Copyright WILEY-VCH Verlag GmbH & Co. KGaA, 69469&wheim, Germany, 2008.

Supporting Information foMacromol. Rapid Commun., 2008, 29, 1259.

Sable and High Efficient Blue-Light Emitting Terphenyl-bridged

Ladder Polysiloxane

Qilong Zhou, Jintao Zhang, Zhongjie Ren, Shouke*Bmg Xie, Rongben Zhang*

Beijing National Laboratory for Molecular Scienc&tate Key Laboratory of
Polymer Physics & Chemistry, Institute of Chemistthinese Academy of Sciences.
Beijing 100190, China

Fax: (+86) 10 6255 9373; E-mail: skyan@iccas.azbangrb@iccas.ac.cn

Measurements. Light scattering measurements were performed w&itbLS-700
apparatus (Otsuka Electronic Co. Ltd.) equippedh wie-Ne laser source (10 mW,
= 632.8 nm). Determination of differential refratiindex increment (ddc) was
made with a RM-102 differential refractormeter (s Electronic Co. Ltd.) at a
wavelength of 632.8 nm to give a value of/dt = 1.1361x1d. The FTIR
measurement was performed with a Perkin-Elmer8@tspaeter, and the sample
solution was dropped on KBr flake and dried beftest. UV-vis spectra were
obtained on a Shimadzu UV-vis spectrometer model1801PC. Fluorescence
spectra were recorded on a Hitachi F-4500. NMR tspaxgere obtained on a Bruker
Avance DPS-400 (400 MHz) spectrometer. MALDI-TOF ssiaspectrometric

measurements were performed on a Bruker Biflex MAIDF mass spectrometer.



X-ray diffraction (XRD) analysis was recorded on Rigaku D/MAX 2400
diffractometer. Element analysis was measured witteraeus CHNRAPID DATEL
System instrument. Thermal behavior was determimgdising a Mettler Toledo
Star-822 differential scanning calorimeter at ansaag rate of + 10°C min* under
nitrogen atmosphere. Thermogravimetric analysesAjTWere made using a 7 Series
thermal analysis system (Perkin-Elmer). Sample®weated from 40 C to 700°C

at a rate of 10 C min® in a dynamic nitrogen atmosphere with a flow rate70

mL/min.

Synthesis of 4, 4’-di(N, N'-diallyl carbamoyl)-2", 5’-didodecyloxy-(p)-ter phenyl
(2). To a 250 mL flask were added 100 mL chloroform,83@ (18 mmol) of
allylamine, and 3 mL (22 mmol) of triethylamine. &) 4.34 g (6 mmol) of the acyl
chloride of (1) was added intermittently into thask over 3 h under stirring at TC.
The reaction mixture was stirred at room tempeeafor an additional 2 h. After
removing chloroform, residual allylamine, and tn@amine by rotatory evaporation,
a residual yellowish solid was obtained. The solids washed with water and
recrystallized twice in acetone to give a whitediekke crystal of compound (2) in
80% yield. R=0.8 (EtOAc/petroleum ether=1:5% NMR (CDCk, 400 MHz)§0.87
(t, J= 6 Hz, 6H), 1.24-1.34 (m, 36H), 1.64—1.71 4id), 3.90 (t, J= 4 Hz, 4H), 4.13 (4,
J= 4 Hz, 4H), 5.20-5.32 (m, 4H), 5.94-6.01 (m, 4BI}19 (t, J= 4 Hz, 2H), 6.97 (s,
2H), 7.66 (d, J= 8 Hz, 4H), 7.82 (d, J= 8 Hz, 4Hymp *C NMR (CDCE, 400
MHz)614.01, 22.67, 26.03, 29.25, 29.29, 29.34, 29.583931.90, 42.46, 69.66,
116.02, 116.70, 126.58, 129.69, 130.25, 132.86,2434134.30, 141.64, 150.33,
167.12 ppm; MALDI-TOF MS m/z 764.3 W 787.2(M+NajJ. CsgH72N,04(765):
Calcd. C, 78.49; H, 9.49; N 3.66%; Found: C, 781$19.43; N, 3.70.

Synthesis of 4, 4’-di[N, N’-di(3-methyldiethoxylsilylpropyl) carbamoyl]-2’,
5’-didodecyloxy-(p)-terphenyl (M1). To a 100 mL Schlenk flask were added 3.82 g
(5 mmol) of compound (2) and 3 mg of catalyst&¥€h. The reaction system was
vacuumed and refilled with argon, and this proceas repeated three times. Under
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the argon atmosphere, 50 mL of THF and 2.3 mL (b%oih of methyldiethoxysilane
were injected into the system. The reaction mixtuas stirred under reflux for 12 h.
After removing THF and residual methyldiethoxylsida at room temperature by
vacuum distillation, a pale yellow cream-like solichs obtained. The product was
isolated by chromatography on a silica gel colu@RACl,/THF=100/1). Yield, 85%;
R=0.6 (THF/petroleum ether=1:3%4 NMR (ds-acetone, 400 MHzj 0.089 (s, 6H),
0.69 (t, J = 8 Hz, 4H), 0.86 (t, J = 4 Hz, 6H),1(17J = 8 Hz, 12H), 1.26-1.38 (m,
34H), 1.69 (m, 8H), 3.40-3.41 (m, 4H), 3.73-4.00Jc 8 Hz, 8H), 4.02 (t, J= 4 Hz,
4H), 7.11 (s, 2H), 7.69-7.75 (m, 6H), 7.94 (d, JHB 4H) ppm;**C NMR (CDC},
400 MHz) 6 -5.65, 11.42, 14.10, 18.40, 22.67, 26.03, 29.Z522 29.34, 29.58,
29.63, 31.90, 42.46, 58.26, 69.64, 116.02, 1161@4,55, 129.59, 130.26, 133.29,
141.38, 150.32, 167.27 ppm;*®*Si NMR (59.6 MHz) §-6.02 ppm;
CosoH100N208Si2(1033.6): Calcd. C, 69.72; H, 9.75; N 2.71% ; Fau@d 69.57; H,
9.49; N, 2.68.

