Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2012

Electronic Supplementary Information for

On chirality induction in poly(phenylenedisilanylene)s
Takanobu Sanji, Yuta Sato, Nobu Kato and Masato Tanaka



Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2012

Synthesis of model-m,
(1-(2S)-[2-(2-(2-methoxyethoxy)ethoxy]propan-2-oxy-3,5-bis(pentamethyldisilanyl)

benzene)
S_ / /—\S N/ \/
d o o o o 0 o0 ©
f Mg, Me;SiSiMe,Cl /@\
Br Br MezSiMe,Si SiMe,SiMe;
4 model-m

To Mg (0.41 g, 17 mmol) in THF (10 mL), a mixture of 4 (0.96 g, 2.3 mmol) and
chloropentamethyldisilane (2.55 g, 15.3 mol) in THF (1 mL) was dropwised. After
stirring at room temperature, the mixture was refluxed overnight. After the reaction,
ethanol and H,O were added to the mixture. The organic layer was extracted with
dichloromethane (20 mL x 4) washed with sat. NH4Cl aq., sat. NaCl ag. and dried with
MgSO,. After flirtation and removal of the solvent, model-m was obtained after
purification with silica gel chromatography, the preparative HPCL, and the preparative
TLC as a colorless oil (38.0 mg, 0.074 mmol, 3% yield).

Model-m: *H NMR (300 MHz, C¢Dg): & = 0.13 (s, 18H, Me3Si), 0.38 (s, 12H, Me,Si),
1.17 (d, 3H, CHCH3, J= 6.4 Hz), 3.12 (s, 3H, OCH3), 3.34 (t, 2H, J = 4.5 Hz),
3.45-3.60 (m, 6H), 3.73-3.87 (m, 2H), 4.04-4.09 (m, 1H), 7.25 (s, 2H, ArH), 7.42 (s, 1H,
ArH); *C NMR (75 MHz, C¢De): & = —3.78 (Me3Si), —2.05 (Me,Si), 17.6 (CHCH3),
58.7 (OCHj3), 69.3, 71.0, 71.3, 71.7, 72.4, 74.8 (CH,, CHCHj3), 120.2, 132.4, 140.6,
158.8 (Ar); 2Si NMR (60 MHz, C¢Dg): & = —21.2 (SiMes), —19.3 (SiMe,); Anal. Calcd
for C4Hs5004Sis4: C, 55.97; H, 9.79; Found: C, 55.98; H, 9.81.

Table S1 Photophysical properties of m-1a and model-m in methanol

ABS CD FL
amax/nm  glem Mt dext/nm As/em M gaps x 10°% Ag/nm
m-la 289 3800 291 +0.14 3.9 314°
296 3700 295 +0.17 45
model-m 287 3400 287 +0.0044 1.3 311°
294 3200 295 +0.040 1.2

% Qabs = Acle. ®Excited at 288 nm. © Excited at 287 nm.
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Fig. S1 Absorption and CD spectra of m-model in methanol (c = 3.82 x 107* M).
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Figure 1S. *H NMR spectraof 5in CDCls.
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Figure 2S.

3C NMR spectraof 5in CDCls.
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Current Data Parameters

NAME sato
EXPNO 707025
PROCNO 1

F2 - Acquisition Parameters
Date_ 500000

Time 21.35
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2gpg30

™D 65536
SOLVENT CDpCl3

NS 267

DS 2

SWH 23809.523 Hz
FIDRES 0.363304 Hz
AQ 1.3763061 sec
G 6502

b 21.000 usec
DE 4.50 usec
TE 300.0 K
D12 0.00002000 sec
PL13 16.00 dB
Dl 1.00000000 sec
CPDPRG2 waltzl6
PCPD2 100.00 usec
SF02 300.1312005 MHz
NUC2 1H

PL2 -6.00 dB
PL12 16.00 dB
Pl 5.70 usec
DE 4.50 usec
SFOL 75.4772501 MHz
NUCl 13c

PL1 6.00 dB
Dil 0.03000000 sec
F2 - Processing parameters
SI 32768

SF 75.4677530 MHz
oW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

1D MMR plot parameters

X 30.00 cm
Flp 180.000 ppm
Fl 13584.20 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 6.00000 ppm/cm
HZCM 152.80652 Hz/cm

