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ABSTRACT. New heteroleptic compounds of Pt(II) containing cyclometalated N-heterocyclic 15 

carbenes, [PtCl(R-C^C*)(PPh3)] (R-CH^C*-κC*= 3-methyl-1-(naphthalen-2-yl)-1H-imidazol-2-16 

ylidene (R-C= Naph) 1A; 1-(4-(ethoxycarbonyl)phenyl)-3-methyl-1H-imidazol-2-ylidene (R = 17 

CO2Et, 1B) and [Pt(R-C^C*)(py)(PPh3)]PF6 (py = pyridine; R-C = Naph, 2A; R = CO2Et, 2B), 18 

have been prepared and fully characterized. All of them were obtained as the trans-(C*, PPh3) 19 

isomer in high yields. The selectivity of their synthesis has been explained in terms of the degree 20 

of transphobia (T) of pairs of ligands in trans positions. The X-ray diffraction studies on both, 21 
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2A and 2B, revealed that only in 2A, containing a C^C* with a more extended π-system, the 1 

molecules assemble themselves into head-to-tail pairs through intermolecular π···π contacts. The 2 

photophysical properties of 2A and 2B and those of the related compounds [Pt(NC-3 

C^C*)(PPh3)L]PF6 (NC-CH^C*-κC*= 1-(4-cyanophenyl)-3-methyl-1H-imidazol-2-ylidene; L = 4 

pyridine (py, 2C), 2,6-dimethylphenylisocyanide (CNXyl, 3C) and 2-mercapto-1-5 

methylimidazole (MMI, 4C) have been examined to analyze the influence of the R-substituent 6 

on the R-C^C* (R-C = Naph, R = CO2Et, CN) and that of the ancillary ligands (L) on them. 7 

Experimental data and TD-DFT calculations showed the similarity of the electronic features 8 

associated to R-C^C* (R= CN, CO2Et) and the difference of them with respect to R-C^C* (R-C 9 

= Naph). All the compounds are very efficient blue-emitters in PMMA films under Ar 10 

atmosphere, with QY values ranging from 68% (2B) to 93% (2C). In solid state, the color of the 11 

emission changes to yellowish-orange for compounds 2A (λmax = 600 nm) and 3C (λmax = 590 12 

nm), because of formation of aggregates through intermolecular π···π interactions. 2C and 3C 13 

were chosen to fabricate fully solution-processed electroluminescent devices with blue (2C), 14 

yellow-orange (3C) and white light (mixtures of 2C:3C) emission from neat films of the 15 

compounds as emitting layers.  16 

INTRODUCTION 17 

Extensive investigations on phosphorescent transition metal complexes have been carried out 18 

in the last decade driven especially by their applicability in organic light emitting devices 19 

(OLEDs), particularly those of Ru(II), Ir(III) and Pt(II).1-5 The efficiency in the emission of 20 

visible light is attributed to the strong spin-orbit coupling (SOC) induced by the heavy metal 21 

atom that facilitates both fast intersystem crossing (ISC) and the formally spin-forbidden triplet 22 

radiative decay, which lead to conversion rates of up to 100%.6-8  23 
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Currently, most blue-emitting materials with high quantum yield are based on Ir(III) as the 1 

metal ion, but the number of Pt(II) compounds is increasingly growing.3, 9-16 Population of a high 2 

energy excited state required for an efficient blue emission upon excitation competes with the 3 

photo- or thermal population of high-lying metal dd* states, the later leading to severe 4 

geometrical distortions of the molecules which result in non-radiative deactivation and 5 

degradation via bond-breaking processes.17 In the chemistry of Pt(II), a common approach for 6 

the design of efficient and stable blue-phosphorescent systems is the incorporation of strong field 7 

ligands to the metal coordination sphere, such as C-deprotonated imines able to act as 8 

bidentate,18, 19 tridentate11, 17, 20 and even tetradentate21-24 ligands. The use of bidentate ligands 9 

has the advantage of the allowed electronic tunability of the Pt(II) complexes by varying the 10 

ancillary ligands. In this context, cyclometalated N-heterocyclic carbenes (C^C*) may surpass 11 

the high ligand field splitting capacity of the C^N-ligands, since they present two C-σ bonds. 12 

Another consequence of the presence of strong carbon-metal bonds is the robustness and/or 13 

stability of the carbene complexes which may provide long-term functional materials.10-16, 25, 26, 14 

Up to now, most Pt(II) compounds containing C^C* cyclometalated ligands contain β–15 

diketonate ligands,16, 25-34 or two equal monodentate ligands35 to complete the coordination 16 

sphere of the platinum center, but it is a constraining factor in the design of a variety of 17 

complexes. In a previous work we reported that based on the NMR data, the trans-influence of 18 

the carbene (C*) is very high and not much different from that of the metalated C atom, in such a 19 

way that attempts to synthesize heteroleptic Pt(II) complexes containing bidentate C^C* 20 

cyclometalated ligands, [Pt(C^C*)LL’], render mixtures of the trans- and cis-(C*, L) isomers.36 21 

However, we concluded that if L = PPh3 the degree of transphobia T[CAr/PPh3)] of this pair of 22 

ligands in trans positions is larger than T[C*/PPh3] and directs the selective formation of the 23 
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trans-(C*, PPh3) isomer, in such a way that the heteroleptic complexes [PtCl(NC-C^C*)(PPh3)] 1 

(1C) and [Pt(NC-C^C*)(PPh3)L]PF6 (L = py 2C, CNXyl 3C, MMI 4C) could be selectively 2 

obtained as the trans-(C*/PPh3) isomer, and they are the only heteroleptic C^C* cyclometalated 3 

compounds of Pt(II) reported so far.36 4 

Aiming to explore the generality of this assessment we have expanded the research to the 5 

synthesis of new related compounds varying the cyclometalated NHC ligands: [Pt(R-6 

C^C*)Cl(PPh3)] (R-C = Naph 1A, R = CO2Et 1B) and [Pt(R-C^C*)(py)(PPh3)]PF6 (R-C = Naph 7 

2A, R = CO2Et 2B). We have also studied the photophysical properties of the ionic compounds 8 

2A-2C, 3C and 4C, both, experimental and theoretically, through TD-DFT calculations, trying to 9 

compare the effect of varying either the C^C* or the L ligand on it (L = py, CNXyl, MMI). 10 

Moreover, compounds 2C and 3C were chosen to fabricate Organic Light Emitting Diodes 11 

