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Table S1. Summary of solubility assessment of CF3-NDI, CsF;-NDI and C4Fo-NDI.

Solubility (mg/mL)

:. Solvent Abbreviation CFs-NDI CsF7-NDI C4F9-NDI
o

1 Isopropanol 2PR <5 <5 <5
2 Acetonitrile ACN 5 <5 <5
3 Acetone ACT 10 20 5
4 Chloroform CHF <5 <5 <5
5 Dichloromethane DCM <5 5 <5
6  Dimethylformamide DMF 50 20 5
7 | Dimethyl sulfoxide DMSO 20 <5 <5
8 Ethyl acetate ETA 5 10 5
9 Ethanol ETH <5 <5 <5
10 Water H20 <5 <5 <5
11 Methanol MET <5 <5 <5
12 P-xylene PXY 10 10 5
13 Tetrahydrofuran THF 50 50 20

14 Toluene TOL 10 10 5
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Figure S1. '"H-NMR of CF3-NDI-SS.
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Figure S2. '*C-NMR of CF3-NDI-SS.
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Figure S3. FTIR of CF3-NDI Form o in red and CF3-NDI-SS in green.



Figure S4. NDI core with labelled atoms and dihedral angles of all the different crystal forms of CF3-NDI: a)
CF3-NDI Form a, b) CF3-NDI-SS with only displayed the core of the CF3-NDI-OH molecule for better clarity
and c) CF3-NDI-PXY.

CFs-NDI Form o C3F7-NDI Form o C4F9-NDI Form o

Figure S5. O--H interactions of Form o (thermodynamic stable form) of each molecule.
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Figure S6. Intermolecular potentials of CF3-NDI Form o, CsF7-NDI Form o and C4Fo-NDI Form o

Figure S7 shows the definitions of the pitch and roll angles. Let the x-y plane be parallel to the
molecular plane of a molecule in a m-stack: the axes x and y represent the long and short axis of
the molecule, respectively. The stacking vector (SV) is the distance between the two centroids in
two parallel planes. x and y are the angle formed by SV vector with x axes and SV vector with y

axes, respectively.
Ax = SV -sin(90 —x)

Ay = SV -sin(90 — {)

Ax
tanP = m
tanR = %
P= tan‘lﬁ = tan‘l%ﬂ)—x)
R =tan™! s (T[A}: - =tan~! w



Figure S7. Schematic representation of the stacking vector (SV), angle x and v between two parallel NDI
cores.

Figure S8. Visual representation of pitch and roll angles for CF3-NDI crystal packing.
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Figure S9. Clustering of the different y and y values calculated for CF3-NDI, CF3-NDI-SS, C3F7-NDI and C4Fo-
NDI (grey dots), compared with the value estimated by Milita et al. [34] (black dots); the upper dots, for



which y = 53°, belong to the long chain NDI derivatives (x = 8, 10, 12, 14). In the red circle are short chain
derivatives (x = 1, 2, 4, 5, 6).
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Figure S10. DSC curves of CF3-NDI Form q, first heating (red line), cooling (blue line) and second heating

(red line).
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Figure S11. DSC curves of CF3-NDI-SS, first heating (red line), cooling (blue line) and second heating (red
line).

Table S2. Unit-cell parameters used as input for the PASCal calculation, obtained by Pawley refinement of
the reported cell of CsF7-NDI Form o at different temperatures. Collected with PANalytical X'Pert Pro.

Tem‘(’fcrf wrel o @) b (A) ¢ A) o () B () e
20 5.144 10.493 12.270 112.12 89.83 97.04
30 5.148 10.506 12.296 112.17 89.89 97.04
40 5.152 10.519 12.326 112.22 89.97 97.03
50 5.156 10.525 12.354 112.25 90.01 97.06
60 5.161 10.523 12.390 112.27 90.03 97.10
70 5.164 10.506 12.460 112.36 89.97 97.00



80 5.169 10.511 12.502 112.45 90.00 96.99
90 5.172 10.530 12.529 112.57 90.11 96.98

Table S3. Values (ax) of the principal axis of thermal expansion (X1, X; and Xs3) and their orientation in
regards of the cell axis, a, b and ¢ of CsF7-NDI Form o.

Principal ;
. ox (MK™) a b C
axis
X4 -11 0.7595 0.6002 0.2508
X5 72 -0.9483 0.3169 -0.0179
Form o
X3 320 -0.5319 0.0234 0.8465
Volume 383

Table S4. Unit-cell parameters used as input for the PASCal calculation, obtained by Pawley refinement at
different temperatures of the reported cell of C4Fs-NDI Form o. Collected at ALBA Synchrotron light
facility (Barcelona).

Tem‘zoecrf wrel L@ b (A) ¢ (A) o () B () e
35.6 5.550 9.932 13.279 84.51 9943 93.42
38.8 5.551 9.933 13.292 84.44 9943 9343
40.3 5.554 9.933 13.312 84.35 99.44 93.47
473 5.556 9.935 13.328 84.24 99.49 93.50
51.2 5.557 9938 13.347 84.14 99.49 93.53
50.5 5.559 9.940 13.359 84.07 99.51 93.55
57.6 5.560 9.943 13.380 83.95 99.52 93.56
594 5.562 9.944 13.391 83.90 99.53 93.57
60.2 5.563 9.944 13.404 83.83 99.54 93.59
66.0 5.566 9.946 13.423 83.73 99.55 93.61
72.4 5.568 9.947 13.440 83.64 99.56 93.64
72.3 5.570 9.948 13.451 83.58 99.56 93.66
73.6 5.571 9.948 13.463 83.52 99.56 93.66
774 5.574 9.949 13.480 83.44 99.57 93.69
83.1 5.577 9.950 13.499 83.35 99.58 93.71
89.2 5.580 9.950 13.514 83.28 99.58 93.73
929 5.583 9.951 13.525 83.23 99.59 93.75
95.8 5.584 9.951 13.535 83.18 99.59 93.77
96.2 5.587 9.951 13.546 83.12 99.59 93.78
97.1 5.589 9.951 13.558 83.07 99.60 93.79
99.7 5.592 9.951 13.571 83.01 99.60 93.81
104.5 5.595 9.952 13.585 82.94 99.60 93.83
109.8 5.599 9.953 13.598 82.88 99.61 93.85
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Table S5. Values (ax) of the principal axis of thermal expansion (X, X> and X3) and their orientation in
regards of the cell axis, a, b and ¢ of C4F9-NDI Form o.

Principal

ANEIPAT 1 e (MK a b c
axis

X1 -79 0.1583 0.9250 -0.3454
Xz 184 0.9955 -0.0135 0.0939

Form o

X3 287 -0.0673 0.5127 0.8559
Volume 398
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Figure S12. DSC of C4F9-NDI Form o which shows the non-reversible transition to C4F9-NDI Form .

Figure S13. a) Desolvation of CsF;-NDI-ACN and b) C4F9-NDI-ACN.
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