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1. Experimental Procedures

Kinetic M easurements

Analysis of the absorption spectra was performedgudS Excel. For the simple reactions
(from 12c to 13c or 9c to 7¢), the first spectrum (obtained at t=0) was assutodik from the
starting compound (amic acid) and the last specfabtained at t= 24h) was from the product
(imide). Cleanup of the spectrum of the startingppound may be required, because the starting
compound already contains small amounts of thetimagroduct. This cleanup generally
comes down to subtracting a fraction of the prodspetctrum from the starting compound
spectrum. The spectra of the reaction mixtures wenellated by a linear combination of the
spectra from the starting compound and the reagtioduct:

Spectrum reaction mixture= x*Spectrum starting coorml+(1-x)* Spectrum product
O<x<1

The best fit was obtained when the simulated sagctilculated according to the formula
above, were identical to the experimental specitas was visualized by subtracting the
simulated spectrum from that of the reaction mixtuk flat base line should result and if need
be this process is automated by requiring the ehofcx such that the sum of all absorption
data points is minimised.

For the more complex reaction from diamic abwto diimide 7c via the intermediatéc,
finding the composition of the reaction mixture vi@ss accurate. Here we assume that the first
spectrum (obtained at t=0) was from the startinqmpound (diamic acidc) and the last
spectrum (obtained at t= 24h) was from the proddimide 7c). The spectrum from the
reaction intermediat&c was unknown, but is expected to resemble thatoofippund9a.
Cleanup of the spectrum of the starting compoung b required, because the starting
compound already contains a little of the interragglproduc®c. This cleanup generally comes
down to flattening the spectrum of compolnchbove 520 nm.

Simulated reaction mixture= x*Spectrdso+ y*Spectrumoc +(1-(x+y))* 7c
0<(x+y)<1

Since the spectrum 8t is unknown, various values of x and 1-(x+y) ased. By subtracting
x*5¢+ (1-(x+y))*7c from the spectrum of the reaction mixture, thecgpen of y*9c is obtained.
Doing this in such a manner that the spectrur®cag consistent in shape and resembling that
of 9a, resulted in values of x and y for the differesdction times and thereby the molecular
composition. This process is more complex, lessirate (in independently finding x and y)
and cannot be automated easily.



2. Kinetic Modelling

In the first part of the reaction from PDAto the diamic acidb, all steps are second order
reactions, as described by Equations S1-3.

-k =44 k<l st
L =g -k814 eq 52
ds] .. .
— = kI8l e S

Because PDA is insoluble (in DMF or DMSO), the conversion tmngpounds is not a second
order reaction but a heterogeneous reaction. Haistion is best described as a pseudo-first
order reaction, whose rate scales with the conatoir of aminet. The apparent rate constant
for this reaction k is much smaller thaij§. Equations S1 and S3 describe the consumption
of PDA 1 and the formation of diamic ackl For setting up Eqs S4-S8, we have made the
assumption that compour@] to some extent, is soluble in the reaction mextand will be
consumed by a fast second-order reaction. Thigioeaconsumes a second molecule of amine
4 , which results in the relation betwedh &and §] formulated in Equation S4.

[4 =211, +2[T) eqS ¢
% =-k(2[1], +2[1]) eq S5
[ =2[7 exp™ - [1, eqS6
- kg -84 =0 eq S7
(5] =24, -2 oxp ™ eq S8

The rates of consumption of compouhdnd the rate of formation of compouBcccording

to Equations S6 and S8, are depicted in Figure &kperimental data concerning the
formation of5c and5e are obtained from UV experiments are depictedguies S4b and S8b,
respectively. These experimental data, which detmatesthat formation of amic acfl is
completed in 15-20 minutes, are crude due to npretkicible sampling from a heterogeneous
reaction mixture and do not correlate well with gnediction from our model.

The imide forming reactions frofto 7 and12 to 13 are first-order reactions. The reaction rate
constants for these reactions should be very simild equal kand k> from the reactions that
forms PDI7 from amic acidb. The formation of compoundsand13 and the consumption of
compound® and12 are described by simple exponential functionsllastrated for the latter
reaction in Egs. S9-S12.



a9l _

F - —k2[9]
d[7] _
F - kz [7]

[9] =[9 sexp™
[7] =[9 {1 —exp™)