(OLEDs) with blue (2C), yellow-orange (3C) and white light (mixtures of 2C:3C) emission. 12 

OLEDs were fabricated by a full solution process technology with a non-doped emitting layer 13 

(EML) thanks to the good processability of the compounds. Most of the works on Pt based 14 

OLEDs deals with devices fabricated with vacuum evaporation techniques37-39 due to the low 15 

solubility and/or poor ability of these compounds to form thin homogeneous films when 16 

deposited from solution. To the best of our knowledge, solution processed devices so far reported 17 

have been obtained with emissive layer (EML) composed by host-guest systems where the Pt 18 

emitter is blended in either polymeric or molecular hosts in order to reduce aggregation 19 

quenching processes and to increase the film homogeneity, both for molecular40-44 and 20 

dendrimeric emitters.45, 46 For these reasons all the devices so far reported with non-doped EML 21 

have been obtained by using vacuum processed technologies.47, 48 On the other hand, non-doped 22 

devices offer many advantages, as the higher color stability and simpler device structure. 23 
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Moreover, for blue emitting devices, the use of blends imposes strict requirements on the host 1 

triplet energy levels, whose energy must be high enough to prevent back-transfer processes. To 2 

the best of our knowledge, the results reported in this paper represent the first example of 3 

solution processed Pt-based devices obtained with non-doped EML. With this very simple 4 

approach, by mixing two compounds at different ratios, we are able to tune the OLEDs emission 5 

from blue to yellow-orange, passing through white.  6 

EXPERIMENTAL SECTION 7 

General Comments. Instrumental methods used for characterization and spectroscopic 8 

studies, DFT computational details, X-ray structures, details of the preparation of PMMA films 9 

and fabrication of electroluminescent devices are contained in the Supporting Information. All 10 

chemicals were used as supplied and [{Pt(μ-Cl)(η3-2-Me-C3H4)}2],49 [{Pt(µ-Cl)(Naph^C*)}2] 11 

(A),33 [{Pt(µ-Cl)(CO2Et-C^C*)}2] (B),35 [{Pt(µ-Cl)(NC-C^C*)}2] (C) and 1C−4C36 were 12 

prepared following the literature procedures. 13 

Synthesis of [PtCl(Naph^C*)(PPh3)] (1A). PPh3 (158.6 mg, 0.59 mmol) was added to a 14 

suspension of A (233.4 mg, 0.27 mmol) in dichloromethane (30 mL) at r.t. After 1 h of reaction, 15 

the solution was filtered through Celite and the solvent was removed under reduced pressure. 16 

The residue was treated with MeOH (5 mL), filtered, and washed with MeOH (2 mL) to give 1A 17 

as a pale yellow solid. Yield: 282.2 mg, 76 %. Anal.Calcd for C32H26ClN2PPt·CH2Cl2: C, 50.49; 18 

H, 3.60; N, 3.57. Found: C, 50.82; H, 3.39; N, 3.50. 1H NMR (400 MHz, methylene chloride-d2): 19 

δ =7.75-7.83 (m, 6H, Ho (PPh3)), 7.62 (d, 3J12,11= 8.1, 1H, H12), 7.53 (m, 1H, H2), 7.34-7.46 (m, 20 

10H, Hm (PPh3), Hp (PPh3) and H14), 7.24 (ddd, 3J11,12 = 8.1, 3J11,10 = 7.0, 4J11,9 = 1.3, 1H, H11), 21 

7.08 (m, 3JH,Pt = 68.6, 1H, H7), 7.06 (ddd, 3J10,9 = 8.1, 3J10,11 = 7.0, 4J10,12 = 1.2, 1H, H10), 7.00 22 

(m,1H, H3), 6.62 (d, 3J9,10= 8.1, 1H, H9), 4.31 (s, 3H, H4). 13C{1H} NMR plus HMBC and HSQC 23 
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(101 MHz, methylene chloride-d2): δ = 171.9 (s, C1), 146.1 (s, C5), 138.5 (d, 3JC7,P =8.2, C7), 1 

135.9 (d, 2JC,P = 10.9, 3JC,Pt = 19.7, 6C, Co(PPh3)), 130.7 (s, 3C, Cp(PPh3)), 128.3 (d,2JC,P = 10.1, 2 

6C, Cm(PPh3)), 127.1, 127.0 (s, 2C, C9 and C12), 125.1, 125.0 (s, 2C, C11 and C10), 124.7 (d, 4JC,P 3 

= 5.8, C3), 114.7 (s, C2), 107.5 (s, C14), 38.5 (s, C4). 31P {1H} NMR (162 MHz, methylene 4 

chloride-d2): δ = 30.1 (s, 1JP,Pt= 2913.5).195Pt{1H} NMR (85.6 MHz, methylene chloride-d2): δ= 5 

−4210.5 (d). IR (ATR, cm−1): ν = 303 (m, Pt-Cl). MS (MALDI+): m/z 664.3 6 

[Pt(Naph^C*)(PPh3)]+, 700.3 [PtCl(Naph^C*)(PPh3)]+. 7 

Synthesis of [PtCl(CO2Et-C^C*)(PPh3)] (1B). It was prepared following the method 8 

described for 1A.PPh3 (84.5 mg, 0.31mmol) and B (130.6 mg, 0.14 mmol). 1B (Yield: 157.5 mg, 9 

77%). Anal.Calcd for C31H28ClN2O2PPt: C, 51.56; H, 3.90; N, 3.88. Found: C, 51.95; H, 3.85; N, 10 

3.89. 1H NMR (400 MHz, methylene chloride-d2): δ = 7.68-7.78 (m, 6H, Ho (PPh3)), 7.61 (dd, 11 

3J9,10= 8.1,4J9,7 = 1.7, 1H, H9), 7.55 (m, 3JH,Pt = 66.5, 1H, H7), 7.33-7.46 (m, 10H, Hm (PPh3), Hp 12 

(PPh3) and H2), 7.04 (d, 3J10,9 = 8.1, 4JH,Pt = 22.1, 1H, H10), 6.97 (m,1H, H3), 4.30 (s, 3H, H4), 13 

3.94 (q, 3JH,H = 7.2, 2H, CH2 (OEt)), 1.00 (t, 3JH,H = 7.2, 3H, CH3 (OEt)). 13C{1H} NMR plus 14 

HMBC and HSQC (101 MHz, methylene chloride-d2): δ = 172.0 (s, C1), 166.3 (s, CO2Et), 151.1 15 

