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1. Synthesis

2,2'-Bithiophene-5,5'-dibromo-3,3'-dicarboxylic acid (2), an optically active diethynyl compound (8)

and a model polymer (poly-8) were synthesized according to Scheme S1.
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Scheme S1 Synthesis of 2 (A), 8 (B) and poly-8 (C).

2. To a solution of 2,2'-bithiophene-3,3'-dicarboxylic acid (0.80 g, 3.1 mmol) in DMF (32 mL) was
added NBS (3.36 g, 18.9 mmol) at 0 °C under nitrogen atmosphere. After stirring at room temperature
for 72 h, The reaction system was diluted with ethyl acetate, and the solution was washed with
saturated sodium sulfite aqueous solution, 1 N HCI aqueous solution and water, dried over Na,SO4 and

concentrated. The target compound (1.24 g, 97%) was obtained as a pale yellow solid and was used for

the next step without further purification. "H NMR (500 MHz, DMSO-dG, rt): 57.51 (s, 2H, ArH).
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9. To a solution of 1 (0.63 g, 2.2 mmol), 5-bromothiophene-3-carboxylic acid (0.95 g, 4.6 mmol)
and DMAP (0.82 g, 6.7 mmol) in dichloromethane (100 mL) was added EDC-HCI (1.28 g, 6.7 mmol)
at 0 °C under nitrogen atmosphere. After stirring at room temperature for 12 h, the reaction system was
diluted with dichloromethane and the solution was washed with 1 N HCI aqueous solution and water,
and then dried over Na,SOas. After filtration, the solvent was removed by evaporation and the crude
product was purified by silica gel chromatography using dichloromethane as the eluent to give the
desired compoud as a white solid (1.40 g, 95% yield). '"H NMR (500 MHz, CDCls, rt): & 8.00 (s, 1H,
ArH), 7.96 (s, 1H, ArH), 7.40-7.46 (m, 4H, ArH), 7.32-7.35 (m, 3H, ArH), 5.87 (t,J = 9.2 Hz, 1H, CH),
5.55 (s, 1H, CH), 5.07-5.11 (m, 2H, CH), 4.36 (dd, J = 10.0, 5.5 Hz, 1H), 4.03 (td, /= 10.0, 4.8 Hz, 1H,
CH), 3.80-3.87 (m, 2H, CH>), 3.44 (s, 3H, OCHs).

10. The title compound was prepared from 9 in the same way as (aR)-4 and obtained in 82% yield as
a white solid. "H NMR (500 MHz, CDCls, rt): §7.98 (s, 1H, ArH), 7.94 (s, 1H, ArH), 7.55 (d, J = 6.9
Hz, 2H, ArH), 7.40-7.46 (m, 2H, ArH), 7.31-7.36 (m, 3H, ArH), 5.89 (t, /= 11.5 Hz, 1H, CH), 5.54 (s,
1H, CH), 5.07-5.12 (m, 2H, CH), 4.36 (dd, J = 10.6, 3.7 Hz, 1H, CH), 4.00-4.06 (m, 1H, CH), 3.83 (q,
J=10.5 Hz, 2H, CH»), 3.43 (s, 3H, OCH3), 0.24 (s, 9H, TMS), 0.23 (s, 9H, TMS).

11. The title compound was prepared from 10 in the same way as (aR)-5 and obtained in 71% yield
as a white solid. '"H NMR (500 MHz, CDCls, rt): 6 8.01 (s, 1H, ArH), 7.97 (s, 1H, ArH), 7.58-7.61 (m,
2H, ArH), 7.40-7.46 (m, 2H, ArH), 7.32-7.36 (m, 3H, ArH), 5.89 (t, /= 9.7 Hz, 1H, CH), 5.55 (s, 1H,
CH), 5.09-5.11 (m, 2H, CH), 4.36 (dd, J=10.9, 4.0 Hz, 1H, CH), 4.00-4.06 (m, 1H, CH), 3.81-3.87 (m,
2H, CH»), 3.44 (s, 3H, OCH3), 3.35 (s, 1H, C=CH), 3.32 (s, 1H, C=CH).

12. The title compound was prepared from 11 in the same way as (aR)-6 and obtained in 95% yield
as a white solid. '"H NMR (500 MHz, CDCl;, rt): § 8.00 (d, J = 4.0 Hz, 2H, ArH), 7.59 (s, 2H, ArH),
5.59 (t, J = 9.5 Hz, 1H, CH), 5.09 (dd, J = 10.3, 3.4 Hz, 1H, CH), 5.06 (d, J = 4.0 Hz, 1H, CH),
3.89-3.97 (m, 3H, CH, CH), 3.80-3.85 (m, 1H, CH), 3.43 (s, 3H, OCH3), 3.35 (s, 2H, C=CH), 2.87 (d,
J=5.2Hz, 1H, OH), 1.98 (t,J = 6.6 Hz, 1H, OH).