NMR 2
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WDV oW « 909 t Data Parameters
I cemee o B sato
= DORRRG 7 IS IXPNO 707026
L | PROCNO i
NAK ||
) { ] o F2 - Acquisition Parameters
Date_ 500000
21.55
dpx300
5 mm QNP 1H
dept135
65536
cnell3
256
1
23809.523 Hz
FIDRES 0.363304 Hz
AQ 1.3763061 sec
RG 8192
o 21.000 usec
DE 1.50 usec
TE 300.0 %
Pl 5.70 usec
DELTA 0.0000073 sec
nl 1.00000000 sec
D12 0.00002000 sec
PL2 -6.00 dB
P3 11.00 usec
SFO2 300.1312005 M4z
NUC2 1
D2 0.00357143 sec
P4 22.00 usec
SFOL 75.4772501 MHz
NUCL 13¢
PLI -6.00 dB
P2 11.40 usec
PLI2 16.00 dB
DE 4.50 usec
CPDPRG2 waltz16
PCPD2 100.00 usec
F2 - Processing parameters
SI 32768
SF 75.4677190 MHz
EM
B 0
LB 1.00 Hz
GB 0
°C 1.40
1D NMR plot parameters
<X 30.00 cm
180.000 ppm
13584.19 Hz
0.000 ppm
0.00 Hz
T ‘ v i ' v — - [ ' o T ' T T ' T i 6.00000 ppm/cm
opu 160 140 100 80 60 in 20 152.80634 Hz/cm

Figure 3S. *C NMR dept spectraof 5in CDCls.
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Figure 4S. *H NMR spectraof 4in CDCls.
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Figure 5S. *C NMR spectra of 4 in CDCls.
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Current Data Parameters

NAME sato
EXPNO 707133
PROCNO I

F2 - Acquisition Parameters
Date_ 500000
Time 16.11
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2gpg30

™ 65536
SOLVENT CDCl3

NS 98

DS 2

SHH 23809.523 Hz
FIDRES 0.363304 Hz
AQ 1.3763061 sec
RG 4597.6

DV 21.000 usec
DE 4.50 usec
TE 300.0 K
D12 0.00002000 sec
PL13 16.00 dB
Dl 1.00000000 sec
CPDPRG2 waltzl6
PCPD2 100.00 usec
SFO2 300.1312005 MHz
NUC2 H .
PL2 -6.00 dB
PL12 16.00 dB
Pl 5.70 usec
DE 4.50 usec
SFOL 75.4772501 MHz
NucCl 13c

PL1 -6.00 dB
D1l 0.03000000 sec
F2 - Processing parameters
SI 32768

S 75.4677559 MHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

°C 1.40

1D NMR plot parameters

Cx 30.00 cm
F1P 180.000 ppm
Fl 13584.20 Hz
F2P 0.000 ppn
F2 0.00 Hz
PPMCH 6.00000 ppm/cm
HZCH 452.80655 Hz/cm

NMR 5
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Figure 6S. *H NMR spectraof 3in CDCls.
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Figure 7S. *C NMR spectra of 3in CDCls.
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NAME sato
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PROCNO 1

F2 - Acquisition Parameters
Date_ 500000

Time 20.41
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2gpg30

™ 65536
SOLVENT CDCl3

NS 124

DS 2

StH 23809.523 Hz
FIDRES 0.363304 Hz
AQ 1.3763061 sec
RG 4597.6

W 21.000 usec
DE 4.50 usec
TE 300.0 K
D12 0.00002000 sec
PL13 16.00 dB
D1 1.00000000 sec
CPDPRG2 waltzl6
PCPD2 100.00 usec
SFO2 300.1312005 MHz
NUC2 H
PL2 6.00 dB
PL12 16.00 dB
Pl 5.70 usec
DE 4.50 usec
SFO1 75.4772501 MHz
NUC1 13¢

