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1 General Information

1.1 Reactions

Unless otherwise mentioned, all reactions were carried out under an argon atmosphere in flame dried
glassware applying standard Schlenk techniques. All yields refer to isolated yields of compounds
estimated to be > 95% pure as determinettHbNMR.

1.2 Chromatography

Column chromatography was performed with Silica 60 (@063 mm, 23200 mesh) and the
specified solvent mixture. Thin layer chromatography was performed on aluminum sheets coated with
SiO; (TLC silica gel 60 F254). The spots were visualibgdiltraviolet light.

1.3 Solvents

Solvents for reactions and column chromatography were obtained from different commercial suppliers
in >97% purity and used as received. All anhydrous solvents were purchased from commercial suppliers
and stored over M@ A under an atmosphere of argon. Solvents for column chromatography were
technical standard.

1.4 Materials
All starting materials, which were obtained from commercial sources and used without further
purification.

1.5 NMR spectroscopy

Proton nuclear ngnetic resonance specttél(NMR), carbon spectra®C NMR) were recorded at 300

MHz (*H) 75MHz (*3C), respectively. Chemical shifts are reported agalues relative to the residual
CDCl; (i = 7.26 ppm fortH andii = 77.16 ppm fof*C). Couplingconstants J) are given in Hz and
multiplicities of the signals are abbreviated as follows: d = doublet; dd = doublet of doublets and hept =
heptet.

1.7 Mass spectrometry
Mass spectra (MS) were measured using electrospray ionization (ESI) techniques.

2 Synthesis and NMR spectra

NH,

SO *©* SO
S - O
O O imidazole, Ar, 190 °C, 24 h O O
(@) 0] (0] (0]

PDI-iPr, 22%

Synthesis: PDI-iPr was synthesized based on a modified procedure by Glashal®
Perylenetetracarboxylic dianhydride (PTCDA,08 g, 10.2 mmol, 1 Eq), 2disopropylaniline
(8.0mL, 7.5 g, 42 mmol, 4.2 Eq) arndchidazole (30.1 g) were heated to 190°C for 24 h under Ar
atmosphere. After cooling to ambidaeimperaturésO mL HCI (6 M) and 100 mL EtOH were added,
suspended in an ultrasonic bath and filtrated. The crude product was dissolved and purified by column
chromatography withn-hexane/CHCl> (1:1 to CHCI» only). All orange and green fractions were
collected and the solvent was removed under reduced pressure anth drgedioto yield the red
powdery product (1.6 g, 22%).

Analytical data are consistent wittetliteraturet
Rr= 0.5 (CHCl)
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'H NMR (300 MHz, CDC}) 1i8.80 (d,J = 8.0 Hz, 4H), 8.75 (d] = 8.1 Hz, 4H), 7.51 (ddl= 8.2, 7.3
Hz, 2H), 7.36 (dJ = 7.6 Hz, 4H), 2.76 (hepd,= 6.8 Hz, 4H), 1.19 (d] = 6.8 Hz, 24H).

13C NMR (75 MHz, CDC}) 11163.6, 145.8, 135.2, 132.3, 130.7, 130.3, 129.9, 127.0, 124.3, 123.6,
123.5, 29.4, 24.2.

MS (ESI) m/z calcd. for GgH43N204 [M+H™] = 711.3; found : 711.3.

Decompositiontemperature 475 °C, Fig. S8.
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Fig. S1.*H-NMR spectrum oPDI-iPr in CDCl,
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Fig. S2 *C-NMR spectrum ofPDI-iPr in CDCL.

3 Electron diffraction experiments

MeasurementAs PDI-iPr can be dissolved in the common solvents, it is difficult to achieve a
suitable dispersion. Therefore 300 mesh Cu TEM grids and sample powder were shook together
in a glass. After checking in TEM some crystal particles were adsorbed on the grids used for
TEM measurements.

Phase contrast TEM, scanning TEM (STEM), and automated diffraction tomography (ADT)
measurements were carried out using a TECNAI R33N transmission electron microscope
equipped with a field emission gun and operating at 300 kV. Sirkddes were collected using

a Fischione higtangle annular dark field (HAADF) detect@an example image @ryl can be

found in Fig S3TEM images and nano electron diffraction (NED) patterns were acquired with
a4k x 4k Gatan US4000 CCD camera (Gatasagdnton, USA). In order to increase the stability

of sample under the electron beam, the sample was cooled down to about 97 K using a cyro
transfer tomography holder fillegith liquid N, after insertion into TEM. Electron diffraction

data were collected with an automated acquisition module developed for FEI micréséopes
Gatan cryotransfer tomography holder (model 9%4th a tilt range of + 70° was used for
electron diffraction data acquisition. A small condenser aperture efri,Gveak gun lens and

large condenselpst size were used in order to reduce the electron dose rate on the sample. The
crystal position was tracked in microprobe STEM mode, and electron diffraction patterns were
collected using the above settings. The beam size was set tonl@® diameter. Irorder to
reduce dynamic effects, ADT was coupled with precession electron diffraction YPED)
“NanoMEGAS DigStar unit. The precession angle of the beam was kept at 1°. ADT tilt series
were collected sequentially in a fixed sltep of 1°. The exposure time for each frame was set

to 3s. Two datasets of different crystals were collected and merged (Tab. S1)

