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1 Experimental powder patterns for cocrystals grown from
powder and by grinding.

Figure S1: Mechanochemical synthesis of 2: solids shortly mixed without grinding, black; cocrys-
tals from solution, blue.

2 scatterplot: Anticorrelation between I—C distances and I· · ·N

Figure S2: scatterplot: Anticorrelation between I—C distances and I· · ·N
for 29 error-free CSD entries of TFDIB cocrystals with I· · ·N less or equal 2.8 Å(error-free

structures without disorder, powder structures excluded). The correlation coe�cient amounts to
–0.764.
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Table S1: I· · ·N and C—I distances in TFDIB···N donor adducts for which an experimental
electron density is available.

3 Data collection details

Temperature (K) 100
Radiation (Å) MoK↵ 0.71073
✓ Min–Max (�) 3.1–45.50
Dataset -13: 11 ; -21: 19 ; -22: 22
Tot., Uniq. Data, R(int) 143675, 12807, 0.0493

Table S2: Resolution & completeness statistics (cumulative and Friedel pairs averaged)
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4 Structure refinement

Table S3: R-value statistics (IAM) as a function of resolution (in resolution shell)

R� =

X
(�(I))/

X
(I) = 0.0276
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Figure S3: MM refinement results for 2.

Refinement was conducted with all intensity data. The final Multipole refinements on F 2

comprised multipoles up to hexadecapoles for non-H atoms and up to bond–directed dipoles for
the H atoms. In the MM, C–H distances were constrained to 1.09 Å.
Chemical constrains for C1, C4;

C2, C3, C5, C6;
C11,C12,C13,C14,C15,C16;
all H-atome.

Contraction parameters  for non-H atoms were refined freely in a step-wise approach; 0 = 1.0
for non-H atoms, 0 = 1.2 for H atoms.

Contraction parameters and multipole population coe�cients (see Table S4)
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Figure S4: Displacement ellipsoid plot of TFDIB DABCO aggregate in 2 at the 90% probability
level; hydrogen atoms omitted.

Table S5: Bond distances (Å) for 2.

N1· · · I1 2.7374(11) N2i · · · I2 2.7453(11)
I1—C1 2.1134(10) I2—C4 2.1119(10)
F1—C2 1.3428(18) F2—C3 1.3473(19)
F3—C5 1.3390(17) F4—C6 1.3434(19)
C1—C2 1.3892(13) C1—C6 1.3884(13)
C2—C3 1.3864(14) C5—C6 1.3879(13)
C3—C4 1.3905(13) C4—C5 1.3918(13)
N1—C11 1.4707(15) N1—C13 1.4764(15)
N1—C15 1.4746(15) N2—C12 1.4721(15)
N2—C14 1.4734(14) N2—C16 1.4744(14)
C11—C12 1.5513(14) C13—C14 1.5507(14)
C15—C16 1.5494(14)

Table S6: Bond angles (�) for 2.

I1—C1—C2 121.76(7)
I1—C1—C6 121.22(7)
C2—C1—C6 116.84(8)
F1—C2—C1 120.31(10)
F2—C3—C2 118.09(9)
C11—N1—C15 109.08(9)
C13—N1—C15 108.52(9)
C12—N2—C16 108.57(9)
C16—N2—C14 109.18(9)
N1—C11—C12 109.89(9)
N2—C12—C11 110.11(8)
N2—C14—C13 110.01(8)
N1—C13—C14 109.91(8)

Table S7: Angles (�) of intermolecular interactions for 2.

N1· · · I1—C1 173.21(4)
N2i · · · I2—C4 173.98(4)
F1· · ·H15Aii—C15ii 131
F2· · ·H16Aiii—C16iii 172
F4· · ·H12Biv—C12iv 156
C5—F3· · ·F3v 96.77(10)

i = �2+x,�1+y, z; ii = 2�x, 1�y, 2�z; iii = �1+x,�1+y, z; iv = 2�x, 1�y, 1�z; v = �x,�y, 1�z
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Figure S5: DRplot for 2.
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Figure S6: Scatterplot F 2
obs/F

2
calc vs sin✓/� for X-ray refinement result (MM) for 2.
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4.1 Residual electron density distribution

(a) MM

(b) IAM

Figure S9: Fractal dimension plots [1, 2] vs residual electron density.

(a) MM (b) IAM

Figure S10: Probability distribution histogram [1, 2] vs residual electron density.
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(a) MM (b) IAM

Figure S11: Normal probability plots [1, 2].

(a) contour 0.1 e·Å�3 (b) contour 0.15 e·Å�3

Figure S12: Residual electron density after the multipole refinement.
Green: positive
red: negative
blue: zero
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5 Topological analysis (AIM)

5.1 Bond critical points

Figure S13: xdprop bcp part results for 2.

(a) IAM

(b) up to l=1

12



(c) up to l=3

(d) dup to l=4
Surprise: by searching bcp between I2· · ·N2i, no success, because it is not convergent.
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Figure S14: I2· · ·N2i electron density ⇢ (e/Å3) distribution for 2.

found by search on a grid of 0.300 Å
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5.2 Topological properties in the bond critical points of the experimental
electron density

Table S8: Topological properties in the bond critical points of the experimental electron density.

