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NOTE ®The peaks of tert-butyl groups are not marked in the *"H NMR spectra.

Fig. S2 *H NMR spectrum of L4 in CDCls.2
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Fig. S4 *H NMR spectrum of 2 in ds-DMSO.?
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Fig. S5 Copy of High resolution mass spectrum for L3.
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Fig. S6 Copy of the MALDI-TOF MS spectrum for 1 (positive mode).
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Fig. S7 Copy of High resolution mass spectrum for L4.
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Fig. S8 Copy of the MALDI-TOF MS spectrum for 2 (positive mode)

S5



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011

Electronic Supplementary Information for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 20xx

LUMO

Fig. S9 HOMOs and LUMOs orbitals of L3 and L4 ligands.

DMF CH3CN Acetone CHCl: THF Toluene 1in
toluene

Fig. S10 Luminescent photographs of 2 in various solvents and 1 in toluene solvent at

-5
a concentration of 1x10 mol/L.

Fig. S11 (a) Confocal luminescence and (b) brightfield images of complex 2 in
water—-DMSO mixtures with water content of 90% at a concentration of 2x10™ at 298
K. (c) The overlay image of (a) and (b). (d) The CCD images of micro-aggregates.

The length of scale bar corresponds to 10 um.
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Table S1 The calculated energy levels of the lower-lying transitions of complexes 1

and 2.
Complex States Assignment eV f Nature
! T HI11:L|_( ?32/3/1) 1.99 0 MLI\C/;II_'?L-I-L“C_TII_'%I_-CT
2 T Hl_-lg_;LL( ?g;/%) 1900 MLICLT%_CT
complex 1 complex 2
HOMO-1 HOMO-9

Fig. S12 Selected frontier orbitals of complexes 1 and 2.
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Table S2 Bond angle (°) and bond length (A) modifications from Sy to T; as
calculated by DFT approach for complexes 1 and 2.

complex 1 complex 2
Bond length So T, Bond length So T,
Ir1-N2 2.2350 2.2117 Ir1-N2 2.2317 2.2057
Ir1-N3 2.2292 2.1103 Ir1-N3 2.2276 2.2073
Ir1-N4 2.0844 2.0818 Ir1-N4 2.0831 2.0749
Ir1-C5 2.0209 2.0162 Ir1-C5 2.0216 2.0238
Ir1-N6 2.0835 2.0814 Ir1-N6 2.0845 2.0804
Ir1-C7 2.0206 2.0162 Ir1-C7 2.0210 2.0239
C9-N10 1.3990 1.4104 C9-N10 1.3995 1.4210
C12-N13 1.3987 1.4103 C12-N13 1.3997 1.4203
C15-N16 1.4155 1.4152
C18-N19 1.4159 1.4153
C21-N22 1.4156 1.4152
C24-N25 1.4160 1.4150
Bond angle Bond angle
N2-1r1-N3 75.7 76.1 N2-1r1-N3 75.6 76.4
N4-1r1-C5 80.0 80.2 N4-1r1-C5 80.1 80.1
N6-1r1-N7 80.0 80.2 NG6-Ir1-N7 80.0 80.0
C8-C9-N10 1199 1201 C8-C9-N10 119.8 120.1
C11-C12-N13 1199 120.1 C11-C12-N13 1195 119.8
C14-C15-N16 120.2 119.9
C17-C18-N19 119.6  119.6
C20-C21-N22 120.3  120.0
C23-C24-N25 1195 1195
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Table S3 Dihedral angle (°) modifications from Sy to T; as calculated by DFT

approach for complexes 1 and 2.

complex 1 complex 2
Dihedral angles So T, Dihedral angles So T,
01 47.2 52.0 01 46.7 55.7
02 46.9 51.7 02 45.4 53.2
®3 551 515
04 54.7 52.0
0s 54.1 51.5
06 54.5 51.7
1o @ —incmonary ] ®
§DB- —1at 77K =08
s s
2 0.6 2 0.6
5 .
E 0.4 £ 0.4 ——2in CHzClz at RT
- J ——2in CH3CN at RT
e o —2at77K
0.2 0.2
0.0 - + 0.0 3 T T T T
650 700 750 500 550 600 650 700 750

Wavelength (nm)

temperature.
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Fig. S13 The emission spectra of 1 and 2 in different medium and
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Complex 2

Fig. S14 The space-filling models of complex 2.
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Fig. S15 The CV traces of liangds (L3 and L4) and complexes (1 and 2).
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Fig. S16 The TGA curves of complexes 1 and 2.
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Fig. S17 The XRD curves of complexes 1 and 2.

