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Syntheses 

 

3-Chloro-4-hydroxybenzylamine 

4-Hydroxybenzylamine (300 mg, 2.44 mmol) was dissolved in a mixture of 1M hydrochloric 

acid in acetic acid (5 mL) and N,N-dimethylformamide (0.5 mL). Sulfuryl chloride (414 µL, 

5.12 mmol) was added and the precipitate formed upon stirring (RT, 2 h) was separated by 

centrifugation, washed with acetic acid (3 x 5 mL) and methylene chloride and left to dry. The 

product (containing ≈ 6 % impurity) was used without further purification, yield 264 mg (69 

%). 
1
H NMR (300 MHz, CD3OD, TMS): δ = 7.44 (d, 1H, J = 1.9 Hz, H(1)); 7.22 (dd, 1H, J1 = 

8.3 Hz, J2 = 1.8 Hz, H(2); 6.97 (d, 1H, J = 8.4 Hz, H(1); 4.00 (s, 2H, H(4)).  

 

5(6)-Carboxy-2',7'-dichlorofluorescein  

Trimellitic anhydride (1g, 5.21 mmol) and 4-chlororesorcinol (1.51g, 10.4 mmol) were stirred 

in methanesulfonic acid (25 mL) at 145°C for 1 h. The mixture was allowed to cool to RT and 

water (400 ml) was added. The crude product was washed thoroughly with water (1.5 L), 

dried and used without further purification, yield 2.36 g (98 %). 

 

5(6)-(3-Chloro-4-hydroxy-benzylaminocarboxy)-2',7'-dichlorofluorescein (1B) 

(5,6)-Carboxy-2',7'-dichlorofluorescein (350 mg, 0.62 mmol), 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (166 mg, 0.87 mmol) and N-

hydroxysuccinimide (100 mg, 0.87 mmol) were stirred in dry N,N-dimethylformamide (5 ml) 

for 1.5 h at RT. To the solution of NHS ester obtained were added 3-chloro-4-

hydroxybenzylamine (205 mg, 1.30 mmol) and ethyldiisoproylamine (301 µL, 1.73 mmol)). 

After 4 h, the crude product was precipitated and washed with water, dried and purified by 

column chromatography (silica gel, 40 – 63 µm), eluent methylene chloride / methanol / 

acetic acid 98 / 2 / 0.25. Eluate containing product was concentrated to 5 ml, precipitated and 
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washed with water (4 x 100 mL), drying yielded 211 mg (46 %). 
1
H NMR (300 MHz, CD3OD 

containing 0.02 M NH3, TMS): δ = 8.49 (d, 0.5H, J = 1.3 Hz, H(5a)); 8.01 – 8.15 (m, 1.5H, 

H(4a,4b,5b)); 7.69 (d, 0.5H, J = 1.0 Hz, H(3b)); 7.33 – 7.39 (m, 1H, H(3a,7)); 7.30 (d, 0.5H, J 

= 1.8 Hz, H(7)); 7.16 – 7.22 (dd, 0.5H, J1 = 8.2 Hz, J2 = 2.0 Hz, H(9)); 7.11 (d, 2.5H, J = 1.6 

Hz, H(2,9)); 6.82 – 6.93 (dd, 1H, J1 = 8.3 Hz, J2 = 14.2 Hz, H(8)); 6.60 (s, 2H, H(1)); 4.43 – 

4.56 (d, 2H, H(6)). MALDI-TOF: m/z [MH
+
] 584.0069 found, 584.0071 calcd. 

 

5(6)-(4-Methyl-1-piperazinylcarboxy)-2',7'-dichlorofluorescein (1C) 

After preparing the NHS ester as described for 1B, N-methylpiperazine (175 µL, 1.58 mmol) 

and ethyldiisoproylamine (301 µL, 1.73 mmol)) were added and the mixture was stirred for 4 

h. Repeated precipitation with n-hexane (6 x 5 mL) afforded an oily residue which was 

purified by column chromatography, eluent methylene chloride / methanol / concentrated 

aqueous HCl 85 / 15 / 0.375, yield 163 mg (39 %). 
1
H NMR (300 MHz, CD3OD containing 

0.02 M NH3, TMS): δ = 8.09 – 8.17 (s + d, 1H, H(5a,5b); 7.65 (dd, 1H, J1 = 7.8 Hz, J2 = 1.1 

Hz, H(4a,4b)); 7.27 – 7.39 (2d, 1H, J1 = 7.7 Hz, J2 = 1.2 Hz, H(3a,3b)); 7.10 – 7.19 (2s, 2H, 

H(2)); 6.59 (s, 2H, H(1)); 7.10 – 7.19 (2s, 2H, H(2)); 3.5 – 3.9 (m, 4H, H(6)); 2.44 – 3.64 (m, 

4H, H(7)); 2.28 – 2.39 (2s, 3H, H(8)). MALDI-TOF: m/z [MH
+
] 527.0756 found, 527.0776 

calcd. 

 

Sulforhodamine B-4’-(N-(3,5-dichloro-4-hydroxyphenyl))sulfonamide (2A) 

4-Amino-2,6-dichlorophenol (17 mg, 0.096 mmol) and triethylamine (13.8 µL, 0.010 mmol) 

were dissolved in anhydrous N,N-dimethylformamide (0.3 mL), the mixture was cooled to 

0°C and lissamine rhodamine B (50 mg, 0.087 mmol) was added. After stirring for 4h at 0°C 

and 12h at RT, the crude product was precipitated with n-hexane (6 x 5 mL) and purified by 

column chromatography, eluent methylene chloride / methanol 96 / 4 1, yield 28 mg (45 %). 

1
H NMR (300 MHz, (CD3)2SO, TMS): δ = 10.43 (1H, s, H(9)); 10.20 (1H, s, H(8)); 8.43 (1H, 
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d, J = 1.7 Hz, H(4)); 7.72 (1H, dd, J1 = 8.0 Hz, J2 = 1.8 Hz, H(5)); 7.43 (2H, d, J = 7.9 Hz, 

H(6)); 7.06 (2H, s, H(7)); 6.98 (2H, dd, J1 = 9.5 Hz, J2 = 1.8 Hz , H(2)); 6.93 (2H, d, J = 1.9 

Hz, H(3)); 6.84 (2H, d, J = 9.3 Hz , H(1)); 3.63 (8H, q, J = 7.1 Hz , H(10)); 1.20 (12H, t, J = 

6.9 Hz , H(11)). MALDI-TOF: m/z [MNa
+
] 740.1034 found, 740.1035 calcd. 

 

Sulforhodamine B-4’-(N-(3-azapentane-1,5-diyl))sulfonamide (2C) 

N-Methylpiperazine (21.2 µL, 0.19 mmol) was dissolved in anhydrous N,N-

dimethylformamide (0.3 ml), lissamine rhodamine B (50 mg, 0.087 mmol) was added. 

