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Dinuclear Ligand-to-Ligand Charge Transfer Complexes
David A. Shultz,*a Riley Stephensona† and Martin L. Kirk *b-d

The synthesis and characterization of dinuclear ligand-to-ligand charge transfer complexes are described.  Each complex is 
comprised of square-planar platinum(II) coordinated to a 3-tert-butyl-orthocatecholate donor and a 4,4’-di-tert-butyl-2,2’-
bipyridine acceptor. Both complexes exhibit donor  acceptor ligand-to-ligand charge transfer (LL’CT) bands in the visible 
spectrum. The platinum complexes are covalently attached at the catecholate 5-position to either a meta- or para-phenylene 
bridge fragment.  Both cyclic voltammetry and electronic absorption spectroscopy exhibit features characteristic of 
intramolecular interaction between the platinum centres. The LL’CT excited state lifetimes are ~twofold longer than the 
mononuclear parent complex.  The properties of these complexes are discussed and compared to similar complexes in the 
literature.

Introduction
Complexes of group 10 d8 metal ions that possess diimine 
acceptor ligands and dichalcogenolene donor ligands (e.g., 
dithiolate and catecholate, Fig. 1) have been studied for 
decades due to their luminescent properties and for solar 
energy conversion,1-9 but have gained recent attention due to 
their use in understanding vibronic activation of non-radiative 
decay processes (e.g. spin-vibronic coupling).10, 11 A 
characteristic feature of this class of compounds is a dipole-
allowed (LL’CT  4-6000 M-1•cm-1) dichalcogenolene  diimine 
ligand-to-ligand charge transfer (LL’CT) band in the visible to NIR 
region of the electronic absorption spectrum ( 600 nm – 1100 
nm).12 The nature of this LL’CT transition is best described as a 
one-electron promotion from the donor-dominated HOMO to 
the acceptor-dominated LUMO that leads to a high degree of 
charge separation in the LL’CT excited state.10-14 The HOMO-
LUMO orbital overlap is mediated by the Pt2+ ion and is achieved 
by a modest ( 5%) metal-acceptor contribution to the HOMO, 
and corresponding metal-donor contribution to the LUMO10. 
Heavy chalcogen (Figure 1; E = O, S, Se, E’ = S, Se) donor atom 
substitutions provide a key mechanism for intersystem crossing 
(ISC) to photoluminescent triplet states (S1T2T1: PL  10%). 
This occurs by lowering the energy of the T2 state relative to S1 
(Figure 1).11 In cases where E ≠ E’, photoluminescent emission 

from the T1 triplet state to the S1 ground state is enabled by 
static distortions that derive from T1-T2 vibronic coupling.10, 11 
However, when the donor is a catecholate (e.g. E = E’ = O) 
intersystem crossing in this C2v chromophore is symmetry 
forbidden, and the excited S1 singlet decays by fast and efficient 
non-radiative internal conversion (IC) on a ~102 ps time scale.10, 

11

More recently, complexes of this type have been designed 
that possess radical-appended catecholate donors (e.g. R’ 
contains a stable nitronyl nitroxide (NN) radical that is 
covalently attached to a the catecholate via a bridge fragment 
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Figure 1. Left: Molecular structure of LL’CT complexes. Metal ion may 
also be Ni(II) or Pd(II).  Right: Jablonski diagrams.
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(B), (bpy)Pt(CAT-B-NN) Figs. 1 and 2). These radical-elaborated 
LL’CT systems exhibit controllable photoinduced ground state 
electron spin polarization (ESP)15-18, relevant to quantum 
information science applications, that is detected by transient 
electron paramagnetic resonance (TREPR) spectroscopy.19 The 
proposed mechanism for the generation of ground state ESP 
involves fast excited state trip-doublet – trip-quartet (2T1 – 4T1) 
mixing that results in a non-Boltzmann populations of the ms-
level populations in the 2T1 state prior to non-radiative decay to 
the doublet ground state (2S0). The corresponding non-
Boltzmann population of the ground state is observed to be 
either enhanced absorptive15, 16, 18 or enhancemissive17 as 
monitored in the TREPR response signal. Distinguishing features 
if these radical-elaborated chromophores with respect to QIS 
applications include localized radical excited state contributions 
to the ESP, and a large time difference between photocycle 
initiation of the spin polarized ground state (~ns regime) and 
the lifetime (ms regime) of the spin-polarized EPR signal that 
corresponds to the longitudinal relaxation time (T1) of the 
appended nitronyl nitroxide radical. 