(s, C5), 140.9 (d, 3JC7,P =9.5, C7), 135.8 (d,2JC,P = 11.2,3JC,Pt = 22.0, 6C, Co(PPh3)), 131.4 (s, C6), 16 

130.9 (d, 4JC,P = 2.3, 3C, Cp(PPh3)), 128.4 (d,2JC,P = 10.5, 6C, Cm(PPh3)), 125.9 (s, C9), 124.5 (d, 17 

4JC,P = 6.1, C3), 114.5 (d, 4JC,P = 2.6, C2), 111.0 (s, C10), 60.6 (s, CH2 (OEt)), 38.5 (s,C4), 14.4 (s, 18 

CH3 (OEt)). 31P {1H} NMR (162 MHz, methylene chloride-d2): δ = 29.9 (s, 1JP,Pt= 19 

2910.9).195Pt{1H} NMR (85.6 MHz, methylene chloride-d2):δ = −4247.0 (d). IR (ATR, cm−1): ν 20 

= 286 (m, Pt-Cl), 1704 (m, C=O). MS (MALDI+): m/z 686.1 [Pt(CO2Et-C^C*)(PPh3)]+ 21 

Synthesis of [Pt(Naph^C*)(py)(PPh3)]PF6 (2A). Pyridine (16.0 μL, 0.20 mmol) and KPF6 22 

(37.5 mg, 0.20 mmol) were added to a pale yellow suspension of 1A (139.6 mg, 0.20 mmol) in 23 
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acetone (30 mL). After 1 h of stirring at r.t., the solvent was evaporated to dryness and the 1 

residue treated with dichloromethane (35 mL) and filtered through Celite. Then, the solvent was 2 

removed under reduced pressure and the residue was treated with diethylether (10 mL), filtered 3 

and washed with diethylether (5 mL) to give 2A as a pale yellow solid. Yield: 144.6 mg, 82%. 4 

Anal.Calcd for C37H31F6N3P2Pt: C, 50.01; H, 3.52; N, 4.73. Found: C, 49.76; H, 3.28; N, 4.46. 5 

1H NMR (400 MHz, methylene chloride-d2): δ =8.44 (d, 3JH,H = 6.6, 3JH,Pt = 21.7, 2H, Ho (py)), 6 

7.60-7.72 (m, 9H, Ho (PPh3), Hp (py), H2 and H12), 7.51 (s, 4JH,Pt = 10.0, 1H, H14), 7.45 (m, 3H, 7 

Hp (PPh3), 7.30-7.37 (m, 6H, Hm (PPh3)), 7.29 (ddd, 3J11,12 = 8.1, 3J11,10 = 7.0, 4J11,9 = 1.2, 1H, 8 

H11), 7.19 (m, 2H, Hm (py)), 7.12 (ddd, 3J10,9 = 8.1, 3J10,11 = 7.0, 4J10,12 = 1.2, 1H, H10), 7.08 (d, 9 

3J7,P = 2.4, 3JH,Pt = 61.2, 1H, H7), 7.03 (m,1H, H3), 6.82 (d, 3J9,10= 8.1, 1H, H9), 2.87 (s, 3H, H4). 10 

13C{1H} NMR plus HMBC and HSQC (101 MHz, methylene chloride-d2): δ = 171.9 (d, 2JC1,P = 11 

137.5, C1), 152.4 (s, Co (py)), 146.1 (s, C5), 141.1 (d, 3JC7,P =9.6, C7), 139.5 (s, Cp (py)), 135.2 (d, 12 

2JC,P = 11.6, 3JC,Pt = 20.3, 6C, Co(PPh3)), 131.7 (s, 3C, Cp(PPh3)), 129.1 (d,2JC,P = 10.5, 6C, 13 

Cm(PPh3)), 127.7 (s, Cm (py)), 127.3, 127.1 (s, 2C, C9 and C12), 126.1 (s, C11), 125.5 (s, C10), 14 

124.8 (d, 4JC,P = 5.0, C3), 121.4 (s, C6), 115.0 (s, C2), 108.5 (s, 4JC14,Pt = 26.5, C14), 35.6 (s, C4). 15 

31P {1H} NMR (162 MHz, methylene chloride-d2): δ = 29.8 (s, 1JP,Pt = 2926.2).195Pt{1H} NMR 16 

(85.6 MHz, methylene chloride-d2):δ= −4253.5 (d).IR (ATR, cm−1): ν =829 (s, PF6), 556 (s, 17 

PF6). MS (MALDI+): m/z 664.3 [Pt(Naph^C*)(PPh3)]+. ΛM (5x10-4 M acetone solution): 73.35 18 

Ω-1 cm2mol-1. 19 

Synthesis of [Pt(CO2Et-C^C*)(py)(PPh3)]PF6 (2B). It was prepared following the method 20 

described for 2A.Pyridine (24.7 µL, 0.31 mmol), KPF6 (28.7 mg, 0.15 mmol) and 1B (110.5 mg, 21 

0.15 mmol). 2B (Yield: 115.2 mg, 83 %). Anal.Calcd for C36H33F6N3O2P2Pt: C, 47.48; H, 3.65; 22 

N, 4.61. Found: C, 47.47; H, 3.65; N, 4.72. 1H NMR (400 MHz, methylene chloride-d2): δ = 8.45 23 
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(d, 3JH,H = 5.0, 3JH,Pt = 21.7, 2H, Ho (py)), 7.64-7.72 (m, 2H, Hp (py) and H9), 7.56-7.64 (m, 6H, 1 

Ho (PPh3)), 7.41-7.52 (m, 5H, H2, H7 and Hp (PPh3)), 7.33 (m, 6H, Hm (PPh3)), 7.21 (m, 2H, Hm 2 

(py)), 7.14 (d, 3J10,9 = 8.2, 4JH,Pt = 11.0, 1H, H10), 7.07 (m,1H, H3), 3.92 (q, 3JH,H = 7.1, 2H, CH2 3 

(OEt)), 2.90 (s, 3H, H4), 0.95 (t, 3JH,H = 7.1, 3H, CH3 (OEt)). 13C{1H} NMR plus HMBC and 4 

HSQC (101 MHz, methylene chloride-d2):δ = 172.8 (d, 2JC1,P = 136.2, C1), 165.9 (s, CO2Et), 5 

152.4 (s, Co (py)), 151.3 (s, C5), 142.4 (d, 3JC7,P = 9.7, C7), 139.8 (s, Cp (py)), 135.2 (d, 2JC,P = 6 