Bond dist.(Å) Rij(Å) d1(Å) ⇢(e·Å�3
) r2⇢(e·Å�5

) G(a.u.) G
⇢ (a.u.) V (a.u.) |V |

G E(a.u.)

I1· · ·N1 2.7374(11) 2.7616 1.4660 0.19(2) 2.071(5) 0.0216 0.78 –0.0217 1.00 –0.0001

calc. 2.7374 1.4144 0.229 1.716 0.0222 0.65 –0.0267 1.20 –0.0045

I2· · ·N2
i

2.7453(11) 2.8461 1.5145 0.16(2) 1.807(5) 0.0181 0.77 –0.0174 0.96 0.0007

calc. 2.7453 1.4158 0.228 1.668 0.0217 0.64 –0.0261 1.20 –0.0044

F1· · ·H15A
ii

2.59 2.6176 1.4785 0.038(2) 0.553(2) 0.0043 0.77 –0.0029 0.67 0.0014

F2· · ·H16A
iii

2.47 2.4722 1.4911 0.038(2) 0.708(2) 0.0054 0.96 –0.0035 0.65 0.0019

F4· · ·H12B
iv

2.41 2.4193 1.4421 0.046(2) 0.836(2) 0.0065 0.95 –0.0043 0.66 0.0022

F3· · ·F3v 2.893(2) 2.8958 1.4658 0.045(2) 0.765(4) 0.0060 0.89 –0.0040 0.67 0.0020

I1—C1 2.1147 1.1300 0.69(3) 4.72(5)

I2—C4 2.1200 1.1391 0.69(3) 4.61(4)

F1—C2 1.3438 0.7860 2.03(5) –18.9(3)

F2—C3 1.3475 0.8059 2.07(4) –22.62(9)

F3—C5 1.3390 0.8045 2.08(4) –22.24(8)

F4—C6 1.3449 0.8185 2.13(4) –26.83(8)

C1—C2 1.3891 0.6690 2.18(4) –21.8(2)

C2—C3 1.3883 0.6943 2.22(2) –21.70(8)

N1—C11 1.4708 0.8217 1.85(4) –14.3(2)

N2—C12 1.4730 0.8185 1.95(4) –18.0(2)

C11—C12 1.5517 0.7863 1.70(3) –15.88(6)

i = �2+x,�1+y, z; ii = 2�x, 1�y, 2� z; iii = �1+x,�1+y, z; iv = 2�x, 1�y, 1� z; v = �x,�y, 1� z

Topological properties of (3, -1) critical points for the most relevant intermolecular interactions; d1 (d2) is
the Bondpath lange from the first (second) atom to the (3, -1) critical point, Rij = d1+d2, ⇢ is the electron

density, r2⇢ is the Laplacian of the electron density. G(a.u.) is the kinetic energy density, G/⇢(a.u.) the

ratio between kinetic energy density and electron density, V (a.u.) the potential energy density and E(a.u.)
the total energy density in the bond critical point [4, 5].
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6 Theoretical calculations

Figure S15: Short N· · · I contact in the aggregate in 2; Hirshfeld surface is shown for the TFDIB
and DABCO moiety. The surface colours code the electrostatic potential (red negative, blue
positive) [6].
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Figure S16: | r⇢ | from calculation; bond paths are shown as black lines, bond critical points as
black solid circles, and ring critical points as green solid circles.[7]
Fig. S16 shows a trajectory plot an isolated four molecular aggregate at the B3LYP level of theory.

Figure S17: Laplacian of the electron density obtained by calculation (r2⇢); contours are at
±2n · 10�3 a.u. Positive values are in blue and negative values in red 2.
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Table S4: Contraction parameters and Population coe�cients

atom Pv  P00 P11 P1�1 P10 Net charge

I(1) 7.12(8) 1.049(4) 0 0.13(3) 0.00(3) –0.07(2) –0.12(8)

I(2) 7.15(8) 1.049(4) 0 0.01(3) –0.01(3) –0.02(3) –0.15(8)

F(1) 7.19(3) 0.984(3) 0 –0.01(4) –0.02(3) –0.04(3) –0.19(3)

F(2) 7.19(3) 0.984(3) 0 0.07(3) 0.02(3) 0.01(3) –0.19(3)

F(3) 7.22(3) 0.984(3) 0 –0.02(3) 0.03(3) –0.03(2) –0.22(3)

F(4) 7.21(3) 0.984(3) 0 –0.10(3) 0.00(3) –0.06(3) –0.21(3)

N(1) 5.07(6) 0.993(5) 0 0.10(2) –0.03(2) –0.04(2) –0.07(6)

N(2) 5.00(6) 0.993(5) 0 0.11(2) –0.04(2) –0.03(2) 0.00(6)

C(1) 4.23(10) 0.993(5) 0 –0.01(2) 0.03(2) 0.03(2) –0.23(10)