The LL’CT excited state lifetimes of the (bpy)Pt(CAT-B-NN) 
complexes exhibit a power-law relationship with the excited 
state exchange parameter that determines the trip-doublet – 
trip-quartet energy gap.20 Notably, the magnitude of the ESP of 
these complexes also exhibits a power-law dependence with 
the same excited state exchange parameter.15 Thus, there may 
be a connection between the LL’CT excited state lifetime and 
the magnitude of the observed ESP. Such a relationship would 
define the timescale of the trip-doublet – trip-quartet 
equilibrium required for polarization of the ms levels.
Therefore, we are interested in exploring a potential 
relationship between the magnitude and sign of the ground 
state ESP, and the lifetime of the LL’CT excited state in 
structurally diverse radical-elaborated donor-acceptor 
chromophores. Herein, we describe our initial efforts at probing 
lifetime-ESP relationships this area by studying the effects on 
excited state lifetime of covalently linking two LL’CT 
chromophores to a common bridging unit ((m-
Ph[(CAT)Pt(bpy)]2 and p-Ph[(CAT)Pt(bpy)]2)) in the absence of 
a stable radical moiety, Fig. 2.

Results 
Synthesis. Dinuclear Pt(II) complexes were prepared using 

bis(catechol)s that were synthesized according to Scheme 1. 
Palladium-catalyzed coupling of boronic ester 121 and either 
1,3-diiodobenzene (2) or 1,4-diiodobenzene (3) produced the 
methoxymethyl- (MOM) protected bis-chelating ligands, m-
Ph[CAT(MOM)2)]2 and p-Ph[CAT(MOM)2)]2. Standard 
conditions were used to deprotect and then coordinate20, 22 
these bis(catechol)s to bis(4,4’-di-tert-butyl)-2,2’-bipyridine 

dichloride, bpyPtCl2, to yield dark purple colored solids after 
purification by chromatography. 

Electronic Absorption Spectroscopy. The solution electronic 
absorption spectra for m-Ph[(CAT)Pt(bpy)]2 and p-
Ph[(CAT)Pt(bpy)]2 were collected at room temperature in 
methylene chloride and are shown in Fig. 3.  The characteristic 
LL’CT absorption bands appear at ca 600 nm (16,700 cm-1), and 
the molar extinction coefficients are approximately twice as 
large as that of the mononuclear complex, (3,5-di-t-
Bu)2CAT)Pt(bpy).11, 23 We observe a slight bathochromic- and 
hyperchromic shift of the LL’CT band of p-Ph[(CAT)Pt(bpy)]2 
compared to m-Ph[(CAT)Pt(bpy)]2. Due to the modest 
transition dipole and distance between the two LL’CT 
chromophores, no exciton splitting24 is observed in the dimeric 
complexes. However, an appreciable shift to higher energy of 
the UV band is observed in the order (3,5-di-t-Bu)2CAT)Pt(bpy) 
> m-Ph[(CAT)Pt(bpy)]2 > p-Ph[(CAT)Pt(bpy)]2, which parallels 
the expected delocalization of the CAT onto the Ph ring in m-
Ph[(CAT)Pt(bpy)]2, and onto the other half of the dimer in p-
Ph[(CAT)Pt(bpy)]2. This interpretation mirrors the results of 
electrochemical experiments on these complexes, vide infra.