S10



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011

Electronic Supplementary Information for Dalton Transactions

This journal is (c) The Royal Society of Chemistry 20xx

The optimized geometry of 1 in ground state at B3LYP/LANL2DZ/6-31G* level

=
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-0.00408500
0.00278800
2.01636900

-3.97708200
-2.21661000
-4.52985500
-4.93741800
-0.93812200
-0.28585800
-0.18365600
-3.36022000
-3.63525800
-1.96371800
-0.23092100
-0.14318200
0.39422500
1.64882800
1.97845300
3.02073800
0.33274900
-4.32248400
-5.37383700
0.05025200
0.13288800
0.66904000
1.69100600
3.99135900
4.42745600
2.59682700
-3.13870600
-2.77583800
-1.59448100
0.10266800
0.23091500
-2.60767400
-0.63431300
-1.65195700
4.27465700
4.92730500
-0.19708700
-0.31306000

-0.00673400
-0.02028700
-0.02998100

0.02149700
-0.06098100
-0.10978400
-0.05232600

0.20536000

0.09900900

2.03571800

0.13020100

0.17302700

0.13134800

2.38338100

1.25733100

0.20277600
-2.42298200
-3.77996200

-4.07324800
-2.05137000

0.08079600

0.08251600
-0.98427100

-1.86188200
0.13923000
0.11136100
-1.48238200
-2.46857400
-1.31586200
-0.10438200
-0.12466900

0.08191400
-1.12988100
-2.12502400

0.01242500
-2.98690600
-2.61982300

0.89214100

1.75645900
1.39924100
2.37926900
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-0.00448700

2.01631600
-0.00476600
-1.95402300
-0.28183500
0.40195200
-0.92792100
-4.93022600
-2.21325000
0.37076100
-4.31191400
-5.36178000
-3.96947700
1.69379200
2.62079500
-4.52612700
-0.27760100
-0.41969600
-0.46070000
-0.22072200
-3.34851900
-3.62120400
4.25738000
4.89373100
-3.13673300
-2.77647100
-0.23454900
-0.36762400
-0.17380800
0.67422400
1.69558900
-2.60180600
2.86892900
2.45304200
-1.58783400
-0.30266800
-0.24805300
0.05062000
0.14537800
4.01835900
4.47281700
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-0.41554000
-0.50338400
-0.36611200
-0.41332200
2.88923300
2.49144400
-0.10145300
-0.14106700
-0.35851500
-1.17179400
-0.34894000
-0.38276700
4.83029200
5.90749100
-0.25143500
-0.20558800
0.97977900
1.23783400
-5.99360400
-1.18753500
-8.91841900
-8.21979600
-7.05129700
-6.60066200
-7.28061600
-8.45064100
-9.82692800
-8.59145100
-6.51426300
-8.98244900
-5.39937200
-4.48955900
-4.70437300
-5.80194000
-6.71750700
-6.52243600
-3.64395500
-4.00719300
-5.94118000
-7.57630500
-5.44603200
4.93260100
4.11225600