11.5,3JC,Pt = 21.1, 6C, Co(PPh3)), 132.0 (d, 4JC,P = 2.0, 3C, Cp(PPh3)), 129.3 (d, 3JC,P = 10.8, 6C, 7 

Cm(PPh3)), 128.0 (s, Cm (py)), 127.8 (s, C9), 124.9 (d, 4JC,P = 4.8, C3), 122.9 (d, 2JC,P = 6.2, C6), 8 

115.5 (d, 4JC,P = 2.3, C2), 111.6 (s, 3JC,Pt = 29.2, C10), 60.7 (s, CH2 (OEt)), 35.9 (s, C4), 14.3 (s, 9 

CH3 (OEt)). 31P {1H} NMR (162 MHz, methylene chloride-d2): δ = 29.2 (s, 1JP,Pt= 2930.0). 195Pt 10 

{1H} NMR (85.6 MHz, methylene chloride-d2): δ = −4288.0(d). IR (ATR, cm−1): ν =832 (s, 11 

PF6), 556 (s, PF6), 1707 (m, C=O). MS (MALDI+): m/z 686.1 [Pt(CO2Et-C^C*)(PPh3)]+. ΛM 12 

(5x10-4 M acetone solution): 71.84 Ω-1 cm2 mol-1 13 

 14 

RESULTS AND DISCUSSION  15 

Synthesis and characterization of [PtCl(R-C^C*)(PPh3)] and [Pt(R-C^C*)(py)(PPh3)]PF6 16 

The dinuclear complexes [{Pt(μ-Cl)(R-C^C*)}2] (R-C = Naph (A), R = CO2Et (B)) react with 17 

PPh3 in a 1:2 molar ratio in dichloromethane at room temperature (Scheme 1, path a and 18 

Experimental Section) to give the mononuclear complexes trans-(C*, P) [PtCl(R-C^C*)(PPh3)] 19 

(R-C = Naph 1A, R = CO2Et 1B). Then, compounds [Pt(R-C^C*)(py)(PPh3)]PF6 (R-C= Naph 20 

2A, R= CO2Et 2B) were synthesized by treating 1A and 1B with one equivalent of KPF6 and 21 

excess of pyridine in acetone at room temperature (see Scheme 1, path b and Experimental 22 

Section); they were isolated from their solutions as pure solids in high yields (ca. 83 %). 23 
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All the spectroscopic and crystallographic data discussed below support the formulation 1 

proposed for all of these new compounds and their trans-(C*, PPh3) geometry, like in the 2 

previously reported compounds 1C-4C.36  3 
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Scheme 1. Syntheses of compounds 5 
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Very relevant structural information was provided by multinuclear NMR spectra. The 1H NMR 7 

spectra of 1A, 1B, 2A and 2B show the expected signals for the C^C* group and the auxiliary 8 

ligands with intensity ratios corresponding to the proposed stoichiometries (see Experimental 9 

Section and the SI, Figures S1-S4). It is worth noting that resonances corresponding to H7, H9 10 

and H10 protons in compounds 1A and 2A appear more shielded than the H14, H12 and H11 11 

ones due to the anisotropic effect caused by the proximity in space of the aromatic ring current of 12 

the phenyl group of the PPh3. This same phenomenon is also observed in the H4 resonance of 13 

complexes 2A and 2B (δ∼ 2.90 ppm) which undergoes an important upfield shift when compared 14 

with those of the corresponding chloride counterparts, 1A and 1B, (δ∼ 4.30 ppm). In this case, 15 

the anisotropic shielding effect is associated to the pyridine ring coordinated in a cis position to 16 

 9 



the carbenic fragment.36 In agreement with their formulation, the 31P{1H} NMR spectra of 1 

1A−2B show only one sharp signal at ca. 30 ppm flanked by platinum satellites, and their 2 

195Pt{1H} NMR spectra exhibit the expected doublets ranging from −4210.5 to −4288.0 ppm (see 3 

Experimental Section and Figure S5). The δP, δPt and 195Pt−31P coupling constants are very 4 

similar to those found in the related complexes 1C and 2C,36 with a trans-(C*, PPh3) geometry, 5 

and are in the range of complexes with a P−Pt−C trans arrangement,50-52 making evident the 6 

strong trans influence of the carbene atom (C*) of the two R-C^C* groups (R-C = Naph, R = 7 

CO2Et) as well. As inferred from the 195Pt NMR spectral data, the naphthyl derivatives (1A and 8 

2A) appear downfield shifted (17 - 37 ppm) with respect to those of the ethoxycarbonyl (1B and 9 

2B) and the cyano ones (1C and 2C), indicating that the larger π system induces an important 10 

withdraw of electron density from the platinum center. These spectral and electronic features 11 

were also observed in related compounds [Pt(R-C^C*)(CNR’)2]PF6.
35 In addition, the 13C{1H} 12 

NMR spectra of 2A and 2B revealed the presence of a doublet at ∼172 ppm with a 31P-13C 13 

coupling constant value of ca. 136 Hz, corresponding to the quaternary carbenic carbon (C1). 14 

However those of 1A and 1B could be only detected by 2D 1H-13C HMBC correlation 15 

experiments (see SI, Figures S1 and S2). 16 

As inferred from these NMR data the cleavage of the bridging system rendered compounds 17 

trans-(C*, PPh3)-[PtCl(R-C^C*)(PPh3)] (R-C = Naph 1A, R = CO2Et 1B) as a unique isomer and 18 

the subsequent replacement of Cl by py in the coordination environment of Pt proceeds with 19 

stereoretention giving compounds trans-(C*, PPh3)-[Pt(R-C^C*)(py)(PPh3)]PF6 (R-C= Naph 20 

2A, R= CO2Et 2B). These results were the expected ones considering the degree of transphobia 21 

(T) of pairs of ligands in trans positions.53-57 In our previous work we concluded that T[CAr/L)] > 22 

T[C*/L] and T[CAr/PPh3)] > T[CAr/py)] > T[CAr/Cl)], in such a way that the T[CAr/PPh3)] should 23 

 10 



be the greatest one. The current experimental results indicated that, as it was observed in case of 1 

compounds 1C−4C, the difference between T[CAr/PPh3)] and T[C*/PPh3] is big enough to direct 2 

the selective formation of trans-(C*, PPh3)-complexes 1A−B, 2A−B as pure compounds. This 3 

conclusion was confirmed by the single crystal X-ray diffraction analysis of 2A and 2B shown in 4 

the following. 5 

Crystal Structure Determination of [Pt(R-C^C*)(py)(PPh3)]PF6 6 

The crystal structures of 2A and 2B have been determined by X-ray diffraction studies 7 