Figure 2. Top: Complexes in this study (m-Ph[(CAT)Pt(bpy)]2 and p-
Ph[(CAT)Pt(bpy)]2). Bottom, Left: a previously reported dinuclear 
complex, [(CAT)Pt(bpy)]2. Bottom, Right: previously reported nitronyl-
nitroxide mononuclear complexes, (bpy)Pt(CAT-B-NN).
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Scheme 1. Synthesis of m-Ph[(CAT)Pt(bpy)]2 and p-Ph[(CAT)Pt(bpy)]2.
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Electrochemistry. Cyclic voltammograms (CVs) and 
differential pulse voltammograms (DPVs) of m-
Ph[(CAT)Pt(bpy)]2 and p-Ph[(CAT)Pt(bpy)]2 are shown in Fig. 4, 
and both complexes exhibit semiquinone-catecholate- 
(SQ/CAT; ~+100 mV vs. ferrocene/ferrocenium) as well as bpy-
bpy-• (~-1800 mV vs. ferrocene/ferrocenium) redox couples. 
The redox splitting of the two dioxolene redox couples is greater 
for p-Ph[(CAT)Pt(bpy)]2 (130 mV; conjugated CAT moieties) 
than for m-Ph[(CAT)Pt(bpy)]2 (95 mV; cross-conjugated CAT 
moieties) as expected, but less than that for a previously 
reported bis(CAT) complex in which the two CAT moieties are 
directly bonded (Fig. 2 right, 340 mV).23, 25 The through space 
and through bond distances are too great for the expected small 
redox splitting of the bpybpy-• couples to be observed, and 
these appear as two, isopotential one-electron processes. 

Ultrafast Transient Absorption Spectroscopy. Room 
temperature transient absorption spectra were recorded in 
CH2Cl2 under a argon atmosphere using 640 nm, ~80 fs pump 
pulses.  These resultant transient absorption data are displayed 
as 2D contour plots (in linear space out to 10 ps delay times) 
and as difference spectra across a series of delay times. These 
data are shown collectively in Fig. 5. The data for (3,5-di-t-
Bu)2CAT)Pt(bpy), m-Ph[(CAT)Pt(bpy)]2, and p-
Ph[(CAT)Pt(bpy)]2 are typical of this type of CAT → bpy LL’CT 
chromophore, and are characterized by a bleach of the LL’CT 
bands near 600 nm and excited state absorption features that 
span the 400-600 nm (bpy-• and semiquinone) and 650-800 nm 
(semiquinone) ranges.23 Global fit analyses were performed 
using a sequential biexponential decay model, and the best fits 
of the model to the data reveal both short- (VR = 1.07 ± 0.10 ps, 
m-Ph[(CAT)Pt(bpy)]2; VR = 1.06 ± 0.07  ps, p-Ph[(CAT)Pt(bpy)]2) 

Figure 3. Electronic absorption spectra of dinuclear- and mononuclear 
complexes as solutions in methylene chloride.

Figure. 4. Top: Cyclic voltammograms of m-Ph[(CAT)Pt(bpy)]2 (A) and p-Ph[(CAT)Pt(bpy)]2 (B). Bottom: Differential pulse voltammograms of 
m-Ph[(CAT)Pt(bpy)]2 (C) and p-Ph[(CAT)Pt(bpy)]2 (D). Potentials are in volts vs. Fc/Fc+. Note redox splitting of CATSQ couple.  No redox 
splitting of bpybpy-• is observed. We assign the wave at -1.4 V to a small electroactive impurity. 
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and long (LL’CT = 1180 ± 340  ps, m-Ph[(CAT)Pt(bpy)]2; LL’CT = 
1040 ± 250 ps, p-Ph[(CAT)Pt(bpy)]2) timescale components. We 
assign the faster component to vibrational cooling (VR) and the 
longer component to non-radiative S1 → S0 internal conversion 
(LL’CT) analogous to what has been previously observed in 
mononuclear complexes.20, 23  

Discussion
The electronic absorption spectra of m-Ph[(CAT)Pt(bpy)]2 

and p-Ph[(CAT)Pt(bpy)]2 lack exciton splitting26, 27 of the LL’CT 
bands, and this can be explained by the weak electronic 
coupling of the chromophores in the dimer molecules. This 
result is anticipated due to the relatively weak oscillator 
strength of the LL’CT bands, and the fact that p-
Ph[(CAT)Pt(bpy)]2 has the LL’CT transition dipoles are oriented 
in opposite directions. Redox splitting of the CAT/SQ couples is 
observed in both CV and DPV, and the magnitude is consistent 
with the nature of the linkage mediated by meta- and para-
phenylene bridges.26 The modest redox splitting precludes 
isolating the mixed valent forms. Since the LL’CT transition 
(HOMO → LUMO) shows very little change in transition energy 
across the series, the HOMO-LUMO gap must not vary 
appreciably upon incorporation of the bridge fragment.