8. The title compound was prepared from 12 in the same way as (aR)-7 and obtained in 53% yield as
a white viscose oil. [@]*p +141.0 (¢ 0.2, CHCl3). 'H NMR (500 MHz, CDCls, rt): §7.99 (s, 1H, ArH),
7.95 (s, 1H, ArH), 7.58 (s, 1H, ArH), 7.56 (s, 1H, ArH), 5.77 (t, J = 10.0 Hz, 1H, CH), 5.29 (t, J= 10.0
Hz, 1H, CH), 5.12 (d, /= 3.4 Hz, 1H, CH), 5.05 (dd, J=10.3, 3.4 Hz, 1H, CH), 4.30 (q, /= 5.7 Hz, 1H,
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CH), 4.21 (dd, J = 12.3, 2.0 Hz, 1H, CH), 4.06-4.12 (m, 1H, CH), 3.76-3.80 (m, 2H, CH,), 3.54-3.66
(m, 22H, CHa), 3.44-3.49 (m, 4H, CHa), 3.43 (s, 3H, OCHs), 3.38: (s, 3H, OCHs), 3.37 (s, 3H, OCHs),
3.35 (s, 1H, C=CH), 3.34 (s, 1H, C=CH), 2.68 (t, J = 6.6 Hz, 2H, CHa), 2.45-2.56 (m, 2H, CHa). 13C
NMR (126 MHz, CDCls, t): 5 171.26, 170.34, 160.97, 160.91, 135.43, 135.10, 133.35, 133.33, 132.08,
131.94, 123.39, 123.37, 96.95, 82.58, 82.50, 75.80, 75.76, 72.06, 71.96, 70.72, 70.65, 70.63, 70.52,
70.47, 70.37, 68.14, 67.46, 66.51, 66.41, 62.11, 59.17, 55.73, 35.08, 34.91. IR (KBr, cm™'): 2106
(C=C), 1732 (C=0). HRMS (FAB): m/z calcd for C41Hss015S2 (M+H"), 899.2824; found 899.2841.

Poly-8. Copolymerization of 8 with 2,5-diiodothiophene by Sonogashira—Hagihara cross-coupling
was carried out using Pd(PPhs)4 as a catalyst in a dry Schlenk flask under nitrogen atmosphere in a
similar way as reported previouslyS!-S2
solid. 'H NMR (500 MHz, CDCls, 55 °C): §8.03 (s, 1H, ArH), 8.00 (s, 1H, ArH), 7.59 (s, 1H, ArH),
7.57 (s, 1H, ArH), 7.14 (s, 2H, ArH), 5.78 (t, J = 9.5 Hz, 1H, CH), 5.27 (t, J = 9.7 Hz, 1H, CH),
5.07-5.11 (m, 2H, CH), 4.22-4.30 (m, 2H, CH>), 4.10 (d, J = 8.0 Hz, 1H, CH), 3.77 (t, /= 6.3 Hz, 2H,
CH»), 3.51-3.66 (m, 22H, CH), 3.44-3.49 (m, 7H, CH,, OCH3), 3.37 (s, 3H, OCH3), 3.35 (s, 3H,
OCH3), 2.66 (t, J = 6.3 Hz, 2H, CH), 2.45-2.52 (m, 2H, CH). IR (KBr, cm!): 2196 (C=C), 1732

(C=0).

and the target poly-8 was obtained in 44% yield as a yellow

2. All-atom molecular dynamics simulation

An all-atom molecular dynamics (MD) simulation was carried out using the Forcite module of the
BIOVIA Materials Studio 2018 (Dassault Systémes BIOVIA, San Diego, CA, USA) on the
supercomputer system (PRIMERGY CX2570 M4, Fujitsu, Tokyo, Japan). The MD cell was built by
means of usual procedure of the Amorphous Cell module. The MD cell length and angle were (a = 50
A, b=50A,c=50A)and (o =90° B =90° y = 90°), respectively. Here, a single model of (aR)-7 was
put in the center of the cell, and the solvent molecules of chloroform were packed in the cell at density
of 1.492 g cm3. Sequentially, the geometry of the MD cell was optimized. Simulation in the NVT
ensemble (constant number of atoms, volume and temperature) was conducted at 298 K for 20 ps (time
step of 0.2-fs, 100,000 steps) and the NPT ensemble (constant number of atoms, pressure and

temperature) was conducted at pressure of 1.013 x 10™* GPa and at 298 K for 3,000 ps (time step of
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1.0-fs, 3,000,000 steps) to equilibrate the MD cell. The Nose thermostat was used to control the
temperature. The Berendsen barostat was used to control the pressure. After the equilibration at 298 K,
simulation in the NVE ensemble (constant number of atoms, volume and energy) was conducted for
2,000 ps (time step of 1.0-fs, 1,000,000 steps) as the production run. The Universal forcefield was used,

and the charges were assigned by the Gasteiger.

