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Experimental Section

Materials

ZrCly, 2,2’-bipyridine-5,5’-dimethyl (Me,BPY), norbornadiene rhodium(l) chloride dimer ([(nbd)RhCI],),
trimethylaluminium (AlMe3), triethylaluminium (AlEt;), methylaluminoxane (MAO), triethylborane (BEts),
dimethylzinc (ZnEt,), phenyllithium (LiPh), sodium hydroxide (NaOH), and deuterium generation reagent
(DMSO-dg and CDCl3) are purchased from Energy Chemical and used as supplied without further purification.
Acetone, phenylacetylene (PA), toluene, dichloromethane (CH,Cl,), tetrahydrofuran (THF), triethylamine
(NEts), 2,6-diisopropylaniline (DIPA), ethylenediamine (C,H4(NH,),), N,N-dimethylformamide (DMF), and

aniline (C¢HsNH,) are also purchased from Energy Chemical and purified by vacuum distillation.

General information

'H NMR and *C NMR spectra of samples obtained in this paper were recorded on an Avance III HD 400
spectrometer at room temperature. Solid-state 3¢ CP-MAS were recorded on an Avance Il HD 700 at room
temperature. The FTIR spectroscopy were recorded on Thermo IS5. Inductively Coupled Plasma-Atomic Emission
Spectrometry (ICP-AES) were recorded on Agilent 7700. Powder X-ray diffraction (PXRD) were recorded on an Bruker
D8 Advance spectrometer. The thermogravimetric analysis (TGA) spectra were testeyd by DTG-60 spectrometer.
Scanning electron microscope (SEM) spectra were recorded on JSM-7500F spectrometer. N, adsorption-desorption
isotherms were tested by Quantachrome Instruments v3.01. The molecular weights and the molecular weight
distributions of the polymer samples were determined at 35 °C by gel permeation chromatography (GPC) on a
WATERS 1515 apparatus. THF was employed as the eluent at a flow rate of 1 ml/min. The calibration was made by
polystyrene standard EasiCal PS-1 (PL Ltd). CD spectra were tested on JASCO Corp J-810. Photoluminescence (PL)
were tested by F-7000 FL Spectrophotometer. The dynamic light scattering measurement were tested by Zetasizer

Nano. The UV/Vistransmittance and UV absorption were obtained on Ultraviolet spectrophotometer (TU-1901).

Synthesis of 2,2’-bipyridine-5,5’-dicarboxylic acid (H,BPY)

Compound H,BPY were synthesized by previously reported methods." '"H NMR (400 MHz, DMSO-dg) &
13.54 (s, 2H), 9.20 (s, 2H), 8.57 (d, J = 8.1 Hz, 2H), 8.45 (d, J = 8.3 Hz, 2H).

Synthesis of UiO-67-BPY

The preparation of UiO-67-BPY was based on reported literature.” zrCl, (23.3 mg, 0.1 mmol), 2,2’-
bipyridine-5,5’-dicarboxylic acid (H,BPY) (24.4 mg, 0.1 mmol) and glacial acetic acid (2 mL) were placed in a
50 mL teflon-capped flask with 20 mL DMF. The mixture was treated with ultrasonification for 2 hours, then
heated to 120 °C for 3 days. After cooling, powders were collected and washed with fresh DMF and
methanol for 3 times, respectively. After soaking, the powders were evacuation under dynamic vacuum at

100 °C for 10 hours to gain dried white powder solid.

Synthesis of UiO-67-BPY-X%Rh

To 20 mLnon-aqueous acetone containing 100 mg UiO-67-BPY, [(nbd)RhCI], (15.3 umol, 30.6 umol, 122.4
umol) was added. The mixture was kept for 12 hours at room temperature (RT), and successively washed
with acctone (20 mL x 4). The yellow solids (UiO-67-BPY) were dried under vacuum at 100 °C for 24 hours.
Then different loads catalysts were obtained (c: UiO-67-BPY-2.76 wt% Rh, d: UiO-67-BPY-5.66 wt% Rh, e:
UiO-67-BPY-11.41 wt% Rh determined by ICP-AES. ¢, d and e was dissolved in concentrated nitric acid).