Table 1. LL’CT Excited State Lifetimesa of Platinum Complexes 
Complex LL’CT (ps) Reference

(bpy)Pt(3,5-t-Bu2CAT) 630 ± 12b 23
m-Ph[(CAT)Pt(bpy)]2 1180 ± 340 This work

p-Ph[(CAT)Pt(bpy)]2 1040 ± 250 This work
[(CAT)Pt(bpy)]2 690 ± 15b 23
(bpy)Pt(CAT-NN) 250 ± 30 21

(bpy)Pt(CAT-Th-NN)c 410 ± 80 21
(bpy)Pt(CAT-p-Ph-NN) 640 ± 30 21
(bpy)Pt(CAT-m-Ph-NN) 790 ± 20 21
(bpy)Pt(CAT-Ph2-NN)d 1010 ± 30 21

aLifetimes from transient absorption spectroscopy at room 
temperature. bLifetime from transient IR spectroscopy. cTh = 
2,5-thiophenyl. dPh2 = 4,4’-biphenyl.

Ligand-to-ligand charge transfer complexes comprised of 
catecholate donors are characterized by subnanosecond 
excited singlet lifetimes that relax solely by spin allowed S1 → S0 
non-radiative decay. Weinstein and coworkers reported that 
dimeric [(CAT)Pt(bpy)]2, where the two chromophores are 
directly connected without a bridge,  also decays non-
radiatively with a lifetime that is nearly identical to that of the 
mononuclear complex, (3,5-t-Bu2CAT)Pt(bpy).23  We were 
intrigued by this result, and wished to further explore the key 
factors that affect the LL’CT lifetimes of bridged dimeric 
complexes. The dinuclear m-Ph[(CAT)Pt(bpy)]2 and p-
Ph[(CAT)Pt(bpy)]2 LL’CT chromophores are covalently attached 
via meta- and para- connectivity, respectively, to a phenylene 
bridge. Bardeen and Martinez reported that donor and acceptor 
moieties separated by 1,3-diethynyl-meta-phenylene undergo 
charge recombination decay rates that are orders of magnitude 
slower than the same donor-acceptor dyad separated by 1,3-
diethynyl-meta-phenylene.28 In the present case detailed here, 
the meta- and para-phenylene bridges connect a pair of donor-
acceptor dyads. Consequently, the relaxation pathway(s) do not 
rely exclusively on electronic coupling through, or mediated by, 

the phenylene bridge. S1 → S0 non-radiative decay within a 
monomer fragment involves deexcitation from the LUMO to the 
HOMO. Given that the HOMO-LUMO gap across this series is 

Figure. 5. Ultrafast transient absorption spectra for m-Ph[(CAT)Pt(bpy)]2 (A and C) and p-Ph[(CAT)Pt(bpy)]2 (B and D).
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nearly invariant, as determined by electronic absorption 
spectroscopy, the LL’CT excited state lifetimes for m-
Ph[(CAT)Pt(bpy)]2 and p-Ph[(CAT)Pt(bpy)]2 are also nearly 
equivalent and are independent of the bridge fragment. 

Ultrafast transient absorption spectroscopy has been used to  
determine the LL’CT excited state lifetimes (Fig. 5) for m-
Ph[(CAT)Pt(bpy)]2 and p-Ph[(CAT)Pt(bpy)]2. These data were fit 
to two exponential decay functions yielding VR and LL’CT 
lifetimes. We tentatively assign the shorter lifetime, VR, to 
either a vibrational relaxation process, or to conformational 
relaxation (i.e. rotations about CAT-phenylene bonds). Two 
peaks observed at ~487 nm and ~ 525 nm, which are separated 
by ~ 1,500 cm-1, provide support for two conformers being 
present at short timescales. Rapid relaxation (~ 1 ps) to a more 
stable conformer is revealed by the observation of two peaks in 
the 480 nm region that are observed from 1-100 ps for m-
Ph[(CAT)Pt(bpy)]2 (Fig. 5C) and from 1-60 ps for p-
Ph[(CAT)Pt(bpy)]2 (Fig. 5D). The longer lifetimes, LL’CT, 
corresponds to the lifetime of the LL’CT excited state. The LL’CT 
lifetimes that we observe here are ~2-fold longer than that 
observed for monomeric (3,5-t-Bu2CAT)Pt(bpy) (Table 1).23 
These results are surprising given the additional single bonds, 
which facilitate nonradiative decay via the “loose bolt effect”29, 
of the bis(catecholate) bridging ligands relative to the dinuclear 
complex studied by Weinstein and coworkers.23 Thus, we 
suggest that excited state stabilization via electron 
delocalization onto the second CAT moiety may contribute to 
the modest increase in excited state lifetimes, and future efforts 
will explore this possibility.

