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The WAXS patterns (Fig.S1) of the monomer salts (a) (S)-PMDA-BAPF, (b) (S)-BPDA-BAPF, (c) 

(S)-6FDA-BAPF and (d) (S)-ODPA-BAPF from Fig.2 are shown below isolatedly, as the 

superimposition with corresponding monomer spectra may have hindered a clear vision of the spectra.   
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Fig.S1: WAXS patterns of the monomer salts (a) (S)-PMDA-BAPF, (b) (S)-BPDA-BAPF, (c) (S)-

6FDA-BAPF and (d) (S)-ODPA-BAPF. Intensity in arbitrary units [a.u.] plotted versus the scattering 

angle 2θ. 

 
TGA data of the four monomer salts (a) (S)-PMDA-BAPF, (b) (S)-BPDA-BAPF, (c) (S)-6FDA-

BAPF and (d) (S)-ODPA-BAPF is displayed below: 
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Fig.S2: Mass loss versus temperature of (a) (S)-PMDA-BAPF, (b) (S)-BPDA-BAPF, (c) (S)-6FDA-

BAPF and (d) (S)-ODPA-BAPF. 

 
FT-IR spectra of the resulting polymers (a) (P)-PMDA-BAPF, (b) (P)-BPDA-BAPF, (c) (P)-6FDA-

BAPF and (d) (P)-ODPA-BAPF, in the relevant region (2500-600 cm-1): 
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Fig.S3: FT-IR spectra of (a) (P)-PMDA-BAPF, (b) (P)-BPDA-BAPF, (c) (P)-6FDA-BAPF and (d) 

(P)-ODPA-BAPF. 

 

WAXS patterns of the four products ((a) (P)-PMDA-BAPF, (b) (P)-BPDA-BAPF, (c) (P)-6FDA-

BAPF and (d) (P)-ODPA-BAPF): 
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Fig.S4: WAXS patterns of (a) (P)-PMDA-BAPF, (b) (P)-BPDA-BAPF, (c) (P)-6FDA-BAPF and (d) 

(P)-ODPA-BAPF. Intensity in arbitrary units [a.u.] plotted versus the scattering angle 2θ. 

 

Tab.S1: Table of all fractions obtained via fractionate precipitation, their corresponding polydispersity 

indices, average molecular weights and yields in respect to the starting monomers.  

Compound 
1)( −Fw RIM  

[g/mol] 
1)( −FRID  Yield 

[%] 

(P)-PMDA-BAPF-f1 24,100 4.69 22 
(P)-PMDA-BAPF-f2 8,400 2.17 14 
(P)-PMDA-BAPF-f3 5,000 1.74 21 
(P)-PMDA-BAPF-f4 4,500 1.70 30
(P)-BPDA-BAPF-f1 22,000 1.40 17  
(P)-BPDA-BAPF-f2 16,600 2.41 13 
(P)-BPDA-BAPF-f3 13,800 1.78 28 
(P)-BPDA-BAPF-f4 10,500 1.61 5 
(P)-6FDA-BAPF-f1 48,000 1.66 2
(P)-6FDA-BAPF-f2 34,200 1.78 3 
(P)-6FDA-BAPF-f3 25,000 1.46 28 
(P)-6FDA-BAPF-f4 17,800 1.36 24 
(P)-6FDA-BAPF-f5 10,100 1.32 17 
(P)-6FDA-BAPF-f6 6,100 1.36 2
(P)-ODPA-BAPF-f1 33,700 1.60 16 
(P)-ODPA-BAPF-f2 21,400 1.38 24
(P)-ODPA-BAPF-f3 18,100 1.43 27 
(P)-ODPA-BAPF-f4 10,200 1.41 15 
(P)-ODPA-BAPF-f5 6,900 1.77 3
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Fractionations were carried out quantitatively from a solution of the polymer in N-Methyl-2-

pyrrolidone. A typical fractionation procedure is given in the following: 

