AeflPHWEEL TWE I s, BOF IV RAALEEOGFEEIIRIE
ENb, TNHDOCD/NY — VI Z, dmsofEiEOWEER ML) B A <7 Lo ¥ —2
DEKEEY 7 B I CHOGHEEZEOHIEL, 56 [Eu"((+)-hibc)s] OMEZLARIET S B
DTHbo F72EUTHKDOENTREDBEIED S, EuE ) &AL Y rigidZe DIk -> T
Wb EEZLN, 6D [Eu"((+)-hibc)s] 2> 5dmso% HLAFENLT- & $ 5 7 ~ 8 BALD
[Eu™((+)-hfbc)s(dmso)s] A—#AEK L TWB LD EEZ NS 1,

[Eu™((+)-hfbc)s] + ndmso == A-[Eu™((+)-hfbc)s(dmso).] (n=1 or 2)

5O OWEOMIETIE, CPLMIE T Dy~ "F1OETZER CIE, °D)—"F, CEDCPLY —
I BENENBMEN TV 4, EUVE D OF 5 VMR EIZ ARECH 2 2 &S 2
& NnTwp B SER s s/ [Eu™((+)-hfbe)s] dmsofidCPLTH, ik [
BOY— 27 2HEICBIl ST 720 M R OBERIMCONARBE*HTL2X I V7%
[Eu™ ((+)-hfbc)3(dmso).] AERL TV bDEEZ BN,

[Eu™((+)-hfbc)s(dmso)s] D IAKELE 2 DWW CiE, #Rlll & 7z F-CDA%couplet®! Tl
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W7z, EEBRINLFADOF T VEFEECTIIENEEZONL, LL, 2mMER
DIIETFCDOEAD, F IV 54 Al X ACD-couplet: Tt Ik Ae DMEAKIFIZH KL T b
Z &, ZLTCD/YY — A%, M [Ln" ((+)-hfbc)«] THIM S N7-% 7 Vb E (SAPRD A1)
DCD-couplet: T+ Ik [Eu™((+)-hfbc)s] DIEDCDANE S & - 72Bh#e 1-CD P! & i
LCw7, ZOFENS bdmso 2mMERICB VT, Il 7 b)) 2 [Ed™((+)-hfbe)s]
EX TN ARED [Eu™((+)-hfbc)s(dmso).] PSRELTCWEbDLEZbNL, D EEE
F Z, dmsoi i @ [Eu™((+)-hfbc)s] 12B1) 2 VKR EIZ DWW T, Eu" 288 Fifir % & % (D
T DdmsoDEifEin=2) LIRELZZEGE, BT (4)-hibce&TH LLIE—HPLEEZAL
o ABLE & 72 5SAPRIE i (Figure 5) O F 7 )VAIAKECE % & 5 A-[Eu™((+)-hfbc) 3 (dmso) 2]
WIRIETHHDEEZ SN D,

Figure 5. b U Z g& 4k [Eu"((+)-hfbc)s(dmso),] D IEH
BhLh7UXLEE (A-SAPR-SECE) (HiR :
(+)-hfbc-DF L — b, F:dmsoX i n=2DiFH)

€2: 0 )

@ [Eu"((+)-hfbc)s(dmso).] DEEK - HEREEHERDHA

S ORETIEHBEEA L7z [Ed" ((+)-htbe)s] %2727, SO T-CDOKE RS,
dmso% [Eu™((+)-hfbc)s(dmso).] ZFEBIZAEK L, ZOMEEELZHHTLILEDND 5.
LIS NIZEERIC OV TOEMKRCDE L UNMRETOMRN 2R DL Z LT, LVFELWVWE
WNHEE LS 22T %,

@ BWRFIN_EBENDEH

R, EMORIFEEREFT) T4 RAFTNER R EEBE L THEH SN TV AIBEEF 7V
VRIS R O X T VALEWI I AT BT L2 E, B & POin s 5 L OGREE
b LR TBUEPBN SNLBRTH ), TOBEICIHLOBS, BLUOWRELR L
FINVWEOWINE 721X FCEE TR E 5 ®EEEMAEICBITHMChDE L TlE, Rikkenb |2
Lo T TEBRMICHETE SN, [Eu((+)-hfbc)s] DEEMSEAE [Eu((+)-tfac)s] ((+)-tfbc
= trifluoroacetyl- (+) -camphorate) ®dmso-d67&EIZBIT 5, Eu''Af 4 Y HEROFENHIZBIT 5
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MchDBHINZ T L, 2 DA b A2 B0 2B X 5O MchD O BHRIFI A 3 2 12708,
LALWTRO BB TOMETH o720, K —REHOF I VL E L OBMR R TR
M eT 8K TOEMICE EF D, MChDE X I IUVEEICETLEBRAERINTVWEHO
FIEEAEEN, LD > TEROANEZET 27201203, L YVHEEREBLOX5) 71 —
DEVEERIZ BT 2 MchDIFEAMAE & % o ARG L 72 [Eu™ ((+)-hfbe) 5] M [Eu™ ((+)
~hfbe)d] 12DWTC, %M MchD#lEEE " O EHB L 02 7228 i T OMchDIH
EDRABITH>TBY, 4%, BERBIOSHELNIHBRLEADET, #EICBTLE4FT
W& ¥ T OVIARELE & OFBBIROEH 2 R4 5,

(EF]

ENTEROES (2 SRR Vi S ik MM QYN NS B e - Je b STl
FeRE 7 + 7 7u sy MY 5 — BAGIZER  #EEEE BB IRDTANZ, 20
e ) THEEZRT 5.
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