Conclusions
Two dinuclear LL’CT complexes comprised of catecholate 
donors and bipyridine acceptors, m-Ph[(CAT)Pt(bpy)]2 and p-
Ph[(CAT)Pt(bpy)]2, were prepared and characterized. Electronic 
absorption spectroscopy indicates only slight changes in the S0 

→ S1 LL’CT transition energy across this series of molecules.  
Thus, while there may be some differential delocalization of the 
oxidized CAT (e.g. SQ) hole via the meta- and para-phenylene 
bridges, this does not appear to affect the S0 → S1 transition 
energy, which is dominated by a CAT(HOMO) → bpy(LUMO) 
one-electron promotion contribution. The localized nature of 
the LUMO, which is occupied in the LL’CT excited state 
(CAT+•/bpy-• charge separated state), prevents true mixed-
valent characteristics of these and related23 complexes. We 
have also used transient absorption spectroscopy to probe the 
LL’CT excited state formation and decay in these dinuclear 
complexes.  While the lifetime of m-Ph[(CAT)Pt(bpy)]2 was 
slightly longer than that of p-Ph[(CAT)Pt(bpy)]2, both decayed 
~2-fold slower than the parent mononuclear complex, (3,5-t-
Bu2CAT)Pt(bpy) and the previously reported dinuclear complex, 
[(CAT)Pt(bpy)]2. This behavior may be explained by excited 
state delocalization mediated by both meta- and para-
phenylene bridges. Collectively, these results show that 
dinuclear complexes comprised of phenylene-bridged LL’CT 
chromophores have excited state lifetimes that are not 
attenuated by additional vibrational modes resulting from 

elaborated bridge units. Such structure-property relationships 
are crucial to probing effects of excited state lifetimes on the 
magnitude and/or sign of photoinduced electron spin 
polarization.15-18