(Figures1 and S6-S8, Table S1). The asymmetric unit of 2A contains two molecules (Pt1 and 8 

Pt2) with similar structural details (see Figure S6). The platinum(II) center exhibits a distorted 9 

square-planar environment due to the small bite angle of the NHC cyclometalated ligands (R-10 

C^C*) [79.48(13) −80.09(13)º]. This C−Pt−C bite angle and both Pt−C bond lengths are similar 11 

to those observed for other five-membered metalacycles of Pt(II) with N-heterocyclic 12 

carbenes.26-30, 33, 35, 36, 58-60 PPh3 and pyridine complete the coordination sphere of the platinum 13 

center. The Pt–N,36, 61-64 and Pt–P36, 50, 65-68 bond distances are within the typical range for 14 

platinum (II) compounds with these trans to σ-bonded carbon atoms. The pyridine rings are 15 

placed almost perpendicular to the platinum coordination planes (Pt, C, C, P, N) with dihedral 16 

angles of 85.44° (Pt1, 2A), 80.20° (Pt2, 2A) and 74.89° (2B). In their crystal structure packings, 17 

intra- and very weak inter-molecular interactions were observed (Figures S7, S8). As observed in 18 

the 1H NMR spectra, there are C–H···π intramolecular interactions between the Me groups 19 

(C4/C41) and the pyridine rings in 2A [d(C4···Cg = 3.267 Å) and d(C41···Cg2 = 3.381 Å)] 20 

whereas in 2B those contacts are significantly longer [d(C4···Cg = 3.788 Å); Cg are the centroids 21 

of the pyridine rings]. Also, there are π···π intramolecular interactions (3.11 − 3.59 Å) between 22 

one of the phenyl groups of the PPh3 and the pyridine rings. 23 
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 1 

Figure 1. Molecular structure of the complex cation of 2B. Selected bond lengths (Å) and angles 2 

(deg): Pt-C(1) 2.031(3); Pt-C(6) 2.035(3); Pt-P(1) 2.3031(8); Pt-N(3) 2.116(3); C(1)-Pt-C(6) 3 

79.48(13); C(6)-Pt-P(1) 93.08(9); C(1)-Pt-N(3) 96.81(12); P(1)-Pt-N(3) 90.94(8). Solvent 4 

molecules, PF6
– and hydrogen atoms have been omitted for clarity. Thermal ellipsoids are drawn 5 

at the 50% probability level. 6 

 7 

In 2A, the molecules arrange themselves in head-to-tail pairs, showing a clear offset stacking 8 

with rather long intermolecular π···π contacts (∼ 3.50 Å, see Figure S7) whereas in 2B the 9 

molecules are located far apart with no π···π interactions between each other. 10 

Additionally, in both crystal structures (2A and 2B) there are some weak C-H···F contacts (d 11 

C−F= 3.03 Å; d H−F= 2.30 Å, see Figure S8)69-71 between the cationic complexes and the PF6
– 12 

anion which is in agreement with the low conductivity measurements.  13 

Photophysical properties of compounds [Pt(R-C^C*)(py)(PPh3)]PF6 (R-C = Naph (2A); R = 14 

CO2Et (2B), CN (2C)) and [Pt(NC-C^C*)(PPh3)L]PF6 (L = CNXyl (3C), MMI (4C)). 15 

In this section we compare the absorption and emission properties of two sets of compounds, 16 

2A−2C and 2C−4C, aiming to study how the photophysical properties of these ionic compounds 17 
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are affected by the variation of the NHC group or the ancillary ligands respectively. UV−vis 1 

spectra data of 2A−4C are listed in Table S2. As shown in Figure 2, in diluted CH2Cl2 solution 2 

they all display strong absorption bands at λ ≤ 300 nm (ε> 104 M-1cm-1) which are normally 3 

attributed to the 1IL transitions of the NHC ligand.  4 

 5 

Figure 2. Normalized absorption spectra in CH2Cl2 (5x10-5 M) at r.t. 6 

Complexes 2B and 2C show almost identical UV-vis spectra with the lowest-energy 7 

absorption at around 315 nm (ε∼103 M-1cm-1), suggesting that the electronic features of the R-8 

C^C* (R = CO2Et, CN) ligands are comparable and quite different from those of the naphthyl 9 

counterpart, 2A. 10 

The latter exhibits an additional low energy band at λ∼ 350 nm (ε∼ 103 M-1cm-1) which is very 11 

similar to that observed in complexes with the same cyclometalated NHC ligand (Naph^C*).33, 35 12 

It appears slightly shifted to higher energies when compared to the isocyanide derivatives, 13 

[(Naph^C*)Pt(CNR’)2]PF6 (R’ = t-Bu, Xyl),35 which indicates the participation of the ancillary 14 

ligands in it. The involvement of the auxiliary ligands in the lowest energy absorptions can also 15 

be noticed for complexes 2C−4C. The one corresponding to the isocyanide derivative, 3C (λ= 16 
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320 nm), is shown clearly red-shifted with respect to the pyridine one, 2C (λ= 316 nm). While 1 

that of 4C, becomes a less intense shoulder (λ= 314 nm) accompanied with an additional band at 2 

λ= 352 nm. This lowest-energy absorption of 4C (352 nm) obeys Beer’s Law, suggesting that it 3 

is due to transitions in the molecular species and that no significant aggregation occurs within the 4 

concentration range from 10-3 to 10-6 M (see Figure S9). UV-Vis spectra of all complexes were 5 

recorded in different solvents (Table S2) showing no significant solvatochromism, except for 6 

compound 2A (see Figure S10). It presents a slight negative solvatochromism in the lower 7 

energy spectral region (λ> 340 nm), which indicates the existence of charge transfer (CT) 8 

transitions.72 9 

Solid state diffuse reflectance spectra are depicted in Figure S11. They show no particular 10 

differences when compared to those observed in solution of CH2Cl2. Therefore, the weak 11 

intermolecular π-π and C-H···F interactions observed in their X-ray structures (at ca 100 K) 12 

seem to have no important effects in the absorption at room temperature. 13 

DFT and TD-DFT calculations in solution of CH2Cl2 for 2A−2C and 4C have been carried out 14 

to provide correct assignments for the UV-vis absorptions and also, to evaluate the effect of both, 15 

cyclometalated R−C^C* and ancillary ligands (L) on the photophysical properties. 16 