3. Molecular mechanics simulation

A molecular mechanics (MM) calculations of a polymer was carried out using the Forcite module of
the BIOVIA Materials Studio 2018 on a Windows 10 PC. The model polymer containing acetyl groups
at the 4- and 6-positions of glucose units was used for the computational study as a simplified model
(see Fig. S8A). The most low-energy conformation was searched by changing a torsion angle between
glucose- and thiophen-based monomeric units every 0.5 degree in the range from —179.5 to 180 degree.
Before MM simulation using the cvff forcefield, the initial structures of a polymer chain model were

generated in the manner of a head-to-tail orientation and a degree of polymerization of 20.
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Supporting data

A. Condensation product of 1 with 2

e: Major product
e: Minor product
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Fig. S1 'H NMR (CDCls, 500 MHz, rt) spectra of the condensation products of 1 with 2 (A) and the
previously reported (aR)-BiPh/(aS)-BiPh mixture (B) in the region of glucose protons.5! The enlarged
spectrum (a) corresponds to the areas indicated by the red square (b). The peaks indicated by arrows in

(a) are derived from the glucose protons of the (aR)-BiPh.
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Fig. S2 Chromatograms for the diastereomer separation of 3 on a Chiralpak IA column (25 cm x 0.46

cm (i.d.); eluent, hexane/dichloromethane/ethanol (70/30/1, v/v/v); flow rate, 0.5 mL min ™).
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Fig. S3 'H NMR spectra (CDCls, 500 MHz, rt) of (aR)-7 in the region of glucose protons before (A)
and after (B) thermal treatment at 55 °C for 24 h. (C) '"H NMR spectrum (CDCls, 500 MHz, rt) of the
previously reported mono-A in the region of glucose protons. The peaks indicated by arrows are
derived from the glucose protons of the (aR)-isomer. (D) Absorption and CD spectra of (aR)-7 in
chloroform and chloroform/acetonitrile (2/8, v/v) at 25 °C. [Glucose unit] = 1.0 x 1074 M.
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Fig. S4 Absorption and CD spectra of poly-7 in chloroform/acetonitrile (2/8, v/v) at 25 °C before (red
line) and after (blue line) filtration through a membrane filter with a pore size of 0.20 um. [Glucose

unit] = 1.0 x 1074 M.
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Fig. S5 CD spectra of poly-7 in chloroform/acetonitrile (2/8, v/v) at 25 °C. The spectra indicated by
green, blue and red lines were obtained from the solutions with poly-7 concentrations of 1.0 x 107> M

(cell length: 10 mm), 1.0 x 107* M (cell length: 1.0 mm) and 1.0 x 1073 M (cell length: 0.10 mm),
g

respectively.
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A at-10 °C B at 55 °C
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Fig. S6 Absorption and CD spectra of poly-7 in chloroform/acetonitrile (10/0-2/8, v/v) at =10 °C (A)
and 55 °C (B). [Glucose unit] = 1.0 x 10™* M.
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Fig. S7 (A) Absorption and CD spectra of poly-A in chloroform/acetonitrile (6/4, v/v) at 25 °C.
[Glucose unit] = 1.0 x 107* M. (B) PL (bottom), CPL (middle) and gum (top) spectra of poly-A in
chloroform/acetonitrile (6/4, v/v) at room temperature. Aex = 292 nm. [Glucose unit] = 1.0 x 107* M.

(Reproduced with permission from ref S4. Copyright 2017 The Chemical Society of Japan.).
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poly-7 model (20-mer)

Fig. S8 (A) Structure of the 20-mer model of poly-7, which is color-coded for every four units. (B) Top
view (left) and side view (right) of the possible right-handed helical structure of the 20-mer model of
poly-7, which is color-coded according to (A). The structures are shown using the space-filling model.
(C) Simplified molecular model displaying only the part of the structure inside the dashed rectangle in
(B), where all of the units are arranged in a counterclockwise twisting manner. The structure is shown

using the stick model and the hydrogen atoms have been omitted to simplify the view.
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Fig. S9 PL and CPL spectra of poly-8 in chloroform and chloroform/acetonitrile (2/8, v/v) at room

