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General considerations K,PtCl, (Alfa Aesar), Ag(OC(O)CFj3) (Spectrochem) and NaOAc
(Sigma Aldrich) were purchased from commercial vendors and used as received. The IR
spectral data were obtained through ATR method from powdered samples on an
IRAffinity—1 Shimadzu FTIR spectrometer in the frequency range 400-4000 cm™'.
Elemental analyses were performed on an Elementar Analysensysteme GmbH VarioEL
V3.00 and VarioEL Cube. Time of flight mass (TOF-MS) spectra were recorded on
Agilent Technologies 6530, Accurate-Mass Q-TOF LC/MS instrument using electrospray
positive ion mode. 'H, 3C and 'F NMR spectra were recorded on a JEOL ECX 400 NMR
spectrometer operating at 400, 100.5, and 376.5 MHz (with CF;COOH as an external
standard), respectively. 1Pt NMR spectra of 10—13 were recorded on a Bruker AV-400
NMR spectrometer operating at 85.8 MHz (with K,PtCl, as an external standard).!*>Pt
NMR spectra of 7-9 and 14—19 were recorded on a JEOL ECX 400 NMR spectrometer
operating at 85.8 MHz (with K,PtCl, as an external standard). The chemical shifts are
reported in ppm relative to tetramethylsilane or residual solvent signal. Melting points were
recorded on a Buchi melting point apparatus (Model: M—560) and the reported values are

uncorrected.

Optical measurements

The microscopic optical images (Bright field), PL images and crystalline state visible
emission spectra were recorded using a modified confocal high-resolution microscope
(Olympus BX-51). The modified microscope is equipped with a fiber coupled 400nm
(+5nm) diode laser and -xenon lamp as sources. The emission spectra and images were
collected, respectively by a fiber optic spectrometer (Ocean Optics, Maya 2000Pro) and a

camera (Olympus, DP26) through a 425 nm long-pass filter in specular reflection mode.!
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Syntheses of some useful compounds

Symmetrical NN’ N "“triarylguanidines, [ArN=C(NHAr);] (Ar = 2-(MeO)C¢H,y, 2-
MeCgHy, 4-MeCgHy, 2,4-Me,CgH3,2 2,5-Me,CgH33, 2-FCqHy* and 2-CIC¢H4?), cis-
[PtCL(S(O)Me,),], cis-[Pt(TFA)y(S(O)Me,),]® and 1-5°>¢ were prepared following the

literature procedures.

[ArN=C(N(H)Ar),] (Ar = 2-BrC¢H,4) N,N -~Bis(2-bromophenyl)thiourea (386 mg, 1.00
mmol), 2-bromoaniline (190 mg, 1.10 mmol), KOH (675 mg as 70% aq. solution) and
nitrobenzene (100 mg) were charged into a 25 mL round bottom (RB) flask. The contents
in the RB flask were gradually heated up to 110 °C and maintained at the same temperature,
while being stirred for 8 h. The reaction mixture was cooled to RT and diluted with water
(10 mL). The organic portion was extracted with CH,Cl, (3 x 5 mL) and the extract dried
over anhydrous Na,SO, for an hour and filtered. The volatiles from the extract were
removed under vacuum to afford a dirty white solid. Subsequently, the solid was purified
by column chromatography using 5% ethyl acetate:n-hexane (1/5, v/v) mixture as eluent
to afford the guanidine as white flaky solid. Yield = 85% (445.3 mg, 0.849 mmol). Mp:
131.4 °C. Anal. Calcd. for C;oH4N;3Br3 (M,, = 524.05): C, 43.55; H, 2.69; N, 8.02. Found:
C, 43.35; H, 2.54; N, 7.80. ATR-IR (cm™!): YNH) 3368 (br, w); v(C=N) 1632 (m). ESI
Mass (HRMS) m/z [ion] Caled.: 523.8796 [M+H]". Found 523.8832. '"H NMR (CDCls,
400 MHz): oy 6.93 (br, 3 H, ArH (1 H), NH (2 H)), 7.30 (t, Juy = 7.8 Hz, 6 H, ArH), 7.55
(d, Jun = 7.6 Hz, 5 H, ArH). BC{'H} NMR (CDCl3, 100.5 MHz): & 122.9, 124.0, 125.4,

