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Figure S1. (a) *H NMR spectra of ligand in CDCls (b) HRMS data of the ligand.
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Figure S2. (a) *H NMR spectra of 1 in CDCls; (b) **F NMR spectra of 1 in CDCl; (¢) HRMS data of 1.

S7




g8 8 8 is s s s =g g 8 8 8 8 8 g
2 8 % 2 8 8 8 o +# 8 B 8§ 8 8 8 oo 7
I M N i A ) T n : f 1 i | ) T T f
o
I
Fwo
n
Foro|
Foso
o
o
ﬁv:..u
o =
Foso
2 Fzev
Fuazs
Fess
n
wiF 2=
E ~E =10
Y =910
Foor| = *08'0
Fevr Rz
e =080
- LTS
£5°8
101
. =001
vz
W vy
i v¥TT
%3._ % eyt
5 -—— El60
n
o
WS.._ -
=
C

-1

f1 (ppm)

15 14 13 12 11 10

16

S8



1000

800

700

600

500

400
300
200
100

-0

-100

90'TTT~
EO'TTT-
ES'0TT-
0S'0TT-
08'60T~
LL'60T-
S0'60T~
Z0'60T~
ZT'80T~
6T'80T~
LT'LOT-
PT'LOT-

Jun30-2015
Ir-S3-NAOH4

-107.6 -108.0 -108.4 -108.8 109.2 -109.6 -110.0 -110.4 -110.8 ‘1112
11 (ppm)

-107.2

-30 -40 -50 -60 -70 -80 -90 -100 -120 -140 -160 -180 -200
1 (ppm)

-20

-10

10

S9



Dec31-2014
IRS30NAOH

10.0

9.5

9.0

8.5

8.0

T

7.5
f1 (ppm)

S10

7.0

6.5

6.0

5.5

5.0

900

800

700

600

500

400

300

200

100




(=3 o o o o o
g €5 3 % =2 8 8 § & o & ¥
m ol L | 1 1 1 1 1 ' 1 1
U WY
4
!
90'TTT-~_
E0'TTT-
€S'0TT-~_
0S'0TT-""
90'TTT~
€0'TTT~-
£€5°0TT~
NMMM”.‘ 08'60T—_
o AT
i LL'60T
S0'60T-
€0'60T~
0E'80T~
LZT'80T~
<T'80T-- S0'60T-~_ =
6T'80T~ €0'60T- =
LT'LOT~
vT'LOT~
0£'80T~
R.moTV =
ZZ'80T--7 =
mﬂ.moﬂ-\
LT LOT-~_ =
T LOT-
n £
=R
N2
R M
sy
as

-106.5 -107.0 -107.5 -108.0 -108.5 -109.0 -109.5 -110.0 -110.5 -111.0 -111.5 -112.0 -112.5
f1 (ppm)

-106.0

rou

F40

20

-0

--20

40

20 -30 -40 -50 -60 -70 -80 -90 f-(loo)-no -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
1 (ppm

-10

10

S11



Ir-S30-NaOH
14012015_Ir-S30-NaOH 33 (0.674) AM2 (Ar,18000.0,0.00,0.00); Cm (33:42) 1: TOF MS ES+
?

_ 2.00e8
100, 243.1234

3
oy
N\
\
F
244.1243 Ns
/ \
F
165.0729 573.0632
614.0886
571.0609)
N
279.0975 0150916
163.0571 T 3654118 660.1077 I
\ gars dooda 7401389 8752410 7 "' 952578
0+ L =i 7Sl i) 1Skl grrrrprrerprreey | 2 T g T TrorT T Miz
100 200 300 400 500 600 700 800 900 1000

S12



Ir-S30-NaOH

14012015_Ir-S30-NaOH 33 (0.674) AM2 (Ar,18000.0,0.00,0.00); Cm (33:42)

Ph

Ph

%

'
824.1855 854.5946

840

875.2410

873.2373
N

876.2437

877.2486

865.6880 !