Reaction and work-up were carried out as described for 2a. Column chromatography was 

performed, eluent methylene chloride / methanol / 25% aqueous ammonia 94.5 / 5 / 0.5, yield 

23 mg (41 %). 
1
H NMR (300 MHz, D2O, 0.1% HCl conc., TMS): δ = 8.49 (1H, d, J = 1.5 Hz, 

H(4)); 8.14 (1H, broad d, J = 7.8 Hz, H(5)); 7.57 (1H, d, J = 7.6 Hz,  H(6)); 6.95 (2H, d, J = 

9.7 Hz,  H(1)); 6.92 (2H, dd, J1 = 10.0 Hz, J2 = 1.2 Hz , H(2)); 6.84 (2H, d, J = 1.1 Hz, H(3)); 

4.03 (2H, d, J = 12.6 Hz, H(7)); 3.64 – 3.73 (2H, d, J = 12.3 Hz, H(7)); 3.53 – 3.64 (8H, q, J = 

7.1 Hz, H(10)); 3.33 (3H, d, J = 12.6 Hz, H(8)); 2.92 – 3.06 (5H, m, H(8,9)); 1.24 (12H, 7, J = 

6.9 Hz, H(11)). MALDI-TOF: m/z [MH
+
] 641.2493 found, 641.2468 calcd. 

 

1,4-Diketo-3-((4-[N-(3,5-dichloro-4-hydroxyphenyl)amino]sulfonyl)phenyl)-6-

phenylpyrrolo[3,4-c]pyrrole (3A) 

The preparation of 3A is described elsewhere
1
. 

 

1,4-Diketo-3-((4-[N-(3-chloro-4-hydroxyphenyl)amino]sulfonyl)phenyl)-6-phenylpyrrolo[3,4-

c]pyrrole (3B) 

The preparation of 3B is described elsewhere
1
. 
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1,4-Diketo-3-((4-(4-methyl-1-piperazinyl)sulfonyl)phenyl)-6-phenylpyrrolo[3,4-c]pyrrole 

(3C) 

1,4-Diketo-3,6-diphenylpyrrolo[3,4-c]pyrrole (500 mg, 1.73 mmol) was heated in 

chlorosulfuric acid (5 mL) to 60 °C. After 3 h, the mixture was allowed to cool to RT and 

added dropwise onto N-methylpiperazine (10 ml, 90.1 mmol, pre-cooled to 0°C). The product 

was precipitated with H2O (100 ml), washed thoroughly with water (1.5 L), dried and purified 

by column chromatography, eluent ethyl acetate / ethanol / 25% aqueous ammonia 89 / 10 / 1, 

yield 51 mg (7 %). 
1
H NMR (300 MHz, (CD3)2SO, TMS): δ = 11.50 (1H, broad s, H(9)); 8.45 

– 8.7 (2H, broad, H(13)); 8.41 (2H, d, J = 8.4 Hz, H(2,3)); 8.25 – 8.35 (2H, 2d, J = 7.7 Hz, 

H(5,8)); 7.68 – 7.83 (4H, m, H(1,4,6,7)); 2.93 (4H, broad t, H(10)); 2.35 (4H, broad t, H(11)); 

2.12 (3H, s, H(12)). MALDI-TOF: m/z [MH
+
] 451.1405 found, 451.1440 calcd. 

 

N-(3,5-Dichloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-tetrachloroperylene-

3,4:9,10-tertracarboxylic bisimide (4A) 

1,6,7,12-Tetrachloroperylene-3,4:9,10-tetracarboxylic bisanhydride (3 g, 5.66 mmol) was 

dissolved in 1-methyl-2-pyrrolidone (200 mL) at 110 °C. 4-Amino-2,6-dichlorophenol (1.04 

g, 5.84 mmol), 2,6-diisopropylaniline (1.2 mL, 6.37 mmol) and propionic acid (100 mL) were 

added, the mixture was flushed with nitrogen and stirred at 110 °C for 22 h. 5 % aqueous 

NaCl (800 mL) was added, the orange precipitate was filtered, washed with water, dried and 

purified by column chromatography, eluent methylene chloride / toluene 70 / 30, yield 1.18 g 

(25 %).
1
H NMR (300 MHz, CDCl3, TMS): δ = 8.75 (4H, 2s, H(1)); 7.53 (1H, t, J = 7.7 Hz, 

H(3)); 7.39 (2H, d, J = 7.9 Hz, H(2)); 7.29 (2H, s, H(6)); 6.08 (1H, s, H(7)); 2.74 (2H, quint, J 

= 6.7 Hz, H(4)); 1.19 (12H, dd, J1 = 6.9 Hz, J2 = 3.6 Hz, H(5)). MALDI-TOF: m/z [M
+
] 

849.9963 found, 849.9949 calcd. 

 



6 

 

N-(3-Chloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-tetrachloroperylene-

3,4:9,10-tertracarboxylic bisimide (4B) 

4B was prepared in the same way as 4A, 4-Amino-2-chlorophenol (813 mg, 5.66 mmol) was 

used instead of the dichloro compound, yield 1.41 g (31 %). 
1
H NMR (300 MHz, CDCl3, 

TMS): δ = 8.75 (4H, 2s, H(1)); 7.53 (1H, t, J = 7.8 Hz, H(3)); 7.39 (2H, d, J = 7.8 Hz, H(2)); 

7.33 (1H, d, J = 2.3 Hz, H(6)); 7.22 (1H, d, J = n.m. due to CHCl3, H(8)); 7.17 (1H, dd, J1 = 

8.7 Hz, J2 = 2.3 Hz, H(7)); 5.77 (1H, s, H(9)); 2.74 (2H, quint, J = 6.8 Hz, H(4)); 1.19 (12H, 

dd, J1 = 6.6 Hz, J2 = 3.6 Hz, H(5)). MALDI-TOF: m/z [M
+
] 816.0355 found, 816.0340 calcd. 