Experimental
General
See supporting information for general considerations and 
characterization data and spectra.
Synthesis
3,3''-Di-tert-Butyl-4,4'',5,5''-tetrakis(methoxymethoxy)-
1,1':3',1''-terphenyl (m-Ph[(CAT(MOM)2]2). 2-(3-(tert-Butyl)-
4,5-bis(methoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (1) (502 mg, 1.32mmol), 1,3-diiodobenzene (2, 
218 mg, 0.661 mmol), sodium carbonate (279 mg, 2.63 mmol), 
tetrabutylammonium bromide (45 mg, 0.14 mmol), and 
palladium(II) acetate (4 mol%) was placed into a Schlenk flask 
and purged with argon. Then, degassed tetrahydrofuran (60 mL) 
and degassed water (20 mL) was added to the reaction flask. 
This solution was then stirred at 50°C for 22h. Then, the reaction 
was washed with a saturated sodium chloride solution and the 
product was extracted with ethyl acetate. The organic layer was 
then dried and concentrated resulting in a red solid. This solid 
was purified on a silica column with a gradient eluent system 
(first pure hexanes was used to remove remaining 1,3-
diiodobenzene, then ethyl acetate was used to elute the 
product). The condensed fractions containing the product 
yielded 233 mg of a yellow oil (61% yield).
5,5''-Di-tert-butyl-[1,1':3',1''-terphenyl]-3,3'',4,4''-tetraol ((m-
Ph[(CATH2]2). m-Ph[(CAT(MOM)2]2 (105 mg, 0.180 mmol) was 
placed in a round bottom flask and purge pumped three times 
on a Schlenk line with nitrogen gas. Then, degassed methanol 
(9mL) and 12M aqueous hydrochloric acid (1 mL) were added to 
the reaction mixture. This solution was stirred at room 
temperature under a positive pressure of nitrogen gas for 22 h. 
Then the reaction was dripped into a separatory funnel, washed 
with an aqueous solution of saturated sodium chloride, and the 
product was extracted with ethyl acetate. The organic layer was 
concentrated and placed under vacuum to dry. This yielded 57 
mg of oily solid (78% yield). 1H NMR (600 MHz, DMSO-d6) δ 9.54 
(s, 2H), 8.19 (s, 2H), 7.51 (s, 1H), 7.42 (dd, J = 8.7, 6.3 Hz, 1H), 
7.40 – 7.36 (m, 2H), 6.97 (d, J = 2.1 Hz, 2H), 6.93 (d, J = 2.1 Hz, 
2H), 1.40 (s, 18H). 13C NMR (101 MHz, DMSO-d6) δ 145.45, 
143.96, 141.75, 135.94, 130.37, 129.26, 124.22, 123.85, 115.65, 
111.35, 34.47, 29.44. HRMS (ESI) m/z: [M-H]- Calcd for C26H30O4 
405.20713; Found 405.20587.
3,3''-Di-tert-butyl-4,4'',5,5''-tetrakis(methoxymethoxy)-
1,1':4',1''-terphenyl (p-Ph[(CAT(MOM)2]2). 2-(3-(tert-Butyl)-
4,5-bis(methoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (1) (250 mg, 0.66 mmol), 1,4-diiodobenzene (109 
mg, 0.329 mmol), sodium carbonate (141 mg, 1.33 mmol), 
tetra-n-butylammonium bromide (23 mg, 0.072 mmol), and 
palladium(II) acetate (4.5 mg, 0.02 mmol) was placed into a 
Schlenk flask and purged with argon. Then, degassed 
tetrahydrofuran (45 mL) and degassed water (15mL) was added 
to the reaction flask. This solution was then stirred at 50°C for 
46h. Then, the reaction was washed with a saturated sodium 
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chloride solution and the product was extracted with ethyl 
acetate. The organic layer was then dried and concentrated 
resulting in a red solid. This solid was purified on a silica column 
with a gradient eluent system (first pure hexanes was used to 
remove remaining 1,4-diiodobenzene, then ethyl acetate was 
used to elute the product). The condensed fractions containing 
the product yielded 160 mg of yellow oil (84% yield). 1H NMR 
(400 MHz, chloroform-d) δ 7.59 (s, 4H), 7.29 (d, J = 2.1 Hz, 2H), 
7.26 (d, J = 2.1 Hz, 2H), 5.25 (s, 4H), 5.24 (s, 4H), 3.68 (s, 6H), 
3.54 (s, 6H), 1.47 (s, 18H). HRMS (ESI) m/z: [M+Na]+ Calcd for 
C34H46O8 605.30849; Found 605.30848.
5,5''-Di-tert-butyl-[1,1':4',1''-terphenyl]-3,3'',4,4''-tetraol (p-
Ph[(CATH2]2). p-Ph[(CAT(MOM)2]2 (102 mg, 0.175 mmol) was 
placed in a round bottom flask and purge pumped three times 
on a Schlenk line with nitrogen gas. Then, degassed methanol 
(9 mL) and 12M aqueous hydrochloric acid (1mL) were added to 
the reaction mixture. This solution was stirred at room 
temperature under a positive pressure of nitrogen gas for 2 
days. Then the reaction was dripped into a separatory funnel, 
washed with an aqueous solution of saturated sodium chloride, 
and the product was extracted with ethyl acetate. The organic 
layer was concentrated and placed under vacuum to dry. This 
yielded 70 mg of oily solid (99% yield). 1H NMR (400 MHz, 
DMSO-d6) δ 9.52 (s, 2H), 8.16 (s, 2H), 7.52 (s, 4H), 6.97 (s, 2H), 
6.93 (s, 2H), 1.39 (s, 18H).
p-Ph[(CAT)Pt(bpy)]2. (p-Ph[(CATH2]2 (51 mg, 0.13 mmol), 4,4′-
di-tert-butyl-2,2′-dipyridyl platinum dichloride (bpyPtCl2)30 
(132mg, 0.247mmol), and potassium carbonate (71mg, 0.52 
mmol) were placed in an oven-dried Schlenk flask and 
purged/pumped three times on a Schlenk line with nitrogen. 
Then degassed dimethyl sulfoxide (4mL) was added to the 
reaction. The reaction was then stirred under a positive 
pressure of nitrogen at room temperature for 45h. The resulting 
dark purple solution was then dripped into a stirring solution of 
saturated sodium chloride (200mL) resulting in the precipitation 
of a dark a purple solid. This precipitate was collected via 
vacuum filtration and dissolved in ethyl acetate and 
dichloromethane. The resulting organic solution was dried and 
concentrated yielding a dark purple solid. The product was then 
purified on a Et3N treated silica column using a gradient eluent 
system (first 5% acetonitrile in dichloromethane until yellow 
BpyPtCl2 had eluted, then 100% acetone). The product forms 
strong interactions with the silica so 100% methanol is used to 
elute the remaining product. Then, the product containing 
fractions (identified via TLC) were combined, concentrated, and 
dried in a vacuum descicator yielding 138mg of dark purple solid 
(84% yield). 1H NMR (400 MHz, DMSO-d6) δ 9.09 (d, J = 6.00 Hz, 
2H), 9.05 (d, J = 6.25 Hz, 2H), 8.60 (d, J = 1.88 Hz, 2H), 8.59 (d, J 
= 1.63 Hz, 2H), 7.93 (dd, J = 6.28, 1.90 Hz, 2H), 7.79 (dd, J = 6.25, 
2.00 Hz, 2H), 7.48 (s, 4H), 6.74 (d, J = 2.13 Hz, 2H), 6.58 (d, J = 
2.38 Hz, 2H), 1.52 (s, 18H), 1.45 (s, 18H), 1.45 (s, 18H). 13C NMR 
(101 MHz, DMSO-d6) δ 171.99, 164.61, 163.38, 163.07, 162.92, 
161.40, 155.55, 148.28, 147.57, 139.08, 134.36, 128.66, 126.73, 
125.83, 124.90, 124.38, 121.55, 111.41, 45.46, 40.43, 29.91, 
29.78, 29.76, 8.57. HRMS (ESI) m/z: [M+H]+ Calcd for 
C62H74N4O4Pt2 1329.50559; Found 1329.50339.

