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1. Materials and methods

Diphenylammonium triflate (DPAT), methylamine, pyrene, copper(I) iodide (Cul),
1,1,3,3-tetramethylguanidine, 4-hydroxybenzaldehyde, 1-pyrenecarboxaldehyde,
I-bromobutane, 4-dimethylamino pyridine (DMAP), 1-pyrenylmethylamine hydrochloride,
1,2-dibromoethane, and N-(3-(dimethylamino)propyl)-N'-ethylcarbodiimide hydrochloride
(EDCeHCI) were reagent grade and used as received. 5-Octadecyloxyisophthalic acid,
compound 10 ([Au(C*"N"C)(C=C-CsHs—OMe—p)]), 3-ethynylacetophenone, [Pt(tpy)Cl](BF,),
S-propargyloxyisophthalic acid, and compound 7 were synthesized according to the
previously reported procedures).®'

'H NMR spectra and two-dimensional diffusion-ordered (DOSY) NMR were collected
on a Varian Unity INOVA-300 or INOVA-400 spectrometer with TMS as the internal standard.
C NMR spectra were recorded on a Varian Unity INOVA-400 spectrometer at 100 MHz and
a Varian Unity INOVA-300 spectrometer at 75 MHz. Electrospray ionization mass spectra
(ESI-MS) were obtained on a Bruker Esquire 3000 plus mass spectrometer (Bruker-Franzen
Analytik GmbH Breman, Germany) equipped with an ESI interface and ion trap analyzer.
Time-of-flight mass spectra (TOF-MS) were obtained on matrix-assisted laser desorption
ionization-time of flight (autoflex speed TOF/TOF, Bruker). UV/Vis spectra were recorded on
a UV-1800 Shimadzu spectrometer. Viscosity measurements were carried out with Ubbelohde
semi-micro dilution viscometer (Shanghai Liangjing Glass Instrument Factory, 0.37 mm inner
diameter) at 25 °C in CHCl;. Titration Calorimetry (ITC) experiments were carried out with a
Microcal VP-ITC apparatus at 298 K.

For '"H NMR dilution experiments, treatment of the chemical shift value (ppm) vs the
monomer concentration (mol/L) with a non-linear least-squares curve-fitting equation affords
the self-association constant. Specifically, the binding constant is calculated according to the
Eq. SI:

y=Pl+(P2-P1)x ((1+8xxxP3)M.5-1)/((1+8xxxP3)0.5+1) (Eq.S1)

P1, P2, and y are the chemical shift resonances at uncomplexed state, fully complexed

state, and a selected concentration, x is the sample concentration. P3 is the self-association

constant.

For UV/Vis titration experiments, treatment of the collected absorbance data at 460 nm
(A4) vs the concentration of guest added (C4) with a non-linear least-squares curve-fitting
equation affords the association constants. Specifically, for 1 : 1 host/guest complexation,

binding constants are calculated according to Eq. S2:
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0

(Eq. S2)

Ao and A4 are the absorbance of the host at a selected wavelength with and without
presence of the guest, respectively, [Cy] is the total concentration of the host, [Ca] is the
concentration of the guest, 4ji, 1s the limiting value of absorbance with the presence of excess

guest and K is the binding constant. The error is a single K, determination.
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2. Self-association studies of 1

a
)
H1 | n
I |
Y o M
b)
. 0
1.l M l .
______A..J/;y ] I‘"\/"‘ "h, VAN N - N I‘\A__._.J‘I‘"J"\.ﬁ ______
Hy Hs
c) |'| |ﬁ| Ha
Il ‘ ;“u
Bl H | I
L o
I 914 o 910 ’ 8.r6 o 8i2 |

7.8 7.4 7.0
Figure S1. '"H NMR spectra (300 MHz, CDCls, room temperature) for compound 1 at different
concentrations: a) 6.00 mM; b) 3.00 mM; c) 0.60 mM. Only slight chemical shift changes are observed
for 1 upon varying its concentrations, suggesting that self-complexation of 1 is negligible due to the
presence of bulky tert-butyl groups on the pincer units.
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3. Self-association studies of 3
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Figure S2. '"H NMR spectra (300 MHz, CDCl;, room temperature) for compound 3 at different
concentrations: a) 0.50 mM; b) 1.00 mM; ¢) 2.00 mM; d) 3.00 mM; e) 4.50 mM; f) 6.00 mM; g) 8.00
mM; h) 10.0 mM; i) 12.0 mM.
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Figure S3. Non-linear curve fitting of the protons H,, Hy,y, and H. on 3 via 'H NMR dilution
experiments.®” The self-association constant for 3 is determined to be 28.8 + 4.0 M, according to the
Eq. SI.
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4. Non-covalent complexation between 1 and 3
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Figure S4. '"H NMR spectra (300 MHz, CDCl;, room temperature) for complex 1/3 with different
molar ratio: a) 6 : 0;b) 5:1;¢)4:2;d)3.5:2.5;¢)3:3;1)2.5:3.5;2)2:4;,h)1:5;1)0:6.[1]yand
[2]o are the initial concentrations of 1 and 3. [1]y + [3]o = 4.00 mM. Upon mixing of the two
compounds, protons Hs on 1 show obvious downfield shifts, whereas the terpyridine protons H; 4 on 1
exhibit significant upfield shifts, revealing non-covalent complexation between 1 and 3. Meanwhile,
the two amide protons on 3, which appear on the significantly downfield position for the complex 1/3,
split into two peaks. Such phenomena suggest the different environments for both amides due to the
formation of DADA-type heterodimeric tweezering complex.
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Figure S5. Job’s plot curve by plotting the chemical shift of Hs against the mole fraction of the guest
([1]0 *+ [3]o = 4.00 mM). It shows 1 : 1 binding stoichiometry between 1 and 3.
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5. Non-covalent complexation between 1 and 7
Compound 7, representing the half-splitting structure for 3, serves as the model guest and
its non-covalent complexation towards 1 is investigated, which facilitates us to interpret the