 

N-(2,6-Diisopropylphenyl)-N’-(2-(dimethylamino)ethyl)-1,6,7,12-tetrachloroperylene-

3,4:9,10-tertracarboxylic bisimide (4D) 

1,6,7,12-Tetrachloroperyl-2-pyrrolidone (200 ml) at 80 °C. The mixture was flushed with 

nitrogen and N,N-dimethylethylene diamine (0.65 ml, 5.89 mmol) was added. After 1 h, 

temperature was raised to 120°C, 2,6-diisopropylaniline (4.61 ml, 24.4 mmol) and propionic 

acid (70 mL) and the mixture was stirred for 20 h. 20 % aqueous NaCl (1 l) was added, the 

orange precipitate was filtered, washed with dilute aqueous NaHCO3, dried and purified by 

column chromatography, eluent methylene chloride / methanol 50 / 1, yield 1.36 g (33 %).
1
H 

NMR (300 MHz, CDCl3, TMS): δ = 8.71 (4H, 2s, H(1)); 7.52 (1H, t, J = 7.6 Hz, H(3)); 7.38 

(2H, d, J = 7.7 Hz, H(2)); 4.41 (2H, t, J = 5.7 Hz, H(6)); 2.76 (4H, m, H(4,7)); 2.42 (6H, s, 

H(8)); 1.18 (12H, dd, J1 = 3.7 Hz, J2 = 3.2 Hz, H(5)). MALDI-TOF: m/z [M-H
+
] 760.1169 

found, 760.1125 calcd. 

 

N-(3,5-Dichloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-tetraphenoxy-

perylene-3,4:9,10-tertracarboxylic bisimide (5A) 

A mixture of 4A (70 mg, 0.082 mmol), 1-methyl-2-pyrrolidone (7 mL), phenol (77mg, 0.82 

mmol) and potassium carbonate (91 mg, 0.66 mmol) was stirred at 110°C for 15 h. 50 mL of 
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20 % aqueous NaCl containing 0.7 M HCl were added, the purple precipitate was filtered, 

washed with water, dried and purified by column chromatography, eluent toluene / ethanol 99 

/ 1, yield 54 mg (61 %). 
1
H NMR (300 MHz, CDCl3, TMS): δ = 8.24 (4H, 2s, H(1)); 7.44 

(1H, t, J = 8.4 Hz, H(3)); 7.23 – 7.34 (10H, m, H(2,8)); 7.21 (2H, s, H(6)); 7.12 (4H, m, 

H(9)); 6.98 (8H, t, J = 6.5 Hz, H(7)); 6.11 (1H, s, H(10)); 2.71 (2H, quint, J = 6.4 Hz , H(4)); 

1.14 (12H, d, J = 6.6 Hz, H(5)). MALDI-TOF: m/z [M
+
] 1080.248 found, 1080.258 calcd. 

 

N-(3-Chloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-tetraphenoxy-perylene-

3,4:9,10-tertracarboxylic bisimide (5B) 

5B was prepared in the same way as 5A, 4B (70 mg, 0.086 mmol) was used as starting 

material, yield 40 mg (45 %). 
1
H NMR (300 MHz, CDCl3, TMS): δ = 8.24 (4H, 2s, H(1)); 

7.44 (1H, t, J = 8.2 Hz, H(3)); 7.23 – 7.33 (11H, m, H(2,6,10)); 7.06 – 7.16 (6H, m, 

H(7,8,11)); 6.98 (4H, dd, J1 = 5.1 Hz, J2 = 7.5 Hz, H(9)); 5.73 (1H, s, H(12)); 2.71 (2H, quint, 

J = 6.3 Hz , H(4)); 1.12 (12H, d, J = 6.8 Hz, H(5)). MALDI-TOF: m/z [M-H
+
] 1045.2913 

found, 1045.2892 calcd. 

 

N-(2,6-Diisopropylphenyl)-N’-(2-(dimethylamino)ethyl)-1,6,7,12-tetraphenoxyperylene-

3,4:9,10-tertracarboxylic bisimide (5D) 

A mixture of 4D (800 mg, 1.05 mmol), 1-methyl-2-pyrrolidone (50 mL), phenol (950 mg, 

10.1 mmol) and potassium carbonate (1.1 g, 7.96 mmol) was stirred at 110°C for 3.5 h. 50 mL 

of 15 % aqueous NaCl containing 0.3 M HCl were added, the purple precipitate was filtered, 

washed with dilute aqueous NaHCO3, dried and purified by column chromatography, eluent 

methylene chloride / methanol 98 / 2, yield 681mg (65 %). 
1
H NMR (300 MHz, CDCl3, 

TMS): δ = 8.21 (4H, 2s, H(1)); 7.42 (1H, t, J = 7.8 Hz, H(3)); 7.20 – 7.33 (10H, m, H(2,10)); 

7.12 (4H, q, J = 7.8 Hz, H(11)); 6.96 (8H, q, J = 3.9 Hz, H(9)); 4.28 (2H, t, J = 6.8 Hz, H(6)); 
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2.58 – 2.75 (4H, m, (4,7)); 2.34 (6H, s, H(8)); 1.12 (12H, d, J = 6.8 Hz, H(5)). MALDI-TOF: 

m/z [M-H
+
] 990.3752 found, 990.3754 calcd. 

 

N-(3,5-Dichloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1-(1-morpholinyl)-6,7,12-

trichloroperylene-3,4:9,10-tertracarboxylic bisimide (6A) 

4A (175 mg, 0.24 mmol) was stirred in a mixture of morpholine (3 mL, 35 mmol) and 1-

methyl-2-pyrrolidone (3 mL) at 40°C for 2 h. 50 ml 15 % aqueous NaCl containing 0.4 M 

HCl were added, the green precipitate was filtered, washed with water, dried and purified by 

column chromatography, eluent methylene chloride / methanol 50 / 1, yield 144 mg (75 %). 