126.7, 128.6, 129.7, 133.0, 144.1.
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[ArN=C(N(H)Ar),] (Ar = 4-FC¢H,) N,N -Bis(4-fluorophenyl)thiourea (500 mg, 1.89
mmol), 4-fluoroaniline (210 mg, 1.89mmol), KOH (260 mg as 35% aq. solution) and
nitrobenzene (100 mg) were charged into a 25 mL RB flask. The contents in the RB flask
were gradually heated up to 110 °C and maintained at the same temperature, while being
stirred for 8 h. The reaction mixture was cooled to RT and diluted with water (10 mL). The
organic portion was extracted with CH,Cl, (3 x 5 mL) and the extract dried over anhydrous
Na,SO, for an hour and filtered. The volatiles from the extract were removed under vacuum
to afford a dirty white solid. Subsequently, the solid was purified by column
chromatography using 10% ethyl acetate:n-hexane (1/10, v/v) mixture as eluent to afford
the guanidine as white solid. Yield =71% (458.5 mg, 1.343 mmol). Mp: 105.2 °C. ATR-IR
(em™): YNH) 3398 (w); v(C=N) 1631 (s); 826 (s). ESI Mass (HRMS) m/z [ion] Calcd.:
341.1140 [M+H]". Found: 341.1159. 'TH NMR (CDCl;, 400 MHz): &y 5.72 (br, 2 H, NH),
6.98-7.02 (m, 6 H, ArH), 7.15 (br, 6 H, ArH). BC{'H} NMR (CDCl;, 100.5 MHz): &¢
116.0, 116.2, 122.9, 125.7, 129.5, 139.8, 145.8, 146.1, 158.0, 160.3. F{'H} NMR
(CDCl;, 376.31 MHz): 6 —116.3 and —120.8.

X-Ray crystallography Details of data collection, structure solution and refinement for
structurally characterized compounds are presented in Tables S1 and S2. X-ray
crystallographic diffraction data for 11 were collected on a Brukeraxs kappa apex2
Diffractometer with a CCD area detector (MoKa, 0.71073 A, graphite monochromator).”
Frames were collected at 293 K by ®, ¢, and 260 rotation at 10 s per frame with APEX2.3
The measured intensities were reduced to F? with SAINT/XPREP and corrected for
absorption with SADABS.® X-ray crystallographic diffraction data for 12—19 were collected

at 298 K on an Oxford Xcalibur, Eos diffractometer (4-circle kappa goniometer, Eos CCD
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detector, omega scans, graphite monochromator, and a single wavelength Enhance X-ray
source with MoKa radiation).!® Pre-experiment, data collection, data reduction, and
absorption corrections were performed with the CrysAlisPro software suite.!! The
structures were solved and refined using the SHELX-2017 program package and SHELXL-
2017/1 (within the WinGX program package).!> Non-hydrogen atoms were refined
anisotropically. C—H/N—H hydrogen atoms were placed in geometrically calculated

positions by using a riding model. The molecular structures were created with Olex2

program. '3
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Scheme S1. Reaction of 20 with acacH and K,COj; under the optimized conditions.
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Table S1 Crystallographic data for 11, 12, 13-0.5 toluene, 14 and 15.