dramatically enhanced binding strength for complex 1/3 than that of 1/2.
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Figure S6. Isothermal titration calorimetry experiments by consecutive injecting of 7 (4.00 mM) into

the chloroform solution of 1 (0.25 mM). The binding stoichiometry between 1 and 7 is determined to

be 1 : 1, as reflected by the abrupt change in the curve. Fitting the exothermic binding isotherm data
with the one-site model provides the K, value of (1.80 £ 0.11) x 10°M™ for 1/7.
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Figure S7. a) UV/Vis absorption spectral changes of 1 upon addition of 7; b) the intensity changes of
absorbance at 460 nm upon addition of 7. The MLCT (metal-to—ligand charge transfer) and LLCT
(ligand—to—ligand charge transfer) bands of 1, predominately locating on the region of approximately
400-500 nm, undergo gradual decrease for the absorption intensity upon progressive addition of 7.
Nonlinear curve-fitting of the collected absorbance data at 460 nm provides the K, value of (1.31 +
0.35) x 10° M, which is consistent with the above ITC measurements.
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Figure S8. 'H NMR spectra (300 MHz, CDCl;, room temperature) for the complex 1/7 with different
molar ratio: a) 6 : 0;b) 5:1;¢)4:2;d)3.5:2.5;¢)3:3;1)2.5:35;2)2:4,h)1:5;1)0:6.[1]yand
[7]o are the initial concentrations of 1 and 7. [1]y + [7]o = 4.00 mM. Upon mixing of the two
compounds, protons Hs on 1 show obvious downfield shifts, whereas the terpyridine protons H;4 on 1
exhibit significant upfield shifts. Meanwhile, the amide proton on 7 appears on the significantly
downfield position for the complex 1/7, revealing the non-covalent complexation between 1 and 7.
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Figure S9. Job’s plot curve showing 1 : 1 binding stoichiometry between 1 and 7, by plotting the
chemical shift of Hs against the mole fraction of the guest ([1]o + [3]o = 4.00 mM). Such phenomenon,
which is highly consistent with the above ITC measurement, reveals the non-covalent complexation
between 1 and 7 to form ADA-type tweezering complex.
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6. Non-covalent complexation between 1 and 2
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Figure S10. a) UV/Vis absorption spectral changes of 1 upon addition of 2; b) the intensity changes of
absorbance at 460 nm upon addition of 2. The MLCT (metal-to—ligand charge transfer) and LLCT
(ligand—to—ligand charge transfer) bands of 1, predominately locating on the region of approximately
400500 nm, undergo gradual decrease for the absorption intensity upon progressive addition of
pyrene. Nonlinear curve-fitting (red solid line) of the collected absorbance data at 460 nm provides the
K, value of (2.27 + 0.05) x 10° M "' for 1/2.%*
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7. Non-covalent complexation between 1 and 18
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Figure S11. 'H NMR spectra (300 MHz, CDCls, room temperature) for complex 1/18 with different
molar ratio: a) 6 : 0;b) 5:1;¢)4:2;d)3.5:2.5;¢)3:3;25:3.5;2)2:4,h)1:5;1)0:6.[1],and
[18] are the initial concentrations of 1 and 18. [1], + [18]y = 4.00 mM. Upon mixing of the two
compounds, slight chemical shift changes occur for the protons on 1, denoting relatively weak
complexation strength between 1 and 18.
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Figure S12. a) UV/Vis absorption spectral changes of 1 upon addition of 18; b) the intensity changes
of absorbance at 460 nm upon addition of 18. Nonlinear curve-fitting of the collected absorbance data
at 460 nm provides the K, value of (6.67 + 0.41) x 10> M"". The value is considerably thousand times
decrease than that of 1/3, suggesting the crucial role of NH-N and NH—= interactions to maintain
strong binding affinity for 1/3.
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Figure S13. '"H NMR spectra (300 MHz, CDCl;, room temperature) of an equimolar solution of 1 and
3 ([1]1=[3] = 3.00 mM) with different percentage of HFIP (v/v): a) 0%; b) 1.6%; ¢) 3.2%; d) 4.8%; ¢)
6.3%; 1) 7.7%; g) 9.1%. Upon gradual addition of HFIP, proton Hs on 1 undergoes significant upfield
shift, whilst noticeable downfield shifts are observed for H,.,. The chemical shift changes for all of