Table S1. Rh contents of UiO-67-BPY- Rhs



sample c d e

Rh contents 2.76 wt % 5.66 wt % 1141 wt%

Synthesis of (nbd)Rh(Me,BPY)CI

368 mg (2.0 mmol) Me,BPY, 461 mg (1.0 mmol,) [(nbd)RhCI], dissolved in 20 mL non-aqueous acctone.
The mixture was kept for 12 hours at RT, and successively washed with acctone (20 mLx4). The red solids
(nbd)Rh(Me,BPY)Cl were dried under vacuum at 50 °C for 24 hours. *H NMR (400 MHz, DMSO-d¢) & 8.43 (d, J
= 8.3 Hz, 2H), 8.06 (d, J = 8.1 Hz, 2H), 7.75 (s, 2H), 4.15 (d, J = 1.9 Hz, 4H), 3.89 (s, 2H), 3.31 (s, 3H), 2.38 (s,
6H), 1.32 (s, 2H).">*C NMR (101 MHz, DMSO-dg) & 152.47 (s), 149.05 (s), 140.01 (s), 137.03 (s), 122.10 (s),
60.88 (s), 53.45 (d, J = 9.4 Hz), 48.99 (s), 17.79 (s). IR (KBr, v/cm™): 3416 (s), 3053 (w), 3010 (m), 2920 (m),
2358 (w), 2350 (w), 1606 (m), 1578 (m), 1502 (m), 1475 (s), 1411 (m), 1392 (m), 1318 (m), 1311 (m), 1300
(w), 1250 (m), 1230 (m), 1168 (m), 1145 (w), 1108 (w), 1076 (w), 1052 (m), 994 (w), 976 (w), 960 (m), 947
(m), 892 (w), 883 (m), 849 (s), 799 (m), 772 (m), 747 (w), 724 (s), 698 (w), 609 (m).

Synthesis of monomers (HPA, TPA, TPPA)

The functional monomers were synthesized by previously reported methods.*> HPA, 'H NMR (400 MHz,
CDCl3) 6 7.47 (s, 2H), 4.67 (d, J = 2.9 Hz, 4H), 3.97 — 3.80 (m, 2H), 3.03 (s, 1H), 2.14 (d, J = 22.0 Hz, 2H), 1.87 —
1.72 (m, 2H), 1.54 — 1.41 (m, 2H), 1.29 (d, J = 20.7 Hz, 17H), 0.88 (t, J = 6.7 Hz, 3H). TPA, "H NMR (400 MHz,
CDCls) & 7.22 (d, J = 7.8 Hz, 2H), 7.10 (s, 10H), 7.00 (d, J = 8.4 Hz, 8H), 3.03 (s, 1H). TPPA, "H NMR (400 MHz,
CDCl3) 6 7.52 (s, 4H), 7.35 (d, J = 7.5 Hz, 2H), 7.19 — 7.00 (m, 19H), 3.12 (s, 1H).

Procedure for polymerization of PA and Its Derivatives.

Under nitrogen atmosphere, the catalyst was dispersed in 3 mL solvent in a round-bottomed flask. Then
monomer and cocatalysts were added in the above mixture. The colour of the mixture deepened rapidly.
The mixture was stirred vigorously at room temperature and became viscous. The mixture was added to
methanol (30 mL) with acetic acid (0.05 mL) in a 100 mL beaker. And then some solids (or powders) were
precipitated and filtered to give polymer. The obtained polymer was washed with 50 mL methanol and dried
at 40 °C under vacuum overnight. When polymerization solvent was water, the polymerization took place in
the air. (For example: Table 2, entry 2. 2 mg ¢ was dispersed in 3 mL toluene, after 10 mins 0.1 mL PA was
added in the mixture. After stirring for 1 min, the mixture was added to methanol with acetic acid, which got
yellow PPA).

The formula for calculating the activity of catalyst:
A= mpolymer/(nRh )

A: the activity of polymerization (g-moIRh'l-h'l), Mpolymer: the mass of polymer (g), t: the reaction time of

polymerization (h), ng,: moles of rhodium in the catalysts (mol)
NRh = Mcatalysts WRrnh/MRgn
M catalysts: the mass of catalysts (g), Mgx: the relative molecular weight of rhodium, wgp: the mass fraction
of rhodiumin in the catalysts (determined by ICP-AES).
The formula for calculating the cis-selective of polyphenylacetylene (PPA):
The diverseisomer contents of PPA were calculated from the "H NMR spectra.6'7
% cis = (6 Ig1/liota) X 100
lh1 in eq 1 means the integrate area of one alkynyl proton of PA unit at 5.84 ppm, liota is the total integrate
area of aryl protons of the benzene ring unit at 6.94 ppm, 6.78 ppm (trans), and 6.63 ppm and alkynyl proton
of PA unit at 5.84 ppm in the 'H NMR spectrum.



Recycling Tests of Catalyst

The recycling polymerization test was carried out with recycled catalyst by centrifugation (5 min) using the
same conditions like the first run. The recovered catalyst just washed by THF three times and reused for the
next polymerization. With the increase of cycle times, the color of supernatant becomes lighter and lighter,
while the color of catalyst of ¢ changed from beige to brown (Figure S13). A new portion of cocatalyst AlMe;

and PA was then added and the polymerization was carried out in the usual method.

Table S2. Recycling experiments of PA polymerization by ¢?

