Materials 2020, 13, 1656; d0i:10.3390/ma13071656 S1 of S6

Supplementary Materials

Organic Acid Regulated Self-Assembly and
Photophysical Properties of Perylene Bisimide
Derivatives

J\— 14 J- A‘w — —'IAH-JI%- R s - 7—" —
— [—4
o ~ 0 N © =~ S
R R G N - o
[s2} o [ o o v o
T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

Figure S1. 1H NMR spectrum of PBI-1 in CDCI3.
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Figure S2. 13C NMR spectrum of PBI-1 in CDCI3.
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Figure S3. FT-IR spectrum of PBI-1.
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Figure S4. 1H NMR spectrum of PBI-2 in CDCI3.
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Figure S5. 13C NMR spectrum of PBI-2 in CDCI3.
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Figure S6. FT-IR spectrum of PBI-2.
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Table S1. Organic acid concentrations correspond to different r parameters.

S4 of S6

. c(C7H803 ¢(C2H20 ¢(C3H40 c(C6H8O (CH202 ¢(C5H8O «c(C2H40
S)/mol/L  4)/mol/L  4)/mol/L  7)/mol/L  )/mol/L  4)/mol/L  2)/mol/L
0:1 0 0 0 0 0 0 0
10:1 72x102 3.6x108 36x103% 24x108 72x103% 3.6x108 72x103
30:1 2.16 x 102 1.08 x 1.08 x 7.2x1073 2.16 x 1.08 x 2.16 x
102 102 102 102 102
50:1 36x102 18x102 18x102 12x102 36x102 1.8x102 3.6x102
70:1 5.04 x 10-2 2.52 x 2.52 x 1.68 x 5.04 x 2.52 x 5.04 x
102 102 102 102 102 102
100:1 72x102 36x102 3.6x102 24x102 72x102 3.6x102 7.2x102
200:1 144 x102 72x102 72x102 4.8x102 1.44 x 7.2 x 102 1.44 x
102 102
300:1 0.216 0.108 0.108 0.072 0.216 0.108 0.216
500:1 0.36 0.18 0.18 0.12 0.36 0.18 0.36
1000:1 0.72 0.36 0.36 0.24 0.72 0.36 0.72
3000:1 2.16 1.08 1.08 0.72 2.16 1.08 2.16
5000:1 3.6 1.8 1.8 1.2 3.6 1.8 3.6
10000:1 7.2 3.6 3.6 24 7.2 3.6 7.2
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Figure S7. Optical microscope images of PBI-1 aggregates at different r assembled in various organic
acids.

(a) r = 0:1, p-toluenesulfonic acid: (b) r = 50:1, (c) r = 10000:1,
oxalic acid: (d) r =10:1, (e) r = 70:1, (f) r = 10000:1,

malonic acid: (g) r =50:1, (h) r =100:1, (i) r = 5000:1,

citric acid: (j) r = 50:1, (k) r =500:1, (I) r = 10000:1,

formic acid: (m) r =50:1, (n) r = 300:1, (o) r = 10000:1,
glutaric acid: (p) r =50:1, (q) r = 500:1, (r) r = 10000:1,

acetic acid: (s) r =500:1, (t) r =1000:1, (u) r = 5000:1.
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Table S2. The value of Aoo/Ao1 of PBI-1 aggregates at different r assembled in various organic acids.

Aoo/Avt 301 501 70: 100 200 400:  500:1  1000:1 (-Verase
Value
p-toluenesulf )40 116 118 121 120 120 114 1.19
onic acid
oxalicacid 126 117 119 124 123 119 124 116 121
malonicacid 122 121 130 132 133 120 127 122 1.26
citricacid 133 132 130 124 127 128 128 130 1.29
formicacid 137 133 128 131 125 131 129 135 131
glutaricacid 135 133 128 125 134 138 130 133 1.32
aceticacid 133 135 128 129 132 130 137 134 132
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Figure S8. Normalized UV-vis absorption spectra of PBI-1 aggregates after 2 h heating. (a) r = 50:1
oxalic acid, (b) r =300:1 formic acid, (c) r = 500:1 acetic acid.

Figure S9. Digital image of PBI-1 aggregates assembled in adipic acid, r = 500:1.