temperature. Aex = 300 nm, [Glucose unit] = 1.0 x 1074 M.
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© g zerofi.
— i £fe( 1, ’!'RUE TRUE )
] machinephase
] ppm
<3
] Filename = SR-71 after culumn 2018061
Author = delta
1 Experiment = single_pulse.ex2
] Sample_Id = S#424037
= Solvent = CHLOROFORM-D
1 Creation_Time = 12-JUN-2018 1.
] Revision Time = 10-SEP-2018 2.
Current_Time = 10-SEP-2018 2
4 Data_Format = 1D COMPLEX
] - Dim_Size = 13107
=5 A= Dim Title = 1H
-] g Dim Units = [ppm]
4 v Dimensions =X
i Site = 500
g o Spectrometer = JNM-ECA500
1 Field Strength = 11.7473579[T] (500 [MHz])
o ] X Acq puration = 1.74587904(s]
=7 X_Domain =
bl X Freq = 500 15991521 [MHz]
X Offset = 5.0[ppm]
~ X_Points = leass
= X_Prescans =
] 2 > X Resolution = 0.57277737[1-::]
q 2 = = X_Sweep = 9.38438438 [kHz]
© 7 s Irr_Domain =10
S Irr_Freq = 500.15991521 [MHz]
] Irr Offset = 5.0(ppm]
] Tri_Domain =
bl Tri_Freq = 500.15991521 [MHz]
<4 Tri_Offset = 5.0[ppm]
] Clipped = FALSE
] Scans =8
Total_Scans =8
] Relaxation_Delay = 5[s]
e Re::vr sam =52
= = 20[dC]
] X ¢ %5 W;\dth = 11.6[us]
1 = 1.74587904[s]
= 45[deg]
= 3.6[dB]
1 ‘ = 5.8[us]
o 1 = off
8 -] \ I zox
g <4 } \ ] = FALSE
= 1 L Initial Wait = 1[s]
g ] W U Repetition Time = 6.74587904(s]
2
S <7
T e
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0
© o w —No %o
IS XS Finn® A= n
Lna NO Mg in o
e WA e en e
X : parts per Million : 1H

Fig. S13 '"H NMR (CDCIs, 500 MHz, rt) spectrum of (aR)-5.

S-13



o ---- PROCESSING PARAMETERS ----
~— dc_balance( 0, FALSE )
el sexp( 0.2[Hz], 0.0[s] )
] < trapezoid3( 0[%], 80[%], 100[%] )
I zerofill( 1
] o ££t( 1, TRUE, TRUE )
machinephase
] ppm
o
3
4 o
HO
1 O,
1 HO
] Filename = SR-72 after HPLC 20180613-
le} OCH3 Author = delta
(0] Experiment = single pulse.ex2
1 O o Sample_Id = S#578723
(r’ﬁ Solvent = CHLOROFORM-D
1 lo} o Creation Time = 13-JUN-2018 16:02
o Revision Time = 10-SEP-2018 2
& / \ ‘ Current_Time = 10-SEP-2018 2
1 s e — Data_Format = 1D COMPLEX
= Dim_Size = 13107
R S S — Dim Title = 1H
Dim Units = [ppm]
B (aR)—G Dimensions =X
site = ECA 500
4 Spectrometer = JNM-ECA500
] Field Strength = 11.7473579[T] (500 [MHz])
X_Acq Duration = 1.74587904[s]
B X Domain = 1H
X Freq = 500.15991521 [MHz]
B X Offset = 5.0[ppm]
X Points = 16384
i X_Prescans =1
7] I X Resolution = 0.57277737[Hz]
o X_Sweep = 9.38438438 [kHz]
B = Irr_Domain =10
o Irr_Freq = 500.15991521 [MHz]
] o Irr_Offset = 5.0[ppm]
= <+ Tri_Domain =18
1 = =N Tri_Freq = 500.15991521 [MHz]
2 S | Tri_Offset = 5.0[ppm]
1 = < Clipped = FALSE
Scans =8
] Total_Scans =8
] ‘ Relaxation Delay = 5[s]
Recvr_Gain =3
| ‘ ‘ Temp_Get = 19.7[dC]
X_90_Width = 11.6[us]
| ‘ X Acq_Time = 1.74587304(s]
X AngTe = 45[deg]
‘ X_Atn = 3.6[dB]
1 X Pulse = 5.8[us]
o “ ITr_Mode = off
S Tri_Mode = Off
g | Dante_Presat = FALSE
k=] 4 /‘{ Initial Wait = 1[s]
g L Repetition Time = 6.74587904[s]
2 o
£
T T T T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 -2.0
= o o=aomt®
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= ¥ Feeecmad
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5 1
Fig. S14 '"H NMR (CDCl3, 500 MHz, rt) spectrum of (aR)-6
7 ---- PROCESSING PARAMETERS ----
1 dc_balance( 0, FALSE )
4 sexp( 0.2[Hz], 0.0[s] )
] [;’; trapezoid3( 0[%], 80[%], 100[%] )
4 N4 zerofill( 1
] Q ££ft( 1, TRUE, TRUE )
] machinephase
] (0] ppm
1 )l\/\
v
1 e
] ??_, 10 \
] R= O
1 Filename = SR-74 after recycle 201806
4 H Co Author = ti N 2
] Experiment = single pulse.ex
1 s \/\O Sample_Id Z S334278
<] Solvent = CHLOROFORM-D
<] Creation_Time = 18-JUN-2018 09:14
Revision_Time = 10-SEP-2018 2.
RO = 10-SEP-2018 2
B = 1D COMPLEX
B RO = 13107
= 1H
4 OCH im_Uni = [ppm]
] O 3 Dimensions =X
] o site = ECA 500
<] (o) Spectrometer = JNM-ECA500
B
] 0 Field Strength = 11.7473579[T] (500 [MHz])
1 X_Acq Duration = 1.74587904[s]
1 / \ X_Domain = 1H
1 / R\ X Freq = 500.15991521 [MHz]
B X Offset = 5.0[ppm]
] = S S == XPoints = 16384
X_Prescans =1
n X_Resolution = 0.57277737[Hz]
] (aR) 7 X_Sweep = 9.38438438[kHz]
<] I Irr_Domain =1H
Tl o) Irr_Freq = 500.15991521 [MHz]
1 © Irr_Offset = 5.0[ppm]
1 Tri_Domain = 1H
1 Tri_Freq = 500.15991521 [MHz]
1 Tri_Offset = 5.0[ppm]
i Clipped = FALSE
4 Scans =
] Total_Scans =8
] Relaxation Delay = 5[s]
o Recvr_Gain =5
=4 Temp_Get = 19[dc]
1 X_90_Width = 11.6[us]
4 X_Acq_Time = 1.74587904[s]
] X AngTe = 45[deg]
] X“Atn = 3.6[dB]
] N~ X Pulse = 5.8[us]
o ) ITr_Mode = Off
9 ] / S Tri_Mode = Off
g Dante_Presat = FALSE
2 1 Initial Wait = 1[s]
5. o | Repetition Time = 6.74587904[s]
B 4
T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 .0 4.0 0 2.0 1.0 0 -1.0 -2.0
| 1IN AN |
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Fig. S15 'H NMR (CDCIs, 500 MHz, rt) spectrum of (aR)-7.
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---- PROCESSING PARAMETERS ----