Cycle Y Act.” Cis-Sel. M, d

times Cat. Cocat. Sol. (%) (10°) (%) (104)d M/M,
1 [ AlMe; THF 100 10.6 93 2.4 2.21
5 c AlMe; THF 85 9.0 94 4.1 2.13
10 C AlMe; THF 15 1.6 99 5.1 1.69
1 c - H,0 86 9.2 96 2.8 1.94
5 C - H,0 75 8.0 96 4.2 2.80
10 C - H,0 13 1.4 97 5.0 2.71

“Conditions: [MOF-Rh] = 2 mg, UiO-67-BPY-2.76 wt% Rh (c) = 0.54 umol Rh, AlMe5/[Cat.] =1, [Mon.] = 918
umol, 3 mL solvent, 1 min. bActivity: g-molg, -h™*. ‘Determined by 'H NMR spectrum in CDCl; at 25 °C.
‘Determined by GPC in THF at 35 °C on the basis of a polystyrene calibration.
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Figure S1. 'H NMR spectra of 2, 2’-bipyridine-5,5’-dicarboxylic acid (H,BPY) in DMSO-d.
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Figure 3. *C NMR spectra of (nbd)Rh(Me,BPY)CI (b) in DMSO-d.
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Figure S4. FTIR spectra of Rh catalysts: (a) [(nbd)RhCl],; (b) (nbd)Rh(Me,BPY)CI; (c) UiO-67-BPY; (d) UiO-67-
BPY-2.76 wt% Rh.
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Figure S5. Solid-state 13C CP-MAS of (a) UiO-67-BPY-11.41 wt% Rh and (b) UiO-67-BPY.
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Figure $6. "H NMR spectra of the decomposition reaction of UiO-67-BPY-11.41 wt% Rh (e) in hydrofluoric
acid (HF) inDMSO-ds: (a) H,BPY ligand; (b) (nbd)Rh(Me,BPY)Cl; (c) UiO-67-BPY-11.41wt% Rh in HF; (d)
mixture of UiO-67-BPY and [(nbd)RhCI], (0.5 eq) in HF; (e) UiO-67-BPY in HF; (f) [(nbd)RhCI], in HF; (g)
[(nbd)RhCI],; (h) nbd. (In comparison with these spectra, the peaks assigned to the free nbd ligand and the
chelated nbd ligand of [(nbd)RhCI], couldn’t be observed in the spectrum of (c). However, three peaks d’, €’,
and f' in the spectrum of (c) were similar to those in the spectra of (b) and (d), which might beassigned to
nbd ligand of (nbd)Rh(H,BPY)Cl. Such (nbd)Rh(H,BPY)CI should be released from the anchored Rh catalysts.)
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Figure S7. (a) PXRD patterns in literature (simulated UiO-67-BPY (black), pristine UiO-67-BPY (red), fresh Zn-
UiO-67-BPY (blue), Zn-UiO-67-BPY recovered from hydroamination after one cycle (purple) and after five
cycles (green)). (The successful synthesis of UiO-67-BPY was proved by comparing the diagrams of Figure 1
for the new synthesized UiO-67-BPY and Figure S7a for the known UiO-67-BPY in the literature since all of
the characteristic peaks appeared at the same positions.)) (b) PXRD patterns of UiO-67-BPY-2.76 wt% Rh
soaked in different solvents such as dichloromethane (CH,Cl,), toluene, THF, water (H,0) and AlMes. (These

results show very good stability of UiO-67-BPY-2.76 wt% Rh in different solvents)
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Figure S8. TGA curves of UiO-67-BPY(black), UiO-67-BPY-2.76 wt % Rh (red). UiO-67-BPY-5.56 wt % Rh (blue).

UiO-67BPY-11.41 wt % Rh (green).

Figure S9. EDS elemental mappings of UiO-67-BPY-11.41 wt% Rh. (scale bar: 2.5 um) (Show that Rh and were well

dispersed on the UiO-67-BPY matrix similar to other atoms)
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Figure S10. Verify photos of heterogeneous systems of PA polymerization catalysed by c: (a) Photo of c
dispersed in THF 10 mins; (b) After centrifugal; (c) The clear supernatant (up) and the precipitation dispersed
in THF (down); (c) The clear supernatant no reaction (the color doesn't change) (up) and the precipitation

catalyze the polymerization of PA (The reaction turns yellow) (down).

Centrifuge after 5 cycle

Figure S11. Photo of the facile precipitation of ¢ by centrifugation from the polymerization reaction mixture
after recycling 5 times in THF.