these protons are contrary to those of the non-covalent complexation process, denoting the weakening
of binding strength for 1/3 triggered by HFIP.
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Figure S14. The intensity changes of absorbance at 460 nm for 1 (1.00 x 10 M) upon stepwise
addition of 3 with different solvent compositions: a) 2% (v/v) HFIP in CHCl;, K, = (1.00 £ 0.67) x 10°
M™'; b) 4% (v/v) HFIP in CHCl;, K, = (3.33 £ 0.59) x 10* M'; ¢) 8% (v/v) HFIP in CHCl;, K, = (3.33
+0.21) x 10° M. Such results indicate that 8% HFIP results in surprisingly thousand times decrease

for the binding affinity between 1 and 3.
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Figure S15. The intensity changes of absorbance at 460 nm for 1 (1.00 x 10™* M) upon stepwise
addition of 10 at different solvent compositions: a) 0% (v/v) HFIP in CHCl;, K, = (2.00 £ 0.57) x 10*
M™'; b) 2% (v/v) HFIP in CHCl, K, = (5.00 + 2.50) x 10* M""; ¢) 4% (v/v) HFIP in CHCLy, K, = (5.00
+1.10) x 10* M'; d) 8% (v/v) HFIP in CHCl;, K, = (1.43 £ 0.02) x 10* M"". The binding strength for

1/10, which is solely driven by donor—acceptor interactions without the participation of hydrogen
bonds, is slightly influenced by HFIP. Hence, it is evident that HFIP-triggered weakening of binding

strength for 1/3 and 1/7 mainly stems from the breakage of intermolecular hydrogen bonds, whereas
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solvent polarity effects brought by HFIP could be excluded to a large extent.
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9. Protonation/deprotonation of 1 via successive addition of TFA and TEA
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Figure S16. Protonation/deprotonation of 1 via successive addition of TFA and TEA. Upon addition of
TFA (lef?), the intensity for the low-energy LLCT band locating around 450-500 nm progressively
decreases, whereas the relatively higher-energy absorption band gradually strengthens, accompanying
with the appearance of a clear isobestic point at 447 nm. Blue-shifting of the LLCT band is attributed
to the decreased electron-donating ability for the diphenylpyridine alkynyl ancillary ligand, thus
reflecting the efficient conversion of 1 to its protonated form. The reversal transition is further
validated by the addition of triethylamine (right), leading to the restore of the original UV-Vis
absorption bands of 1.
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Figure S17. UV/Vis absorption spectral changes of Pt (N*N”N) upon addition of TFA. No obvious
changes occur for the UV/Vis absorption peaks of Pt (N*N”N), suggesting that the
bis[alkynylplatinum(II)] terpyridine units on 1 could not be directly protonated by TFA.
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Figure S18. '"H NMR spectra (300 MHz, chloroform-d, room temperature) of 12 (3.00 mM) upon
stepwise addition of TFA and TEA: a) 0 uL of TFA; b) 10 uL of TFA; ¢) 10 uL of TFA and 25uL of
TEA. Upon addition of TFA to the chloroform solution of 12, protons H; 3 ; exhibit obvious downfield
shifts. Meanwhile, proton Hs shows dramatic upfield shifts. Further addition of TEA leads to the
restore of the original structure. Such results definitely support that TFA imparts positive charges
exactly on the pyridine unit of 1.
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10. TFA-triggered weakening of binding strength for 1/3
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Figure S19. ITC data for the titration of 3 (1.00 x 10 M) into the solution of 1 (1.00 x 10 M) at
different solvent compositions: a) 0.021% (v/v) TFA in CHCls, K, = (8.14 + 0.88) x 10* M'; b)
0.083% (v/v) TFA in CHCls, K, = (1.71 £ 0.20) x 10* M "; ¢) 0.17% (v/v) TFA in CHCls, K, = (6.40 +
1.30) x 10° M ", It is evident that 0.17% (v/v) TFA brings about 350 times decrease for the
complexation strength between 1 and 3.
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11. DOSY measurements for oligomers 9
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Figure S20. The diffusion coefficients of supramolecular oligomers 9 (derived from equimolar mixing
of 4 and 8) at different monomer concentrations. As the concentration of 4 increases from 2.00 mM to
21.0 mM, the measured diffusion coefficients vary from 6.31 x 10° m? s t0 3.80 x 10° m* s, which
only exhibits 1.7 times change. When comparing the size variations of 6 and 9, it is evident that the
enhanced binding affinity for the non-covalent repeating units is beneficial for the fabrication of
supramolecular polymeric assemblies with larger size.
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12. Specific viscosity measurements for supramolecular polymers 6 and oligomers 9
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Figure S21. The double logarithmic plot of specific viscosity of 6 (leff) and 9 (right) versus the
monomer concentration (chloroform, 298 K). For both assemblies, they show distinct slope changes,
accompanying with the critical points, which reveal ring-chain transitions from cyclic oligomers to
supramolecular polymers at high monomer concentrations. Notably, above the critical polymerization
concentration, the slope value (2.87) of 6 is significantly higher than that of 9 (slope = 1.70), revealing
the enhanced supramolecular polymerization for 6 at high monomer concentrations.
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13. Theoretical calculations for the optimized geometries of complexes 1/2, 1/3,
1/7 and 1/18

As we know, X-ray crystallography is a powerful technique to elucidate the non-covalent
complexation structures. For both complexes 1/3 and 1/7, although many attempts have been
made, we still failed to grow large, high quality single crystals suitable for X-ray
crystallography measurements. As an alternative way, we tuned to rely on the theoretical
calculations to get deeper insights into the structural information for these two complexes.