1
H NMR (300 MHz, CDCl3, TMS): δ = 8.73 (2H, s, H(1)); 8.59 (1H, s, H(1)); 8.54 (1H, s, 

H(1)); 7.53 (1H, t, J = 7.8 Hz, H(3)); 7.38 (2H, d, J = 7.7 Hz, H(2)); 7.30 (2H, s, H(6)); 6.08 

(1H, s, H(11)); 4.07 – 4.32 (3H, m, H(7,10)); 3.95 (1H, t, J = 8.9 Hz, H(10)); 3.58 (1H, d, J = 

11.4 Hz, H(9)); 3.37 (1H, t, J = 8.8 Hz, H(9)); 2.65 – 2.90 (3H, m, H(4,8)); 2.17 (1H, d, J = 

13.7 Hz, H(8)); 1.19 (12H, dd, J1 = 6.5 Hz, J2 = 11.8 Hz, H(5)). MALDI-TOF: m/z [M-H
+
] 

900.0797 found, 900.0790 calcd. 

 

N-(2,6-Diisopropylphenyl)-N’-(2-(dimethylamino)ethyl)-1-(1-morpholinyl)-6,7,12-

trichloroperylene-3,4:9,10-tertracarboxylic bisimide (6D) 

6D was prepared in the same way as 6A, 4D (180 mg, 0.21 mmol) was used as starting 

material, eluent for column chromatography was methylene chloride / methanol 30 / 1, yield 

132 mg (69 %). 
1
H NMR (300 MHz, CDCl3, TMS): δ = 8.61 (2H, m, H(1)); 8.45 (2H, m, 

H(1)); 7.44 (1H, t, J = 7.8 Hz, H(3)); 7.30 (2H, d, J = 7.6 Hz, H(2)); 7.30 (2H, d, J = 7.6 Hz, 

H(2)); 4.32 (2H, m, H(6)); 3.95 – 4.25 (3H, m, H(9,12)); 3.84 (1H, m, H(12)); 3.53 (1H, t, J = 

12.3 Hz, H(11)); 3.28 (1H, t, J = 8.4 Hz,  H(11)); 2.55 – 2.95 (5H, m, H(4,7,10)); 2.31 (6H, 

2d, H(8)); 2.06 (1H, t, J = 13.5 Hz, H(10)); 1.10 (12H, m, H(5)). MALDI-TOF: m/z [M-H
+
] 

809.0286 found, 809.0264 calcd.
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Electrochemical measurements 

 

 
 

Cyclic voltammograms of model compounds for fluorophores, denominated as stated in table 3 (main text). 

LumRed stands for LumogenRed (1,6,7,12-Tetraphenoxy-N,N’-di(2,6-diisopropylphenyl)perylene-3,4:9,10-

tertracarboxylic bisimide), a model compound for 5A,B,D for which a very similar first reduction potential (-

0.55 V) was found. 5A,B,D are shown in the following figure. 
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Cyclic voltammograms of model compounds for PET groups; in the curves for the amines, the dashed lines 

account for blank measurement (same solution without amine added). 
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NMR Spectroscopy and MALDI-TOF mass spectroscopy 
 
In MALDI-TOF, for the products 4-6 A-D, in addition to [MH]+ and [MNa]+, M+ [M - H]+ 

and [M - 2H]+ (products of photoionization) were detected.  
 

3-Chloro-4-hydroxybenzylamine 

 

 
1
H NMR of 3-Chloro-4-hydroxybenzylamine (300 MHz, CD3OD, TMS): δ = 7.44 (d, 1H, J = 1.9 Hz, H(1)); 7.22 

(dd, 1H, J1 = 8.3 Hz, J2 = 1.8 Hz, H(2); 6.97 (d, 1H, J = 8.4 Hz, H(1); 4.00 (s, 2H, H(4)). 

CH2Cl2 

H2O 

Impurity 

NH2

H

Cl OH

H

H

HH

(1)

(2)

(3)

(4)
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577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599

Aigner_1A_DithranolNa b  (0.016) Is (0.10,0.01) C28H16Cl3NO7H
586.0047

584.0071

585.0104

588.0027

587.0077

589.0052

Aigner_1A_DithranolNa b  44 (0.733) Sb (99,30.00 ); Cm (7:55)
584.0069

586.0027

585.0144
588.0021

587.0176

589.0403

593.2788m/z
510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700

%

0

100

Aigner_1A_DithranolNa b  44 (0.733) Sb (99,30.00 ); Cm (7:55) TOF LD+ 
502584.0

586.0

588.0

608.0606.0

589.0
609.0

610.0

5(6)-(3-Chloro-4-hydroxy-benzylaminocarboxy)-2',7'-dichlorofluorescein (1B) 
 

 
1
H NMR of 1B (300 MHz, CD3OD containing 0.02 M NH3, TMS): δ = 8.49 (d, 0.5H, J = 1.3 Hz, H(5a)); 8.01 – 

8.15 (m, 1.5H, H(4a,4b,5b)); 7.69 (d, 0.5H, J = 1.0 Hz, H(3b)); 7.33 – 7.39 (m, 1H, H(3a,7)); 7.30 (d, 0.5H, J = 

1.8 Hz, H(7)); 7.16 – 7.22 (dd, 0.5H, J1 = 8.2 Hz, J2 = 2.0 Hz, H(9)); 7.11 (d, 2.5H, J = 1.6 Hz, H(2,9)); 6.82 – 

6.93 (dd, 1H, J1 = 8.3 Hz, J2 = 14.2 Hz, H(8)); 6.60 (s, 2H, H(1)); 4.43 – 4.56 (d, 2H, H(6)).  

 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
MALDI-TOF spectrum of 1B 
 

H2O 

CH2Cl2 

(1)(1)

(2)(2)

(5b)

(3b)

O O OH

COOH

H

H
H H

ClCl

H H

O

N
H

H

Cl OH

H

H

HH H (4b)(6)

(7)

(8)

(9)

6-Isomer

(1)(1)

(2)(2)

(5a)
(4a)

(3a)

(8)

(7)

(9)

O O OH

COOH

O

H
H

H
H H

ClCl

H H

N
H

H

Cl

OH

H

H
HH

(6)

5-Isomer

Experimental 

 

Theoretical isotope pattern [MH]+ 
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510 515 520 525 530 535 540 545 550 555 560 565 570 575

%

0

100

%

0

100

%

0

100

Aigner_1B_DithranolNa  (0.015) Is (0.10,0.01) C26H20Cl2N2O6Na
549.0596

551.0574

552.0602

553.0561

Aigner_1B_DithranolNa  (0.015) Is (0.10,0.01) C26H20Cl2N2O6H
527.0776

529.0754

530.0782

531.0742

Aigner_1B_DithranolNa  27 (0.448) Sb (99,30.00 ); Cm (1:33)
527.0756

525.0602

529.0749

530.0790
549.0628 551.0624

m/z
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840

%

0

100

Aigner_1B_DithranolNa  27 (0.448) Sb (99,30.00 ); Cm (1:33) TOF LD+ 
1.28e3527.1

525.1

476.1

529.1

530.1

531.1 549.1

551.1

5(6)-(4-Methyl-1-piperazinylcarboxy)-2',7'-dichlorofluorescein (1C) 
 