11 12 13-0.5 toluene 14 15
Formula C27 H29 N3 02 Pt C27H29N302Pt C63_25H74N604Pt2 C30H35N302Pt C24H20N302F3Pt
Fw 622.62 622.62 1368.43 664.70 634.52
Temperature (K) 296(2) K 298(2) 293(2) 298(2) 293(2)
Wavelength (A) 0.71073 0.71073 0.71073 0.71073 0.71073
Crystal system Triclinic Triclinic Triclinic Triclinic Orthorhombic
Space group P-1 P-1 P-1 P-1 Pca2,
a(A) 10.5977(5) 11.0129(7) 12.4667(5) 10.8336(5) 23.5630(5)
b(A) 10.9118(5) 11.7585(8) 13.3851(7) 10.9407(6) 5.29830(10)
c(A) 11.3038(5) 20.8975(11) 18.9089(6) 12.9074(5) 18.4229(3)
o (deg) 70.094(2) 105.026(5) 93.304(3) 75.575(4) 90
£ (deg) 79.697(2) 96.671(5) 98.761(3) 88.599(4) 90
y(deg) 80.099(2) 95.534(5) 104.327(4) 70.372(4) 90
Volume (A?%) 1200.51(10) 2573.2(3) 3006.5(2) 1392.61(12) 2299.99(8)
Z 2 4 2 2 4
Prealed (Mg/m?3) 1.722 1.607 1.516 1.585 1.832
4(Mo Ka) (mm1) 5.873 5.480 4.698 5.068 6.151
F(000) 612 1224 1367 660 1224
@ range (deg) 2.969 —26.370° 3.312-26.372 3.003-26.372 3.312-26.371  3.459-26.369
No. of reflns collected 20918 35935 40424 19670 29520
No. of reflns used 4900 10493 12285 5685 4706
Parameters 414 595 694 325 345
R [I>20(])]¢ 0.0126 0.0761 0.0672 0.0486 0.0360
wR,; (all reflns)? 0.0316 0.1056 0.1412 0.1093 0.0822
GooF on F?¢ 1.030 0.980 0.970 1.049 1.092
Largest diff. peak and ) 15/ 0490 0.985/-1.010 0.772/-0.708 1.683/~0.689  0.90/-0.81

hole, (e-A-3)

aR, =3 |F,| —|FI| /2l F,| ; b'wR, = {S[W(F,2 = F2R2/S[WE2)?} V2 €S = {S[W(F,2 — F.2)*]/(n—p)}



Table S2 Crystallographic data for 16, 17, 18 and 19.

16 17 18 19
Formula C24H20C13N302Pt C24H20BI'3N302Pt C24H20F3N302Pt C28H26N405Pt
Fw 683.87 817.25 634.52 693.62
Temperature (K) 298(2) 293(2) 298(2) 298(2)
Wavelength (A) 0.71073 0.71073 0.71073 0.71073
Crystal system Monoclinic Monoclinic Monoclinic Monoclinic
Space group P2/n P2/n P2,/c P2,/n
a(A) 9.6602(3) 9.8997(3) 10.2195(4) 9.9894(3)
b(A) 13.4897(4) 13.5956(4) 10.2608(5) 22.7931(7)
c(A) 18.9814(6) 18.9893(5) 21.3421(8) 11.6752(3)
a (deg) 90 90 90 90
L (deg) 99.169(3) 99.627(2) 90.459(3) 93.968(3)
y(deg) 90 90 90 90
Volume (A3) 2441.92(13) 2519.82(13) 2237.87(16) 2651.95(13)
Z 4 4 4 4
Preated (Mg/m?3) 1.860 2.154 1.883 1.737
(Mo Ka) (mm™) 6.101 10.352 6.322 5.336
F(000) 1320 1536 1224 1360
Orange (deg) 3.595-26.372 3.569-26.372 3.391-26.372 3.306-26.367
No. of reflns collected 33882 34866 29916 36627
No. of reflns used 4974 5136 4562 5400
Parameters 298 264 346 343
R, [I>2a(])]¢ 0.0460 0.0690 0.0387 0.0401
wR; (all reflns)? 0.1141 0.2107 0.0899 0.0730
GooF on F?¢ 1.049 0.932 1.095 1.194
Largest diff. peak and hole, (e-A=3) 2.406/—1.348 2.031/-0.895 1.619/-1.545 0.836/—-0.764