(a) }
I Add PA (10eq) - | | |
b
(b) Add PA (1eq) L |
! A ’ A ‘ e
(c) l
" | Add H,0 (5eq)
a
(d) DMS:
e water 5
d c b | f |
) Jo A U _ “ B
8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 40 35 30 25 2.0 1.5 10

fl (ppm)

Figure S12. In-situ *H NMR spectra of PA polymerization catalyzed by (nbd)Rh(Me,BPY)Cl in water in DMSO-
ds. (As evidenced by the *H NMR spectra, the structure of (nbd)Rh(Me,BPY)Cl remains stable during PA
polymerization in water.)
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Figure S13. Photos of polymerization of PA catalyzed by c in THF after different recycling times. (a) after
recycling 1 time; (b) after recycling 5 times; (c) after recycling 10 times. (ICP displayed that the loss of Rh from
the catalysts cin (b) and (c) were less than 5.0 mg/kg.)
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Figure S14. PXRD images of UiO-67-BPY-2.76 wt% Rh (red) after recycling 5 times in water (blue), 10 times in
water (green), 5 times in THF (brown), and 10 times in THF (pink). (PXRD confirmed that the skeleton of
recycled c was not destroyed in the whole recycling process.)
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Figure S15. 'H NMR spectra of PPA in Table 2, entry 2 in CDCl;. A small amount of solvent is left in the
polymer because it will be hard to dissolve when fully dried.(cis-PPA has one alkynyl proton of PA unitat 5.84

ppm, while trans-PPA has acharacteristic broad signal at about 7 ppm (around 6.95 ppm, 6.78 ppm, and 6.63
7-8
ppm).
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Figure $16. "H NMR spectra of PPAs in Table 2, entries 2-16.
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Figure S17. 'H NMR spectra of PPAs in Table 2, entries 17-31.
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Figure S18. 'H NMR spectra of PPAs in Table 2, entries 32-46.
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Figure S19. 'H NMR spectra of the resulting PPAs catalyzed by ¢ in THF and water after different recycling

times. Solvent: CDCls. The cis selectivity of PPAs increases with the number of cycles proved the channel

confinement effect in the polymerization of PA.
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Figure S20. FTIR spectra of PA (black) and PPA(red).
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GPC Results
Elution | Retention | Adjusied
Dist Name | Volume Time RT Mn Mw MP Mz | Mz+1| MzMw | Mz+ 1w
(m) | (min) | (min)
1 15.007 15.007 15007 | 17416 | 30231 | 17827 | 53419 | B4400 | 1.767021 | 279182

16



MV

MV

Figure S21. GPC profiles of the PPA in Table 2, entry 2.

2w W

{2 LR
16.00

'mm' 20’.!1! IZ‘_CDI
GPC Results
Elution | Retention | Adusted
Dist Name | Volume | Tima RT Mn Mw | MP Mz Mz#1 | MzMw | Mz+ 1w
(mi) {min) {min)
1 14,117 1417 | 14,917 | 21556 | 38588 | 30375 | 684665 | 106883 | 1.76970T | 2762704

Figure S22. GPC profiles of the PPA in Table 2, entry 3.
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Elution | Retention
Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw | Mz+ 1w
() (min) {rran)
1 13417 13417 | 13417 | 31406 | 56586 | 47673 | 101543 | 158900 | 1794502 | 2.772906

Figure S23. GPC profiles of the PPA in Table 2, entry 4.
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GPC Results
Elution | Retention | Adjusted
Dist Name | Volume | Time RT | Mo | mw | MP | Mz | Mz+1 | Mzaw | Mz+ 1w
(mi) {min} {min}
1 13817 | 13817 | 13817 | 22200 | 47075 | 36670 | azaoe | 148476 | 1973287 | 3454001

Figure S24. GPC profiles of the PPA in Table 2, entry 5.
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GPC Results
Ehtion | Retention | Adjusted
Dist Name | Volume |  Time RT Mn | Mw MP Mz | Mz+1 | MzMw | Mz+ 1w
(mi) (rmin) (min)
1 14683 14.683 | 14.683 | 12738 | 20706 | 21616 | SITVT | 92251 | 1978630 | 3105451

Figure S25. GPC profiles of the PPA in Table 2, entry 6.

Dist Name | Volume |  Time RT Mo | Mw | MP | Mz | Mze1 | MzMiw | MzeiMw
(mi) | (mn) | (min)

1 14,167 14967 | 14167 | 15384 | 37018 | 26454 | TOBED | 130202 | 2100834 | 34385185

Figure S26. GPC profiles of the PPA by in Table 2, entry 7.
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GPC Results

Elution | Retention | Adjusted
Dist Name | Voluma | Tima RT Mn Mw | MP Mz Mz+1 | MzMw | Mz+ 1w
(mi) {min) (min)

1 13.286 13286 | 13.285 | 28060 | 50925 | 52101 | 161730 | 275295 | 2.312903 | 3.936091

Figure S27. GPC profiles of the PPA in Table 2, entry 8.
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GPC Results
Elution | Retention | Adjusted
Dist Name | Volume Tima RT Mn Mw MP Mz Mz+1 | MzMw | Mz+ 1w
(mi) {min) (rmin)
1 13583 13533 | 13533 | 17196 | 47098 | 44096 | 113004 | 204854 | 2418463 | 4.340550
Figure S28. GPC profiles of the PPA in Table 2, entry 9.
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GPC Results

DistName | Volume |  Time RT Mn | Mw | MP Mz | Mz+1 | MzMw | Mz+1iMw
{mi) (min} (rin)
1 13467 13467 | 13467 | 19104 | 58161 | 46088 | 143134 | 249550 | 2461002 | 4.290699