 
1
H NMR of 1C (300 MHz, CD3OD containing 0.02 M NH3, TMS): δ = 8.09 – 8.17 (s + d, 1H, H(5a,5b); 7.65 

(dd, 1H, J1 = 7.8 Hz, J2 = 1.1 Hz, H(4a,4b)); 7.27 – 7.39 (2d, 1H, J1 = 7.7 Hz, J2 = 1.2 Hz, H(3a,3b)); 7.10 – 7.19 

(2s, 2H, H(2)); 6.59 (s, 2H, H(1)); 7.10 – 7.19 (2s, 2H, H(2)); 3.5 – 3.9 (m, 4H, H(6)); 2.44 – 3.64 (m, 4H, H(7)); 

2.28 – 2.39 (2s, 3H, H(8)). 

 

      
 
 
 
 
 
 
 
 
 
 
 
   
MALDI-TOF spectrum of 1C 
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Experimental 
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Theoretical  
isotope pattern [MH]+ 
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718 720 722 724 726 728 730 732 734 736 738 740 742 744 746 748 750 752 754 756

%

0

100

%

0

100

%

0

100

Aigner_2A_DithranolNa b  (0.016) Is (0.10,0.01) C33H33Cl2N3O7S2Na
740.1035

742.1014

741.1065

743.1039

744.0999

Aigner_2A_DithranolNa b  (0.016) Is (0.10,0.01) C33H34Cl2N3O7S2
718.1215

720.1194

719.1246

721.1219

722.1180

Aigner_2A_DithranolNa b  27 (0.449) Sb (99,30.00 ); Cm (15:62)
740.1034

718.1282 720.1150

742.1055

741.1121 743.1029

744.1064

745.1104

m/z
600 620 640 660 680 700 720 740 760 780 800 820 840 860 880 900 920 940 960 980

%

0

100

Aigner_2A_DithranolNa b  27 (0.449) Sb (99,30.00 ); Cm (15:62) TOF LD+ 
563740.1

718.1

742.1

743.1

744.1

764.1

762.1

745.1
764.1

Sulforhodamine B-4’-(N-(3,5-dichloro-4-hydroxyphenyl))sulfonamide (2A) 
 

 
1H NMR of 2A (300 MHz, (CD3)2SO, TMS): δ = 10.43 (1H, s, H(9)); 10.20 (1H, s, H(8)); 8.43 (1H, d, J = 1.7 

Hz,  H(4)); 7.72 (1H, dd, J1 = 8.0 Hz, J2 = 1.8 Hz, H(5)); 7.43 (2H, d, J = 7.9 Hz, H(6)); 7.06 (2H, s, H(7)); 6.98 

(2H, dd, J1 = 9.5 Hz, J2 = 1.8 Hz , H(2)); 6.93 (2H, d, J = 1.9 Hz, H(3)); 6.84 (2H, d, J = 9.3 Hz , H(1)); 3.63 (8H, 

q, J = 7.1 Hz , H(10)); 1.20 (12H, t, J = 6.9 Hz, H(11)). 

  
 
 
 
 
 
 
 
 
 
 
 
   
MALDI-TOF spectrum of 2A 
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633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 651 652 653

%

0

100

%

0

100

Aigner_2B_DithranolNa  (0.016) Is (0.10,0.01) C32H40N4O6S2H
641.2468

642.2498

643.2475

Aigner_2B_DithranolNa  15 (0.249) Sb (99,30.00 ); Cm (7:41)
641.2493

642.2510

643.2484

644.2545

m/z
480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840 860

%

0

100

Aigner_2B_DithranolNa  15 (0.249) Sb (99,30.00 ); Cm (7:41) TOF LD+ 
1.07e3641.2

613.2

642.3

663.2

643.2

644.3

664.2

665.2

Sulforhodamine B-4’-(N-(3-azapentane-1,5-diyl))sulfonamide (2C) 
 

  
1
H NMR of 2C (300 MHz, D2O, 0.1% HCl conc., TMS): δ = 8.49 (1H, d, J = 1.5 Hz, H(4)); 8.14 (1H, broad d, J 

= 7.8 Hz, H(5)); 7.57 (1H, d, J = 7.6 Hz,  H(6)); 6.95 (2H, d, J = 9.7 Hz,  H(1)); 6.92 (2H, dd, J1 = 10.0 Hz, J2 = 

1.2 Hz , H(2)); 6.84 (2H, d, J = 1.1 Hz, H(3)); 4.03 (2H, d, J = 12.6 Hz, H(7)); 3.64 – 3.73 (2H, d, J = 12.3 Hz, 

H(7)); 3.53 – 3.64 (8H, q, J = 7.1 Hz, H(10)); 3.33 (3H, d, J = 12.6 Hz, H(8)); 2.92 – 3.06 (5H, m, H(8,9)); 1.24 

(12H, 7, J = 6.9 Hz, H(11)). 

 

 
 
 
 
 
 
 
 
 
 
 
   
MALDI-TOF spectrum of 2C 
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438 439 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462

%

0

100

%

0

100

Aigner_3B_DithranolNa  (0.015) Is (0.10,0.01) C23H22N4O4SH
451.1440

452.1470

453.1448

Aigner_3B_DithranolNa  3 (0.049) Cn (Cen,3, 80.00, Ht); Sb (99,30.00 ); Cm ((2:9+12:13+20:21))
451.1405

450.1756

452.1527

453.1479m/z
320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600

%

0

100

%

0

100

Aigner_3B_DithranolNa  (0.015) Is (0.10,0.01) C23H22N4O4SH TOF LD+ 
7.17e12451.1

452.1

453.1

Aigner_3B_DithranolNa  3 (0.049) Sb (99,30.00 ); Cm ((2:9+12:13+20:21)) TOF LD+ 
759451.1

450.2

473.1

452.2

453.1
466.1

474.1

1,4-Diketo-3-((4-(4-methyl-1-piperazinyl)sulfonyl)phenyl)-6-phenylpyrrolo[3,4-
c]pyrrole (3C) 
 

 
1H NMR of 3C (300 MHz, (CD3)2SO, TMS): δ = 11.50 (1H, broad s, H(9)); 8.45 – 8.7 (2H, broad, H(13)); 8.41 

(2H, d, J = 8.4 Hz, H(2,3)); 8.25 – 8.35 (2H, 2d, J = 7.7 Hz, H(5,8)); 7.68 – 7.83 (4H, m, H(1,4,6,7)); 2.93 (4H, 

broad t, H(10)); 2.35 (4H, broad t, H(11)); 2.12 (3H, s, H(12)). 