Ry =3l F| —| FII/ZlF | PwRy = {Z[w(F 2 = FAH/EWED 2 S = {Z[w(F,? — F2))/(n-p)} 12
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Table S3 Selected bond distances (A) of 11, and 13-0.5 toluene

11 128 13:0.5 toluene §

Py(1)-C(15) 1.9853(19) 1.973(11)/1.973(11) 1.992(8)/1.998(9)
Pt(1)-N(1)  2.0090(15) 2.012(8)/2.015(8)  1.996(8)/1.995(6)
Pt(1)-O(1) 2.0131(14) 2.015(6)/1.997(7)  2.015(7)/2.019(5)
Pi(1)-0(2) 2.0933(14) 2.077(8)2.071(7)  2.086(6)/2.089(6)
N(1)-C(1) 1.3082)  1.312(12)/1.303(12) 1.302(12)/1.304(9)
NG3)-C(1) 1.3442)  1.351(13)/1.357(13) 1.340(10)/1.360(9)
N(@)-C(1) 1.3702)  1.391(12)/1.380(12) 1.367(12)/1.369(9)

$Two molecules per asymmetric unit were found in the crystal lattice.

Table S4 Selected bond distances (A) of 14—18

14 15 16 17 18

Pt(1)-C(15) 1.998(7) 1.986(10) 1.975(7) 2.010(8) 1.984(6)
Pt(1)-N(1)  2.001(5) 2.005(8) 2.005(5) 2.008(11) 2.012(5)
Pt(1)-O(1) 2.004(4) 2.007(8) 2.016(5) 2.027(9) 2.016(4)
Pt(1)-0(2) 2.098(4) 2.074(8) 2.083(5) 2.091(10) 2.075(4)
N(1)-C(1) 1.278(8) 1.310(12) 1.289(8) 1.346(17) 1.303(7)
N@3)-C(1) 1.373(8) 1.332(12) 1.356(9) 1.300(19) 1.339(8)
N@2)-C(1) 1.362(8) 1.357(14) 1.368(9) 1.396(19) 1.355(7)
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Table S5 Selected bond distances (A) of 19.

Pt(1)-C(15) 1.993(5)

Pi(1)-N(1)
Pi(1)-N(4)
Pi(1)-O(4)
N(-C(1)
N(3)-C(1)
N(2)-C(1)

2.007(4)
2.009(4)
2.121(4)
1.315(6)
1.362(6)
1.362(6)

Table S6 Bond angles (deg) of 11-13

11

128

13:0.5 toluene$

C(15)-Pt(1)-N(1) 91.80(7)  92.9(4)/91.4(4)
C(15)-Pt(1)-O(1) 89.48(7)  88.3(4)/88.9(4)

N()-P(1)-0(1) 174.43(6)  178.2(4)/178.3(4)
C(15)-Pt(1)-0(2) 178.06(6)  179.8(4)/178.2(4)

N(1)-P(1)-0(2) 88.51(6)  87.3(4)/88.8(3)
O(1)-PY(1)-0(2)  90.39(6)  91.6(3)/90.8(3)

N()-C(1)-N@3)  122.62(17) 124.0(11)/121.9(11)
N(D)-C(1)-N@2)  122.77(17) 119.6(11)/122.2(11)
NQG)-C(1)-N(2)  114.60(18) 116.4(11)/115.8(11)

92.1(4)/92.3(3)
90.3(3)/89.9(3)
177.5(3)/177.8(3)
177.0(3)/179.5(3)
87.9(3)/87.8(3)
89.7(3)/90.0(2)
122.1(10)/122.0(8)
122.9(9)/122.9(8)
115.0(10)/115.1(8)

§Two molecules per asymmetric unit were found in the crystal lattice.
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Table S7 Bond angles (deg) of 14—18

14 15

16 17

18

C(15)-Pt(1)-N(1)
C(15)-P(1)-O(1)
N(1)-Pt(1)-0(1)
C(15)-Pt(1)-0(2)
N(1)-Pt(1)-0(2)
O(1)-Pt(1)-0(2)
N(1)-C(1)-N(3)
N(1)-C(1)-N(2)
N(3)-C(1)-N(2)