Figure S29. GPC profiles of the PPA in Table 2, entry 10.
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GPC Results
Elution | Retention | Adjusted
DistName | Volume |  Time RT Mn | Mw | MP | Mz | Mz+1 | MzMw | Mz+ iMw
(mi) {min) (min)
1 13750 | 13750 | 13750 | 25076 | 48544 | 38273 | 96676 | 158508 | 1851162 | 3.190028

Figure S30. GPC profiles of the PPA in Table 2, entry 11.
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GPC Results
Elution | Retention | Adjusted
Dist Name | Volume | Time RT Mn | Mw | MP Mz | Mz+1 | MzMw | Mz+1iMw
(mi) (min) (min)
1 13489 | 13489 | 13489 | 28349 | 55068 | 45410 | 106775 | 166225 | 1938980 | 3018559

Figure S31. GPC profiles of the PPA in Table 2, entry 12.
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GPC Results
Elution | Retention | Adjusted
Dist Name | Volume | Time RT Mn | Mw | MP Mz | Mz+1 | MzMw | Mz+ iMw
(mi) {min) {min)
1 13250 13250 | 13250 | 33282 | 75029 | 53413 | 160576 | 266741 | 2140177 | 3585162

Figure S32. GPC profiles of the PPA in Table 2, entry 13
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GPC Results
Eltion | Retention | Adjusted
Dist Name | Volume |  Time RT Mn | Mw | MP Mz | Mz+1 | MzMw | Mz+1Mw
(i) (min) (min)
1 1329 13.269 | 13260 | 36612 | 77306 | 52702 | 158970 | 258342 | 2056369 | 3341797

Figure S33. GPC profiles of the PPA in Table 2, entry 14
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GPC Results

Elution | Retention | Adiusted
Dist Name | Volume | Time RT Mn Mw | MP Mz | Mz+1 | MzMw | Mz+1Mw
(mi) (min) {min}

1 14,380 14,350 | 14.350 | 13372 | 26009 | 26347 | 44104 | 64771 | 1693781 | 2487501

Figure S34. GPC profiles of the PPA in Table 2, entry 15.
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GPC Results
Elution | Retention | Adjusted
Dist Name | Voluma Time RT Mn Mw | MP Mz Mz+1 | MzMw | M2+ 10w
(mi) {min) (min)
1 13483 13483 | 13483 | 34113 | 67665 | 45587 | 129607 | 204087 | 1915415 | 3016292

Figure S35. GPC profiles of the PPA in Table 2, entry 16.
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GPC Results

Elution | Retention | Adjusted
Dist Name | Volume | Time RT Mn Mw MP Mz | Mz+T | MzMw | Mz+ TiMw
{mi) (min) (min)

1 13.650 13650 | 13650 | 20940 | 39641 | 40837 | 65633 | 102440 | 1.736404 | 2584412

Figure S36. GPC profiles of the PPA in Table 2, entry 17.
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Dist Name | Voiume | Time RT Mn | Mw | MP Mz | Mz+1 | MzMw | Mz+1Mw
(i) {min) {min)
1 a7 13817 | 13817 | 23057 | 52048 | 36670 | 11014E | 180244 | 2080062 | 3404167

Figure S37. GPC profiles of the PPA in Table 2, entry 18
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GPC Results
Elution | Retention | Adusted
Dist Name | Violume |  Time RT Mn Mw | MP Mz | Mz+1 | MzMw | Mz+ UMW
(mi) {min) (min)
1 13545 13545 | 13545 | 20083 | 63715 | 43756 | 130086 | 205700 | 2041674 | 3228413

Figure S38. GPC profiles of the PPA in Table 2, entry 19
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GPC Results
Elution | Retention | Adjusted
Dist Name | Volume | Time RT Mn | Mw | MP Mz Mz+1 | Mz/Mw | Mz+1/Mw
(mi) (min) (min)
1 13.100 13100 | 13.100 | 29954 | 89927 | 59312 | 227482 | 388468 | 2.529623 | 4.319801

Figure S39. GPC profiles of the PPA in Table 2, entry 20

22




MV

1um-
800+
ao]
4,00
e

000

200 40 800 800 1000 1200 1400 800 1800 2000 2200 2400
GPC Results
Elution | Retention | Adusted
DistName [Voure | Time | RT | Ma | Mw | MP | Mz | Mzet | Mt | mzetmw
(mi) (min} (min)
T 1azs| mms| 1zs 63189 | 51784 | 149167 | 254562 | 2360642 | 4028580

Figure S40. GPC profiles of the PPA in Table 2, entry 21

GPC Result:
Elution | Retention | Adjusted
Dist Name | Volume Time RT Mn Mw MP Mz | Mz+1 | MzMw | M2+ 1UMw
(mi) (min) {min}
1 14833 14833 | 14833 | 13997 | 27433 | 18696 | 50480 | TB533 | 1.840475 | 2862603