 

      
 
 
 
 
 
 
 
 
 
 
 
   
MALDI-TOF spectrum of 3C 
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839 840 841 842 843 844 845 846 847 848 849 850 851 852 853 854 855 856 857 858 859 860 861 862 863

%

0

100

%

0

100

%

0

100

Aigner_4A_DithranolNa  (0.015) Is (0.10,0.01) C42H26Cl6N2O5
849.9949

847.9973

849.0005

851.9927

850.9979
853.9907

854.9926 855.9890

Aigner_4A_DithranolNa  (0.015) Is (0.10,0.01) C42H25Cl6N2O5
848.9871

846.9894

847.9927

850.9849

849.9900
852.9828

853.9848 854.9811

Aigner_4A_DithranolNa  23 (0.381) Sb (99,30.00 ); Cm ((4:6+10:13+23:25+27:29+50:51+55:57))
849.9963

848.9974

847.9987

846.9664

851.9932

850.9962

852.9941

853.9900

854.9906

855.9880

m/z
550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250

%

0

100

Aigner_4A_DithranolNa  23 (0.381) Sb (99,30.00 ); Cm ((4:6+10:13+23:25+27:29+50:51+55:57)) TOF LD+ 
1.17e3850.0

849.0

848.0

847.0

852.0

853.0

873.0

872.0

874.0

875.0

876.0

877.0

894.0

N-(3,5-Dichloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-
tetrachloroperylene-3,4:9,10-tertracarboxylic bisimide (4A)  
 

 
1
H NMR of 4A (300 MHz, CDCl3, TMS): δ = 8.75 (4H, 2s, H(1)); 7.53 (1H, t, J = 7.7 Hz, H(3)); 7.39 (2H, d, J = 

7.9 Hz, H(2)); 7.29 (2H, s, H(6)); 6.08 (1H, s, H(7)); 2.74 (2H, quint, J = 6.7 Hz, H(4)); 1.19 (12H, dd, J1 = 6.9 

Hz, J2 = 3.6 Hz, H(5)). 

 

 
 
 
 
 
 
 
 
 
 
 
   
 
 
MALDI-TOF spectrum of 4A 
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m/z
806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 826 827 828

%

0

100

%

0

100

%

0

100

Aigner_4C_DithranolNa  (0.016) Is (0.10,0.01) C42H27Cl5N2O5 TOF LD+ 
2.64e12816.0340

814.0363

815.0396

818.0319

817.0369

819.0342
820.0302

821.0319

Aigner_4C_DithranolNa  (0.016) Is (0.10,0.01) C42H26Cl5N2O5 TOF LD+ 
2.64e12815.0261

813.0284

814.0317

817.0241

816.0291

818.0264
819.0223

820.0240

Aigner_4C_DithranolNa  39 (0.650) Sb (99,30.00 ); Cm (38:52) TOF LD+ 
268816.0355

815.0354

814.0391

818.0353
817.0375

819.0349

820.0313

821.0364

822.0364

m/z
550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250

%

0

100

Aigner_4C_DithranolNa  39 (0.650) Sb (99,30.00 ); Cm (38:52) TOF LD+ 
319837.0

816.0

815.0

814.0

587.6

838.0

839.0

840.0

841.0

842.0

860.0

862.0

N-(3-Chloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-
tetrachloroperylene-3,4:9,10-tertracarboxylic bisimide (4B) 
 

 
1
H NMR of 4B (300 MHz, CDCl3, TMS): δ = 8.75 (4H, 2s, H(1)); 7.53 (1H, t, J = 7.8 Hz, H(3)); 7.39 (2H, d, J = 

7.8 Hz, H(2)); 7.33 (1H, d, J = 2.3 Hz, H(6)); 7.22 (1H, d, J = n.m. due to CHCl3, H(8)); 7.17 (1H, dd, J1 = 8.7 

Hz, J2 = 2.3 Hz, H(7)); 5.77 (1H, s, H(9)); 2.74 (2H, quint, J = 6.8 Hz, H(4)); 1.19 (12H, dd, J1 = 6.6 Hz, J2 = 3.6 

Hz, H(5)).  

 

       
 
 
 
 
 
 
 
 
 
 
 
 
MALDI-TOF spectrum of 4B 
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738 740 742 744 746 748 750 752 754 756 758 760 762 764 766 768 770 772 774 776 778 780 782

%

0

100

%

0

100

%

0

100

Aigner_4B_alpha  (0.014) Is (0.10,0.01) C40H33Cl4N3O4
761.1203

759.1225

763.1184

764.1206

765.1171

Aigner_4B_alpha  (0.014) Is (0.10,0.01) C40H32Cl4N3O4
760.1125

758.1147

762.1106

763.1127

764.1093

Aigner_4B_alpha  18 (0.298) Sb (99,30.00 ); Cm ((7:12+14:16+18:21+28:30+33:36))
760.1169

758.1191

756.1143

761.1242

762.1205

763.1200

764.1207

765.1219

m/z
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

%

0

100

Aigner_4B_alpha  18 (0.298) Sb (99,30.00 ); Cm ((7:12+14:16+18:21+28:30+33:36)) TOF LD+ 
1.19e3760.1

758.1

756.1

761.1

762.1

763.1

764.1

799.1
765.1

N-(2,6-Diisopropylphenyl)-N’-(2-(dimethylamino)ethyl)-1,6,7,12-tetrachloroperylene-
3,4:9,10-tertracarboxylic bisimide (4D) 
 

 
1
H NMR of 4D (300 MHz, CDCl3, TMS): δ = 8.71 (4H, 2s, H(1)); 7.52 (1H, t, J = 7.6 Hz, H(3)); 7.38 (2H, d, J = 

7.7 Hz, H(2)); 4.41 (2H, t, J = 5.7 Hz, H(6)); 2.76 (4H, m, H(4,7)); 2.42 (6H, s, H(8)); 1.18 (12H, dd, J1 = 3.7 

Hz, J2 = 3.2 Hz, H(5)). 