P
860 880

pp8.6230

921.2466

919.2433
N

922.2491

923.2521

911.2173

909.2158 939.6048

920 940

S13

+ 2Na +H +IsoProp

1: TOF MS ES+
7.09e5
Ph  Ph
NH
N~ N
Ph
Ph  Ph
i NH
f!l N/\/
\ Hy Ph
982.2540
9555795  gg o503 | 9832561
' 984.2543
957.5850 985.2578
993.2849
. / miz
960 980 1000



120 4 Complex 2

100 4

804

60 4

% T

40 -

204

' 3500 3000 2500 2000 1500 1000
cm'1

g

Figure S3. (a) 'H NMR spectra of purified 2 in CDCls; (b) °F NMR spectra of purified 2 in CDClIs; (c)
'H NMR spectra of 1 after addition of 1M NaOH; (d) °F NMR spectra of 1 after addition of 1M NaOH
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Figure S8. Optimized structure of 1, (using Gaussian 09 program suite) in DCM solvent.
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Figure S9. Absorbance spectra of 1 with increasing concentration of TFA (0-15 pL) with [c] =1x10°
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Figure S13. TEM images and ED patterns of 2 (a) amorphous nano aggregates at fu=40% and (b)
crystalline aggregate at f,= 90%
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Table S1. Crystal data and structure refinement for 1

Empirical formula

C43 H34 CI F4 Ir N4

Formula weight 910.41
Temperature (K) 100 K
Crystal system Triclinic
Space group P-1

Unit cell dimensions

a=11.2477(14) A
b=11.5288(18) A
c=16.682(2) A

a=103.532(7), p = 93.738(7) (4) y
= 94.584(6)

Volume (A3) 2088.6(5)
Z 2

Density (Mg/m3) 1.448
Absorption coefficient | 3.311
(mm)

F(000) 900.0
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Table S2. Selected Bond lengths [A] and angles [°] for 1

Bond distances | Complex 1

A

Irl- C33 2.020 (8)
Irl- C22 2.019 (9)
Ir1-CI1 2.485 (2)
Ir1-N3 2.052 (7)
Ir1-N4 2.049 (7)
Ir1-N1 2.193 (7)

Bond angles (°)

N4 Ir1 CI1 87.8 (2)
N3 Irl CI1 96.5 (2)
N1 Irl CIl 87.2(2)
N3 Ir1 C22 80.4 (3)
N4 Ir IN3 172.4 (2)
N1 Ir1 C33 1768 (2)
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Table S3 Photophysical properties of 1, 2 and 3

Complex | UV-Vis absorption? PL? T QY* QY*
nm, (e x 104, M’ (homi) (9"
1cm,'1) ' (nm)
1 262 (5.0), 331(1.2) 485 13 3.0
_ 388(0.52),
(solution) 436(0.32),468(0.10)
1 497 3.08
(Solid)
2 256(4.42), 507 25
_ 383(0.64),
(solution) | 433(0.28),464(0.14)
5 522 3.40
(solid)
3 262(3.50), 507 0
_ 329(0.50),
(solution) | 435(0.16), 468(0.08)
. 510 0
(Solid)

aSpectra were recorded in degassed dichloromethane (DCM) at room temperature with € x 104, M-tcm?;
bLife time data recorded in DCM with [c]=1 x 10 M ; ®solid state quantum yield for 1-3 were calculated
using integerating sphere. “quantum yields for the two complexes were measured in degassed DCM
against quinine sulfate in 1.0 N sulfuric acid as reference (QY = 0.546).
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Table S4. Comparison of some selected structural parameters (i.e., bond distances and bond angles) for

the complex 1 obtained from experiment (i.e., X-ray study) and theoretical calculation.

Structural Specific Exp. value (A) Theoretical
parameters bond/angle value (A)
Bond Length Ir-Cl 2.485 (2) 2.53
Ir-N1 2.193 (7) 2.23
Ir-N3 2.054 (7) 2.04
Ir-C33 2.020 (8) 1.99
Ir-N4 2.049 (7) 2.04
Ir-C22 2.019 (9) 1.99
Bond angle ZC33IrN4 80.9°(3) 80.63°
ZC22IrN3 80.4°(3) 80.62°
ZC221rN4 95.6°(3) 96.05°
ZN1IrN3 90.5°(3) 90.50°
ZNL1IrCI 87.2°(2) 87.08°
£C22IrC33 90.7°(3) 87.40°
ZN3IrC33 92.7°(3) 94.03°
ZN3IrCl 96.5°(2) 96.03°
ZC33IrCl 92.7°(2) 94.33°
ZN4IrN1 95.9°(3) 94.96°
ZN1IrC22 89.7°(3) 91.04°
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Detection limit calculation 12

To determine the Signal/Noise ratio, the emission intensity of both complexes without H*/OH" was
measured by 10 times and the standard deviation of blank measurements was determined.

The detection limit is then calculated with the following equation.

Detection limit = 36/m; where o is the standard deviation of blank measurements, m is the slope between

the plot of PL intensity versus sample concentration.
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