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Abstract of Thesis

Phosphorescent transition metal complexes are indispensable in modern photonic and optoelectronic technologies owing
to efficient triplet harvesting enabled by strong spin—orbit coupling, with applications in OLEDs, chemical sensing, and
bioimaging. In high-performance phosphorescent systems, rigid cyclometalating ligands play a central role, as their well-defined
chelation geometries suppress excited-state structural distortion and limit access to nonradiative decay pathways. By contrast,
systems bearing flexible ligands, particularly imine-based chelates, often exhibit little or no emission despite possessing suitable
electronic structures.

This thesis addresses the challenge of overcoming non-emissive behavior in Pt(II) complexes bearing flexible imine
ligands arising from facile excited-state structural relaxation. By engineering intra- and intermolecular interactions and
controlling the molecular environment, this work demonstrates strategies to suppress structural flexibility and enable
phosphorescence. Mechanistic analysis reveals that excited-state structural distortion facilitates access to the So/T| minimum-
energy crossing point (MECP), opening efficient nonradiative decay channels, whereas designs that suppress such distortion and
elevate the MECP energy preserve phosphorescence. This structural control enables a striking contrast, converting intrinsically
non-emissive complexes into strongly phosphorescent materials and broadening the range of molecular architectures available
for functional phosphorescent systems.

This thesis consists of six chapters. Chapter 1 provides a general introduction, outlining how the phosphorescent properties
of platinum complexes can be controlled through molecular structure and excited-state dynamics. Chapter 2 reveals that a trans-
bis(iminomethylpyrazolato)platinum(II) complex exhibits room-temperature phosphorescence with exceptionally high intensity,
despite incorporating a flexible imine moiety that is generally associated with non-emissive behavior. Chapter 3 elucidates the
origin of the unusually strong phosphorescence observed for pyrazolate-based Pt(II) complexes by establishing clear structure—
property relationships across a systematically modified iminomethylpyrazolate series. Substituent variation induces systematic
changes in molecular planarity and intramolecular hydrogen-bonding strength, leading to a continuous enhancement of emission
efficiency across the series. Chapter 4 reveals that precise control of intermolecular organization enables intense solid-state
phosphorescence in iminomethylpyrrolate Pt(I) complexes that are non-emissive in solution. Introduction of vaulted alkyl chains
selectively induces face-to-face dimer formation in the crystalline state, resulting in chain-length-dependent aggregation-induced
emission. This dimerization restricts molecular motion, suppresses nonradiative decay, and thereby enables intense
phosphorescence. Chapters 5 and 6 then extend these findings to chiroptical luminescence, showing that the establishment of
strong phosphorescence provides a necessary foundation for realizing advanced functionalities as efficiently circularly polarized

luminescence (CPL) and magnetically controlled CPL (MCPL) in chiral Pt(II) complexes.




R 7
RUEEOMBEOEE KO Y E

K 4 (HUANG SHUF ANG)

(%) K va
F & R s W
s gy | B % o %
BERIAE | o % 12 ok —
Bl A W oH = moA B —
BUEEOKERNES

AL, FRRRBULF 2 AT 2 BeADEERICI T 2 HEREIE L W S HEROBBIIH L, 2FiiEs LUK
REMSIE O Z 08 U CTRghR Y 2 RIS 2 RBGHEH 2R L b O TH D, EBRREIEARD Y Otk
(T, A B BRI ES < @R ZHEEEREOFITIC L0 . BT A ZRLSEREM B~ DIE 23
WrFENTOVDR, FlpA I VBN F2AT DR TIE, BIEIREE TOMERFNTE K T2 IS RITIC L0 3
WELIHESND Z BB TV,

EEIX, TN - B EERSB X OO FEREOHIENC X o TRiEREBRE OB L2 MG U, FERG ISR~
DT 7 EAEHIRTDHZ LT, FlA I VM E2ESDASIDERICBN TS U Ut EiEH b TcE s 2 L a2 W
IR Lz, BEERFHE & RS R A HA LTI L 0. 2h b 051038t & FER M2 /01T 2 R B EK
23, JhR = EIERAE(T )2 B ZE IR AE(So) ~ D B /N F L X — A2 7,8 (MECP) ~DEERGIEICH D Z & 2 S
IZ L, MECPTR)LF—D L7 NEFEMRDE RS REOIHICERET 22 L 2R L TWD, 202 LIdFeHs+
DRFEFNIET D0 L RIRFIC, SMEBREICE U TIRICHENEA T 25O BIER G O SRRV R 1 2 126 2,

R SCITROEN DR S, 81 ETILY VMER S BSSKOR RISV TIBlLS LT\ D, FErD
BATEIZRN T, BN A, BIREASE, D TEAGHEROHEIC LY | ERIERLEEZX LR TV aA I UL

TEETHEEERENMNERY UNHERTIEEEIELTND, IHIZHESEBLIOFHEETIE, HohlxTI i
EFE MRS A B & U CIMRDEIEN(CPL) I L O 0 FHREFEE(MCPL)~ & JRBH L, Akl oL M &
IR E R LT,

LLEE Y Kistid, BRI T 2 IS RIE R OB 2 L S8 5 & & biT, RO FRICE
T2 U HMBRE OB a5t 2 52X 5 b0 TH Y L (T OPALGERILE LTRMEDH 2 b D L0 5,