Figure S41. GPC profiles of the PPA in Table 2, entry 22
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DistName | Volume | Time RT Mn | Mw | MP Mz | Mz+1 | MzMw | Mz+ 1w
(i) (min) (i)

1 13.850 13850 | 13850 | 11525 | 56730 | 35808 | 213502 | 426154 | 3763260 | 7.511548

Figure S42. GPC profiles of the PPA in Table 2, entry 23
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]
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Dist Name Mn | Mw | MP Mz Mz+1 | MzMw | Mz+TMw

(mi) | {min) | {min}
1 13567 | 13567 | 13567 | 1235 | 56308 | 43134 | 182073 | 345247 | 3244331 | 6121648

Figure S43. GPC profiles of the PPA in Table 2, entry 24
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GPCR
Elution | Retention | Adjusted
DistName | Volume |  Time RT | Mo | mw | MP [ Mz | Mzet | Mamiw | Mz+imiw
(mi) {min} {min)
1 12819 12m9| 12819 21133] a2a04 | 72631 | 284878 | 540074 | 3104660 | 5058008

Figure S44. GPC profiles of the PPA in Table 2, entry 25
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GPC Results

Elution | Retention | Adjusted
DistName | Voiume | Time RT | Mn | Mw | MP | Mz | Mz+1 | Mzbw | Mz+tMw
(rmi) (min} (min)

1 13383 13383 | 13383 | 20620 | 57104 | 48758 | 131175 | 218858 | 2297214 | 3832665

Figure S45. GPC profiles of the PPA in Table 2, entry 26
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Elution | Retention | Adusted
DistName | Volume | Time RT Mn | Mw | MP | Mz | Mz+1 | Mziw | Mz+ 10w
(ml) | (min) | (mn)

1 14186 14186 | 14186 | 22494 | 40085 | 29105 | 68644 | 100285 | 1.711423 | 2486060

Figure S46. GPC profiles of the PPA in Table 2, entry 27
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Dist Name Time RT Mo | Mw | MP | Mz |Mze1| M2Mw | M2+ 1iMw

(L] (min) (min)
1 15000 15000 | 15000 | 20614 | 38040 | 34149 | 65246 | O7826 | 1.715181 | 2571664

Figure S47. GPC profiles of the PPA in Table 2, entry 28
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Elution | Retertion | Adusted
Dist Name | Volume | Time RT Mn Mw | MP Mz Mz+1 | MzMw | Mz+1Mw
(mi) (min) (min)

1 13300 13300 | 13300 | 20080 | 67470 | 51607 | 184112 | 337308 | 2728788 | 5.000686

Figure S48. GPC profiles of the PPA in Table 2, entry 29
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GPC Results
Blution | Retertion | Adusted
Dist Name | Volume Time RT Mn Mw MP Mz Mz+1 | MzMw | Mz+1Mw
) | (min) | (min)
1 13150 13150 13150 | 19375 | 67243 | 57261 | 172087 | 208888 | 2559177 | 4444880
Figure S49. GPC profiles of the PPA in Table 2, entry 30
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GPC R
Blution | Retertion | Adusted
Dist Name | Vidume Time RT Mn Mw MP Mz Mze1 | Mzfdw | Mz+1Mw
(i} {min) (min)
1 1333 13333 | 13333 | 26780 | SGATO | 50444 | 311731 | 582513 | 3218005 | 6.013M8
Figure S50. GPC profiles of the PPA in Table 2, entry 31
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GPC Ri
Bution | Retention | Adusted
Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMiw | Mz+ 1w
fm) | (mn) | (mn)
1 12945 12946 12948 | 31295 | 11108 J04346 | 519540 | 2730545 | 4676670

Figure S51. GPC profiles of the PPA in Table 2, entry 32
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GPC Results
Bution | Retention
DistNama | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw | Mz+ 10w
() (min) (min)
1 1amr 13017 | 13017 | 20646 | 116971 | 62932 | 337321 | 572800 | 2883810 | 4.897730
Figure S52. GPC profiles of the PPA in Table 2, entry 33
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GPC Results

Blution | Retention | Adjusted
[Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw
{rml) {min) (min}

1 11864 11864 11964 | 35658 | 110742 | 143307 | 262308 | 424888 | 2 368813

Figure S53. GPC profiles of the PPA in Table 2, entry 34

a0 200 | 4b0 600 B0 000 1200 00 1600 1800 200 200 2400
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Elution | Retention
Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw | Mz+1Mw
(mi) | (min) | (min)