Synthesis of M2. To a solution of M1 (4.13g, 4 mmol) in THF (300 m@)mL water
and two drops of 0.5 M HCI was added with stirratg0°® C. After 20 mins, 80 mL
ether and 80 mL water was added. The ethereal lagerseparated out, washed with
three 25 mL portions of water and dried over sodisuffate. The filtrate was
condensed to ca. 20 mL; then 50 mL of CH was added under stirring followed by
filtration. The filter cake was dried under vacu@nroom temperature and white
power was obtained. Yield, 85%;; R 0.5 (CHCl/MeOH = 9/1); '"H NMR
(de-acetone, 400 MHzg 0.06 (s, 6H), 0.56 (t, J = 8 Hz, 4H), 0.87 (t, 4 Hz, 4H)
1.26-1.37 (m, 38H), 1.63-1.67 (m, 8H), 3.37-3.42 4M), 3.91-3.94 (t, 8 Hz, 4H),
5.14 (s, 4H), 7.04 (s, 2H), 7.62 (d, J = 8 Hz, 4HY4 (s, 2H) 7.88 (d, J = 8 Hz, 4H)
ppm; **C NMR (c-THF, 400 MHzp-2.14, 13.49, 13.75, 22.60, 26.03, 29.29, 29.34,
29.62, 31.90, 42.23, 69.16, 115.77, 126.59, 128188,23, 133.77, 140.95, 150.40,
166.00 ppm?Si NMR (59.6 MHz)3-8.739 ppm; &HsiN»OsSi, (921.4): Calcd. C,
67.78; H, 9.19; N 3.04%; Found: C, 67.54; H, 91923.04.



Using FT-IR, 'H-NMR and ®Si-NMR to follow the progress of the hydrolysis
and condensation reaction. FT-IR spectroscopy of the monomédrl shows strong
peaks at 1103, 1078 and 1017 trwhich is attributed to the asymmetric Si-O-C
stretch for the ethoxy group; and the symmetri©SG stretch falls at 800 ¢hin the
FT-IR spectroscopy o2, however, the peaks in the 1000 to 1100®cragion
disappear, and a large peak at 3289 cwhich corresponds to the hydrogen-bonded
silanols, is observed. (The N-H stretching vibnated amide was suppressed in this
region) In addition, the peak at 854 tmriginates from the Si-O stretching vibration
of Si-OH group inM2. As for the FT-IR spectrum of the polym@BLP, the
characterizing absorption of Si-OH group disappéiaes 3289 & 854 cif)) and two
strong peaks at 1000-1100 ¢nwhich corresponds to asymmetric Si-O-Si stretghin

vibration respectively, comes forthkigure S1)
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Figure S1. FT-IR spectra oM 1, M2 andTBLP (These are portion of spectra).

The 'H-NMR also records the group change during the @gsof hydrolization and
condensation. As shown ffigure S2, the protons of Si-OE®{3.77 (8H, q) ppm]
disappear and the protons of Si-Ci%%.09 (4H, s) ppm] emerge B&2 hydrolized to
be M1. The completion of the condensation reaction wadicated by the

disappearance of the protons of Si-ORHRINMR spectrum.
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Figure S2. 'H NMR of M1, M2 andTBLP.



The difference of chemical shift fiSi-NMR spectroscopy dfl 1 (5=-6.03 ppm)M 2
(6=-8.74 ppm) and BL P (6=-22.35 ppm) also reflects the development of hiydis

and condensation as depictedrigure S3.
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Figure S3. #Si NMR of M1, M2 andTBLP.

Effect of the Sampling Method on XRD Signal

Sample preparing method affected the XRD signalT&8LP to some extent,
especially the signal of the thickness (d2). Twongie preparing methods were
discussed here, i.e. the film casting from the ®dkition (10 mg/mL) off BLP, and
the powder precipitated by MeOH from its THF sadati As shown in Figure S4,
when the sample is a thin film (ca. 3 um), the aigm the XRD spectrum is d1=2.87
nm and d2=1.47 nm; for the thick film (ca. 15 umdwever, the signal at 2.87 nm
shifted to 2.60 nm and the signal at 1.47 nm eveftesl to 0.95 nm; and for the
powder, the two signals further shifted to the waahgle region (d1=2.31 nm and d2=
0.72 nm). We considered that the thicker film sgentbre time on the film-forming
process, and the corresponding chains (espedilgdft part on the molecule, i.e. the
alkoxy chain, alkyl bridge linking to terphenyl) e more time to adjust its
conformation to pack tightly. This kind of chainjagtment would not only affect the
thickness ofTBLP (d2) remarkably, but also affect the widthT@8LP (d1) to some
extent on the XRD spectrum. As to the powd@iBL P, because the high-polar MeOH



suppresses the extension of the above-mentionegadfand makes them pack more

tightly during the precipitation process, the twgnsis further shifted to the wide
angle region.
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Figure $4 XRD spectra off BLP. The sample was thin (ca. 3 um, bottom) and thick

film (ca. 15 um, medium) casting from its THF saat(10 mg/mL) and powder (top)
precipitated by MeOH from its THF solution, respeety.
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Figure S5. TGA curve ofTBLP.
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Figure S6. DSC curve of TBLP.