With the utilization of Gaussian 09 software,*® a convenient approach is to perform the
calculation of complexes 1/3 and 1/7 on the basis of the single crystal structure of 1 (see
Figure S22a), since the single crystal reflects the most feasible conformation for the specific
compound. Although the single crystal for 1 has not been obtained by us, we fortunately
found that Yam et al. (Chem. Sci. 2012, 3, 1185—1191) have already reported a single crystal
structure for another molecular tweezer, which is almost identical to 1 in our system. Hence,
such a crystal structure serves as a model to simulate the structure of 1, and thereby it is
capable to carry out the optimization for complexes 1/3 and 1/7 via the freezing of atomic
coordinate for 1. Unexpectedly, by means of ONIOM model with semi-empirical PM6 and
DFT/B3LYP/6-31G(d) as basis sets,””>'" the geometries for both complexes 1/7 and 1/3
could be successfully obtained with reasonable cost (see Figure S22b and S22c). It is worthy
of note that, for both complexes 1/7 and 1/3 in the optimized geometries, they could not only
exhibit hydrogen bonding interactions, but also demonstrate electron donor—acceptor
interaction between alkynylplatinum (II) terpyridine and pyrene moieties (see Table S1),
which is more consistent with the '"H NMR and UV-Vis experimental results. Moreover,
structural optimization was also performed for complexes 1/2 and 1/18 (see Figure S22d and
S22e), which are based on the ONIOM model calculations. For the optimized structure of 1/2,
pyrene shows partial overlapping with the alkynylplatinum (II) terpyridine pincer, and the
distance for the pyrene donor and alkynylplatinum (II) terpyridine acceptor is around 3.54 A.
Notably, for the optimized geometry of complex 1/18, rather weak m-surface overlapping
exists between the donor and acceptor units. In detail, the D—A distance within the cavity is
approximately 4.50 A, whilst the pyrene lying on the outer face of 1 doesn’t show any
effective overlapping with the alkynylplatinum (II) terpyridine pincer (see Figure S22¢). Such
results are highly consistent with titration experiments, for which the binding affinity for
complex 1/3 (K, = (2.23 = 0.28) x 10° M) is significantly higher than that of the counterpart
complex 1/18 (K, = (6.67 + 0.71) x 10> M.
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Figure S22. (a) The single crystalline structure of molecule tweezer reported by Yam. Optimized
structure for (b) complex 1/7, (¢) complex 1/3, (d) complex 1/2, (e) complex 1/18 and (f) complex 1/10
with frozen atoms via ONIOM model. During the optimization processes, all atoms in 1 were frozen
and calculated under semi-empirical PM6. The guests involved in the non-covalent complexes are
optimized under DFT/B3LYP/6-31G(d). Dash lines refer to NH-N hydrogen bond. Guest 10 was
optimized under DFT/PBEPBE/6-31G+(d) combined with SDD (Stuttgart) core potentials. (g) The red
double arrows dash lines represent the possible NOE phenomenon between H,/H,, H.,/H. and H./Hg,
respectively.
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Table S1. Parameters for hydrogen bonding and donor-acceptor (D-A) interactions in the
optimized structures of 1/3, 1/7, 1/2 and 1/18

Complex 1/3 1/7 1/2 1/18
Parameters for hydrogen bonds
NH-N length 3.08 A 2.94 A none none
NH-N angle 128.4° 152.1° none none
Parameters for D-A interactions
D-A distance!! in cavity 330A 348A  354A  450A

3.80 A none none none
D-A distance out of cavity 4.09 A none none none

K. (M) 2.23x10°  1.80x10°  2.27x10°  6.67x10°

Note: [1] D-A distance refers to the distance between the alkynylplatinum terpyridine planes and the
centroid atom of pyrene, considering that the donor and acceptor moties are not strictly parallel with
each other.
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14. Synthetic routes to the targeted compounds 1 and 3

O __
HO@ + = NH,HCO;, DPAT
H 0

o ~U-Br

KoCO3, CH,CN

[Pttpy)CIIBF), Cul _
NEt;, CH,Cly,

Figure S23. Synthetic routes to compound 1.

° ¢
o i 0
C1gHs70 1-Pyrenemethylamine hydrochloride [RTING
EDC, DMAP, CH,Cl,

Figure S24. Synthetic routes to compound 3.