de_balance( 0, nu.ss )

sexp( 2.0[Hz], 0.0

trapezoids( 01%], eo[%], 100[%] )
)

H 1 "
0o Grttionnime

1 zerofill( 1
] ££t( 1, TRUE, TRUE )
21 machinephase
=5 P
23
= )I\/\
S ??,’ O/H
1 Filename = SR-74 C 55C 20180925-3.3jdf
] R= (0] Author = delta
] Experiment = single_pulse_dec
= Sample_Id =111
= Solvent =c

Current_Time 1-0CT-2018 12:4

. = 1D COMPLEX
3] RO _ = 26214
q Dim Title = 13c
] Dim Units = [ppm]
1 RO Dimensions = x
“ ] Site = ECA 500
&3 o) OCH3 Spectrometer = JNM-ECA500
<]
q o Field Strength = 11.7473579[T] (500 [MHz])
1 (0] X_Acq Duration = o 8336179 [s]
] X_Domain =
<1 O CFreq 2 135 76520768 [MHz]
=S X Offset = 100 [ppm]
=5 / \ X Points = 32768
] 7\ X Prescans =
] == S X Resolution = 1.19959034 [Hz]
] = S S == X_Sweep = 393081761 [kHz]
] ITr_Domain =
= (aF]).7 Irr_Freq = 500 15991521 [MHz]
= Irr Offset = 5.0[ppm]
] Clipped = FALS]
E| Scans = 8196
] Total_Scans = 8196
a4 Relaxation Delay = 2[s]
S Recvr_Gain =58
] Temp_Get = 55[dC]
E| X_90_Width = 9[us]
] X“Acq_Time = 0.83361792(s]
X AngTe = 30[deg]
X Atn = 6[dB]
X_Pulse = 3[us]
ITr_Atn_Dec = 22.048[dB]
Irr_Atn Noe = 22.048[dB]
8 Irr_Noise = WALTZ
=1 Decoupling = TRUE
s Initial Wait =1[s]
'E Noe = TRUE
5 d Noe_Time = 2[s]
2 Repetition Time = 2.83361792[s]
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Fig. S16 °C NMR (CDCls, 126 MHz, rt) spectrum of (aR)-7.