1 12929 12609 | 12929 | 35365 | 104940 | 6TOZT | 252016 | 413307 | 2401533 | 3838519

Figure S54. GPC profiles of the PPA in Table 2, entry 35
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GPC Results
Elution | Retention
Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw
(i) (min) (rmin)
1 "3 11,733 11.733 | 35560 | 140082 | 175342 | 376605 | 627400 | 2671200
Figure S55. GPC profiles of the PPA in Table 2, entry 36
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Elution | Retention
DistName | Volume | Time RT Mn Mw MP Mz Mze1 | MzMw | Mz+ 10w
(mi) (min) (min)
1 13042 13042 | 13042 | 26278 | 100606 | 61818 | I34087 | 565436 | 3.045585 | 5336013
Figure S56. GPC profiles of the PPA in Table 2, entry 37
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GPC Results
Elution | Ristention | Adjusted
Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw | Mz+ 1w
(m) | (min) | (min)
1 13000 13000 | 13000 | 32968 | 111120 63688 | 302893 | 521566 | 2725814 | 4690706

Figure S57. GPC profiles of the PPA in Table 2, entry 38
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Adjusted
Dist Name | Volume | Time RT | Mo | mw | MP | Mz | Mzet | Mamiw | Mze 1w

1 13833 13833 | 13833 | 15722 | 53618 | 36282 | 157220 | 302164 | 2932220 | 5635488

Figure S58. GPC profiles of the PPA in Table 2, entry 39
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Blution | Retention | Adusied

Dist Name | Volume | Time RT Mn Mw MP Mz | Mz+1 | MaMw
(i) (min) (rrin)

1 11.933 11833 11933 | 46417 | 137528 | 147150 | 333165 | 601930 | 2422532

Figure S59. GPC profiles of the PPA in Table 2, entry 40
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Elution | Retention | Adusted
Dist Name | Volume | Time RT Mn Mw | MP Mz | Mz+1 | MzMw | Mz+ 1MW
() (min) (min)

1 13267 13267 | 13267 | 25261 | 11167 | 52803 | 405505 | 760319 | 3633767 | BENTE

Figure S60. GPC profiles of the PPA in Table 2, entry 41
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Figure S63. GPC profiles of the PPA in Table 2, entry 44
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GPC Results
Elution | Retention | Adusted
Dist Name | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw
(i) {min) (min)
1 12333 12333 | 12333 | 24173 | 129960 | 1055509 | 400677 | TR083S | 3151850
Figure S61. GPC profiles of the PPA in Table 2, entry 42
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GPC Results
Elution | Retertion | Adusted
Dist Name | Volume | Time RT Mn Mw | MP Mz Mz+1 | MzMWw | Mz+ UMw
(L] {min) (min)
1 13238 13235 | 13236 | 17447 | B1950 | 53408 | 270633 | 561999 | 3412231 | 6.857R23
Figure S62. GPC profiles of the PPA in Table 2, entry 43
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Elution | Retention
Dist Name | Vidume | Time RT Mn Mw | MP Mz Mz+1 | MzMw | Mz+1Mw
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1 13883 13883 | 13883 | 13140 | 65457 | 35146 | 2560905 | SI70TT | 3925078 | B204900
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Elution | Retertion | Adjusted
Dist Nama | Valumo Tima RT Mn Mw MP Mz Mz+1 | MzMw | Mz+1UMw
(mi) (min) (min)
1 13250 13250 | 13250 | 33731 | 124002 | 53413 | 434612 | B38230 | 3477115 | 6706213
Figure S64. GPC profiles of the PPA in Table 2, entry 45
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Dist Name | Volume Time RT Mn Mw MP Mz Mz+1 | Mz2Mw
(mi) (min) (min)
1 11.808 1180€| 11808 | 63530 | 204503 | 164064 | 544017 | 925506 | 2664504
Figure S65. GPC profiles of the PPA in Table 2, entry 46
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Elution | Retention | Adjusted
DistName | Volume | Time RT Mn Mw MP Mz Mz+1 | MzMw | Mz+1Mw
(mi) (min) (min)
1 13814 13.814 13.814 | 41352 | 88205 | 103932 | 164563 | 258149 | 1.865695 | 2.926708

Figure S66. GPC profiles of the PPA catalyzed by c after recycling 5 times in THF (Mn = 4.14x10* g~mo|'1

M,/M, =2.13).

31



0.00 Vay

94000 ’»

-50.00

-100.00

MV

-150.00

-200.00

LB o o e e [ I o e sy e ey e o e s e T
200 4.00 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

GPC Results

Elution | Retention | Adjusted
DistName | Volume |  Time RT Mn Mw | MP Mz Mz+1 | MzMw | Mz+1Mw
(ml) (min) (min)

1 13907 13.907 | 13.907 | 50833 | 85913 | 54000 | 141472 | 208882 | 1.646693 | 2431317

Figure S67. GPC profiles of the PPA catalyzed by c after recycling 10 times in THF (Mn = 5.08x10" g~mo|'1

Muw/M, = 1.69 ).
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Figure S68. GPC profiles of the PPA catalyzed by c after recycling 5 times in H,O (Mn = 5.02 x10* g-mol'1
Mw/M,, = 2.80)
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Figure S69. GPC profiles of the PPA a catalyzed by c after recycling 10 times in H,O (Mn = 4.20 x10* g-mol™
Mu/M, = 2.71)
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Figure S70. 'H NMR spectra of HPA in CDCls
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Figure S71. 'H NMR spectra of PHPA in CDCl;. A small amount of solvent is left in the polymer because it will

be hard to dissolve when fully dried.
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Figure S72. "H NMR spectra of TPA in CDCl;3
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Figure S73. 'H NMR spectra of PTPA in CDCls. A small amount of solvent is left in the polymer because it will

be hard to dissolve when fully dried.