14.1 Synthesis of compound 12

\/\/BI‘

KoCOg, CHACN

1-Bromobutane (2.74 g, 20.0 mmol), 11 (2.00 g, 5.39 mmol), and K,CO; (6.00 g, 43.5
mmol) in CH;CN (100 mL) were stirred at 90 °C for 36 hours. After the reaction was
complete, the solvent was evaporated under reduced pressure and the residue was extracted
with H,O/CH,Cl,. The combined organic extracts were dried over anhydrous Na,SO4 and
evaporated with a rotary evaporator, and the residue was purified by flash column
chromatography (petroleum ether/CH,Cl,, 10 : 1 v/v as the eluent) to afford 12 as a white
solid (1.89 g, 82%). Mp: 98.3-99.9 °C. 'H NMR (300 MHz, CDCl;, room temperature) &
(ppm): 8.29 (s, 2H), 8.21 (d, J = 8 Hz, 2H), 7.86 (s, 2H), 7.74-7.65 (m, 2H), 7.58 (d, /= 8 Hz,
2H), 7.48 (t, J = 8 Hz, 2H), 7.05 (d, J = 9 Hz, 2H), 4.05 (t, J = 7 Hz, 2H), 3.15 (s, 2H),
1.89-1.76 (m, 2H), 1.56 (m, 2H), 1.01 (t, J = 7 Hz, 3H). *C NMR (75 MHz, CDCl;, room
temperature) 0 (ppm):160.2, 156.5, 150.0, 139.8, 132.6, 130.7, 130.6, 128.8, 128.3, 127.7,
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122.5, 116.9, 115.1, 83.7, 67.9, 53.4, 31.3, 19.3, 13.9. ESI-MS m/z: caled for [M + HJ',
C31H26NO, 428.2014; found, 428.2010.
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Figure $25. "H NMR spectrum (300 MHz, CDCl;, room temperature) of compound 12.
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Figure S26. °C NMR spectrum (75 MHz, CDCls, room temperature) of compound 12.
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Figure S27. Electrospray ionization spectrum of compound 12.

14.2 Synthesis of compound 1

[Pt(tpy)CII(BF 4), Cul
NEt;, CH,CI,

C4HsO

Compound 12 (600 mg, 1.40 mmol), [Pt(tpy)CI](BF4) (2.15 g, 3.00 mmol), Cul (50 mg,
0.25 mmol) and NEt; (20 mL) in 200 mL of CH,Cl, were stirred at room temperature for 48
hours under nitrogen atmosphere. The mixture was evaporated under reduced pressure and the
residue was purified by column chromatography (alumina, CH;OH/CH,Cl,, 100 : 1 v/v as the
eluent) to afford 1 as an orange solid (1.58 g, 63%). The compound 1 began to decompose
before reaching the melting point. 'H NMR (300 MHz, CDCls, room temperature) & (ppm):
9.15 (d, J = 6 Hz, 4H), 8.98 (s, 4H), 8.88 (s, 4H), 8.46 (s, 2H), 8.04 (m, 2H), 7.90 (s, 2H),
7.72 (d, J =9 Hz, 2H), 7.58 (m, J = 6 Hz, 6H), 7.45 (t, J = 8 Hz, 2H), 7.05 (d, J =9 Hz, 2H),
4.05 (t, J = 7 Hz, 2H), 1.88-1.75 (m, 2H), 1.65 (m, 20H), 1.53 (m, 36H), 1.00 (t, J/ = 7 Hz,
3H). *C NMR (100 MHz, CDCl;, room temperature)  (ppm): 168.9, 167.4, 160.3, 158.8,
156.6, 153.8, 149.3, 139.4, 132.4, 130.7, 128.5, 128.1, 127.2, 125.0, 124.2, 122.5, 115.2,
104.3, 98.5, 68.0, 53.4, 37.8, 36.6, 31.3, 30.8, 30.4, 19.3, 13.9. ESI-MS m/z: calcd for [M —
2BF4]*", CssHosN7OPt,, 808.3354; found, 808.3387.
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Figure S30. Electrospray ionization spectrum of compound 1.

14.3 Synthesis of compound 3

O,

Ve,
CigHarO 1-Pyrenemethylamine hydrochloride ¢, Q
o EDC, DMAP, CH,Cl,

NH
° Yy

5-Octadecyloxyisophthalic acid (600 mg, 1.38 mmol), EDC-HCI (1.50 g, 8.00 mmol),

I-pyrenylmethylamine hydrochloride (800 mg, 3.00 mmol) and DMAP (40 mg, 0.32 mmol)
were dissolved in 150 mL of CH,Cl, and stirred at room temperature for 72 hours. After the
reaction was complete, the mixture was extracted with H,O/CH,Cl,. The combined organic
extracts were removed with a rotary evaporator and the residue was purified by flash column
chromatography (CH;OH/CH,Cl,, 1 : 100 v/v as the eluent) to provide compound 3 as a white
solid (830 mg, 70%). Mp: 188.5-189.9 °C. '"H NMR (300 MHz, CDCls, room temperature) &
(ppm): 8.27-8.08 (m, 7H), 8.08-7.90 (m, 11H), 7.85 (d, /= 8 Hz, 2H), 7.56 (s, 1H), 6.57 (t,J
=5 Hz, 2H), 5.17 (d, J = 5 Hz, 4H), 3.82 (t, /= 6 Hz, 2H), 1.73-1.61 (m, 2H), 1.25 (m, 30H),
0.88 (t, J = 7 Hz, 3H). >C NMR (100 MHz, CDCl;, room temperature)  (ppm): 165.9, 159.3,
135.2, 131.2, 131.1, 130.6, 130.5, 129.0, 128.3, 127.6, 127.2, 126.1, 125.4, 124.9, 124.7,
124.6, 122.6, 116.5, 116.2, 68.4, 42.5, 31.9, 29.7, 29.6, 29.4, 22.7, 14.1. TOF-MS m/z: calcd
for [M + H]", CsoHgsN,03, 861.4995; found, 861.6630.
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Figure S33. MALDI-TOF spectrum of 3.
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15. Synthetic routes to the homoditopic monomers 4, 5 and 8

HO.__O

OC1gHg7

C1gHg70 14

0™ “oH

B Br
K,CO3, CH3CN

Tetramethylguanidine
DMSO

[Pt(tpy)CI](BF 4), Cul
NEts, CH,Cl,

T4+ 4BF,

Figure S34. Synthetic routes to the homoditopic monomer 4.