The optimized geometries of the ground state, S0, and T1 (Tables S3-S10) were carried out at the 17 

M06/SDD(Pt)/6-31G*(ligands atoms) level. The geometric parameters of the optimized 18 

structures (S0) agree reasonably well with the experimental values (Tables S11 and S12). 19 

Diagrams of the frontier molecular orbitals (FOs) in the ground state are depicted in Figure S12 20 

and the relative compositions of the different energy levels are reported in Table 1. Excitation 21 

energies at the ground state geometry were calculated by TD-DFT in CH2Cl2 solution and 22 

selected low-lying transitions are listed in Table S13. The composition of the FOs of 2B and 2C 23 
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are practically identical, which confirm the similarities of the electronic features of the R-C^C* 1 

(R = CN, CO2Et) cyclometalated groups. In these cases the HOMOs are mainly constructed from 2 

π-orbitals of the C^C* ligand (ca. 75%) and dπ-orbitals of the Pt center (25 %) and the LUMOs 3 

are similar to the HOMOs but with some contribution of the ancillary ligands: 20% Pt, ca. 65% 4 

C^C*, 8% PPh3 and 7% py. However, in case of 2A, the HOMO is almost entirely localized on 5 

the Naph^C* fragment (90%) while the LUMO is mostly centered on the pyridine (70%) with a 6 

little contribution of Naph^C*(ca. 15%) and Pt orbitals (ca. 10%). By comparing 2C and 4C, it 7 

can be observed that in 4C the presence of MMI instead of py in the coordinating sphere of 8 

platinum leads to a HOMO mainly based on the auxiliary ligand (MMI, 85%) with only a low 9 

contribution of Pt and R-C^C*orbitals, while no significant changes are induced in the LUMO 10 

composition with respect to that in 2C, which is mostly centered on the R-C^C* orbitals. Thus, 11 

by modifying both ligands, either the R-C (C^C*) or L, the nature and composition of the FOs 12 

change considerably and therefore, the nature of the lowest energy singlet transition. The 13 

calculated S1 in CH2Cl2 arises from HOMO to LUMO transition for 2B, 2C and 4C while for 2A 14 

arises mainly from H→L (39%) and H→L+1 (36%) transitions.  15 

 16 
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 1 
 2 
Figure 3. Normalized UV−vis absorption spectrum of 4C in CH2Cl2, calculated transitions in 3 
CH2Cl2 (colored bars) with the diagrams of the frontier orbitals. 4 
 5 
 6 

Considering that the calculated allowed absorptions are in good qualitative agreement with the 7 

experimental UV-vis spectra (Figures 3, S13−S15) the lowest energy absorption bands can be 8 

attributed to mixed transitions: ILCT [(NHC)]/LL’CT [π(NHC) →π*(L’)] for 2B and 2C and 9 

LL’CT [π(NHC) →π*(py)]/ ILCT [π(NHC) →π*(NHC)]/LMCT [π(NHC) → 5d(Pt)] for 2A and 10 

L’LCT [π*(MMI) →π*(NHC)]/L’MCT [π*(MMI) → 5d(Pt)] for 4C. Complex 4C shows also a 11 

very weak calculated absorption at 336 nm (S2, see Figure 3) that implicates the H−1→L (95%) 12 

transition. Its energy and electronic nature are very similar to the calculated S1 transition in 13 

complexes 2B and 2C.  14 

 15 

 16 

 16 



Table 1. Population analysis (%) of frontier MOs in the ground state for 2A─2C and 4C in solution of CH2Cl2 

MO eV Pt R-C^C* PPh3 L 

 2A 2B 2C 4C 2A 2B 2C 4C 2A 2B 2C 4C 2A 2B 2C 4C 2A 2B 2C 4C 

L+1 -1.57 -1.66 -1.72 -1.37 26 5 5 23 34 7 4 25 14 1 1 46 26 87 90 6 

L -1.72 -1.89 -1.99 -2.00 11 20 20 23 15 64 69 67 4 8 7 7 70 8 4 3 

H -6.28 -6.72 -6.88 -6.46 9 25 24 9 90 74 75 3 1 1 1 3 0 0 0 85 

H-1 -6.60 -7.16 -7.24 -6.85 18 61 56 24 80 8 4 74 1 30 39 1 1 1 1 1 
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Emission data are summarized in Table 2. The phosphorescence of all complexes in CH2Cl2 

(10−5 M, 298 K) is quenched, even under Ar atmosphere, which may be due to thermal non 

radiative processes.34 Nonetheless, in a rigid matrix (CH2Cl2 solution at 77 K), these molecules 

show bright and long live luminescence. All compounds show well resolved vibronic emissions 

and their excitation profiles mimic the corresponding UV-Vis absorptions. In case of 2A, 

containing Naph^C* cyclometalated group, the phosphorescence appears at λmax∼ 474 nm with a 

monoexponential decay substantially long (∼ 480 µs). The analogous complexes, 2B, 2C, as well 

as 3C and 4C, all of them containing the R-C^C* (R = CN, CO2Et) cyclometalated groups, 

exhibit a phosphorescent emission (λmax∼ 450 nm) blue-shifted with respect to 2A (see Figure 4) 

and shorter decays (about 20 µs). Among those complexes containing the NC-C^C* 

cyclometalated group, 2C−4C, the Xyl derivative (3C) produces an emission slightly shifted to 

lower energies with respect to 2C and 4C. The emissive behavior (emission energy and lifetime) 

of 2A in CH2Cl2 rigid matrix is very similar to that observed in other compounds containing the 

same “(Naph^C*)Pt” fragment.33, 35 Thus, taking into account all these data and the TD-DFT 

calculations, the phosphorescent emissions of 2A can be mainly assigned to 3ILCT [(NHC)] 

transitions mixed with some, if any, 3LL’CT [π(NHC) →π*(L)]/3LMCT [π(NHC) → 5d(Pt)] 

character. The emission bands of 2B and 2C−4C are tentatively ascribed to transitions of 

monomeric species derived from 3ILCT [(NHC)]/3LL’CT [π(NHC) →π*(L’)] excited states. It is 

worth noting that the low energy absorption (S1) of 4C was attributed in the UV-Vis Section to 

mixed transitions L’LCT [π*(MMI) →π*(NHC)]/L’MCT [π*(MMI) → 5d(Pt)]. However, the 

emission features are identical to those observed for 2B, 2C and 3C, which correspond to the 

assignment of the S2 calculated absorption. 
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Table 2. Photophysical data for complexes 2A−2C, 3C and 4C. 

