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NMR spectra of isolated compounds
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Figure S1. 'H-NMR of 1
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Figure S2. 1°F-NMR of 1
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Figure S4. 1H-NMR of 2
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Figure S6. 1H-NMR of 3
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Figure S8. 13C-NMR of 3
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Figure S9. 1H-NMR of 4
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Figure S10. 13C-NMR of 4
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Figure S12. 1°F-NMR of 9
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Figure S13. 13C-NMR of 9
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Figure S14. 'H-NMR of 10
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Figure S15. 1F-NMR of 10
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DFT study
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Figure 519. View of the optimized geometries of intermediates Il (Figure 1)
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Figure S20. View of the optimized geometries of intermediates Ill (Figure 1)
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Figure $22. View of the optimized geometries of the tetrahedral intermediates IV (Figure 1)
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Figure S23. Gibbs energy profile (T = 403 K) for the transamidation process of the model molecules defined in Scheme 4.

Table S1. Cartesian coordinates (A) and energies (hartrees) of all optimized geometries

Amine reagent 7  -1.342135000 -0.668341000 -0.156406000
1 -1.345804000 -1.312315000 0.643402000
MeNH; 1 -0.446251000 -0.148599000 -0.079205000
E =-95.8928955381 6 -2.441746000 0.297157000 0.033932000
Ga9s = -95.850563 1 -3.416484000 -0.217177000 -0.023804000
Gao3 = -95.862423 1 -2.421766000 0.861792000 0.991601000
7 0.761074000 -0.000033000 -0.134362000 1 -2.424929000 1.041109000 -0.780497000
1 1.134526000 -0.811805000 0.370759000
1 1.134156000 0.811927000 0.370767000 A. SystemswithX=F,Z=$
6 -0.709175000 -0.000026000 0.017321000
1 -1.131554000 -0.885776000 -0.485116000 1A
1 -1.078679000 -0.000633000 1.064152000 E =-884.713410395
1 -1.130917000 0.886675000 -0.483956000 Goos = -884.636394
Gags = -884.658613
MeNH;:-MeNH, 6  3.007870000 -0.217613000 -0.440583000
E =-191.793084642 1 2.872550000 -1.107312000 -1.069246000
Gagg = -191.695455 1 3.841944000 0.383906000 -0.830235000
1 3.221787000 -0.499912000 0.599417000
Gao3 =-191.713528 16  1.528159000 0.866007000 -0.514605000
7  1.402238000 0.739805000 0.005794000 6 0.347552000 -0.261598000  0.299751000
1 1.626002000 1.312083000 -0.815233000 6 -1.083383000 ~ 0.313166000  0.173542000
1 1.628179000 1.320878000 0.819777000 8 -1.300201000  1.472362000  0.554572000
6  2.265869000 -0.458498000 0.009835000 7 -1.996776000 -0.517862000  -0.357027000
1 2.030800000 -1.082180000 -0.867708000 1 -1.720376000  -1.465545000 -0.609100000
1 3.353845000 -0.246171000 -0.003567000 6 -3.391622000 -0.109565000  -0.514892000
1 2.050952000 -1.061628000 0.906914000 1 -3.928546000 -0.146931000  0.447453000
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-1.396783000
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-0.039204000
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-1.573310000
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-0.100930000
-1.100726000
0.383960000
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-0.151737000

0.404978000

0.498264000

1.039773000

0.262706000

1.285447000

1.944598000
-1.812346000

1.997254000

0.866853000
-1.241618000

1.058224000
1.315119000
0.743722000
-0.198904000
1.890984000
1.381532000
2.127373000
2.827597000
-1.466433000
1.116060000
-1.874806000
-2.606767000
-2.319887000
-0.989144000
0.313278000
-1.020640000
-0.139286000
0.625312000

1 1.939283000
1 3.569765000
16  -2.650482000
-0.217683000
-3.879231000
-3.558397000
-4.817237000
-4.034783000
4.444593000
1.318107000
-0.871244000
-1.432132000
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E =-1076.50080001
Gaeg =-1076.305193
Gap3=-1076.334484

-2.251812000
-2.670221000
-0.465954000
2.192763000
-0.629289000
-1.398225000
-0.949300000
0.333977000
-1.112836000
-0.121267000
-1.190380000
0.942991000

Imaginary frequency = 615.8i cm!

7 0.162778000
8 0.583586000
6 0.215893000
6 -1.226185000
6 1.400126000
1 2.275651000
1 1.232171000
1 1.656607000
7 1.212352000
1 2.515768000
6 1.173098000
1 1.942628000
1 0.195060000
1 1.407324000
7 3.240369000
1 2.430233000
6 3.870394000
1 4.456706000
1 3.073051000
1 4.527000000
16  -2.348150000
-0.121821000
-3.920203000
-3.860700000
-4.698404000
-4.176173000
3.924718000
1.009753000
-1.158794000
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E=-1076.51479123
Gaeg =-1076.314450
Gap3=-1076.343711
7 0.186220000
8 0.767604000
6 0.260214000
6 -1.224649000
6 1.494882000
1 2.155999000