88.5(2)  92.0(3)
90.4(2)  88.5(4)
176.22)  179.2(3)
177.12)  179.1(4)
90.5(2)  88.9(3)
90.39(19) 90.6(4)
121.3(6)  122.3(9)
124.6(6)  121.9(8)
114.166)  115.8(9)

91.4(2) 92.5(4)
90.8(3)  89.2(4)
177.8(2) 178.3(4)
179.5(2) 178.2(4)
88.3(2) 87.9(4)
89.5(2)  90.5(4)
122.9(6) 123.5(15)
121.0(7) 118.6(16)
116.2(6) 117.9(13)

91.9(2)
89.6(2)
178.40(19)
177.26(18)
89.20(17)
89.24(17)
123.4(5)
120.9(6)
115.6(5)

Table S8 Bond Angles (deg) of 19.

C(15)-Pt(1)-N(1)
C(15)-Pt(1)-N(4)
N(1)-Pt(1)-O(4)
N(4)-Pt(1)-O(4)
C(15)-Pt(1)-O(4)
N(1)-Pt(1)-N(4)
N(D-C(1)-N@3)
N(D-C(1)-N(2)
N(3)-C(1)-N2)

88.23(19)
99.1(2)
93.07 (15)
80.12(17)
174.70(17)
170.90(16)
121.4(5)
121.7(4)
116.8(5)
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Fig. S1 Crystal packing diagram of 11, illustrating intermolecular interactions. The intermolecular distances (A) and angles (deg.)
are: (i) C9---O1 = 3.247, H9---O1 = 2.545 and C9-H9-0O1 = 136.63. (ii) C19"--:02 = 3.553, O2---H19B = 2.611 and
C19'-H19B-02 = 174.27. (iii) C3----C18 = 3.713, H3----C18 = 2.814, C3-H3-C18 = 160.88. (iv) C3----C19 =3.616, H3----C19
=2.751, C3—-H3-C19 = 153.71. In 11, the reference molecule and inversion related adjacent molecule are linked by C-H---O