34



3.12

‘;J
C
~ |
ro i
b Ice
d 1 a
i “ i Watern-hexlane
| |
_ ,J]Jlul“"g ,,,,,, N - I J‘L o A,_AJL/ '\NKAJ L_AJ\, R
g g 2
o o= <,

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)
Figure S74. 'H NMR spectra of TPPA in CDCl;
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Figure S75. 'H NMR spectra of PTPPA in CDCls. A small amount of solvent is left in the polymer because it

will be hard to dissolve when fully dried.
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Figure S76. FTIR spectra of HPA (black) and PHPA (red).
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Figure S77. FTIR spectra of TPA (black) and PTPA (red).
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Figure S78. FTIR spectra of TPPA (black) and PTPPA (red).
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Figure S79. GPC profiles of the PHPA in Table 3, entry 1
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Figure S80. GPC profiles of the PTPA in Table 3, entry 2
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Elution | Retention | Adjusted
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Figure S81. GPC profiles of the PTPPA in Table 3, entry 3
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Figure S82.GPC profiles of the PHPA in Table 3, entry 4
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Figure S83. GPC profiles of the PHPA in Table 3, entry 5
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Figure S84. GPC profiles of the PTPA in Table 3, entry 6
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Figure S85. GPC profiles of the PTPPA in Table 3, entry 7
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Figure $S86. GPC profiles of the PHPA in Table 3, entry 11
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Figure S87. GPC profiles of the PTPA in Table 3, entry 12
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Figure S88. GPC profiles of the PTPPA in Table 3, entry 13
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Figure S89. Photos of Photoluminescence (PL) spectra of TPA and TPPA in THF/H,0 mixtures with different

water fractions. (concentration: 1 x 10~ M, excitation wavelength: 365 nm)
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Figure S90. The UV/Vis transmittance spectra of (a) TPA and (b) PTPA (Table 3, entry 6) with the water

fraction in the THF/water mixture ranging from 0 to 99%.
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Figure S91. UV absorption spectra of (a) TPA and (b) PTPA (Table 3, entry 6) with the water fraction in the
THF/water mixture ranging from 0 to 99%.
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Figure S92. The dynamic light scattering measurement of (a) TPA and (b) PTPA (Table 3, entry 6) at 80%

water fraction in the THF—water mixture.
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Figure S93. The UV/Vis transmittance spectra of (a) TPPA and (b) PTPPA (Table 3, entry 7) with the water

fraction in the THF/water mixture ranging from 0 to 99%
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Figure S94. UV absorption spectra of (a) TPPA and (b) PTPPA (Table 3, entry 7) with the water fraction in the

THF/water mixture ranging from 0 to 99%.

@) (b)
—THF
—THF
—— THF/H,0(20/80) —— THF/H,0(20/80)
H g
8 Q
5 8
3 (]
2 g
£ =
@ N
5 c
£ S
= E
0 200 200 600 800 1000 100 200 300 400 500 600 700 800 900 1000
Size (d nm) Size (d.nm)

Figure S95. The dynamic light scattering measurement of (a) TPPA and (b) PTPPA (Table 3, entry 7) at 80%

water fraction in the THF—water mixture.

—3
e
Exact Mass: 408.1878

M + Na*: 431.2103

431.2127

429.5 430.0 430.5 431.0 431.5 432.0

m/z

447.2245 ( N=

—3
e
Exact Mass: 408.1878

M + K*: 447.2203

477.12 477.20 477.28 477.36 477.44
m/z

Figure S96. High resolution ESI-MS spectra of oligomer obtained from PA polymerization by use of

homogeneous Rh complex b under the PA: 3b molar ratio 5: 1 in toluene.
The PA monomer can serve as termination agent in the PA coordinative polymerization without other

chain transfer agent and the termination reaction between Rh-polymer and C-H of terminal alkyne of PA
monomer can occur to give a new Rh-C=C-Ph active species and a polymer chain. High resolution ESI-MS

spectra of oligomer obtained from PA polymerization by use of the homogeneous Rh complex b under the
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PA: 2 molar ratio 5: 1 confirmed the formation of a series of peaks at 431.2127 and 447.2245 m/z, which
were attributed to C¢gHs-C=C-[HC=C(Ph)]s-H + Na®, C¢Hs-C=C-[HC=C(Ph)]s-H + K", respectively, demonstrated
that phenylethynyl (C¢Hs-C=C) and hydrogen (H) can serve as the end groups of polymer chains
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