Com. Media (T/K) λex (nm) λem (nm) τ (µs)d φe 

2A CH2Cl2a(77) 355 474max, 511, 551, 598 481  
 CH2Cl2b (77) 357 474max, 511, 551, 598 478  
 PMMA Film 340 476max, 511, 600sh  0.87 
 Solid (298) 368 557, 600max, 650 35 0.06 
 Solid (77) 361 541sh, 552, 581sh, 597max, 648sh 65  

2B CH2Cl2a(77) 315 444max, 475, 506, 545sh 23  
 CH2Cl2b (77) 360 447max, 477, 509, 545sh 24  
 PMMA Film 330 448, 476max, 503, 543sh  0.68 
 Solid (298) 360 455, 474max, 501 2.6 0.19 
 Solid (77) 364 455, 474max, 505 15  

2C CH2Cl2a(77) 314 444max, 474, 505, 538sh 23  
 CH2Cl2b (77) 355 447max, 477, 509, 538sh 22  
 PMMA Film 320 446, 472max, 500, 540sh  0.93 
 Solid (298) 350 446, 472max, 500, 540sh 17 0.35 
 Solid (77) 355 447, 469max, 500, 540sh 25  

3C CH2Cl2a(77) 320 449max, 480, 513, 543 26.9  
 CH2Cl2b (77) 350 450, 483max, 515, 545, 615 24  
  400 545max, 615sh 1.6  
  450 545sh, 615max 2.0  
 PMMA Film 340 453, 480max, 511, 550sh  0.87 
 Solid (298) 465 590 1.2 0.11 
 Solid (77) 350 465, 488max, 524 20  
  390 465, 488, 545max 1.8  
  460 545sh, 615max 2.2  

4Cc CH2Cl2a(77) 314, 355 444max, 474, 506, 543sh 19  
 CH2Cl2b (77) 320, 375 449max, 479, 512, 548sh 14  
  450 558 4  
 Solid (298) 370 449, 474max, 505, 538sh 2.6 0.11 
 Solid (77) 370 444, 474max, 506, 538sh 12.7  

a = 10-5M; b = 10-3M; c = not soluble to prepare PMMA films in CH2Cl2 10-2 M; d= 
measurements at λmax; e = PMMA films in Ar atmosphere. 

 
 

In fact, if assuming the lowest energy absorption (S1) as the emissive state, the geometry of the 

first excited state (T1) should show a decrease of the Pt-S bond distance with respect to that of 

the ground state (S0) (see Table S11) since an electron would be promoted from a 

dπ*(Pt/S(MMI)) antibonding orbital in the excitation process (see HOMO in Figure 3 or S12). 
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Figure 4. Normalized excitation () and emission (▬) spectra in rigid matrix of CH2Cl2 (10-5 

M) at 77 K. 

But this is not observed and the Pt-S distance remains invariable (∆= 0.01). Nonetheless, there is 

a shortening of the Pt-C6 and Pt-C1 distances in the T1 structure when compared to those of the 

S0 one, which may be attributed to promoting an electron from a dπ*(Pt/NHC) antibonding 

orbital (see HOMO-1 in Figure 3 or S12) in the excitation process. This same shortening is also 

detected in the T1 structures of 2B and 2C. Thus, the emissive behavior of 2B, 2C and 4C is 

practically identical and seems to arise from the S1 (2B and 2C) and S2 (4C) low lying 

absorptions. At higher concentration (10-3 M), the pyridine-complexes 2A−2C display the same 

emission profiles and lifetimes than those obtained in diluted solution (10-5 M) whereas for 3C 

and 4C, the emission profile depends on the excitation wavelength. In complex 3C, when 

monitoring the spectra at λex = 400 nm, an unstructured low energy (LE) band at 545 nm 

becomes the predominant while one emission at 615 nm can be selectively tuned by exciting at 

λex = 450 nm. In complex 4C, a LE emission band at 558 nm is observed upon excitation at 450 

nm (see Figure S16). The excitation maxima of these LE bands appearing the low energy 
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spectral region (∼ 400 and 450 nm), and their lifetime decays (in the order of 2−4 µs) are shorter 

than those of the monomer emissions. As a result of taking all this into consideration, we 

tentatively ascribe these LE bands to 3ππ* transitions from aggregates formed by intermolecular 

interactions. This wavelength dependent behavior was formerly observed in some of the 

isocyanide derivatives [Pt(C^C*)(CNR)2]PF6.35 

The spectra of poly(methyl methacrylate) (PMMA) films of all of these complexes perfectly 

match with those in rigid matrix of CH2Cl2 (see Figure 5 and Table 2). Thus, the origin of the 

emissions for all complexes in PMMA seems to be the same as those in rigid matrix. Quantum 

yield (QY) measurements revealed that all complexes are very good blue-emitters at room 

temperature. To the best of our knowledge, the QY values (68% − 93%) are amongst the highest 

ones for blue emitters of platinum(II).25, 26, 28-30, 32, 34, 58, 73 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Normalized emission spectra of 2C. Picture taken under UV light (λex = 365 nm). 

 

Experiments with pure powders showed that at 298 K and 77 K, complexes 2B, 2C and 4C 

exhibit a phosphorescent blue emission (see Figure 6) with patterns and lifetimes very similar to 

those in rigid matrix of CH2Cl2. 
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Hence, their emissions are most likely originated from the same excited states. However, the 

naphthyl derivative, 2A, shows an orange emission with maximum at ca. 600 nm either at 298 K 

or at 77 K (see Figures 6 and S17) instead of the blue one displayed in PMMA and rigid matrix 

of CH2Cl2. Its apparent vibronic spacings [1286 cm-1], that match the skeletal vibrational 

frequency of the NHC ligand, and the lifetime values allow it to be ascribed to 3ππ* transitions 

from aggregates formed by intermolecular π···π interactions among the “Naph^C*“ moieties.25, 

33, 35 

 

 

 

 

 

 

Figure 6. Normalized emission spectra in solid state at 298 K. Pictures under UV light (λex = 

365 nm). 

 

Complex 3C shows at 298 K an unstructured broad band with maximum at 590 nm that fit to a 

short monoexponential decay (τ= 1.2µs). Upon cooling to 77 K, the emissive behavior resembles 

to the wavelength dependent one registered in rigid matrix of CH2Cl2 (10-3 M) (see Figure S18). 