4 PROCESSING PARAMETERS -
] de_balance( 0, mu.sz )
] sexp( 0.2[Hz], 0.0[
) trapezoids(0[4), eom, 100[%] )
] o zerofill( 1
££t( 1, TRUE, TRUE )
1 machinephase
] ~0 O, oo
=] Ph
a o}
] o OCHj 5
1 >3 o
b i
= SR-79 20180705-4.jdf
b = delta
1 / \ = single_pulse.ex2
b = S4344190
= CHLOROFORM-D
= 5-JUL-2018 O
] = 10-SEP-2018 2
4 = 10-SEP-2018 2
1 ~ Q
N ) = 1D COMPLEX
1 - - = 13107
7 = 1H
1 = [ppm]
4 Site = ECA 500
2’ Spectrometer = JNM-ECA500
] Field Strength = 11.7473579[T] (500 [MHz])
] X_Acq Duration = 1 74587904 s]
X_Domain =
1 X Freq = 500 15991521 [MHz]
1 o o X Offset = 5.0[ppm]
B 3= @ X_Points =
4 g~ < X_Prescans =
4 = X_Resolution = 0.57277737[Hz]
1 = X_Sweep = 9.38438438 [kHz]
<] Irr_Domain = 1H
o ‘ Irr_Freq = 500.15991521 [MHz]
4 Irr_Offset = 5.0[ppm]
1 Tri_Domain =18
B Tri_Freq = 500.15991521 [MHz]
4 Tri Offset = 5.0[ppm]
4 Clipped = FALSE
] J Scans =8
4 2 Total_Scans =8
] Relaxation Delay = 5[s]
o Recvr_Gain =54
=] Temp_Ge = 20.9[dc]
B X_90_Width = 11.6[us]
b XAcq_Time = 1.74587904[s]
1 X_AngTe = 45[ eg]
4 X_Atn = 3.6[dB]
4 X Pulse = 5 5[us]
© ] ITr_Mode =
Q Tri_Mode = off
= b Dante_Presat = FALSE
< Initial Wait = 1[s]
g 1 A J Repetition Time = 6.74587904[s]
.
2
< 4
‘m‘mmm‘mmm‘ummwmHm‘umm“umm“mmm“Hmm“mmu‘uuum‘mmu“mmm‘Hmm“mmm“m
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Fig. S17 'H NMR (CDCls, 500 MHz, rt) spectrum of 9.
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---- PROCESSING PARAMETERS -
de_balance( o, FALSE )
I sexp( 0.2[Hz], 0.0[s]
ps! trapezoid3 ( om . aom , 100[%] )
Ph /vO (0] & zerofill( 1
££e( 1, TRUE TRUE )
< (@] machinephase
N OCH .
o} 3
/ \ éj\ Filename = sR—sa 20180802-4.3df
\ Ruthor =
: Experiment = sin le pulse.ex2
(H3C)sSi Si(CHg)3 et 25 “
Solvent = cnnomrom—n
< Creation Time = 2-AUG-2018 0
Ll Revision_Time = 10-SEP-2018 2
me = 10-SEP-2018 2
= 1D COMPLEX
= 13107
o =1
Dim_Units = [ppm]
Dimensions =x
i = ECA 500
Spectrometer = JNM-ECA500
Field Strength = 11.7473579[T] (500 [MHz])
X Acq Duration = 1.74587904[s
o < = X Domain =1
<l < S X Freq = 500.15991521 [MHz]
I o X_Offset = 5.0[ppm]
X_Points = 16384
X_Prescans =
X Resolution = 0.57277737[Hz]
3 - % X_Sweep = 9.38438438 [kHz]
G N =N Irr_Domain = 1H
= - Irr_Freq = 500.15991521 [MHz]
Irr Offset = 5.0[ppm]
Tri_Domain =1
Tri_Freq = 500.15991521 [MHz]
(e o Tri Offset = 5.0[ppm]
g = QT Clipped = FALSE
= - < Scan: =16
< | J Total_Scans =16
I J J J Relaxation_Delay = 5[s]
Recvr_Gain =56
Temp_Get = 20.3[dC]
X_90_Width = 11.6[us]
X“Acq_Time = 1.74587904(s]
X“AngTe = 45[deg]
X_Atn = 3.6[dB]
X_Pulse = 5.8[us]
@ ITr_Mode = Off
=] Tri_Mode = Off
g Dante_Presat = FALSE
=] J‘ J Lﬂ Initial Wait = 1[s]
g ML l | - Repetition Time = 6.74587904[s]
Gl
T T T T T T T T T T T T T T T
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Fig. S18 '"H NMR (CDCl3, 500 MHz, rt) spectrum of 10.
hel PROCESSING PARAMETERS -
de, :_balance( 0, FALSE )
e sexp( 0.2[Hz], 0.0[