4.71592000
5.76182600
4.33899800
5.07002100
1.06227900
2.06253100
0.27999200
0.38904300
-4.33834700
-5.05319500
3.73613700
4.01032200
-0.37991900
-0.50804100
2.99074300
2.64210400
-4.73976100
-5.78904200
-0.07780100
0.27881400
1.98828200
2.35344000
1.69384100
0.64899100
0.28369800
0.95954500
2.51853100
3.16763700
2.00369700
0.68869700
-1.03659900
-2.05411100
-2.80267200
-2.55335000
-1.55149100
-0.78700800
-2.27483200
-3.59655600
-3.15318400
-1.37038600
-0.15591200
2.52814200
2.75463000
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1.06912600
1.34729900
-0.27664200
-1.07613600
0.10973200
0.25479800
4.83671800
5.91621000
-0.44177300
-0.50007600
2.04925500
3.09697600
-0.12316600
-0.16777300
-0.57818100
-1.60266200
-0.50104200
-0.60792600
-1.17516000
-5.98354100
2.31671800
1.15519900
0.77306000
1.58233600
2.76757400
3.13025500
2.58530800
0.53992400
-0.11720400
4.03788500
2.56201000
2.85651100
4.01411300
4.85258900
4.54080700
3.38575500
2.21358200
4.26570900
5.74674800
5.18083600
1.45821700
-5.71074000
-4.59480500
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The optimized geometry of 1 in excited-state UB3LYP/LANL2DZ/6-31G* level
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2.92756900
2.58642500
3.39204700
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5.84880900
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2.30138000
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0.68505800
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-4.30516700
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2.04202100
1.08323400
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-4.4069000
-5.36318200
-6.50443800
-6.67193500
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-3.86093400
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-3.35916800
-3.63748300
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The optimized geometry of 2 in ground state at B3LYP/LANL2DZ/6-31G* level
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-4.84315400
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0.71796600
1.72574100
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1.58192400
0.94834600
0.25555900
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9.71212100
7.41116000
8.52762700
8.60024500
10.59949500
7.45291200
6.54434100
8.31722400
7.00966300
9.03962400
6.40703100
8.45237300
10.04252500
7.14884900
5.39377100
9.00470900
6.70440900
6.48902200
-13.33173800
-13.00488700
-13.92525700
-11.67781900
-13.53614000
-14.95190700
-11.28949200
-10.97813300
-12.21129200
-14.25536900
-11.48895100
-10.15700500
-11.84754000
-9.17790700
-10.88039800
-12.86362200
-9.56080200
-8.15265000
-11.14749400
-8.81958900

6.41212700
3.38831500
-3.03206200
-2.86645100
-2.21896600
-3.28878600
-1.98719900
-1.88513000
-3.06930500
-3.77528000
-2.43081100
-1.47161900
-3.34529500
-2.86218400
-3.96267200
-3.01156300
-4.09610900
-4.33881500
-3.62944100
-2.67175600
-4.57258200
-3.75591000
-2.30722800
-0.57862000
0.45697100
1.47943600
0.74327400
2.81836200
1.22426900
2.08640100
-0.05141600
3.13100100
3.60676600
4.37978800
4.04544600
5.72224000
5.02683400
6.70741700
5.99501800
6.35916400
4.76623700
7.75421500
7.14117100

S23

-11.34886900
-9.86099500
-2.59433400
-3.23934300
-2.72938100
-4.56790700
-3.52407000
-1.69556300
-5.38518700
-4.96317400
-4.84972900
-3.12425000
-6.78113100
-7.04019500
-7.80545200
-8.29297700
-9.06359700
-7.62357600
-9.29901700
-8.47826100
-9.86791900
10.28197300
-5.86193200
3.19474600
3.17160200
3.45403200
2.85357100
3.41287500
3.69881500
2.83470400
2.61820300
3.09832300
3.61640300
2.94479500
2.59208000
3.09114800
2.41086600
2.89254100
3.36222300
2.56152300
2.17130200
3.00185000
2.42389200



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011

Electronic Supplementary Information for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 20xx

ITITZZZIITIIOIOOOOOIOIOIOOOOI?Z

10.04180300
-9.99737100
-9.19216000
-9.38355700
-7.97565100
-8.37474500
10.33358000
-6.94954700
-7.82700000
-7.16528800
-8.52387600
-5.58738000
-5.02838800
-4.81839900
-3.72914400
-3.51478500
-5.23175500
-2.98225200
-3.31539100
-2.90717000
-1.96936900
-5.99344300

1.53065100
-5.42240100
-5.92252400
-1.08508300

2.64856000
-6.01504800
-5.44483200
-4.85605400
-5.31288900
-4.11585100
-4.98273800
-4.57463500
-5.78302500
-3.97035800
-3.67995100
-4.26199000
-3.48141700
-4.55576400
-2.97090400
-4.06580000
-5.15137400
-3.27856400
-2.34893300
-4.28823800
-2.89588000
-3.30735900

0.19438800
-0.29322500
-0.59666800
-0.25773800

S24

2.52694600
8.17458900
7.72125600
6.46066200
8.39102100
5.84533400
5.94957500
7.79599400
9.35910500
6.53153900
4.86333100
8.18595500
7.14246800
9.31486500
7.22233400
9.39289000

10.12400000
8.35896300
6.43577700

10.26492300
8.44589500

6.13924700
-5.37909900
1.48409000

-1.15945100

-5.94141800