C(2) 3.93(6) 1.002(6) 0 –0.03(2) 0.02(2) –0.12(2) +0.07(6)

C(11) 4.18(5) 0.987(5) 0 –0.01(2) 0.06(2) 0.04(2) –0.18(5)

H(11A) 0.80(2) 1.2 0 0 0 0.11(2) +0.20(2)

atom P20 P21 P2�1 P22 P2�2

I(1) –0.45(3) –0.06(3) 0.02(3) –0.15(3) 0.07(3)

I(2) –0.52(3) 0.09(3) 0.04(3) –0.16(3) –0.10(3)

F(1) –0.12(3) –0.05(3) –0.14(3) 0.02(4) 0.05(4)

F(2) –0.13(3) –0.05(3) –0.05(3) 0.01(3) 0.01(3)

F(3) –0.07(3) 0.04(3) –0.02(3) –0.08(3) –0.02(3)

F(4) –0.05(3) 0.00(3) –0.08(3) 0.00(3) –0.06(3)

N(1) 0.00(2) –0.03(2) 0.04(2) 0.00(2) –0.06(2)

N(2) –0.02(2) 0.00(2) –0.01(2) 0.06(2) –0.06(2)

C(1) 0.07(2) 0.05(2) 0.04(2) –0.11(2) –0.04(2)

C(2) 0.03(2) –0.01(2) 0.03(2) –0.17(2) 0.04(2)

C(11) 0.04(2) 0.02(2) 0.00(2) –0.07(2) –0.01(2)

atom P30 P31 P3�1 P32 P3�2 P33 P3�3

I(1) 0.05(3) 0.02(2) 0.02(2) 0.01(3) 0.00(2) 0.03(2) –0.01(2)

I(2) 0.09(3) –0.03(2) 0.05(2) 0.00(3) 0.04(2) –0.04(2) –0.03(2)

F(1) 0.00(2) 0.00(2) –0.01(2) 0.06(2) 0.03(2) –0.01(2) –0.01(2)

F(2) 0.00(2) –0.05(2) 0.02(2) 0.00(2) 0.00(2) –0.02(2) –0.01(2)

F(3) 0.01(2) –0.03(2) –0.02(2) 0.01(2) 0.01(2) –0.02(2) 0.05(2)

F(4) –0.03(2) 0.02(2) –0.05(2) 0.03(2) 0.04(2) –0.04(2) 0.02(2)

N(1) 0.18(2) 0.04(2) 0.00(2) 0.04(2) –0.07(2) 0.04(2) –0.12(2)

N(2) 0.19(2) 0.01(2) 0.01(2) 0.00(2) –0.04(2) –0.02(2) –0.10(2)

C(1) 0.22(3) 0.03(2) –0.01(2) 0.16(2) 0.00(2) 0.03(2) 0.02(2)

C(2) 0.33(2) –0.02(2) 0.01(2) 0.12(2) –0.04(3) 0.00(2) 0.01(2)

C(11) 0.29(2) –0.03(2) 0.04(2) –0.04(2) –0.01(2) 0.01(2) –0.23(2)

atom P40 P41 P4�1 P42 P4�2 P43 P4�3 P44 P4�4

I(1) 0.11(3) –0.10(3) 0.01(3) 0.20(3) 0.19(3) 0.00(3) –0.09(3) 0.11(3) 0.18(3)

I(2) 0.06(3) 0.18(3) 0.04(3) 0.14(3) –0.19(3) 0.02(3) –0.11(3) –0.03(3) –0.18(3)

F(1) –0.03(3) 0.04(3) –0.03(3) 0.10(3) –0.04(3) 0.04(3) 0.02(3) –0.09(3) 0.04(3)

F(2) 0.00(3) –0.06(3) –0.09(3) –0.02(3) 0.05(3) –0.01(3) –0.04(3) 0.01(3) –0.01(3)

F(3) –0.03(3) –0.01(3) –0.10(2) 0.00(3) 0.12(3) 0.06(3) –0.02(3) 0.01(3) –0.07(3)

F(4) 0.06(3) 0.04(3) 0.03(3) 0.01(3) 0.00(3) –0.03(3) 0.03(3) –0.02(3) –0.06(3)

N(1) –0.01(3) –0.04(3) 0.01(3) –0.01(3) –0.05(3) 0.00(3) –0.04(3) –0.03(2) –0.02(3)

N(2) 0.04(3) –0.02(3) 0.01(3) –0.01(3) –0.01(3) 0.01(3) 0.03(3) 0.01(2) 0.11(3)

C(1) 0.08(3) 0.07(2) 0.09(3) 0.00(3) 0.01(4) 0.01(2) 0.09(2) 0.00(2) 0.06(2)

C(2) 0.10(2) 0.00(2) 0.06(2) 0.04(2) 0.06(3) –0.03(2) –0.02(2) 0.03(2) –0.03(2)

C(11) 0.03(2) –0.05(2) –0.04(2) –0.02(2) 0.02(2) –0.04(2) 0.12(2) –0.01(2) 0.00(2)
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