PLL -6.00 dB
DIl 0.03000000 sec
F2 - Processing parameters
ST 32768

SF 75.4677646 MHz
Wou EM

5SB 0

LB 1.00 Hz
GB 0

BC 1.40

ID MMR plot parameters

X 30.00 cm
FlP 180.000 ppm
Fl 13584.20 Hz
F2p -20.000 ppm
F2 -1509.35 Hz
PPUCM 6.66667 ppm/cm
HZCH 503.11841 Hz/cm

NMR 7
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Figure 8S. *C NMR dept spectraof 3in CDCls.
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EXPNO 707194
PROCNO L

72 - Acquisition Parameters

500000
20.52
INSTRUM dpx300
PROBHD 5 om QNP 1H
PULPROG dept135
™ 65536
SOLVENT €DCl3
NS 3
DS 4
St 23809.523 ¥
FIDRES 0.363304
AQ 1.3763061 sec
RG 8192
il 21.000 usec
DE 4.50 usec
R 300.0 ¥
Pl 5.70 usec
DELTA 0.0000073 sec
Dl 1.00000000 sec
D12 0.00002000 sec
PL2 -6.00 dB
P3 11.00 usec
SFO2 300.1312005 MHz
NUC2 1
02 0.00357143 sec
»d 22.00 usec
SFO1 75.4772501 MHz
NUCT 13¢
L -6.00 dB
P2 11.40 usec
PLI2 16.00 dB
Dk 4.50 usec
CPDPRG2 waltz16
2CPD2 100.00 usec
¥) - Processing parameters
§ 32768
75.4677190 MHz
s: 0
LB 1.00 Hz
GB 0
°C 1.40

LD NHMR plot parameters

180.000 ppm
13584.19 Hz

F -20.000 ppn
¥2 -1509.35

PPHCM 6.66667

HICH 503.11810 Hz/cm

NMR 8
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) NAME sato

o EXPNO 707193

= “ PROCNO 1
F2 - Acquisition Parameters
Date_ 500000
Time 21.14
INSTRUM dpx300
PROBHD S mm QNP 1H
PULPROG 2gig30
D 65536
SOLVENT C6D6
NS 90
DS 2
SWH 11904.762 Hz
FIDRES 0.181652 Hz
AQ 2.7525620 sec
RG 256
W 42.000 usec
DE 4.50 usec
TE 300.0 K
D1l 0.03000000 sec
PL12 16.00 dB
jul 10.00000000 sec
Pl 6.70 usec
DE 4.50 usec
SFO1 59.6243916 MHz
NUCL . 2981
PL1 -6.00 dB
CPDPRG2 waltz16
PCPD2 100.00 usec
SFO2 300.1312005 MHz
NUC2 1H
PL2 -6.00 dB
F2 - Processing parameters
ST 32768
SF 59.6273730 MHz
Wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
[0 32.00 cm
F1P 0.000 ppm
F1 0.00 Hz
F2P -40.000 ppm
F2 -2385.09 Hz
PPMCM 1.25000 ppm/cm
HZCM 74.53422 Hz/cm

ppm

Figure 9S. ®Si NMR spectraof 3in CDCls.
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Figure 10S. *H NMR spectra of m-2b in CDCls.
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Figure 11S. *C NMR spectra of m-2b in CDCls.
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NAME sato
EXPNO 707192
PROCNO 1

F2 - Acquisition Parameters
Date_ 500000

Time 20.41
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2gpg30

™ 65536
SOLVENT CDCl3

NS 124

DS 2

StH 23809.523 Hz
FIDRES 0.363304 Hz
AQ 1.3763061 sec
RG 4597.6

W 21.000 usec
DE 4.50 usec
TE 300.0 K
D12 0.00002000 sec
PL13 16.00 dB
D1 1.00000000 sec
CPDPRG2 waltzl6
PCPD2 100.00 usec
SFO2 300.1312005 MHz
NUC2 H
PL2 6.00 dB
PL12 16.00 dB
Pl 5.70 usec
DE 4.50 usec
SFO1 75.4772501 MHz
NUC1 13¢

