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Abstract: Three new cyclometalated platinum ( Il ) complexes, PtB, PtB-F-2, and PtB-F-1, were designed and
synthesized to systematically investigate the influence of fluorine substitution sites on their photophysical and elec-
troluminescent properties. The structures of these complexes were confirmed by 'H/”C NMR and mass spectrometry.
Combined experimental characterization and theoretical calculations were employed to elucidate the regulatory effect
of fluorine substituents on the photophysical and electrochemical behaviors of the complexes. The results reveal that
the substitution position of the fluorine atom has a pronounced impact on the emission spectra. Compared with the
non-fluorinated PtB, PtB-F-2 exhibits a red-shifted emission, whereas PtB-F-1 shows a blue-shifted emission. In
degassed dichloromethane solutions at room temperature, all complexes display bright green emission in the range of
505-533 nm, with photoluminescence quantum yields of 20. 1%-27.2% and lifetime of 1.96-3.87 ws. When
applied as the emissive dopants in organic light-emitting devices, the corresponding devices exhibit intense green elec-
troluminescence with maximum external quantum efficiencies (EQEs) of 19.4%-22.2% and maximum luminance

values of 24 761-30 316 cd*m™. Among them, PtB-F-1 and its device demonstrate the best photoluminescent and

WA B#A: 2025-11-17; fEiT B3 2025-11-30

BEETIE : 1R A AP (U23A20594, U22A20399) 5 89 8 35 DX (L ) 516 28 ) i ol 1 0 ol "L  Dl RU5HT F 5 e ™ 46 % i ™
i H (JBGS2024007)
Supported by National Natural Science Foundation of China (U23A20594, U22A20399) ; National Excellent Engineers Innova-
tion Institute of Guangdong-Hong Kong-Macao Greater Bay Area (Foshan) Advanced Manufacturing Industry (JBGS2024007)



200 K b/

¥R

5 47 %

electroluminescent performance. This study highlights that precise modulation of fluorine substitution sites within the

PtB backbone effectively tunes the emission characteristics of Pt( Il ) complexes, offering a feasible molecular design

strategy for high-performance organic light-emitting materials and devices.

Keywords: organic light-emitting diodes; fluorine substitution site effect; platinum( Il ) complexes; electrolumines-

cent properties
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PiB & B L1(21. 48 g,8. 6 mmol) . P44
VB R B0 (14. 43 g, 10. 4 mmol) 1P T 3t V1 4k 4%
(1503 mg, 1. 72 mmol) F1 500 mL Z & , 75 @< A4
PR 135 CHEFER N 72 b 1F © %6/PU S0k TR =4/
1(w/v) BB, B2 AN A 400 mL /K Ar Hi [ 44, Fh1 8
TR R e Al R A 4 L 15 B B A
s AR e HIEC bt/ A P e/ LR L TiR=15/15/

1 Cofvlv) OFE B3 20 B IE SR T H & e/1E
& %e=1/5(v/v) =50 mL: 250 mL T 45 & 75 2] 7= 5
B K ,24.0 g, 7% K 85.7%. 'H NMR
(400 MHz, CDCI;) & 8.78(d, J=5.8 Hz, 1H), 8. 31
(dd, J=9.1, 4.4 Hz, 2 H), 8.23 (d, J=7.8 Hz,
1 H), 8.13 (d, J=8.5 Hz, 1 H), 7.80 (s, 1 H),
7.62 (dd, J=13.9, 4.4 Hz, 5 H), 7.47~7.41 (m,
6 H), 7.32 (ddd, J=12.7, 11.2, 5.1 Hz, 5 H),
7.20 (t, J=7.5 Hz, 3 H), 6.94 (t, J=7.3 Hz, 1 H),
6.76 (d, J=8.2 Hz, 1 H), 1.45 (s, 18 H) . "C
NMR (101 MHz, CDCl;) & 165.49(s), 165.09(s),
163.33(s),152.86(s),152.21 (s),150. 15 (d, J=
26.2 Hz),149.98~149. 64 (m),148. 19 (s), 142.51 (s),
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140.76 (s), 138.71 (s), 138.35 (s),
137.80 (s), 132.35 (s), 130.87 (s), 130.43 (d,
J=7.8 Hz), 129.41 (s), 128.97 (dd, J=30.38,
11.8 Hz), 127.76~127.32(m), 126. 56(d, J=35. 4
Hz), 126.12 (s), 126.02~125.85 (m), 125. 64
(s), 124.55 (d, J=53.0 Hz), 123.13 (s), 123. 11~
122.45 (m), 122.40(s), 121. 67(s), 121. 24 (d, J=
11.4 Hz), 120.98 (s), 119.81 (dd, J=33.1, 22.5
Hz), 119.44~119.10 (m), 118.51 (s),115.97 (s),
115.53 (s), 114.35 (s), 113.96 (s), 111.32 (s),
109.70 (s), 33.73 (s), 32.57~31 (m) . ESI-
HRMS caled for Cs,H,sN;OPUM+H] ™, 947.327 3;
found, 946. 321 0,

