Supporting Information:

Synthesis and Characterization of Luminescent Cyclometalated
Platinum(l1) Complexes with Tunable Emissive Colors and Their

Application Studies in Organic Memories and OLEDs

Alan Kwun-Wa Chan, Maggie Ng, Yi-Chun Wong, Mei-Yee Chan*, Wing-Tak
Wong and Vivian Wing-Wah Yam*

Department of Chemistry, The University of Hong Kong, Pokfulam Road, Hong
Kong, PR China

S1



Table Sla Crystal and structure determination data of 4

empirical formula
formula weight
temp, K
wavelength, A
crystal system
space group

a, A

b, A

c, A

S, deg
volume, A3

Z,A®

density (calcd), g cm ™
crystal size

index ranges

reflections collected/unique
GoF on F?
final R indices [I > 25(1)]

largest diff peak and hole, e A

CaoH37NsPt
782.84

299
0.71073
Monoclinic
C2/c

14.3245(12)
13.9107(11)

16.7445(14)
104.782(1)
3226.1(5)

4

1.612

0.50 mm x 0.18 mm x 0.16 mm
-17<h<17
-16 <k <16
-11<1<19
8718/2822
1.05

R; =0.016
WR; = 0.040
0.46 and —0.52
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Table S1b Selected bond lengths [A] and angles [°] for 4 with estimated standard
deviations in parentheses

Pt1—C8 1.944(3) Pt1—N3 2.103(3)
Pt1—N1' 2.011(2) Pt1—N1 2.011(2)
C8—Pt1—N1' 80.03(6) C8—Pt1—N3 180.000(1)
C8—Pt1—N1 80.03(6) N1—Pt1—N3 99.97(6)
N1—Pt1—N1 160.05(12) N1—Pt1—N3 99.97(6)

The representation i refers to the symmetrical component of the complex

Table S1c Computed bond lengths [A] and angles [°] of complex 4 optimized at the
PBEO level

Pt1—C8 1.938 Pt1—N3 2.114
Pt1—N1' 2.027 Pt1—N1 2.027
C8—Pt1—N1' 79.81 C8—Pt1—N3 180.00
C8—Pt1—N1 79.81 N1'—Pt1—N3 100.19
N1'—Pt1—N1 159.62 N1—Pt1—N3 100.19

The representation i refers to the symmetrical component of the complex
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Table S2 Selected singlet excited states (S,) of 4-6 computed by TDDFT/CPCM
(CH.CI,) at the optimized ground-state geometries

Complex S, Excitation® Coefficient”  Vertical excitation fe
energy (nm)

4 1 H—L 0.71 496 0.000

2 H—-L+1 0.70 444 0.000

3 H-1—-L 0.70 376 0.012

4 H-3—L 0.62 358 0.279

5 H-2—L 0.66 351 0.143

6 H-2—L+1 0.47 346 0.134
H-1-L+1 -0.42

7 H—L+2 0.69 337 0.050

8 H-1-L+1 0.55 337 0.008
H-2—L+1 0.42

9 H-4—L 0.70 326 0.000

10 H-3—L+1 0.65 318 0.022

5 1 H—L 0.71 529 0.000

2 H—-L+1 0.70 469 0.000

3 H-1-L 0.70 383 0.010

4 H-3—L 0.61 358 0.255

5 H-2—L 0.66 352 0.155

6 H—L+2 0.70 350 0.038

7 H-1-L+1 0.54 349 0.127
H-2—L+1 0.32
H-3—L 0.31

8 H-2—L+1 0.54 340 0.030
H-1-L+1 -0.42

9 H-5—L 0.70 326 0.000

10 H—L+3 0.70 324 0.001

6 1 H—L 0.70 463 0.004

2 H—L+2 0.70 416 0.000

3 H—L+1 0.70 411 1.225

4 H—L+3 0.66 369 0.414

5 H-1-L 0.67 361 0.027
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6 H-3—L 0.62 355 0.286

7 H-2—L 0.63 346 0.149

8 H-2—L+2 0.55 344 0.138
H-3—L 0.31

9 H—L+4 0.60 343 0.110

10 H-1—-L+2 0.63 325 0.000

The orbitals involved in the excitations (H = HOMO and L = LUMO).

"The coefficients in the configuration interaction (Cl) expansion that are less than or
equal to 0.3 are not listed.

“Oscillator strengths.
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Table S3 Cartesian coordinates of the optimized structure of 4 at the S, state
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Table S4 Cartesian coordinates of the optimized structure of 4 at the T, state
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Table S5 Cartesian coordinates of the optimized structure of 5 at the S, state
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Table S6 Cartesian coordinates of the optimized structure of 5 at the T, state
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Table S7 Cartesian coordinates of the optimized structure of 6 at the S, state
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Table S8 Cartesian coordinates of the optimized structure of 6 at the T, state
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Figure S1 Normalized emission spectra of complex 1 with different excitation
wavelengths and its corresponding free alkynyl ligand in degassed CH,Cl, at 298 K
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Figure S2 Normalized emission spectra of complex 3 and its corresponding free
alkynyl ligand upon excitation at 436 nm in degassed CH,Cl, at 298 K

S14
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Figure S3 Normalized emission spectra of complexes 1-6 upon excitation at 400 nm in
butyronitrile glass at 77 K
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Figure S4 Normalized emission spectra of (a) 1-3 and 4—6 upon excitation at 400 nm
in solid state at 77 K
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Figure S5 (a) Electronic absorption spectra of 1 in acetone (——) , acetonitrile
(——), ethyl acetate (——), 1,4-dioxane (——), toluene (——) and
dichloromethane (——) at 298 K at a concentration of 5 x 10 M. (b) Plot of
absorption maximum as a function of empirical parameters of solvent polarity
E+(30).
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Figure S6 Spatial plots (isovalue = 0.03) of selected molecular orbitals of complex 5
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Figure S7 Spatial plots (isovalue = 0.03) of selected molecular orbitals of complex 6
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