 
         
 
 
 
 
 
 
 
 
 
 
 
MALDI-TOF spectrum of 4D 
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m/z
1072 1074 1076 1078 1080 1082 1084 1086 1088 1090 1092 1094 1096 1098 1100 1102 1104 1106 1108 1110 1112 1114 1116 1118 1120

%

0

100

%

0

100

%

0

100

%

0

100

%

0

100

Aigner_5A_DithranolNa  (0.016) Is (0.10,0.01) C66H46Cl2N2O9Na TOF LD+ 
2.67e121103.248

1105.248

1104.251

1106.250

1107.249

1108.249

Aigner_5A_DithranolNa  (0.016) Is (0.10,0.01) C66H44Cl2N2O9Na TOF LD+ 
2.67e121101.232

1103.232

1104.234

1105.233

1106.234

Aigner_5A_DithranolNa  (0.016) Is (0.10,0.01) C66H46Cl2N2O9 TOF LD+ 
2.67e121080.258

1082.258

1083.260

1084.259

1085.260

Aigner_5A_DithranolNa  (0.016) Is (0.10,0.01) C66H45Cl2N2O9 TOF LD+ 
2.67e121079.250

1081.250

1082.252

1083.251

1084.252

Aigner_5A_DithranolNa  31 (0.516) Sb (99,30.00 ); Cm (31:37) TOF LD+ 
4991080.2481079.248

1078.246

1081.245

1103.229
1082.246

1101.227

1083.248
1104.226

1105.227

1106.230

m/z
600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700

%

0

100

Aigner_5A_DithranolNa  31 (0.516) Sb (99,30.00 ); Cm (31:37) TOF LD+ 
4991080.2

1079.2

1078.2

1103.2

1104.2

1105.2

1106.2

N-(3,5-Dichloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-tetraphenoxy-
perylene-3,4:9,10-tertracarboxylic bisimide (5A) 
 

 
1
H NMR of 5A (300 MHz, CDCl3, TMS): δ = 8.24 (4H, 2s, H(1)); 7.44 (1H, t, J = 8.4 Hz, H(3)); 7.23 – 7.34 

(10H, m, H(2,8)); 7.21 (2H, s, H(6)); 7.12 (4H, m, H(9)); 6.98 (8H, t, J = 6.5 Hz, H(7)); 6.11 (1H, s, H(10)); 2.71 

(2H, quint, J = 6.4 Hz , H(4)); 1.14 (12H, d, J = 6.6 Hz, H(5)). 

 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
MALDI-TOF spectrum of 5A 
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m/z
1042 1044 1046 1048 1050 1052 1054 1056 1058 1060 1062 1064 1066 1068 1070 1072 1074 1076 1078

%

0

100

%

0

100

%

0

100

%

0

100

%

0

100

Aigner_5C_DithranolNa  (0.016) Is (0.10,0.01) C66H47ClN2O9Na TOF LD+ 
3.52e121069.2867

1070.2902

1071.2883

1072.2894

1073.2917

Aigner_5C_DithranolNa  (0.016) Is (0.10,0.01) C66H45ClN2O9Na TOF LD+ 
3.52e121067.2711

1068.2744

1069.2727

1070.2738

1071.2761

Aigner_5C_DithranolNa  (0.016) Is (0.10,0.01) C66H47ClN2O9 TOF LD+ 
3.52e121046.2970

1047.3003

1048.2986

1049.2997

1050.3020

Aigner_5C_DithranolNa  (0.016) Is (0.10,0.01) C66H46ClN2O9 TOF LD+ 
3.52e121045.2892

1046.2925

1047.2908

1048.2919

1049.2941

Aigner_5C_DithranolNa  37 (0.616) Sb (99,30.00 ); Cm ((14:15+23:27+32:35+37:45)) TOF LD+ 
1.25e31046.29421045.2913

1044.2815

1047.2946

1067.2789

1048.2935

1049.2939

1068.2802

1070.2832

1071.2789m/z
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Aigner_5C_DithranolNa  37 (0.616) Sb (99,30.00 ); Cm ((14:15+23:27+32:35+37:45)) TOF LD+ 
1.25e31046.3

1044.3

1047.3

1067.3

1068.3

1069.3

1070.3

1071.3

N-(3-Chloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1,6,7,12-tetraphenoxy-
perylene-3,4:9,10-tertracarboxylic bisimide (5B)  

  
1
H NMR of 5B (300 MHz, CDCl3, TMS): δ = 8.24 (4H, 2s, H(1)); 7.44 (1H, t, J = 8.2 Hz, H(3)); 7.23 – 7.33 

(11H, m, H(2,6,10)); 7.06 – 7.16 (6H, m, H(7,8,11)); 6.98 (4H, dd, J1 = 5.1 Hz, J2 = 7.5 Hz, H(9)); 5.73 (1H, s, 

H(12)); 2.71 (2H, quint, J = 6.3 Hz , H(4)); 1.12 (12H, d, J = 6.8 Hz, H(5)). 

 

Sample 5B         
 
 
 
 
 
 
 
 
 
 
 
   
 
MALDI-TOF spectrum of 5B 

with CHCl3 
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Aigner_5B_DithranolNa  (0.015) Is (0.10,0.01) C64H52N3O8Na
1013.3652

1014.3685

1015.3716

Aigner_5B_DithranolNa  (0.015) Is (0.10,0.01) C64H51N3O8Na
1012.3574

1013.3607

1014.3638

Aigner_5B_DithranolNa  (0.015) Is (0.10,0.01) C64H53N3O8
991.3832

992.3865

993.3897

Aigner_5B_DithranolNa  (0.015) Is (0.10,0.01) C64H52N3O8
990.3754

991.3787

992.3819

Aigner_5B_DithranolNa  38 (0.632) Sb (99,30.00 ); Cm ((11:16+19:24+31:33+38:40))
990.3752
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Aigner_5B_DithranolNa  38 (0.632) Sb (99,30.00 ); Cm ((11:16+19:24+31:33+38:40)) TOF LD+ 
1.06e3990.4

988.4

991.4

992.4

1012.4

1013.4

1014.4

N-(2,6-Diisopropylphenyl)-N’-(2-(dimethylamino)ethyl)-1,6,7,12-
tetraphenoxyperylene-3,4:9,10-tertracarboxylic bisimide (5D)  

 
1
H NMR of 5D (300 MHz, CDCl3, TMS): δ = 8.21 (4H, 2s, H(1)); 7.42 (1H, t, J = 7.8 Hz, H(3)); 7.20 – 7.33 

(10H, m, H(2,10)); 7.12 (4H, q, J = 7.8 Hz, H(11)); 6.96 (8H, q, J = 3.9 Hz, H(9)); 4.28 (2H, t, J = 6.8 Hz, H(6)); 

2.58 – 2.75 (4H, m, (4,7)); 2.34 (6H, s, H(8)); 1.12 (12H, d, J = 6.8 Hz, H(5)). 

