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Fig. S1 NMR H1 spectra of these 2-phenylthiazole Ir(III) complexes.

 

S

NS

O

O

Ir
O

O

2



S

NS

O

O

Ir
O

O

F 2

S

NS

O

O

Ir
O

O

F

F

2



S

NS

O

O

Ir
O

O

F

F

F 2

S

NS

O

O

Ir
O

O

F

F

F

F

F 2

Fig. S2 NMR C13 spectra of these 2-phenylthiazole Ir(III) complexes.



S

NS

O

O

Ir
O

O

F 2

S

NS

O

O

Ir
O

O

F

F

2



S

NS

O

O

Ir
O

O

F

F

F 2

S

NS

O

O

Ir
O

O

F

F

F

F

F 2

Fig. S3 NMR F19 spectra of these 2-phenylthiazole Ir(III) complexes.



Table S1 Single crystal data for IrST-0F
Complex IrST-0F

CCDC No. 1817403
formula C35H27IrN2O6S4

formula weight 1011.39
crystal system Triclinic
space group P

a /Å 11.983(2)
b /Å 12.525(2)
c /Å 14.611(2)

α /deg 76.766(8)
β /deg 68.353(9)
γ /deg/ 77.376(9)
V /Å3 1962.2(5)

Z 2
Dcalcd /g·cm−3 1.712

crystal size /mm3 0.042×0.156×0.293
F /000 996

μ/mm−1 3.866
θ range /deg 1.52 - 25.14

diffrn reflns number 6804
reflns number total 14245
no. of parameters 471

R1, wR2 [I> 2.0σ (I)]a 0.0354,0.0981
R1, wR2 (all data) 0.0423,0.1081

GOF on F2 b 1.092
a R1 = Σ||F0| − |Fc||/Σ|F0|. wR2 = {Σ[w(F0

2 − Fc2)2]/Σ [w(F0
2)2]}1/2. b GOF = [(Σw|F0| − 

|Fc|)2/(Nobs − Nparam)]1/2.

Table S2 Selected structural parameters of IrST-0F
Complex Bond Angles/° Bond Lengths/Å

C(25)-Ir(1)-C(10)    89.2(2) N(1)-Ir(1)-O(2)   87.92(18) Ir(1)-C(25)  1.964(6)
C(25)-Ir(1)-N(2)     80.0(2) C(25)-Ir(1)-O(1)    91.8(2) Ir(1)-C(10)  2.003(5)
C(10)-Ir(1)-N(2)     93.1(2) C(10)-Ir(1)-O(1)  175.10(19) Ir(1)-N(1)   2.037(5)
C(25)-Ir(1)-N(1)   97.10(19) N(2)-Ir(1)-O(1)   91.80(19) Ir(1)-N(2)   2.040(5)
C(10)-Ir(1)-N(1)     80.3(2) N(1)-Ir(1)-O(1)   94.81(18) Ir(1)-O(1)   2.140(4)
N(2)-Ir(1)-N(1)   172.88(17) O(2)-Ir(1)-O(1)   88.83(19) Ir(1)-O(2)   2.136(4)
C(25)-Ir(1)-O(2)  174.87(19)
C(10)-Ir(1)-O(2)     90.7(2)

IrST-0F

N(2)-Ir(1)-O(2)      94.9(2)
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Fig. S4 TG carves for these 2-phenylthiazole-type Ir(III) complexes.

 

250 300 350 400 450 500 550 600

0.0

0.2

0.4

0.6

0.8

1.0  L-0F
 L-1F
 L-2F
 L-3F
 L-5F

Ab
so

rp
tio

n 
(a

.u
.)

Wavelength (nm)

 
 

(a)  

300 350 400 450 500

0.0

0.2

0.4

0.6

0.8

1.0 (b)
PL

 in
te

ns
ity

 (a
.u

.)

Wavelength (nm)

 

 

 
 

 L-0F
 L-1F
 L-2F
 L-3F
 L-5F

Fig. S5 UV-Vis and PL spectra for these 2-phenylthiazole ligands.
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Fig. S6 CV carves for these 2-phenylthiazole-type Ir(III) complexes.
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Fig. S7 Exlarged view of the NTO particle orbitals for these 2-phenylthiazole-type Ir(III) complexes, 
the isocontour is 0.2, the arylsulfonyl units are marked with green circles.
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Figure S8. Current density‒voltage‒luminance (J‒V‒L) relationships of the OLEDs.
 

10 100 1000
0.1

1

10

100

0.1

1

10Device A1

 L
/

P(c
d 

A-1
 /l

m
 W

-1
)

Luminance (cd m-2)

 L

 P

 


ext  



 ext

 

100 1000 10000

0.1

1

10

100

0.1

1

10
Device B1

 L
/

P(c
d 

A-1
 /l

m
 W

-1
)

Luminance (cd m-2)

 L

 P

 


ext  



 ext



 

1 10 100 1000
0.1

1

10

100

0.1

1

10Device C1

 L
/

P(c
d 

A-1
 /l

m
 W

-1
)

Luminance (cd m-2)

 L

 P

 


ext  



 ext

 

1 10 100 1000
0.1

1

10

100

0.1

1

10Device D1

 L
/

P(c
d 

A-1
 /l

m
 W

-1
)

Luminance (cd m-2)

 L

 P

 


ext  



 ext

 

1 10 100 1000
0.1

1

10

100

0.1

1

10Device E1

 L
/

P(c
d 

A-1
 /l

m
 W

-1
)

Luminance (cd m-2)

 L

 P

 


ext  



 ext

Figure S9. EL efficiencies luminance curves for the OLEDs