M:_k [12]
dt 2

CILE] k,[13]
dt 2

[12] =[12 exp™
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Figure S21C Spectrum of compourgh.
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Figure S3. Normalized absorption spectra of compo@nt#i3c and7c in Chloroform. All compounds are
molecularly dissolved and these spectra are representatiPTEs PMIDEs (and corresponding amic esters and

amic acids) and PDls.
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Figure S4.a: Absorption spectra taken by addingexdfvolume of the reaction of PDA with amide (Solvent
DMF, base DBU, room temperature) in water at regink@rvals. The compound that is visible is compobad
The baseline is shifted, in particular at short readtiimes, due to the presence of insoluble PDA. b: Adigm
at 464 nm, corrected for the shifted baseline, as citumof time.
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Figure S5. Absorption spectra taken by adding afe@ume of the reaction of PDA with amide (solvent
DMF, base DBU, temperature %) in chloroform at regular intervals. The compounds #re visible are the
DBU salt of5c, (HDBU)25¢ (446 and 475 nmand7c (489 and 526 nm).
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Figure S6. a: Absorption spectra taken by addingedfivolume of the reaction of PDA with amide (Solvent
DMSO, base KCGO;, room temperature) in water at regular intervale Tompound that is visible is compound
5e. The baseline is shifted due to the presence oluibloPDA. b: Absorption at 464 nm, corrected for shifted
baseline, as a function of time.
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Figure S7. Consumption of PDRand formation of diamic acifl according to equations 6 and 9. The time axis
has arbitrary units.
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Figure S8. Spectra taken from the imidization oftBdJ salt of5c in DMF taken 2, 4 and 6 hours, after diluting
the reaction mixture (in green). The spectra otisigucompound, the DBU salt 6t (black) and final producic
(red) are depicted as well. After subtracting thetidontions of starting compound, the DBU salt 6€, and
product7c from that of the reaction mixture, the broad, tbatdbutions of the intermediate, the DBU salof

are revealed (blue). In this manner the composifahe reaction mixture is determined.
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Scheme S1. Imidization of compoub®l using butylaminelc via amic aciddc. The last step of this reaction has
been monitored using absorption spectroscopy.
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Figure S9. Absorption spectra as a function of tifnthe reaction of the DBU salt of amic adidc in DMF at
concentrations around 1*PM. Isosbestic points are observed at 462, 479 ant#B87
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Figure S10. Composition of the reaction mixture ofetd from the data displayed in Figure S9. Soligdin
represent the theoretical fitting curves obtainddgia first-order decay obtained using equations S434.5.
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Figure S11. Spectrum taken from the acid hydrolySisompound5a in DMF after 15, 30 and 60 minutes of
reaction (blue). The spectra of starting composadblack) and final product (red) are depicted as well. are
After subtracting the contributions of starting compd®a and productl from the absorption spectra of the
reaction mixture (green), the contributions of thieimediatea are revealed (blue).
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Figure S12. Absorption spectra of compolt@h (black) in DMF anda (red), formed after acidification with 1
drop 1N HCI. In the time-dependent absorption spdtigareaction fron®a (Ama= 506 nm) to compound5
(Amax= 521 and 486 nm) is visible. Please note that thedjysttrum after acidification already contains @sac
of) compoundlb. Isosbestic points are observed at 479, 493 and 510 nm.
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Figure S13. Absorption spectra of compo#it®a (black) in DMF andl2a (red), formed after acidification with
1 drop 1IN HCI. In the time-dependent absorption speitte reaction froni2a (Ama= 468 and 441 nm) to
compoundll (Ama= 472 and 501 nm) is visible. Please note that tts¢ $spectrum after acidification already
contains (traces of) compoufd. An isosbestic points is observed at 475 nm.
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4. Syntheses
Table S1
Entry Perylene | amine base solvent Reaction Yield, in %
anhydridt condition: | (conversion
S1 PDA @) 4b DBU DMF 168h 7b
0.5 mmo 2 mmo 2 mmo 4 ml RT 87%
S2 PDA @) 4b Zn(Ac), 0.6 | DMF 24h 7b
0.5 mmol 2 mmol mmol 4 ml RT 52%
DBU, 2
mmol
S3 PDA () 4b Zn(Ac)2, 0.6 | DMF 24h 7b
0.5 mmol | 2 mmol mmol 4 ml 60°C 78%
DBU, 2
mmol
S4 PDA @) 4b TEA DMSO | 24h 7b
0.5 mmol | 2 mmol 2 mmol 4 ml 60°C 20%
S5 PDA @) 4b K2COs DMSO | 24h 7b
0.5 mmo 2 mmo 2 mmo 4 ml 60°C 32%
S6 PDA @) 4c DBU DMSO | 24h 7c
0.5 mmo 2 mmo 2 mmo 4 ml RT 52%
S7 PDA @) 4d DBU DMF 24h 7d
0.5 mmol 2 mmol 2 mmol 4 ml RT 89%
S8 PDA () Af DBU DMF 24h 7f
0.5 mmo 2 mmo 2 mmo 4 ml RT 66%
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5. UV-Vis Absorption and Fluorescence Spectra