and C—H---& interactions.
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Fig. S2 Crystal packing diagram of 13-0.5 toluene, illustrating intermolecular interactions. Toluene is omitted for clarity. The
intermolecular distances (A) and angles (deg.) are: (i) C12A-~-N2B = 3.414, H2B----C12A = 2.691 and C12A-H2B-N2B =
142.68. (ii)) C10A---C22A = 3.650, C22A----HI10A = 2.897 and C710A-H10A—C22A = 138.84. In 13.0.5 toluene, there are two
molecules in an asymmetric unit (Z’= 2). These two molecules are linked by N-H---n and rt---7 interactions.
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Fig. S3 Crystal packing diagram of 14, illustrating intermolecular interactions. The intermolecular distances (A) and angles
(deg.) are: (i) C6----C10" = 3.710, H10B----C6 = 2.893 and C6—H10B—C10’ = 143.64. (ii) N2----C11 = 3.563, C11----H2 = 2.837
and N2-H2-C11 = 143.34. In 14, the reference and inversion related adjacent molecules are linked by one pair of N-H:--7 and
one pair of C—H---1t interactions to form a dimer.
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Fig. S4 Crystal packing diagram of 15, illustrating intermolecular interactions. The intermolecular distances (A) and angles
(deg.) are: (i) C5----F3 = 3.371, H5----F3 = 2.454 and C5-H5-F3 = 168.59. (ii) C24----F2 = 3.092, F2----H24B = 2.338 and
F2-C24B—-C24 = 134.72. (iii) N2----F1 = 3.086, F1----H2 = 2.304 and N2-H2-F1 = 151.52. (iv) C9----C14= 3.545, C14---H9 =
2.854 and C9-H9—C14 = 131.94. (v) C9----C19 = 3.471, C19----H9 = 2.652 and C9-H9—-C19 = 147.26. The rotational disorder
of one of the aryl rings in 15 precluded our discussion about the intermolecular interactions in the crystal lattice.
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Fig. S5 Crystal packing diagram of 16, illustrating intermolecular interactions. The intermolecular distances (A) and angles
(deg.) are: (i) C12----O2 = 3.490, H12----O2 = 2.718 and C12-H12-02 = 140.98. In the crystal lattice of 16, the reference
molecule is linked to the neighboring molecules only via intermolecular C—H:--O hydrogen bond leading to the formation of a
one-dimensional chain.
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Fig. S6 Crystal packing diagram of 17, illustrating intermolecular interactions. The intermolecular distances (A) and angles
(deg.) are: (i) Br2----Br3 = 3.634, C13—-Br2-Br3 = 168.15, C19-Br3-Br2 = 94.52. (ii) O1----C11 = 3.311, O1----H11 = 2.700 and
CI1-H11-01 = 124.02. (iii) Br1----C17 =3.676, Brl----H17 = 2.962 and Br1-H17-C17 = 134.68. In 17, the reference molecule
is linked to two adjacent identical molecules via type Il halogen bond'* to form a one-dimensional chain and this chain is linked
to two adjacent chains related by screw axis and glide plane via C—H:--Br and C—H---O hydrogen bonds respectively and thus
forms a two-dimensional layer structure. Halogen bonding in weakly luminescent platinacycle, [Pt(ND-xC,xN)(CI)(PPhs;)]
derived from 2-(2-benzothienyl)pyridine and IC¢Fs/I,CsF4 were shown to amplify photophysical performance of the resulting
adducts formed from the aforementioned pair.!3
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Fig. S7 Crystal packing diagram of 18, illustrating intermolecular interactions. The intermolecular distances (A) and angles
(deg.) are: (i) Ptl---C9 = 3.863, Ptl----H9 = 2.876, Pt1-H9—-C9 = 152.47. (ii)) C7----C21 = 3.551, C21---H7 = 2.896 and
C7-H7-C21 = 135.72. (iii) C4----C18 = 3.740, C18:---H4 = 2.895 and C18—H4—C4 = 156.81. In 18, the F atom in 4™ position of
the N(H)Ar unit simultaneously acts as a bifurcated acceptor, one involving type II halogen bond with the inversion related
adjacent molecule and the other involving N—-H---F hydrogen bond with the adjacent molecule related by screw axis. The
reference molecule and inversion related adjacent molecule are linked by a pair of C—H---Pt interactions.
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Fig. S8 Crystal packing diagram of 19, illustrating intermolecular interactions. The intermolecular distances (A) and angles
(deg.) are: (i) C11----H11=0.931, H11----C14 =2.858 and C14-H11-C11 = 145.70. (ii)) C10----H10 =0.929, H10----C16 =2.712
and C16-H10-C10 = 143.17. (iii) C7"---~-H7'1 = 0.960 A, H7'1----05 = 2.700 and O5-H7'1-C7' = 132.44. (iv) C6----H6 = 0.930,
H6----05 = 2.705 and O5-H6—-C6 = 139.47. (v) C6---H6 = 0.930, H6----0O4 = 2.611 and O4-H6—-C6 = 167.19. (vi) C7'----H7'3 =
0.960,H7'3---C5=2.882 and C5-H7'3—C7' = 126.67°. (vii) C7'----H7'3=0.960, H7'3----C6 = 2.805 and C6—H7'3-C7' = 134.94.
In 19, the reference molecule is linked to the adjacent molecule related by an inversion symmetry through a pair of bifurcated
C-H---O, normal C-H---O hydrogen bonds and a pair of C—H--- interactions on one side and through a pair of C-H---&t
interactions with the glide related adjacent molecule on the other side.
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Fig. S23 PF{'H} NMR (CDCl3, 376.31MHz) spectrum of complex 6 in the indicated region.
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Fig. S24 PF{'H} NMR (CDCl3, 376.31MHz) spectrum of complex 6 in the indicated region.
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