N trapezoid3( 0[%], 80[%], 100([%] )
~ = @« zerofill( 1)
— : ££t( 1, TRUE, TRUE )
e .
machinephase
ppm
e Ph/vo O,
O
at _ 900,
= SR-86 20180802 -4.3jdf
— = delta
s = single pulse.ex2
N = o = s#632929
i < < = CHLOROFORM-D
- ol o = 2-AUG-2018 17:32:47
= 4 = 10-SEP-2018 23:31:27
o = 10-SEP-2018 23:31:45
= 1D COMPLEX
pa = 13107
S =18
= [ppm]
0 = ECA 500
=] Spectrometer = JNM-ECA500
o2 of
<+ S| = < Field Strength = 11.7473579[T] (500 [MHz])
~ ) — - E3 X_Acq Duration = 1 74537904[5]
= =2 = X Domain =
< & X Freq Z 5o 15991521 [MHz]
X Offset = 5.0[ppm]
X Points = 16334
el X_Prescans =
e X Resolution = u 57277737 [Hz]
| X_Sweep = 9 3aazaaza[knz]
ITr_Domain =
] Irr_Freq = suu 15991521 [MHz]
S J | Irr_Offset = 5.0([ppm]
I ) Tri Domain =1
Tri_Freq = 500.15991521 [MHz]
< Tri_Offset = 5.0[ppm]
S Clipped = FALSE
Scan: =8
Total_Scans =38
] Relaxation Delay = 5[s]
< Recvr_Gain~ =56
Temp_Get = 21.4[dC]
X_90_Width = 11.6[us]
B X_Acq_Time = 1.74587904(s]
S X_AngTe = ¢5[deq]
X“Atn =
X_Pulse = 5 B[us]
o — ITr_Mode =
Q2 =7 Tri_Mode = Off
g Dante_Presat = FALSE
=1 Initial Wait = 1[s]
g J { | " o Repetition Time = 6.74587904(s]
2 A hd
G
RN R o R N R R AR R S E SN RARE
12.0 11.0 10.0 9.0 8.0 7.0 5.0 . 2.0 . 0 -1.0 -2.0
AN ATN AR TAN A
TRRRMA — =MD M QDD =P o avowng as
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Fig. S19 'H NMR (CDCls, rt) spectrum of 11.
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---- PROCESSING PARAMETERS ----
o e de_balance( 0, FALSE )
S |[= seXp( 0.2[Hz], 0.0[s] )
e trapezoid3( 0[%], 80[%], 100[%] )
zerofill( 1
£ft( 1, TRUE, TRUE )
HO machinephase
ppm.
<] O,
- HO
o 0 OCHj
O Filename < SR-87 20180807-4. jar
(@) - ey Author =
=T < Experiment = sanle_pulse ex2
— — = s#52
- / \ 7\ = CHLORDFORM—D
= |I-AUG-2018 14:32:04
= S S Q = 10-SEP-2018 23:42:4
< = 10-SEP-2018 2
- 12 0
g S g | = 1D COMPLEX
=8 = I
< < = Dim Units = [ppm]
Dimensions =X
= ECA 500
Spectrometer = JNM-ECA500
Field Strength = 11. 7473579[11 (500 [MHz]
X hoq Puration = 1.74587904 (s
X Domain =
- / X Freq = 500.15991521[141-1:]
T X_Offset = 5.0([ppm]
a X_Points = 16384
X_Prescans =
X_Resolution = 0.57277737[Hz]
X_Sweep = 9.38438438 [kHz]
Irr Domain = 1H
Irr Freq = 500.15991521 [MHz]
Irr Offset = 5.0[ppm]
Tri_Domain = 1H
Tri_Freq = 500.15991521 [MHz]
Tri Offset = 5.0[ppm!
Clipped = FALSE
Scans =16
o Total_Scans =16
- Relaxation Delay = 5[s
Recvr_Gain = 54
Temp_Get - 20 3[dc1
X_90_Width = 11.6[u
X“Acq_Time I 7459790¢[s
X AngTe = 45[de
X_Atn = 3.6[dB
X_Pulse = 5.8[us]
@ ITr_Mode = off
o Tri_Mode = Off
g Dante_Presat = FALSE
=} Initial Wait = 1[s]
g RepetitIon Time = 6.74587904(s
2 J A . N
Gl
T T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 -2.0
\ AN CRNA |
o — comwn o coAE—= —run =
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Fig. S20 'H NMR (CDCls,
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CESSING PARAMETERS ----

