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Scheme 1. Synthesis of aromatic polyguanamines.
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Table 1. Synthesis of aromatic polyguanamines®

Polymer Solvent (mL)  Yield (%)  m,,,” (dL/g) M, 9/10* M, M,
PGO 11 78 0.54 2.5 2.5
PGS 9 64 0.57 2.9 2.2
PGE 13 75 0.50 1.6 2.1
PGA 19 60 0.77 2.4 2.8

a) Monomer, 5.0 mmol; solvent, NMP; temp., 100 °C; time, 20 h.
b) Measured at a concentration of 0.5 g/dL in NMP at 30 °C.
¢) Measured by GPC.
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Figure 3. Dynamic mechanical analyses (DMA) of
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Figure 4. UV-vis spectra of polyguanamine films.
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Table 2. Thermal properties of aromatic polyguanamines

T,(C) CTE9 Tys9("C) T410"(°C) Char yield®
Polymer /C %
DSC®  TMA®  DMA®  PP™C) nai inN,  inair N, (%)
PGO 205 212 210 65 436 438 484 457 55
PGS 199 205 208 63 468 446 484 460 45
PGE 208 - - - 393 393 422 413 43
PGA 243 252 248 45 426 426 457 450 52

a) Determinec by DSC at a heating rate of 20 “C/min. b) Determinec by TMA at a heating rate of 10 “C/min.
c¢) Determinec by DMA at a heating rate of 2 °C/min. d) Coefficient of thermal expansion between 100 °C and
150 °C. e) 5% weight loss temperature by TG at a heating rate of 10 “C/min. f) 10% weight loss temprature.

g) At 800 °C in nitrogen.
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Table 3. Optical properties of polyguanamines.

Thickness Acuion® Ago®
) ~ b) cutoff’ 80

Polymer (um) Mode? N3 5oy Ngs7 D (nm) (nm)
TE 1.768 1.726 1.715 15.6

PGO 36 331 388
™ 1.766 1.725 1.713 15.8
TE 1.816 1.765 1.752 13.6

PGS 38 356 411
™ 1.815 1.764 1.751 13.8
TE 1.824 1.768 1.752 12.3

PGE 23 354 408
™ 1.705 1.664 1.654 15.3
TE 1.893 1.821 1.802 10.4

PGA 30 364 444

™ 1.693 1.657 1.649 17.3

a) TE, in-plane refractive index; TM, out-of-plane refractive index. b) Abbe’s number: vy=(n,-1)/(np-nc).
c) Cutoff wavelength. d) Wavelength at transmittance of 80%.
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