Quantum yield (Φ) measurements carried out on neat solid powders (35% − 6%) revealed that 

the emissions are generally quenched because of the presence of dioxygen in the measuring 

chamber. The QY value results particularly low for complex 2A, which could be attributed to the 

low efficiency of the emissive 3ππ* excited states.  

2A 2C 

4C 

2B 
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The thermo-gravimetric analysis (TGA) of these blue-emitters indicated that under argon at 1 

atm. they are stable at temperatures over 200°C [247.31ºC 2A, 244.47ºC 2B, 206.82ºC 2C, 

269.64ºC 3C, 239.12ºC 4C]. 

Electroluminescence 

2C and 3C were chosen to fabricate OLEDs with blue and yellow-orange emission, 

respectively, while devices containing mixtures of the two have been considered in order to 

obtain intermediate colors (i.e. white light emission). Despite the conventional approach used for 

solution processable organometallic Pt complex is their dispersion into a conjugated host matrix 

with proper additives to achieve good charge carrier balancing, we explore here a simpler bilayer 

structure consisting in a hole injection layer covered with the neat compound as EML, thanks to 

its good film forming ability. As hole injection layer a film of polyvinylcarbazole (PVK) is 

deposited onto the ITO/PEDOT:PSS coated glass by following the procedure reported 

elsewhere.74 Afterwards a neat film of 2C or 3C is deposited by spincoating from a CHCl3 

solution. This simple and unconventional, for organometallic phosphors, device architecture 

exhibited unexpected good electro-optical performances.  

In Figure 7 the electroluminescence (EL) spectra of 2C, 3C and of four mixtures of them 

at different weight ratios are reported. The EL spectrum of 2C well corresponds to its 

photoluminescence (PL) spectrum with a structured blue emission at 452 and 478 nm (see Figure 

S19). The EL spectrum of 3C displays the broad band at 550 nm associated to its excimer 

emission (see Figure S20). The EL spectra of the 2C:3C mixtures with a 3C content of 50% or 

higher display mainly the emission of 3C while a balanced emission from the two compounds is 

obtained for the device with a 3C content of 10-20%, giving nearly white light emission (see 

Figures 7 and S21). The situation is quite different in the corresponding PL spectra, whose 

 23 



dominant emission comes from the 2C compound (see Figure S22). The different behaviors of 

the PL and EL spectra of the 2C:3C mixtures is mainly related to the higher efficiency of the 3C 

based device, when compared to the 2C one (see Table 3). These observations suggest a more 

favorable energy barrier for carrier injection in 3C, in agreement with the positions of their 

HOMO-LUMO energy levels (see Figure S23). Despite the devices are not optimized in terms of 

Pt-complex layer thickness and charge carrier regulation, they display encouraging good 

performance (see Table 3 and Figure S24) and stability, if considering the simple and unusual 

bilayer devices architecture unexplored for organometallic complexes processed by solution 

methods. 

 

 
Figure 7. EL spectra of ITO/PEDOT:PSS/PVK/EML/Ba/Al devices with EML of spin-coated 

2C, 3C and 2C:3C at different weight ratios, driven at 5 V. The CIE 1931 chromaticity diagram 

is reported with the (x, y) position of the OLEDs emissions. 
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Table 3. OLEDs performances 

weight ratio 
EQE (%) LMAX (cd/m2) 

CIE 1931 

(x, y) 2C 3C 

0 100 0.3 50 (0.39;0.53) 

20 80 0.2 101 (0.38:0.51) 

50 50 0.1 9 (0.36;0.50) 

80 20 0.02 5 (0.31;0.44) 

90 10 0.007 6 (0.27;0.37) 

100 0 0.01 4 (0.21;0.29) 

 

CONCLUSIONS  

In this work, we report the selective synthesis of new heteroleptic NHC cycloplatinated 

compounds [PtCl(R-C^C*)(PPh3)] (R-C = Naph 1A, R = CO2Et 1B) and [Pt(R-

C^C*)(py)(PPh3)]PF6 (R-C = Naph 2A, R = CO2Et 2B) as a sole isomer, the trans-(C*, PPh3) 

one. As previously observed in the synthesis of compounds [PtCl(NC-C^C*)(PPh3)] 1C and 

[Pt(NC-C^C*)(PPh3)L]PF6 (L= py 2C, CNXyl 3C, MMI 4C), the difference between 

T[CAr/PPh3)] and T[C*/PPh3] resulted to be large enough to direct the clean formation of the 

trans-(C*, PPh3) isomer, in such a way that this feature seems to be of general application. 

Compounds 2A−2C, 3C and 4C prove to be among the most efficient Pt(II) blue- or greenish-

blue emitters in PMMA films with QY values, measured under Ar atmosphere, ranging from 

68% 2B to 93% 2C. The emission properties of all of them match with those in rigid matrix of 

CH2Cl2. In these conditions, no significant changes in the emission properties of compounds 

2C−4C, differing only in the nature of one ancillary ligand, were observed. Comparison of the 
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emission properties of compounds 2A−2C differing only in the R-C^C* group, shows that in 2A 

the larger π system induces an important withdraw of electron density from the platinum center, 

resulting in a bathochromic shift of its emission (ca. 30 nm) with respect to those of the 

analogous 2B and 2C, and in a much slower emissive decay because of the predominant ILCT 

character of its emission. Both experimental data and TD-DFT calculations bring to light the 

practically identical electronic features of the R-C^C* moiety (R = CN, CO2Et). In the solid 

state, as much 2A as 3C show a weak yellowish-orange emission attributable to π-π* excited 

states of aggregates formed by intermolecular π···π interactions. Compounds 2C and 3C were 

chosen to fabricate OLEDs. Thanks to the good processability of the compounds, this is the first 

example of Pt-based devices fabricated by a full solution process technology with a non-doped 

emitting layer (EML). This very simple approach allowed us to tune the OLEDs emission from 

blue (2C) to yellow-orange (3C), passing through white (mixtures of 2C:3C). 
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Table of Contents Synopsis 

The heteroleptic compounds [Pt(R-C^C*)(PPh3)L]PF6 (R-C = Naph, R = CO2Et, L = py; R = 

CN; L = py, CNXyl, MMI), were selectively obtained as the trans-(C*, PPh3) isomer. They are 

efficient blue- or greenish-blue Pt(II) emitters in PMMA films, with QY values ranging from 

68% to 93%. Electroluminescent devices with blue (2C), yellow-orange (3C) and white light 

(mixtures of 2C:3C) emissions were fabricated by a full solution process technology with a non-

doped emitting layer. 
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