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Figure S1. '"H NMR spectrum of AtFOND (400 MHz, CDCl;).
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Figure S2. 3C NMR spectrum of AtFOND (125 MHz, CDCI;).
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Figﬁre S3. HR-MS spectrum of AtFOND.
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Figure S4. FAB-MS spectrum of (AtF),PtCl.
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Figure S5. 1H NMR spectrum of AtFNND (400 MHz, CDCI3).
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Figure S6. *C NMR spectrum of AtFNND (125 MHz, CDCly).



[ Mass Spectrum ]

Data: 20200623_AtFNNND-HR-001  Date : 23-Jun-2020 16:36
Sample : AtFNNND

Note : NBA

lon Mode : FAB+

RT:0.05min  Scan#:2

Elements : C 1000/0, H 100070, F 3/3, N 4/4, 0 2/2, Pt 1/1

Mass Tolerance  : 50mmu /;4{ M +
Unsaturation (U.S.): -0.5 - 1000.0 L J
¢
[%]
327611 636.1194
100 635.1184
80~
60
40 |
634.19
3p.1235
20 - 621.0983
b l l I 649.1203
Jaaild 1, ahl ‘11 1 | bl i m/z
ey g f ; 1 ' f f ' I ' T f I ' 1 T f 1
600 610 620 630 640 650 660 670 680 690 700
Observed m/z Int% Err[ppm / mmu] U.S. Composition
1 636.1194 100.00 41.2 / +0.8 14.5 C23 H20 FAN4 02 Pt = (534 [IBC

Figure S7. HR-MS spectrum of AtFNND.
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Figure S8. 'H NMR spectrum of PBSOND (400 MHz, CDCly).
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Figure S9. 3C NMR spectrum of PBSOND (125 MHz, CDCI;).
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Figure S10. HR-MS spectrum of PBSOND.
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Figure S11. FAB-MS spectrum of (PBS),PtCl.
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Figure S12. '"H NMR spectrum of PBSNND (400 MHz, CDCl3).
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Figure S13. '°C NMR spectrum of PBSNND (125 MHz, CDCls).
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Figure S14. HR-MS spectrum of PBSNND.



Table S1. Comparison of selected geometric parameters of the studied platinum complexes.

Selected bond lengths (A)

Pt complexes

PIN(1) PLC PLO PI-N(qn)

Crystal® 1.99 1.08 2.09 2.04

AtFOND DFT? 2.03 201 2.14 2.07

Crystal® 2.00 2.00 2.08 2.03

AtFNND DFT® 2.03 2.02 2.13 2.07

PBSOND DFT? 2.06 2.02 2.15 2.07

Crystal® 2.02 1.99 2.10 2.01

PBSNND DFT? 2.06 2.02 2.15 2.06

Selected bond angles (°)

Pt complexes O-Pt- C-Pt- C-Pt- O-Pt- N(1)-Pt- O-Pt-C
N() N() N(gn) N(qn) N(gn)

Crystale 927 81.0 105.3 81.1 173.6 1721

AtFOND  "Sen 936 80.5 106.6 79.6 1716 1727

Crystal’  92.1 81.2 106.1 80.6 1717 1732

AtENND — “Sen 936 80.6 106.8 79.3 1718 173.1

PBSOND DFT? _ 97.9 80.1 103.6 79.0 1732 1738

Crystal’ 978 80.8 101.8 80.5 1734 1724

PBSNND — “pere 981 80.0 103.8 78.8 1733 1739

@Results obtained experimentally from the single crystal X-ray structure. ? Results obtained by
DFT calculation using b3lyp method for the ground state geometry .
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Figure S15. Decay profile of the PL intensity of studied platinum complexes in degassed CH,Cl,
at room temperatures.
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Theoretical studies

All of the calculations were performed with the Gaussian 16 program package. The geometry
optimization of ground states of the studied Pt(II) complexes were simulated with DFT at the
B3LYP/LANL2DZ (Pt) and B3LYP/ 6-31g(d,p) (H, C, N, S, O) levels using CH,Cl, as the solvent.
The optimized structures of AtFOND, AtFNND, PBSOND and PBSNND complexes were used
to calculate the 12 lowest singlet (Sy — S;,) and triplet optical electronic transitions (Sg — T1,)
using the TD-DFT method. The solvent effect is based on the polarizable continuum model (PCM),
which is implemented in the Gaussian 16 program. The contribution of a group to a molecular
orbital was calculated within the framework of Mulliken population analysis using the AOMix
program. The calculated optical absorption and emission transition characters of all the complexes
in dichloromethane are summarized in Table S2. While the frontier molecular orbitals involved in

the lower-lying transitions are depicted in Fig. 4.

Table S2. Calculated wavelengths and molecular orbitals character of the optical transitions
for the studied platinum complexes in dichloromethane solvent

Complex State A (nm) Main contribution of MOs (%)
AtFOND So— S 432 HOMO — LUMO (69)
So— T, 507 HOMO — LUMO (61)
AtFNND So— S 454 HOMO — LUMO (67)
So— T 505 HOMO — LUMO (49)
PBSOND So— S 435 HOMO — LUMO (68)
So— T, 519 HOMO — LUMO (56)
PBSNND So— S 438 HOMO — LUMO (66)
So— T, 508 HOMO — LUMO (40)
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Fig. S17. The current density and voltage characteristics of four NIR platinum complex OLEDs.
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Figure S18. 1D GIWAXS spectrum of PBSNND along the direction of Q. (out-of-plane
direction to the substrate) extracted from the corresponding 2D GIWAXS patterns (Fig. 10). The
corresponding d-spacing, d = 21t/Q,.
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