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[nvestigation of Interaction between the Photo-Excited Cyclic n System and the 4f

Electronic System in Lanthanide(III) Monoporphyrinato Complexes

Title
(TEIHONET /RN T 2 JF MERCBT A BRBIKTETFR &4 { BFEOH
EEH ORTE)
Abstract of Thesis

The series of lanthanide{II1) monoporphyrinato complexes formulated in {(Ln (TPP) (cyclen)1Cy (Ln = Th, Dy,
Ho, Er, Tm Yb, and Y; TPP = 5. 10, I5, 20~letraphenyIporphvrinato; cyclen = 1,4, 7, 10-tetraazacyc lododecane)
have been prepared inmild condition. The reaction consists ol ¢wo main steps, Ln (TPP)C1 and Ln (TPP) {cyclen) Cl
formations, which were done under argon atmosphere at 200 ° C and room temperature, respectively. All of the
complexes were successfully crystallized using vapor or a liquid-liquid (DCM-hexane} diffusion method. The
single crystals were obtained in a lemperature range of 20-28 ° C without exiernal disturbance. The morphology
of single crystal is needle-like or column withdark-red as its color. All complexes crysiallized ina teiragonal
crystal system and have space group of P-42ic.

In dichloromethane, the [Ln(TPP) (cycien}]Cl complexes exhibit an elecironic absorption which are consist
of two distinct regions, Soret and Q bands. The Soret band (B (0, 0}) are in the range of 421-424 nm, showing
red-shifted compared to that of free-base TPP in the same solvent which are associated with the increase of
the ionic radii of the lanthanide, as well as two peaks of Q(1,0) and Q(0, 0) bands between 547-586 nm.

In order Lo investigate the interaction between the photo-excited eyclic m system and the 41 electronic
system (4;) in lanthanide (III) monoporphyrinato, the {Ln(TPP) (cyclen)]Cl complexes have been measured by
magaetic circular dchroism (MCD). Three MCD A-term which correspond to 340, 0), Q(1, 0) and @ (0. 0} were observed
in all of the complexes and show lemperature-dependence except Y (TPP) (cyclen}]Cl. By using least-squares
fitting to A,/ ratios of experiment with Axand |L: as parameters, where 4, refers to the 4-term intensity and
@y to the oscillator strength of the band, the interaction (in the cm™ unit) have been estimated as the following
table:

Lo [ L] (&) Ay (en™)

B0, 0) Qr, o R B (0, 0 QLo Qi 0
Y 0. 68 2. 60 4. 05 - - -
Th 0.59 2. 62 3. 86 -1, 87 5. 01 4. 4]
By 0. 88 2. 38 37 -5.99 -2. 61 -3. 40
Ho 1. 82 2. 55 3. 99 2. 99 1. 54 2.12
Er 0. 62 2. 58 3. 99 -0. 16 0.54 0. 64
Tm 1. 72 2. 86 4. 25 6. 67 3. 69 4.72
Yb 0. 68 2. 61 4. 00 3. 98 2.77 3. 52
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WLERA L E@GBUEPLETHESTHEICBT 20 TFNBEMEIEROFEN. SHNE AL S 0H 5T,
ILZPOZZARAE L PR AREADIEROBEANSBBALTTDODNTLS, ZHASOFERETES -
FOREREZHRELAZDOTHEY, BERBIZETAMERIIZEALSEATV RN, FFERCBNT.
NETILZ7HO T2 ZMEAE (Ln(pe)d, Lo¥ = S8 Rad 2, pet = 74037 oF FRAET) -
BOWT, HLEAAOAMTHR ] SMEORBEBREX S DWEATHEL OMIBSHEER J-LAE
M) MEET2IEERHELTHS,

75D T ERBRABFRERDS, BERECSWTEEATIMREERTS, COXZ S ERE.,
RITEPRZLIMFABROBR T REGTAHEN T2 ) VicBOTHRES, £PFRTE, 7y 708
HRADAETFRERDREL TV ZERAL, #7000 —FHEEO1 @ 18EEIzBTS I-L HEHERIZD
WTREMICHESMZLE,

PTG RBMTFREFELBAAE2 ) 1HBEE2EDZENASNTLEAE, 70 F 4 THMTO T -
AAHEERIZEDHEOENK, TS5 IXRNF-0EHLAETERMOBRBRBEERIZ LS MWTRED B
U B ROBRERBICT S, COMBEEMRT L7201, YO M) PEERBUMEDOEHEER 2 <<
EFIZRINT ¢ ) AT 2 | U S B RS L cyelen) (tppd1CLL (pp? = F R T2V HBNT 4 VB
T EE L, WABMBEITFIITARTOASFE0] : 18EEHEERLE, cNo0RHIzHED. 211
TSR OBEMME L QBB BR AT TRV VNI EFEEL ., 4R THRMBLREE 2D cyelen &5
TAZRATZ. TN OMERED X A RMEMRTD S, HLE A2 H0 ORMMGEEEERIZH T A R
ADLIT-F7»FFTVRLETHD I LD Fl A S EOEIREL 28 S M ihE TSt =
Niz.

BONFZHBENIIDLT., REKREELREL MR BEEES 7 NOWEBEA LT, LERECBIT 28N TH
DRHGEEWEL, ES5KEFPNT ) OB~ B n-n+BEREORMEMELEGHE MCD) BIELS. B
RRIBIC BT S I-L HEEAOERY - #EZE1To7. 41 BFEHLD W YSETIIND BERRE I KESTT
~FET. BB LU THBRBIIELLED, 4l BF2FOMOMETIHBREOCETIZL A>T N BERT
BL. BB 5B M) MECEENERNENE, FNon®lid, FrE0MAEIIEoTERETNE
ol MBIEZNEZMDBEOEMIZHL T, ] BXNL O Jeenan N8 E -LHEEEHESHETTANI N b
ZTERWT T4 9T 4 20 2F0, J-l HEERBOEERELE. ZNSOERBERIZIOVT, BERED
FAL IR D RMBIEDEERET o /-,

DEOWMIEMRRBIFR LB 02T HRBEAHERR A BTROMNEAELR L OBEIEROERIZHL
TEZEZRAZEATWAETMTES, Ko T, AR (B OBRERXELTHFAEEOSSE0
LRDD,