 
0.4287 g of (P)-BPDA-BAPF were dissolved in 20mL of N-Methyl-2-pyrrolidone by moderate 

stirring under ambient conditions for 2 hours. A translucent yellowish solution resulted. Methanol was 

added milliliter-wise under continuous stirring. After the addition of 9 mL the first enduring 

precipitation occurred. The dispersion was then centrifuged at 6000 rpm for 15 minutes. Liquid and 

solid phase were separated by decantation. This step was repeated until no further precipitation 

occurred. Fractions precipitated at the following added volumes of methanol: 

fraction Overall added volume of MeOH ∑V in [mL] 
CP-f1 9 
CP-f2 10 
CP-f3 11 
CP-f4 12 
CP-f5 13 
CP-f6 14 
CP-f7 15 
CP-f8 16 
CP-f9 17 
CP-f10 18 
CP-f11 20 
CP-f12 21 
CP-f13 22 
CP-f14 23 
CP-f15 24 
CP-f16 25 
CP-f17 27 
CP-f18 29 
CP-f19 31 
CP-f20 32 

 
The precipitates were then dried overnight at 40°C under vacuum. The obtained fractions CP-f1 to 

CP-f20 were analyzed via SEC. Several fractions lead to the same average molecular weight within the 

error of the method and were thus united. The resulting fractions of identical )(RIM w were:  

 
Fractions of the same )(RIM w  Containing fractions 

f-1 CP-f1, CP-f2 
f-2 CP-f3 to CP-f7 
f-3 CP-f8 to CP-f15
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f-4 CP-f16 to CP-f18 
f-5 CP-f19, CP-f20 

 
The last fraction f-5 corresponds to residual diamine monomer (BAPF). 
 
 
 
 

Depicted below, a typical Gaussian input file, exemplarily for water at 298K and 373K. Note the 

scaling factor for computation of thermal contributions and zero point energies.   

 
Fig.S5: Exemplary Gaussian input file for water at 298 and 373K.  

Tables Tab.S2a-Tab.S2e show Gibb’s Free Energy G and Enthalpy H values obtained via Gaussian 

calculations, for the computed compounds (numbering according to Scheme S.1, below) at 

corresponding temperatures.  
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Scheme S1: possible reactions leading to imides, amides or anhydrides. 

 

Table S2a: G and H of compounds 1-7 at 298K. Energies given in Hartree [Ha]. 
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Table S2b: G and H of compounds 1-7 at 373K. Energies given in Hartree [Ha]. 

 

 

Table S2c: G and H of compounds 1-7 at 473K. Energies given in Hartree [Ha]. 
 

 

Table S2d: G and H of compounds 1-7 at 573K. Energies given in Hartree [Ha]. 
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Table S2e: G and H of compounds 1-7 at 573K. Energies given in Hartree [Ha]. 
 

The reaction energies ΔG, ΔH and ΔS for the four model reactions were calculated based on the 

energies for each participating compound, as depicted in tables Tab.S2a – Tab.S2e, are depicted below 

(Tab.S3a-Tab.S3e). 

 

Table S3a: ΔrG  ΔrH and ΔrS of model reactions at 298K. Energies given in kJ/mol.  
 

 

Table S3b: ΔrG  ΔrH and ΔrS of model reactions at 373K. Energies given in kJ/mol.  
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Table S3c: ΔrG  ΔrH and ΔrS of model reactions at 473K. Energies given in kJ/mol.  
 

 

Table S3d: ΔrG  ΔrH and ΔrS of model reactions at 573K. Energies given in kJ/mol.  
 

 

Table S3e: ΔrG  ΔrH and ΔrS of model reactions at 623K. Energies given in kJ/mol.  
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Fig.S6: Superposition of the elugrams of the crude products obtained from cases (a)-(c) (see fulltext). 

Elugrams of polymers obtained from the pure salt S (in black), S with an excess of pyromellitic acid 

(red curve, S + 0.2eq PMDA) and from S with an excess of bisamine added to the salt dispersion (blue, 

S + 0.2eq BAPF).  

 

 
Fig.S7: Claculated saturation pressure of water in steps of 0.1K. Saturation pressure es in [bar] plotted 

vs. temperature in [K]. the calculated values were obtained via WEXLER’s equation[25] and subsequent 
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addition of 1atm to each value (as the autoclaves are closed at standard state, 1 atm of air is present in 

the closed system and has to be added). The used WEXLER coefficients[25] are: 

=  
=  
=  
=  
=  
=  
=  
=  
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