Table S3. Spectral data of amic acids, amic adtd aad amic esters

Compound Solvent Aabs Aem Pr

3 EtOH 468, 44( 485, 51! 0.8¢
K25a DMF 475, 44. 487 0.1€
K25a EtOH 466, 43! 477.5, 50 0.9
K25a Watep 463, 43! 475, 50! 1.C

6a CHL 466, 438 482,511.5 0.88
6a EtOH 463, 435 479, 507 0.85
K9a DMF 521 581 0.14
K9a EtOH 513 584 0.65
K9a WatePr 505 591 0.1¢
10a CHL 507, 477, 530, 56t 0.7
10a EtOH 501, 47. 542 0.6€
K12a DMF 481 522 0.1¢
K12a EtOH 472, 44 522 0.9¢
K12a WateP 468, 44« 524 ~0.e°
14a CHL 470, 441.5 487, 517 0.92
14a EtOH 466, 438 484, 512 0.87

a: 0.01 M kCQOsb:

inaccurate measurement due to low solubility
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Figure S14. a) Normalized UV-Vis absorption and b) normalizeetfescence emission spectra of the amic acid
saltsK 25a, K9a andK 12a in DMF.
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Figure S15. a) Normalized UV-Vis absorption and b) normalizemflescence emission spectra of amic eseers
10a and14a along with PTE3 in chloroform.
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Figure S16. a) Normalized UV-Vis absorption and b) normalizkmbfescence emission spectra of the amic acid
saltsK 25a, K9a andK 12a in water.
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6 NMR and Mass Spectra
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Figure S21. Mass spectrum dfa. Calculatedba; 594.27306a.=1188.54606as= 1783.8222.
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Figure S30. Mass spectrum fa determined by direct injection. Calculated massesSa; 491.16,9a:H; 983.33. Compountl5 formed after amic acid hydrolysis has a
mass of 447.11.
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Figure S33. Mass spectrum df0a. Calculated masses afi®a; 548.231110az; 1096.4622.
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Figure S35. Mass spectrum df2a. Calculated masses afiRa; 566.2173 and .
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Figure S36. *H NMR spectrum ofi3b in CDCk.

62



35

30

25

20

-15

10

0

-10

=15

20

.25

b0T~
BLET_
60bT—"

STEI—

BO'EZ~,
60+ —

TE8T~_
2908

wndmv
6eE—

8Tt —

$9°59—

EIPP3 £9'94
E|IP2 66

EPPI TELL

09'7T2t
56/T2T
R,NQW
952
88T
mmmNHW.
$0'62T
ST0ET/F
8T TET
Eaﬂ%
95 TET

90'SET

84 E9T—

0T'89T—

T

90

160 150 140 130 120 110 100 iy — 80 70 60 50 40 30 20 10
ppm
Figure S37. °C- NMR spectrum oi3b in CDCk.

170

63
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Acq. Data Name: WFJ-Cmp13c_21 Experiment Date/Time: 11/1/2021 2:47:05 PM

Creation Parameters: Average(MS Time:0.46.0.54) lonization Mode: FD+(eiFi)
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Acq. Data Name: WFJ-Cmp13¢_21
Creation Parameters: Average(MS Time:0.46..0.54)

Experiment Date/Time: 11/1/2021 2:47:05 PM
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Figure S41. Mass spectrum of compoudéc.
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Figure $42. *H NMR spectrum ofi3d in CDCk.
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Acq. Data Name: WFJ-Cmp13d_21
Creation Parameters: Average(MS Time:0.55..0.63)
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Acq. Data Name: WFJ-Cmp13d_21
Creation Parameters: Average(MS Time:0.55..0.63)
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Figure $44. Mass spectrum of compouddd.
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Figure $45. 'H NMR spectrum ofi3e in CDCk.
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Acq. Data Name: WFJ-Cmp13e_21
Creation Parameters: Average(MS Time:0.43..0 62)
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Figure $47. Mass spectrum of compouife.
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Figure $48. 'H NMR spectrum of.3f in CDCh.
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Acq. Data Name: WFJ-Cmp13f_21 Experiment Date/Time: 11/1/2021 2:59:08 PM
Creation Parameters: Average(MS Time:0.80..0.85) lonization Mode: FD+(eiFi)
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Figure S50. Mass spectrum of compouasf.
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Figure S51. *H NMR spectrum ofi4a in CDCk.
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Figure S52. *C- NMR spectrum of4a in CDCh.
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Figure S53. Mass spectrum df4a. Calculated masses afa; 623.2833.
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Figure S54. 'H NMR spectrum ofl5 in CDCk (with 1 drop of TFA)
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