m-Ph[(CAT)Pt(bpy)]2. m-Ph[(CATH2]2 (34 mg, 0.084 mmol) and 
4,4′-di-tert-butyl-2,2′-dipyridyl platinum dichloride (bpyPtCl2)30 
(81 mg, 0.15 mmol) were placed in an oven dried Schlenk flask 
and purged with argon. Then degassed dimethyl sulfoxide (2 
mL) was added to the reaction. Potassium carbonate (42 mg, 
0.30mmol) was then added to the reaction and the solution was 
stirred in an argon atmosphere at room temperature for 46h. 
The resulting dark purple solution was then dripped into a 
stirring solution of saturated sodium chloride (100 mL) resulting 
in the precipitation of a dark a purple solid. This precipitate was 
collected via vacuum filtration and dissolved in ethyl acetate 
and dichloromethane. The resulting organic solution was dried 
and concentrated yielding a dark purple solid. The product was 
then purified on a Et3N treated silica column using a gradient 
eluent system (first 5% acetonitrile in dichloromethane until 
yellow BpyPtCl2 had eluted, then 50% acetonitrile in 
dichloromethane, then 100% methanol to elute the remaining 
product). Then, the product containing fractions (identified via 
thin layer chromatography) were combined and concentrated, 
yielding 15 mg of dark purple solid (15% yield). 1H NMR (400 
MHz, DMSO-d6) δ 9.10 (d, J = 6.13 Hz, 2H), 9.06 (d, J = 6.00 Hz, 
2H), 8.61 (d, J = 1.75 Hz, 2H), 8.60 (d, J = 2.00 Hz, 2H), 7.93 (dd, 
J = 6.13, 2.00 Hz, 2H), 7.78 (dd, J = 6.13, 2.00 Hz, 2H), 7.57 (s, 
1H), 7.30 (s, 3H), 6.75 (d, J = 2.13 Hz, 2H), 6.59 (d, J = 2.13 Hz, 
2H), 1.52 (s, 18H), 1.45 (s, 18H), 1.45 (s, 18H). 13C NMR (101 
MHz, DMSO) δ 163.41, 163.06, 162.93, 161.58, 155.56, 148.34, 
147.58, 142.74, 134.36, 128.73, 127.39, 124.91, 124.35, 123.43, 
122.74, 121.46, 121.37, 111.79, 110.76, 35.98, 35.92, 34.15, 
30.70, 29.92, 29.76. HRMS (ESI) m/z: [M+H]+ Calcd for 
C62H74N4O4Pt2 1329.50559; Found 1329.50588.
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