(o} NH ‘
OH o
=

0 1-Pyrenemethylamine hydrochloride

OH EDC, DMAP, CH,Cl,

© 16 'Q

_ 0
/_’ CH3NH2’ CaHsOH /—’ 5-(Propynyloxy)isophthalic acid °©
2) NaBH,
3) CF5S05H EDC, DMAP, CH,Cl, C

8
Cngo3 O

OC1gH37 0C1gHay

a or , Cu , s
NaN; 16 or 18, Cuso,, DMF, 60 °C

C1gH370
DMF, toluene, 90 °C  C18Ha70 sodium L-ascorbate

0\
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8: R = CHs g

Figure S35. Synthetic routes to the homoditopic monomers 5 and 8.
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15.1 Synthesis of compound 15

Tetramethylguanidine
DMSO

Compounds 13 (3.00 g, 6.29 mmol), 14 (2.00 g, 2.86 mmol) and tetramethylguanidine
(1.00 g, 8.58 mmol) were dissolved in DMSO (50 mL) and stirred at 60 °C for 36 hours. After
the reaction was complete, the mixture was extracted with H,O/CH,Cl,. The combined
organic extracts were dried over anhydrous Na;SO4 and evaporated with a rotary evaporator.
The residue was purified by flash column chromatography (petroleum ether/CH,Cl, 2 : 1 v/v
as the eluent) to afford 15 as a white solid (3.08 g, 72%). Mp: 103.5-104.8 °C. "H NMR (300
MHz, CDCl;, room temperature) ¢ (ppm): 8.22 (s, 4H), 8.13 (d, J = 8 Hz, 4H), 7.78 (s, 4H),
7.64 (d, J=9 Hz, 4H), 7.51 (d, J= 8 Hz, 4H), 7.41 (t, /= 8 Hz, 4H), 7.33 (s, 2H), 7.01 (d, J =
9 Hz, 4H), 4.70-4.57 (m, 4H), 4.36-4.23 (m, 4H), 3.91 (t, J = 7 Hz, 4H), 3.07 (s, 4H),
1.72-1.61 (m, 4H), 1.31 (s, 4H), 1.20-1.15 (m, 56H), 0.84—0.80 (m, 6H). °C NMR (75 MHz,
CDCl;, room temperature) 0 (ppm): 165.9, 159.6, 156.6, 152.0, 149.7, 139.7, 132.7, 131.3,
130.7, 128.8, 128.4, 127.7, 124.2, 122.6, 116.8, 115.2, 83.7, 70.0, 66.1, 63.5, 31.9, 30.9, 29.7,
29.4, 29.3, 26.0, 22.7, 14.1. ESI-MS m/z: caled for [M + H]", CjpH;17N,05, 1497.8810;
found, 1497.8524.
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Figure S38. Electrospray ionization spectrum of compound 15.

15.2 Synthesis of monomer 4

[Pt(tpy)CI](BF 4), Cul
NEts, CH,Cl,

Compound 15 (890 mg, 0.60 mmol), [Pt(tpy)CI](BF4) (2.15 g, 3.00 mmol), Cul (50 mg,
0.25 mmol) and NEt; (20 mL) in 200 mL of CH,Cl, were stirred at room temperature for 48
hours. The mixture was evaporated under reduced pressure and the residue was purified by
column chromatography (alumina, CH;OH/CH,Cl,, 100 : 1 v/v as the eluent) to afford 4 as a
reddish-brown solid (1.87 g, 74%). The compound 4 began to decompose before reaching the
melting point. "H NMR (300 MHz, CDCls, room temperature) & (ppm): 9.02 (s, 8H), 8.79 (s,
8H), 8.72 (s, 8H), 8.46 (s, 4H), 7.91 (s, 4H), 7.81 (s, 4H), 7.70 (d, J = 7 Hz, 4H), 7.50 (m,
12H), 7.36 (s, 4H), 7.30 (s, 2H), 7.03 (d, J =9 Hz, 4H), 4.65 (s, 4H), 4.34 (s, 4H), 3.92 (t,J =
6 Hz, 4H), 1.60 (m, 36H), 1.48 (m, 72H), 1.18 (m, 64H), 0.83 (t, J = 7 Hz, 6H). °C NMR
(100 MHz, CDCl3, room temperature) 6 (ppm): 168.5, 167.2, 159.6, 158.7, 156.6, 153.8,
153.7, 152.0, 139.2, 132.6, 130.6, 128.6, 128.3, 127.3, 125.1, 124.0, 122.3, 116.9, 115.4,
104.2, 98.7, 70.0, 66.0, 63.5, 37.8, 36.6, 31.9, 30.9, 30.5, 29.7, 29.4, 26.0, 22.7, 14.2. ESI-MS
m/z: caled for [M — 4BF4]4+, C110H252N140gPt4, 969.4584; found, 969.4452.
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Figure S41. Electrospray ionization spectrum of 4.