PtB-F-2 & B 4 L2(5. 4 ¢,3. 5 mmol) . JU%R
V4 TR B0 (3.48 g, 4.2 mmol) . DU T 3 VR Ak &%
(112 mg,0. 17 mmol) F1 Z R (500 mL) , 78 S AR
T ,130 ‘CRB 16 ho J2I 25 W5, SR I IE O
Pt/ L TR=10/1(vlv) K D J5ORHE 2%, & T Ab 3L
PIA AT 5 0 25 B oK, REARBT 3l o, B4 — 51
FHBE v e, BE T, 04T ik S A € 3% 43 5 bR R 00 0
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ZEN) BHIECk: R Wk R O MR=
4:1:0.5 (v/ov) VE g bk Bk 550 25 47 ik AT 635 43
B KR EEIR T A B 1E 2 E=20 mL:
80 mL HZ5 & , MR k7.2, ZFHH
S BE: F © BE=20 mL: 40 mL #1755 — Wk 45
A A5 B ZL 6 [ A 5.6 g, 77 % R 81.47% . 'H NMR
(400 MHz, CDCly) 8 8.72 (d, J=6.0 Hz, 1 H),
8.33~8.28 (m, 1 H), 8.25~8.17 (m, 2 H), 7.78
(dd, J=15.5,3.3 Hz,2 H), 7. 63 (d, J=10. 5 Hz,2 H),
7.59 (d, J=1.6 Hz, 2 H), 7. 44 (1, J=4. 4 Hz, 3 H),
7.35 (dd, J=15.1, 5.8 Hz, 3 H), 7.31~7.26 (m,
3 H),7.20(t, J=6.1 Hz, 4 H), 7.09 (t, J=7. 8 Hz,
2 H),6.93 (1, J=7.3 Hz, 1 H), 1.46 (s, 18 H) .,
“C NMR (101 MHz, CDCl;) 165.95 (s), 165.37
(s), 163.24 (s), 161. 11 (s), 154. 44 (s), 152.13
(d, J=4.5 Hz), 151.37 (d, J=2. 6 Hz), 149. 88 (d,
J=10.3 Hz), 148.97 (s), 142.30 (s), 140.90 (s),
140.39 (s), 138.37 (s), 138.17 (s), 137.50 (s),
129.36 (s), 128.28 (s), 127.93 (s), 127.26 (s),
126.70 (s), 126.70~126.00 (m), 125.52 (s),
123.72 (s), 123. 14 (d, J=19.5 Hz), 122.54 (s),
122.05 (s), 121.60~121.09 (m), 120.73 (s),
120.30 (d, J=10.5 Hz), 119.24 (s), 119.01 (s),
118.74 (s),114.78 (s), 113.83 (s),113.59 (s),
110.32 (s), 35.17 (s), 31.59 (s) . ESI-HRMS
caled for Cs,H FN;OPt [M+H]", 965. 318 0; found,
964.311 6.