PLL -6.00 dB
DIl 0.03000000 sec
F2 - Processing parameters
ST 32768

SF 75.4677646 MHz
Wou EM

5SB 0

LB 1.00 Hz
GB 0

BC 1.40

ID MMR plot parameters

X 30.00 cm
FlP 180.000 ppm
Fl 13584.20 Hz
F2p -20.000 ppm
F2 -1509.35 Hz
PPUCM 6.66667 ppm/cm
HZCH 503.11841 Hz/cm
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Figure 12S. Si NMR spectra of m-2b in CDCls.
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NAME

sato
EXPNO 707233
PROCNO 1
F2 - Acquisition Parameters
Date_ 500000
Time 14.47
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2gig30
D 65536
SOLVENT C6D6
NS 18
DS 2
SWH 11904.762 Hz
FIDRES 0.181652 Hz
AQ 2.7525620 sec
RG 128
o 42.000 usec
DE 4.50 usec
TE 300.0 K
D1l 0.03000000 sec
PL12 16.00 dB
Dl 10.00000000 sec
Pl 6.70 usec
DE 4.50 usec
SFO1 59.6243916 MHz
NUCl : 29si
PL1 -6.00 dB
CPDPRG2 waltzl6
PCPD2 100.00 usec
SFO2 300.1312005 MHz
NuC2 1H
PL2 -6.00 dB

F2 - Processing parameters
ST 32768

SF 59.6273730 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

1D NMR plot parameters

X 32.00 cm
F1P 40.000 ppm
F1 2385.09 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 1.25000 ppm/cm
HZCM 74.53422 Hz/cm

NMR 12
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Figure 13S. *H NMR spectra of m-1b in CDCls.
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Figure 14S. **C NMR spectraof m-1b in CDCls.
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SWH 23809.523 Hz
FIDRES 0.363304 Hz
AQ 1.3763061 sec
RG 8192
D 21.000 usec
DE 4.50 usec
TE 300.0 K
D12 0.00002000 sec
PL13 16.00 dB
Dl 1.00000000 sec
CPDPRG2 waltz16
PCPD2 100.00 usec
SF02 300.1312005 MHz
Nuc2 1H
PL2 -6.00 dB
PL12 16.00 dB
Pl 5.70 usec
DE 4.50 usec
SFOL 75.4772501 MHz
NuCl 13c
PL1 -6.00 dB
Dil 0.03000000 sec
F2 - Processing parameters
SI 32768
SF 75.4677516 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40
1D MR plot parameters
Cx 30.00 cm
F1P 180.000 ppm
Fi 13584.20 Hz
F2P ~20.000 ppm
F2 -1509.35 Hz
PPMCH 6.66667 ppm/cm

o e HZCH 503.11829 Hz/cm
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AQ 2.7525620 sec
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PL12 16.00 dB
jui 10.00000000 sec
Pl 6.70 usec
DE 4.50 usec
SFO1 59.6243916 MHz
NUC1 . 29si
PL1 -6.00 dB
CPDPRG2 waltzl6
PCPD2 100.00 usec
SF02 300.1312005 MHz
NUC2 1H
PL2 -6.00 dB
F2 - Processing parameters
SI 32768
SF 59.6273730 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
X 32.00 cm
F1P 0.000 ppm
F1 0.00 Hz
F2P -40.000 ppm
F2 -2385.09 Hz
PPMCM 1.25000 ppm/cm
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Figure 15S. 2SI NMR spectra of m-1b in CDCls.
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Figure 16S. *H NMR spectra of 8in CDCls.
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Figure 17S. **C NMR spectraof 8in CDCls.
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Figure 18S. *H NMR spectra of 7 in CDCls.
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Figure 19S. **C NMR spectraof 7 in CDCls.
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Figure 20S. **C dept NMR spectraof 7 in CDCls.
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Figure 21S. 2Si NMR spectraof 7in CDCls.
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Figure 22S. *H NMR spectra of p-2in CDCls.
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Figure 23S. **C NMR spectra of p-2in CDCls.
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Figure 24S. **C dept NMR spectraof p-2in CDCls.
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Figure 25S. 2Si NMR spectra of p-2 in CDCls.
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Figure 26S. *H NMR spectra of p-2 in CDCls.
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Figure 27S. **C NMR spectra of p-1in CDCls.
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Figure 28S. 2SI NMR spectra of p-2 in CDCls.
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