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CALCULATIONS

INTRODUCTION

Many mononuclear Iridium (lll) complexes have been studied over -
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emission from blue to red and their enhanced thermal and chemical < @ f L aN @
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Dinuclear Iridium complexes are a far less explored category of MO s LUNO? 10 4 —
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DFT/TDDFT calculations along with electrochemical and photophysical v | HOMO —LUMQ [ °2 ORNR kAR [ 1 omo - L | -] I ) | HaMe—LuMe
. . ) 0.2 4 = [ o2 | L 0.1
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-Low Energy Absorption Transitions :
) Oscillator
State Nature of Transition (Contribution in %) Primary Energy strength
Br Primar Ener Oscillator brimar Ener Oscillator ori Ener Oscillator Character
State| Nature of transition (Contribution in %) Charactze,r &Y strength State| Nature of transition (Contribution in %) Charact\ér &Y strength State| Nature of transition (Contribution in %) Chrlma;y &Y strength (eV) | (nm) (f)
N7~ (ev)  (nm)| (f) (eV) | (nm) (f) aracter (ev) | (nm) | (f) S, HOMO->LUMO (98%) MLCT/LLCT | 1.95 | 635 0.0001
In the literature : | P S, HOMO->LUMO (98%) MLCT/LLCT 2.23 555 | 0.0002 S, H-1->LUMO (98%) MLCT/LLCT | 1.78 | 698.1 0.0013 s, HOMO->LUMO (98%) MLCT/LLCT | 2.46 | 503 | 0.0002 s, H-2->LUMO (98%) MLCT/LLCT | 2.39 | 518 0.0288
s, H-1->LUMO (70%) LLCT 2.98 416 | 0.0169 S, H-2->LUMO (95%) MLCT/LLCT |2.46| 504 0.0292 S, H-1->LUMO (98%) LLCT 2.96 419 | 0.0148 H-10->LUMO (25%), H-7->LUMO (45%), H-6->LUMO
e Lo ] e e e | [ Emoam @ mon s o foue] | i " e 2 e | o
, THF, -78°C, 1h 6 : : 3 - ' ' ' 8 . ' ' s H-1->L+1 (84%) MLCT/LLCT | 2.84 436 | 0.0800
Annalen, 1935, 5715, 283 provides : 2)ZnCl, 11
THF, r.t., 2h S, H-10->LUMO (66%), H-7->LUMO (31%) MLCT/LLCT | 2.97 | 418 0.0175
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R — The computations indicate that the dinuclear complexes are significantly red-shifted in their
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absorption and emission compared to their mononuclear counterparts. The synthesis and the
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Normalized Absorbance
=
Normalized Emission

= _ 1 : 3 characterization of the mononuclear complexe [(ppy), Ir(dpp)] (PF¢) have been achieved successfully.
Emission < >
Gsolibaneels SIS (”T)a 1 Aad @ b Siicuimel ol | N T voen | ABREDOX=2:323 We will now focus on the synthesis of the other complexes to complete the study.
[Molar Absorptivities (M™~cm™)] 298 K (nm)? (%)*° 298 K (ns)? \
252 [6372]; 290 [4428]; 334 [4110]; 375 00 | ag 237 54%) - : scoes | Finally, we plan to design a non-symmetrical dinuclear complex bearing two different
[1300]; 460 [128] 44 (46%) n | | | | | L cyclometallating ligands to see the effect on the nature of the charge transfer between metal centers,
a Measured in ACN. b Measured at 298 K using [Ru(bpy),] (PF6), = 9.5% in ACN = o " Wavelength (my = TN and how that impacts the photophysical properties.
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