PtB-F-1 B & 8 : % L3(2.1 g, 2. 72 mmol) . 4
AW AATRER (1.53 g,3. 67 mmol, ) P T 3L Ak &%
(87 mg,0.27 mmol) F S 2 (50 mL) , 75 | AR P
T MFAE] 130 °C, S 48 ho s AR I 2 e/ 2
iz £ BE=3/1 (o) K JERHE 2% o OB &5 o, 2
F =, A K (100 mL) , M7 0 5E , o 38, T4
A5 3 B 2 (0 [ A, A DR (35 43 2, R B ROk
LY I S N N TR N e/ @ S L o L
C e/ — AW BE/ TR £ T =2/2/0. 1 (v/vlv) 2 Ik BE
R, A5 2] B AR, 7R R A & H L/
1 =1/2(v/v)=15 mL:30 mL T 45 &4 , 159 ) 21 {0 [ 14,
4.1 g, /"% N 78.8%., "HNMR (400 MHz, CDCI;)
58.68 (d, J=5.7 Hz, 1 H), 8.42 (d, J= 3.3 Hz,
1 H),8.30 (dd, J=5.4,3.6 Hz, 1 H), 8.22 (d, J=
7.7 Hz, 1 H), 7.80 (s, 1 H), 7.61 (d, J=7.5 Hz,
4 H),7.44 (dd, J=7.7,5.6 Hz, 3 H), 7. 33 (dt, J=

15.8,7.5Hz,4H),7.20~7.13 (m, 4 H), 7. 09 (4,
J=7.7 Hz, 2 H), 6.95 (d, J=7.5 Hz, 1 H), 6.48
(dd, J=13.7,7.5 Hz, 1 H), 1.45 (s, 18 H) . "C
NMR (101 MHz, CDCl;) & 167.08 (d, J=2.9 Hz),
165.95 (s), 164.78 (s), 164.07 (s), 161.68 (d,
J=19.6 Hz), 151.93 (5),150.03 (s), 149.29 (s),
149.00 (d, J=2.7 Hz), 142.29 (s), 141.39 (s),
140.47 (s), 138.06 (d, J=15.1 Hz), 137.49 (s),
130. 30 (d, J=14. 4 Hz), 129. 37 (s), 128. 10 (d, J=
17.8 Hz), 127.34 (s), 126.67 (s), 125.46 (s),
123.63 (d, J=5.9 Hz), 123.32 (d, J= 12.6 Hz),
123.00 (s), 122.52 (s), 122.25 (s), 121.49 (d, J=
17.3 Hz), 120. 71 (s), 120. 68~119.94 (m), 114. 64
(s), 113.10 (d, J=5.8 Hz), 110. 31 (5),102. 04 (s),
101.77 (s), 99.99 (s), 31.56 (s) . ESI-HRMS
caled for Cs,H, FN;OPt [M+H]", 965. 317 9; found,
964.311 6.
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Fig.3 Characterization of thermal and electrochemical properties: (a) TGA, (b)DSC, and (c¢) cyclic voltammetry curves for

complexes PtB, PtB-F-2 and PtB-F-1
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(a) Absorption and photoluminescence (PL) spectra in CH,Cl, solution (room temperature). (b) PL spectral comparison.

(¢)Transient PL decay of the 3% doped mixed-host(DPCz: DBFTRzCz) film. PL spectra of (d)PtB, (e)PtB-F-2, and (f)

PtB-F-1 in PMMA films with varying doping concentrations
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Tab. 1 Summary of photophysical data for platinum complexes
E2) A, /mm A, 'mm /\p]"/nm (D..lh/% lps k10T k/(10°sT) T,°C E/V  E_/V HOMO/LUMO‘/eV
PtB 240,285,391 514 525 0.26 1.96 1.3 3.7 488 1.03  -1.48 -5.29/-2.78
PiB-F-2 240,286,384 533 538 0.20 3.87 0.2 2.5 512 1.05 -1.42 -5.25/-2.78
PiB-F-1 241,286,388 505 517 0.27 2.25 1.2 3.2 513 1.17  -1.40 -5.30/-2. 80

B R AT VAR R TR R 53 % 45 2 AE TR A E AR (DPCz: DBFTR2Cx) it 5 v 55 3 00 2% 14 5 06 %5 i

S 78 Dol R R (k) 5 Ak

S5 51 9 R ) e 8 5 k= @ ek = (1) FEBE 5 A A 2 O 57 1L A R A B 3 O AR A B =

_I:Enx +48 - E(I“c/l“(w) ] eV, E yyo = _[Eml +48 - E(F\:/law)] eV
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Fig.5 (a)Device architecture and energy level alignment. (b) EL spectra. (¢) Current density and luminance vs. voltage (L-V-J)

curves. (d) Current efficiency and power efficiency vs. luminance (CE-PE-L) curves. (e) External quantum efficiency vs.

luminance( EQE-L) curves. (f)Device lifetime curves
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