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Fig. S1. SEM-EDX elemental mapping of (a) 1oPTh and (b) isolated PTh from 1,

demonstrating the removal of 1 during polymer recovery.
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Fig. S2. Solid-state '3C-NMR spectrum of PTh liberated from 1. The two peaks at 125 and
136 ppm were attributed to the carbons at the 2,5- and 3,4-positions of the thiophene ring,

respectively. PTh did not show any additional peaks, thus indicating that a linear PTh devoid

of branching was obtained."2
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Fig. S3. MALDI-TOF-MS spectrum of the isolated PTh.
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Fig. S4. UV/vis spectra of PTh prepared by solution polymerization (black) and isolated from
1 (red). PTh liberated from 1 exhibited a red-shifted absorption in the n-1* transition region
(400-600 nm) with respect to bulk PTh prepared by solution polymerization.2 In addition, note
that the spectrum of the isolated PTh showed a shoulder above 600 nm, corresponding to
exciton coupling among neighboring PTh chains.? These results indicated the high degree of
intra and interchain order of the PTh chains. The bulk PTh contain large quantities of intra-
and inter-chain conjugation defects because of their irregular molecular configuration and
random arrangement. Since the confined PTh chains were aligned perfectly by the
geometrical constraint of the host MOF, the polymer chains could be easily packed with each

other during the isolation process, leading to the highly ordered chain structures.
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Fig. S5. XRPD patterns of 1oPSt and PSt liberated from 1.
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Fig. S6. TG profile of PSt isolated from 1. Complete degradation up to 500 °C indicated that

the isolated PSt was not contaminated with inorganic impurities.
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Fig. S7. 'H-NMR spectrum of PSt isolated from 1 in CDCl;.
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Fig. S8. GPC profile of PSt liberated from 1 (M,, = 39,000, M,,/M, = 2.73).




Fig. S9. SEM images of (a) 1, (b) 1oPSt, and (c) PSt isolated from 1. The morphology of the

PSt particles recovered from 1 retained the microrod shape of the original host.

Parallel Perpendicular

P

>
2Duam é i

Intensity / a.u.

T T T T T T T T T
600 700 800 900 1000
Wavenumber / cm™

T
1100

Fig. $10. Raman spectra of PSt using polarized Raman lasers parallel (black) and
perpendicular (red) to the long axis of the particle. The insets show the optical micrographs

of the PSt particles.
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Fig. S11. Raman spectra of PTh using polarized Raman lasers parallel (red) and
perpendicular (black) to the long axis of the particle. The insets show the optical micrographs
of the PTh rods. When the excitation laser is polarized along the chain orientation direction,
it can strongly interact with the C=C bonds of PTh.# The higher Raman signal was obtained
using the polarized laser parallel to the long axis of the rods, confirming the alignment of the

PTh chains along this direction, in consistent with the electron diffraction analysis (Fig. 5).

Fig. $12. Optical micrograph of the PTh particles with longer lengths (Fig. 4f) obtained by

the vortex-LB technique.
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Fig. $13. (a) Microscope images and orientation analysis of long PTh rods before the
mechanical rubbing treatment. Orientation analysis was color-coded according to the
orientation color map from —90° to +90°. (b) Angle orientation of the long PTh rods. The

multiple peaks indicated the nearly isotropic orientational distribution of the PTh rods.
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