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Abstract of Thesis

This doctoral dissertation shows a summing of research achievements of a rapid luminescent enhancement triggered by one-shot
needlestick-stimulus using a liquescent gold(l) salt.

Creation of stimuli-responsive compounds attracting considerable interests for their potential applications as components of smart
materials. Detailed understanding and precise control of non-covalent binding interactions in molecular aggregation and
polymerization are significant part of the developing of functional materials. The applicant studied the molecular aggregated
structures and photophysical properties of a novel dyad ionic system composed of flexible bis(trifluoromethanesulfonyl)imide anion
(NTf2") and rigid cationic gold(l) complex. As a result, we come to a conclusion that, (1) the high flexibility of anion NTf2™ can
induce a rapid and long-range molecular rearrangement in the solid state upon tiny mechanostress, and (2) the less-emissive
cationic gold(l) moieties can instantly aggregate to form the highly emissive crystal due to the generation of infinite Au-Au
interactions (Figure 1).

The first chapter discussed about the introduction of the creation and theoretical study of phosphorescent transition metal complex,
especially gold(l) complex with stimuli-responsive properties. Besides, the importance of structure with soft moieties was mentioned
for it provides a possibility for the occurrence of solid-state molecular rearrangement which is crucial for the developing of stimuli-
responsive materials. Furthermore, the progress of research with aurophilic interactions and stimuli-responsive are also described.

The second chapter showed the photophysical properties and mechanical study of a liquescent gold(l) salt. The Au(l)-(N-
heterocyclic carbene) complex, forms a nonluminous ionic liquid at its melting point, was capable to show a unique repeatable
mechanochromic behavior with rapid emission transformation and sequential solid-state phase transition during its cooling process.
Temperature-dependent emission spectrum, photoluminescent quantum yield, powder XRD, and single X-ray diffraction analysis
at different temperature were applied for the elucidation of the mechanochromic behavior of the Au(l) complex, which demonstrated
that there’s no measurable degradation upon the operation of the repetition of the phenomenon. In this research, the flexible counter
anion NTf2~ was the key of the repeatable domino-like mechanochromic phenomenon for the containing of it was helpful for
complex’s liquescent properties, delocalize the negative charges and accelerate the spreading of the molecular rearrangement that
result in the fast phase transition in solid state.

The third chapter described the synthesis and properties of novel photoluminescent materials which are potentially applicable for
ionic liquid. The introduction and development of photoluminescent ionic liquid in recent years are discussed in this chapter. Single
crystal X-ray diffraction analysis, *H NMR, UV-vis absorption spectra, and temperature-dependent emission spectra, were measured
for the qualitative investigation.
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AFWICTIL Di Zhang S AMHT L < 8&EF L7 OIRAL FTRE 72 G55 IR HE S 55 R S MR BB > & BRI & v & 38k
PERIBICRIE CEMT 22 E 2R L. T OFEMARBEMITIC ONTE LD TS,

AR MO BRBERCAIMIC L 0 BN BT 20 FHEAWE - EREPELE P —FDJEHOBLEGIER %
£, e RFFHEHPREIN TV AIEROP, I FHWINE CREZ LA SEBICEETEDLL o TEAE - £
BEAROAHMHFHEH OB NAE L 2> TETWVD, ZHET I B -SSR 2R A U Roerk e
RSEHRI LRRIZ K 0 2 0850 6 59R MR IED & m R R BIZE (LT 2 Z R m b TW A, 202 ki
HNHEOTH 0.001 mm/s FREOHRE CTIEFITIERTH -7z, Di Zhang S AT (1) F#AT =4 % F A
T 50 F A MR DORRIETFIE, (1) ERIEREZRIRIC L s EFERT v v v E S OERREO R
ik, (1) KRR OV-@- MM EAER &2 BEEh 7 &3 2RI E T S o mEEEg o R, (i) &-&HE/ER
WZ LD EFEDOEE L, O=RERS L, $Hl LETT b & THROLIER T 5 B HE O G RICHRI Lz, FE
B, $H&M LI ER RN BT D Z &, ELTOHEIL 0.6 mm/s EREKFZD 100 {504 EFUVEHREE ¢Z&
b 2B REEEL b2 EAALNI L, IRIRMET 22 LA OBRICETEICKRIET S Z EICb I L
Too AFESEIER L OMBEMHTIZ L0 | BATE OFOLFME & ERE OBRMEOFEMA A ST L, &L
WA VR L T ORI RRFHES A REL TV D,
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