15.3 Synthesis of compound 16

(0]
:—\O 1-Pyrenemethylamine hydrochloride QQ

EDC, DMAP, CH,Cl,

OH
o

5-Propargyloxyisophthalic acid (1.00 g, 4.55 mmol), l-pyrenylmethylamme hydrochloride
(2.68 g, 10.0 mmol), EDC-HCI (3.80 g, 20.0 mmol) and DMAP (20 mg, 0.16 mmol) were
dissolved in 200 mL of CH,Cl,, and the mixture was stirred at room temperature for 72 hours.
After the reaction was complete, the mixture was extracted with H,O/CH,Cl,. The combined
organic extracts were removed with a rotary evaporator and the residue was purified by flash
column chromatography (CH;0H/CH,Cl,, 1 : 100 v/v as the eluent) to provide 16 as a white
solid (1.92 g, 65%). Mp: 166.3—168.7 °C. 'H NMR (300 MHz, DMSO-dj, room temperature)
o (ppm): 9.35 (t, /= 6 Hz, 2H), 8.50 (d, /=9 Hz, 2H), 8.37-8.21 (m, 8H), 8.20-8.00 (m, 9H),
7.71 (s, 2H), 5.24 (d, J = 6 Hz, 4H), 4.90 (d, J = 2 Hz, 2H), 3.60 (s, 1H). *C NMR (100 MHz,
DMSO-ds, room temperature) é (ppm): 165.7, 157.4, 136.2, 133.0, 131.0, 130.5, 130.4, 128.4,
127.8, 127.6, 127.3, 127.0, 126.5, 125.5, 125.4, 124.9, 124.3, 124.2, 123.5, 119.8, 116.8, 79.0,
78.9, 56.2, 41.4. ESI-MS m/z: caled for [M + Na]+, NaCysH30N,0O3, 669.2154; found,
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Figure S44. Electrospray ionization spectrum of compound 16.

15.4 Synthesis of monomer §

N
s
O b N% Oy
|
|CuSO,, DMF, 60°C N N:N
O sodlum L-ascorbate OCqgHa7 NH
. ol 3
OC1gHar O

C1gH370 1 9

N3

Compounds 16 (500 mg, 0.77 mmol) and 19 (250 mg, 0.35 mmol) were dissolved in 50
mL of DMF. An aqueous solution (15 mL) of monosodium L-ascorbate (400 mg, 2.02 mmol)
and CuSO4*5H,0 (50 mg, 0.20 mmol) was then added. The resulting mixture was heated at
60 °C and stirred for 48 hours. The solvent was then removed with a rotary evaporator and the
residue was extracted with H,O/CH,Cl,. The combined organic extracts were dried over
anhydrous Na,SO4 and removed with a rotary evaporator. The crude product was purified by
flash column chromatography (CH,Cl,/CH3OH, 200 : 1 v/v as the eluent) to afford 5 as a
white solid (390 mg, 55%). Mp: 175.2-177.4 °C. '"H NMR (300 MHz, CDCls;, room
temperature) O (ppm): 8.05-7.98 (m, 8H), 7.96-7.89 (m, 6H), 7.87 (d, J = 2 Hz, 4H),
7.85-7.76 (m, 14H), 7.56 (d, J = 8 Hz, 4H), 7.43 (s, 2H), 7.31 (s, 2H), 7.00 (s, 4H), 6.66 (m,
6H), 5.42 (s, 4H), 4.88 (d, J = 5 Hz, 8H), 4.78 (s, 4H), 3.80 (t, J = 6 Hz, 4H), 2.02 (s, 4H),
1.68 (d, J = 7 Hz, 4H), 1.39-1.11 (m, 56H), 0.86 (t, J = 6 Hz, 6H). °C NMR (100 MHz,
CDCl;, room temperature) o0 (ppm): 165.5, 157.7, 150.3, 143.2, 134.6, 131.0, 130.9, 130.4,
128.7, 128.0, 127.3, 127.1, 126.9, 125.9, 125.2, 124.6, 124.4, 124.2, 123.1, 122.5, 116.7,
116.3, 114.0, 68.9, 61.4, 48.9, 42.1, 31.9, 29.7, 29.6, 29.4, 29.3, 29.2, 26.0, 22.7, 14.1.
TOF-MS m/z: calcd for [M + Na]+, C134H140N19OgNa, 2040.0753; found, 2040.1272.
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Figure S45. '"H NMR spectrum (300 MHz, CDCl;, room temperature) of 5.
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Figure S46. °C NMR spectrum (100 MHz, CDCls, room temperature) of 5.
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Figure S47. MALDI-TOF spectrum of 5.