 

Sample 5D         
 
 
 
 
 
 
 
 
 
 
 
   
 
MALDI-TOF spectrum of 5D 
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Aigner_6A_DithrNa  (0.016) Is (0.10,0.01) C46H34Cl5N3O6Na TOF LD+ 
2.55e12924.0767

922.0788

923.0820

926.0747

925.0794

927.0769 928.0731

929.0746

Aigner_6A_DithrNa  (0.016) Is (0.10,0.01) C46H32Cl5N3O6Na TOF LD+ 
2.55e12922.0610

920.0632

921.0664

924.0591

923.0637

925.0612 926.0575

927.0590

Aigner_6A_DithrNa  (0.016) Is (0.10,0.01) C46H34Cl5N3O6 TOF LD+ 
2.55e12901.0869

899.0891

900.0923

903.0850

902.0897

904.0871 905.0834

906.0848

Aigner_6A_DithrNa  (0.016) Is (0.10,0.01) C46H33Cl5N3O6 TOF LD+ 
2.55e12900.0790

898.0812

899.0845

902.0771

901.0818

903.0793 904.0756

905.0770

Aigner_6A_DithrNa  3 (0.049) Sb (99,30.00 ); Cm ((2:6+16:20+23:31+38:43)) TOF LD+ 
1.24e3922.0662

920.0717900.0797
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898.0814897.0764
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926.0682
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Aigner_6A_DithrNa  3 (0.049) Sb (99,30.00 ); Cm ((2:6+16:20+23:31+38:43)) TOF LD+ 
1.24e3922.1

920.1

900.1

899.1

898.1

897.1

685.4

924.1

925.1

926.1

927.1

944.1

945.1

N-(3,5-Dichloro-4-hydroxyphenyl)-N’-(2,6-diisopropylphenyl)-1-(1-morpholinyl)-
6,7,12-trichloroperylene-3,4:9,10-tertracarboxylic bisimide (6A) 
 

 
1
H NMR of 6A (300 MHz, CDCl3, TMS): δ = 8.73 (2H, s, H(1)); 8.59 (1H, s, H(1)); 8.54 (1H, s, H(1)); 7.53 

(1H, t, J = 7.8 Hz, H(3)); 7.38 (2H, d, J = 7.7 Hz, H(2)); 7.30 (2H, s, H(6)); 6.08 (1H, s, H(11)); 4.07 – 4.32 (3H, 

m, H(7,10)); 3.95 (1H, t, J = 8.9 Hz, H(10)); 3.58 (1H, d, J = 11.4 Hz, H(9)); 3.37 (1H, t, J = 8.8 Hz, H(9)); 2.65 

– 2.90 (3H, m, H(4,8)); 2.17 (1H, d, J = 13.7 Hz, H(8)); 1.19 (12H, dd, J1 = 6.5 Hz, J2 = 11.8 Hz, H(5)). 

 

       
 
 
 
 
 
 
 
 
 
 
 
   
MALDI-TOF spectrum of 6A 
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m/z
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Aigner_6B_DithrNa  (0.015) Is (0.10,0.01) C44H41Cl3N4O5Na TOF LD+ 
2.84e12835.2022

833.2040

834.2072 836.2047 837.2010

838.2026

Aigner_6B_DithrNa  (0.015) Is (0.10,0.01) C44H39Cl3N4O5Na TOF LD+ 
2.84e12833.1866

831.1884

832.1916 834.1891 835.1854

836.1870

Aigner_6B_DithrNa  (0.015) Is (0.10,0.01) C44H41Cl3N4O5 TOF LD+ 
2.84e12812.2125

810.2142

811.2175 813.2150 814.2112

815.2128

Aigner_6B_DithrNa  (0.015) Is (0.10,0.01) C44H40Cl3N4O5 TOF LD+ 
2.84e12811.2047

809.2064

810.2097 812.2072 813.2034

814.2050

Aigner_6B_DithrNa  44 (0.732) Sb (99,30.00 ); Cm (30:47) TOF LD+ 
694809.2086

807.2049

811.2086

810.2147
812.2106

813.2081
831.1890

814.2183
825.2324

815.2165
833.1923 834.2019
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Aigner_6B_DithrNa  44 (0.732) Sb (99,30.00 ); Cm (30:47) TOF LD+ 
694809.2

807.2

775.2

812.2

813.2

831.2

834.2

835.2

N-(2,6-Diisopropylphenyl)-N’-(2-(dimethylamino)ethyl)-1-(1-morpholinyl)-6,7,12-
trichloroperylene-3,4:9,10-tertracarboxylic bisimide (6D) 
 

 
1
H NMR of 6D (300 MHz, CDCl3, TMS): δ = 8.61 (2H, m, H(1)); 8.45 (2H, m, H(1)); 7.44 (1H, t, J = 7.8 Hz, 

H(3)); 7.30 (2H, d, J = 7.6 Hz, H(2)); 7.30 (2H, d, J = 7.6 Hz, H(2)); 4.32 (2H, m, H(6)); 3.95 – 4.25 (3H, m, 

H(9,12)); 3.84 (1H, m, H(12)); 3.53 (1H, t, J = 12.3 Hz, H(11)); 3.28 (1H, t, J = 8.4 Hz,  H(11)); 2.55 – 2.95 (5H, 

m, H(4,7,10)); 2.31 (6H, 2d, H(8)); 2.06 (1H, t, J = 13.5 Hz, H(10)); 1.10 (12H, m, H(5)). 

 
      
 
 
 
 
 
 
 
 
 
 
 
 
MALDI-TOF spectrum of 6D 
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