1.426139000
-0.897653000
0.154023000
-0.065974000
1.764114000
1.964052000
2.663742000
0.938939000
0.285207000
-0.891110000
1.506024000
1.436141000
1.665418000
2.385045000
-0.602792000
-0.045653000
-1.781103000
-2.367097000
-2.417847000
-1.454933000
-0.758634000
2.193162000
-0.562055000
-1.067885000
-1.049005000
0.497905000
0.023265000
-0.532026000
-0.937336000
1.107026000

1.131187000
-0.982314000
0.292249000
0.041835000
1.487897000
2.059653000

-0.439743000
-1.020629000
0.826529000
0.404896000
-0.526568000
-1.242797000
-0.049947000
-1.030267000
0.653355000
-2.275407000
-0.998829000
-1.067021000

1.001491000
0.978701000
0.263853000
-0.337875000
1.708225000
1.053762000
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-1.561454000
-1.434569000
-0.890211000

1.375981000
0.466084000
0.180026000
-0.288078000
1.943237000
1.263490000
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Imaginary frequency = 670.0i cm!
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Kinetic data and graphs
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Figure 524. Transamidation of 3 with 8 monitoring in MST at 130 °C in presence of 10, 15 and 20 eq. of 8

[8]

Figure S25. Plot of kops as a function of [8], at 25 °C



Table S2. Pseudo-first order rate constants from the least-squares linear fits of the data in Figure S24

[3]o [8]o kobs (s™)

0.25 2.4 (0.68 + 0.01)-10°
0.22 3.3 (1.03 + 0.02)-10°
0.21 4.4 (1.38 + 0.02)-10°

Table S3. Summary of the variable-temperature kinetic data for the transamidation of 3 with 8 in MST.

T(°C) 1000/T (KY) k(M1s?) In(kh/Tks)
110 2.61 (1.26 £0.05)-10° | -43.29 + 0.04
120 2.54 (1.71 £0.07)-10° | -43.01+0.04
130 2.48 (2.08 £0.06)-10° | -42.84+0.03
140 2.42 (2.93£0.09)-10° | -42.52+0.03
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Material characterizations
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Scheme S1. Syntheses of A) fluorinated and B) non-fluorinated diesters
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Figure S26. FTIR spectra of 10 (top black curve), TREN (middle red curve) and FPA-0 (bottom blue curve)
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Figure S27. DSC curves (2" heating ramp) of FPA-8 (top red curve), FPA-17 (blue middle curve) and FPA-25 (green bottom

curve)
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Figure S28. TGA of FPA-0 (red curve), FPA-8 (red curve), FPA-17 (blue curve) and FPA-25 (green curve)
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Figure 529. Frequency sweep measurements from 50 to 0.5 rad.s! of FPA-25 for temperature going from 120 °C to 180 °C
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Figure S30. Frequency sweep measurements from 50 to 0.5 rad.s! of FPA-17 for temperature going from 120 °C to 180 °C
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Figure S31. Frequency sweep measurements from 50 to 0.5 rad.s of FPA-8 for temperature going from 120 °C to 180 °C
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Figure $32. Non-Normalized stress relaxation for FPA-25.
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Figure 33. Non-Normalized stress relaxation for FPA-17.
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Figure S34. Non-Normalized stress relaxation for FPA-8.
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Figure 35. Plot of flow activation energy vs. percentage of free amine in FPA.
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Figure $S36. Normalized stress-relaxation of FPA-25 (green curve) and of NFPA-25 (black curve) at 180 °C.
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Figure $S37. DSC curves of initial FPA-25 (black curve) and after one (red curve), two (blue curve) and three (magenta curve)
reprocessing cycles
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Figure S38. DSC curves of initial FPA-17 (black curve) and after one (red curve), two (blue curve) and three (magenta curve)
reprocessing cycles
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Figure $39. DSC curves of initial FPA-8 (black curve) and after one reprocessing cycle (red curve)
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Figure S40. TGA of initial FPA-25 (black curve) and after one (red curve), two (blue curve) and three (magenta curve)

Temperature (°C)

reprocessing cycles




32

100
80
<
S 604
n
%)
& |
=
40
Initial
. Reshape 1
Reshape 2
20 Reshape 3
0 T T T l

T T
300 400

Temperature (°C)

T T
100 200

Figure S41. TGA of initial FPA-17 (black curve) and after one (red curve), two (blue curve) and three (magenta curve)
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Figure 42. TGA curves of initial FPA-8 (black curve) and after one reprocessing cycle (red curve)
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Figure S43. FTIR of initial FPA-25 (black curve) and after one (red curve), two (blue curve) and three (magenta curve)
reprocessing cycles
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Figure S44. FTIR of initial FPA-17 (black curve) and after one (red curve), two (blue curve) and three (magenta curve)
reprocessing cycles
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Figure 45. FTIR of initial FPA-8 (black curve) and after one reprocessing cycle (red curve)
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Figure S46. Frequency sweep measurements from 10 to 0.5 rad.s™1 at 180 °C of initial FPA-25 (black curve) and after one (red
curve), two (blue curve) and three (magenta curve) reprocessing cycles
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Figure S47. Frequency sweep measurements from 10 to 0.5 rad.s™1 at 180 °C of initial FPA-17 (black curve) and after one (red
curve), two (blue curve) and three (magenta curve) reprocessing cycles
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