PRO
de_balance( 0, m:.ss

sexp( 0.2[Hz], 0.0[

)

trapezoid3( 0[%], 80[%], 100[%1 )
zerofill( 1)

££2( 1,
machinephase
ppm

TRUE, TRUE )

12.0 11.0 10.0

X : parts per Million : 1H
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Fig. S21 'H NMR (CDCls, 500 MHz, rt) spectrum of 8.
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ite
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

Total_Scans

Relaxation_Delay

X Pulse
Irr_Mode

Tri Mode
Dante_Presat
Initial Wait
RepetitIon Time

SR-89 r.t. 20180913-4.3jdf
delta

single_pulse.ex2

S#542304

CHLOROFORM-D

13-SEP-2018 15:18:56
13-SEP-2018 1
13-SEP-2018 1

1D COMPLEX
3107

1H

[ppm]

X

ECA 500
JNM-ECA500

11.7473579(T]
1 74597904[3]

(500 [MHZ])

500 15991521 [MHz]
0 [ppm]
15354

0 .57277737 [Hz]
9.38438438 [kHz]
H

500.15991521 [MHz]
5.0[ppm]

H
500.15991521 [MHz]
5.0(ppm]

FALSE
128
128

5[s]
4
20.1[dc]

11.6[us]
1.74587904(s]
[de

6.74587904[s]



---- PROCESSING PARAMETERS ----

de_balance( 0, m]..sz
sexp( 2.0[Hz], 0.0[

)

trapezoid3( Ol%ly 80[%], 100([%] )

Revision Time

zerofill( 1
<+ Fer( I, ARUE, TRUE )
SE machinephase
< R= pm
o
a4 CO
s 3 \/\O
o4 Filename = SR-89 C 8192 20180920-4.3d
Ro Author = delta
El Experiment = single_pulse_dec
Sample_Id =1
*1 RO Solvent = CHLOROFORM-D
s Creation_Time = 21-SEP-2018 0.

Current_Time

©
— o Data_Format = 1D COMPLEX
S Dim Size = 26214
E Dim _Title = 13c
Dim_Units = [ppm]
A / \ A\ Dimensions o
— Site = ECA 500
i = S S = Spectrometer = JNM-ECA500
~ 8 Field Strength = 11. 7473579[T] (500 [MHZ])
—3 X_Acq Duration = o 33351 92[
S X Domain =
E X_Freq = 125.76529755 [MHZ]
X_Offset = 100 [ppm]
— X_Points = 32768
=k X_Prescans =
X_Resolution = 1.19959034 [Hz]
E X_Sweep = 39.3081761 [kHz]
% ITr_Domain =1
ISE| Irr_Freq = 500.15991521 [MHz]
1= Irr Offset = 5.0[ppm]
E Clipped = TRUE
Scans = 8192
o Total_Scans = 8192
=%
S Relaxation Delay = 2[s]
E Recvr_Gail =60
<+ Temp_Get = 20.1[d4C]
34 X_90_Width = 9[us]
S X“Acq_Time = 0.83361792[s]
E X_angTe = 30[deg]
X Atn = 6[dB]
o X Pulse = 3[us]
=4 ITr_Atn_Dec = 22.048[dB]
< Irr_Atn Noe = 22.048[dB]
8 4 Irr_Noise = WALTZ
2 Decoupling =
_g " Lo " T ™ L Lk o J o " " Ly " ™ Initial Wait = 1[s]
= (il Yo s w Lk o " W T Noe = TRUE
3 Noe_Time = 2[s]
g 3 Repetition Time = 2.83361792[s]
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Fig. S22 3*C NMR (CDCls, 126 MHz, rt) spectrum of 8.

] ---- PROCESSING PARAMETERS ----
de_balance( 0, mx.ss )
sexp( 0.2[Hz], 0.0

Creation_Time

6-SEP-2018 11:55:51
22-SEP-2018 1 :
22-SEP-2018 1.

a trapezuda( o[s], BO[%], 100[%] )
= zerofill( 1 )
N £ft( 1, TRUE, TRUE )
machinephase
pm
Filename = SR-76 55C 20180906-bithio
Author = delta
Experiment = single_pulse.ex2
Sample_Id = S#394671
Solvent = CHLOROFORM-D

= 1D COMPLEX
= 13107
Dim_Title = 1H
Dim Units = [ppm]
Dimensions =x
site = ECA 500
Spectrometer = JNM-ECA500
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Fig. S23 'H NMR (CDCIs, 500 MHz, rt) spectrum of poly-7.
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Fig. S24 'H NMR (CDCIs, 500 MHz, rt) spectrum of poly-8.
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Caption for supporting movie

Movie S1. Animation of all-atom MD simulation in the NVE ensemble after the equilibration at 298 K
of the (aR)-7 model (space-filling model) in chloroform (line model) at 0—2,000 ps as the production

run. The hydrogen atoms of chloroform are omitted to simplify the view.
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