Structure Solution The ADT3D softwaré ® was used for processing the thidienensional
electron diffraction data yieldingnit-cell parameters, space group and reflection intensities. The
unit-cell parameters were refined with a PaWliyagainst XRPD data. The ab initio structure
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solution using direct methods approach implemented in SIR2044 based on the reflection
intensities derived from ADT data.

Fig S3.STEM image of Crystdlfor ADT measurementilt axis horizontal.
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Fig. S4 Potential map of PDBiPrin Sir2014 derived from ADT data overlaid with the atomic model, viewed in
[100] zone for (a) and [001] zone for (b), respectively. The poterfiralgreen)are sewith sigma of 2.8 A3 -.
C in black, N in blue and O in red.

Table S1Experimental parameters of electron diffraction datasets used for structure solution in spaB@@gnoup

Merged data Unmerged data
Dataset Cryl + Cryll Cryl Cryll
Tilt range (°) -62/+18 -60/+28

No. of total reflections 7913 4325 4549

No. ofindependent reflections 2650 1843 1684
Resolution (A) 0.9 0.9 0.9
Independent reflection coverage (%) 89 62 57

Rint 0.266 0.231 0.236

ResiduaR (SIR2014 0.295 0.313 0.309
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4 X-ray Powder Diffraction

MeasurementThe sample consisting afiicrocrystalline powder was sealed in a borosilicate
glass capillary with 0.7 mm diameter. The measurements were carried out in-Sdigmreer
geometry on a STOE STADI P diffractometer equipped with a curved Ge(111) monochromator
to produce pure G (= 1.5406 A) radiation. The spun sample was measured ah@es

from 2°to 110° in 0.01° steps. With a measurement time of about one week the data was recorded
by a linear position sensitive detector (lin. PSD, STOE, KgCa&hd evaluated with the
WINXPow?® software package.

Indexing and Rietveld Refinementindexing of the XRPD data with DICVOLand Pawley
refinement revealed a monoclinic unit cell with the parameters given inrSPah= 2,andZ6 =

I were estimated with Hofmannés volume increrm
Rietveld! 2 refinement of the crystal structure was carried out with the program TGPAS.
perylene pseudatoms were used. The isotropic atomic displacement paramiiPs)(were

refined separately for the alkyl, phenyl and peryleystesn, while theADP for hydrogen was
constrained to be 1.2 times the all®dDP. Within the XRPD data thed2range of 10.25° to

10.55° was excluded, due to an artificial sigffay. S9.

For validation purposes an additional kb@mperature measuremenas carried out within a
shorter time period by applying an Oxford Cryostream 700Plus (Oxford Cryosystems). The
Rietveld refinement converged with sufficient quality criteria and a smooth difference curve
without conspicuity with respect to thetdaqualiy (Table S2 and Fig. $6

5500

5400

5300

(o)

N

o

o
]

/ / counts

5100

5000

4900 —

4800 T I T I 1 I 1 l
8 9 10 11 12

20/°

Fig. 5. XRPD measurement of an empty capillary shawmall artificial signal.
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Fig. S RietveldPlot of the refinement of the crystal structurd®@fl-iPr (low-temperature datasxp
(black circles))cac (red line),lexglcaic (blue line), positions of Bragg reflections (tick marks).

5 DFT-D calculations

Based on our previous described procedfifésve usedan adjusted standard procediareplanewave
DFT-D calculations with program CASTEP. PerdewBurke-Ernzerhof (PBE)*® basis setand

i ul ttrpseudofpotentialsere usedGrimme D2° as well as TkatchenkBchefflef® dispersion
correctiors were appliedvith a cutoff energy of 520 eVExamples are supplied belowccording to
van de Streek and Neumamnoot-meansquarecartesiandisplacemen{RMSCD) parameters were
calculatedt* 22 The overlays of the experimental and calculated crystal structure are ghign®7 and
S8 respectively

Fig. S7. Overlay of the®DI-iPr molecules, experimental from XRPD data (black), calculated with fixed
unit cell (TS dispersion correction, red), calculated with optimized unit cell (TS dispersion correction,
green)


