15.5 Synthesis of compound 17

Oe 1) CHgNH,, C,HsOH OQ
O e O
/ 3) CF3SO3H HON

° ST

CF3S0;

1-Pyrenecarboxaldehyde (2.30 g, 10.0 mmol) and methylamine (33% in C,HsOH, 100 mL)
were stirred at room temperature for 6 hours. NaBH4 was then added to the solution at 0 °C
and the resulting mixture was stirred at room temperature overnight. After the reaction was
complete, the solvent was evaporated under reduced pressure and the residue was extracted
with H;O/CH,Cl,. The combined organic extracts were dried over anhydrous Na,SO4 and
purified by flash column chromatography (CH;OH/CH,Cl,, 40 : 1 v/v as the eluent) to afford
the crude product as a colorless oil. It was further dissolved in CH,Cl, and 2 mL of CF3SOs;H
was added. The precipitated product was filtered and washed with CH,Cl, to afford 17 as a
yellow solid (2.00 g, 51%). Mp: 246.5-248.3 °C. '"H NMR (300 MHz, DMSO-ds, room
temperature) o (ppm): 8.91 (s, 2H), 8.58 (d, /=9 Hz, 1H), 8.44-8.35 (m, 4H), 8.25 (m, 3H),
8.15 (m, 1H), 4.95 (s, 2H), 2.76 (s, 3H). *C NMR (75 MHz, DMSO-ds, room temperature) &
(ppm): 131.5, 130.7, 130.2, 129.3, 129.0, 128.3, 128.2, 127.2, 126.6, 125.9, 125.7, 125.5,
124.8,123.9, 123.6, 123.1, 48.5, 32.8, 30.6. ESI-MS m/z: calcd for [M — CF3S0s]", Ci1sH N,
246.12; found, 246.11.
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Figure S48. "H NMR spectrum (300 MHz, DMSO-d,, room temperature) of compound 17.
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Figure S49. °C NMR spectrum (75 MHz, DMSO-dj, room temperature) of compound 17.
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Figure S50. Electrospray ionization spectrum of compound 17.

15.6 Synthesis of monomer 8

CF3S0; OO
o oy
H 17

5 Propargyloxyisophthalic acid
EDC DMAP, CH,Cl,

=7 Q\: Qg ! WO

00 oones E}wﬁ” Easvgise

N/EP/OCWBHS, O’ 8 ’ 8‘

b0 19 O
Compound 17 (3.56 g, 9.00 mmol), 5-propargyloxyisophthalic acid (880 mg, 4.00 mmol),
EDC-HCI (3.00 g, 15.8 mmol) and DMAP (200 mg, 1.60 mmol) were dissolved in 100 mL of
CH,Cl; and stirred at room temperature for 24 hours. After the reaction was complete, the
mixture was extracted with HyO/CH,Cl,. The combined organic extracts were removed with a
rotary evaporator and the residue was purified by flash column chromatography
(acetone/CH,Cly, 1 : 100 v/v as the eluent) to provide 18 as a yellow solid (1.97 g, 73%).
Compounds 18 (800 mg, 1.18 mmol) and 19 (360 mg, 0.50 mmol) were then dissolved in 60
mL of DMF. An aqueous solution (15 mL) of monosodium L-ascorbate (500 mg, 2.50 mmol)
and CuSO45H,0 (50 mg, 0.20 mmol) was added. The resulting mixture was heated at 60 °C
and stirred for 48 hours. The solvent was then removed with a rotary evaporator and the
residue was extracted with H,O/CH,Cl,. The combined organic extracts were dried over
anhydrous Na,SO,4 and removed with a rotary evaporator. The crude product was purified by
flash column chromatography (CH,Cl,/CH3OH, 200 : 1 v/v as the eluent) to afford 8 as a
yellow solid (720 mg, 70%). Mp: 104.7-106.8 °C. The 'H NMR spectrum of compound 8
shows broadened and ill-resolved peaks. With reference to the previous literatures,®'! it should
be ascribed to the carbon—nitrogen bond rotation of the asymmetrical molecule, leading to

severe peak splitting phenomenon. "H NMR (300 MHz, CDCls, room temperature) & (ppm):
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8.54-7.29 (m, 38H), 7.18-7.01 (m, 6H), 6.80—6.60 (s, 2H), 5.39 (m, 8H), 5.22-4.55 (m, 8H),
3.77 (m, 4H), 3.18-2.20 (m, 12H), 1.72-1.52 (m, 8H), 1.22 (s, 56H), 0.86 (t, J = 6.6 Hz, 6H).
C NMR (100 MHz, CDCls, room temperature) 6 (ppm): 170.0, 158.4, 150.4, 143.2, 138.1,
131.2, 130.8, 129.4, 128.2, 127.5, 127.3, 126.1, 125.4, 125.0, 124.7, 124.2, 123.2, 122.9,
121.3, 117.8, 114.0, 68.9, 62.1, 53.4, 49.0, 36.7, 31.9, 30.9, 29.7, 29.6, 29.4, 29.2, 26.0, 22.7,
14.1. ESI-MS m/z: caled for [M + H]", C13sH 140N 0Os, 2074.1560; found, 2074.1614.
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Figure S51. '"H NMR spectrum (300 MHz, CDCl;, room temperature) of 8.
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Figure $52. °C NMR spectrum (100 MHz, CDCl;, room temperature) of 8.

Figure S53. Electrospray ionization spectrum of 8.
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