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S1. Calculation of Molar Ratio from Mixtures of Two Precursors from NMR Spec-

tra 

To calculate the molar ratio from mixtures of 1,3,5- and 1,3-benzene bridge precursors 

from NMR spectra we have used relative concentration determination method. For rela-

tive concentration determination, we were compared the integrals of interest with one 

another. For NMR test, we have confirmed the straight baseline, symmetrical sharp peak 

shape, straight integral curve at the place where there is no signal. It was set the maximum 

number of scans to get the signal to noise ratio around 255:1 with keeping the integration 

error <1%. However, the error in calculation of concentration can be slightly higher be-

cause of possible non-linearity of relative intensity of proton signal in NMR. 

The molar ratio M1,3,5-benzene/M1,3-benzene between two compounds 1,3,5-benzene and 1,3-

benzene was determined by using the formula: 

𝑀1,3,5−𝑏𝑒𝑛𝑧𝑒𝑛𝑒

𝑀1,3−𝑏𝑒𝑛𝑧𝑒𝑛𝑒

=
𝐼1,3,5−𝑏𝑒𝑛𝑧𝑒𝑛𝑒
𝐼1,3−𝑏𝑒𝑛𝑧𝑒𝑛𝑒

.
𝑁1,3−𝑏𝑒𝑛𝑧𝑒𝑛𝑒
𝑁1,3,5−𝑏𝑒𝑛𝑧𝑒𝑛𝑒

where, I1,3,5-benzene and I1,3-benzene are the integral of 1,3,5-benzene and 1,3,5-benzene peaks re-

spectively; N1,3,5-benzene and N1,3-benzene are the number of nuclei giving rise to the correspond-

ing 1,3,5-benzene and 1,3,5-benzene peaks signal. The computer in an NMR instrument 

integrate the signals of interest, normalize for the number of protons, and perform a sim-

ple ratio analysis. 
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Figure S1. FTIR spectra of 1:7 ratio as-deposited (AD) films with different template loadings (0 to 

41 wt%, films numbered from HC17 to HC41); where (a) full FTIR spectra; and (b–d) are the parts 

of the full FTIR spectra. 

Figure S2. FTIR spectra of 1:3 ratio material films hard baked (HB) in N2 (60 min) with different 

template loadings (0 to 41 wt%, films numbered from HC17 to HC41); where (a) full FTIR spectra; 

and (b–d) are the parts of the full FTIR spectra. 
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Figure S3. Fingerprint region (3800–2800 cm−1) of FTIR spectra of (a) N2 cured for 60 min (just 

cured) and the corresponding (b) one-month stored samples with different porogen (0 to 41 wt%, 

films numbered from HC17 to HC41) loadings. 

Figure S4. Ranges of FTIR spectra for 1:7 material after (a) hard baking (HB) at 400 °C in N2 for 60 min (N2 cured), (b) annealing at 

500 °C for 30 min, and (c) annealing at 600 °C for 30 min with different porogen (from 0 to 41 wt%, films numbered from HC17 to 

HC41) loadings. 


