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Figure S1: pH-dependent absorption and fluorescence spectra of 3. Spectra were recorded in 

ethanol/aqueous buffer (ionic strength 100 mM) solution 1:1 (V/V). pH values are those of the aqueous 

buffer used. DPP concentration was 20 µM for absorption and 4 µM for fluorescence measurements. 
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Figure S2: A: pH-dependent fluorescence spectra a planar ratiometric sensor containing Macrolex 

Yellow (1.5% (w/w)) and DPP pH-indicator 2 (0.5% (w/w)). B: Spectral characteristics of the RGB CCD 

camera. 
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Figure S3: pH calibration curve of the ratiometric sensor beads, i.e. dye 3 (1% w/w) and Macrolex 

Yellow (reference dye; 1.25% w/w) in RL100 (bead content 2 mg / ml in aqueous buffer of ionic 

strength 100 mM), compared to beads containing only 3 (0.5% w/w) – this non-referenced system is  

also included into fig. 4 (main text). 
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Figure S4: Long-time performance of a planar ratiometric sensor containing Indicator 2 (0.5% w/w) 

and Macrolex Yellow (1.5% w/w) in D4 hydrogel, excited with a 450 nm LED (Roithner, www.roithner-

laser.com) combined with a Schott BG 12 bandpass filter (350 - 465 nm). The reference channel was 

equipped with 520 / 40 nm bandpass filter, the indicator channel with a 600 / 50 nm bandpass filter 

(both from Edmund optics, www.edmundoptics.de). Both channels were equipped with separate PMT 

detectors, i.e. do not represent absolute brightness ratios. The planar sensor was placed in a home-

made flow-through cell and 100 mM buffer was passed through the cell, flow rate 1ml / min. Cell 

temperature was kept constant at 25 °C. The sensors were interrogated with a two-phase lock-in 

amplifier (SR830, Stanford Research Inc., www.thinksrs.com) equipped with a PMT detector (H5701-

02, Hamamatsu, www.sales.hamamatsu.com). Illumination time was 1% of the measurement time. 
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Figure S5: Long-time performance of a planar sensor containing 4 (0.4% w/w) in D4 hydrogel, excited 

with a 525 nm LED combined with a 520 / 40 nm bandpass filter (Edmund Optics) and a Schott OG 

550 nm longpass filter before the detector. Measurement was carried out as stated near fig. S3. 
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Figure S6: pH-calibration curve of pH-nanosensor beads containing dye 3 (1% w/w) and Macrolex 

yellow (reference dye; 1.25% w/w) in RL100 polymer. The beads were read out under the 

fluorescence microscope employing a RGB-CCD camera. Response curve and images are shown in 

fig. 7.  
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NMR spectra 

Figure S7: 
1
H-NMR spectrum of 2 (300 MHz, DMSO-d6, TMS): δH = 11.47 (1 H, s, Ar-H(9)), 10.44 (1 

H, s, ArOH), 10.11 (1 H, s, SO2NH), 8.3 - 8.7 (2 H, CONH), 8.33 (3 H, d, J = 8.4 Hz, Ar-H(2,3,5)), 8.26 

(1 H, dd, J1 = 7.7 Hz, J2 = 1.1 Hz, Ar-H(8)), 7.70 - 7.86 (4 H, m, Ar-H(1,4,6,7)), 7.09 (2 H, s, Ar-

H(10,11)). 

Figure S8: 
1
H-NMR spectrum of 3 (300 MHz, DMSO-d6, TMS): δH = 11.45 (1 H, s, Ar-H(9)), 10.10 (2 

H, d, ArOH, SO2NH), 8.3 - 8.7 (2 H, CONH), 8.31 (3 H, dd, J1 = 8.1 Hz, J2 = 2.1 Hz, Ar-H(2,3,5)), 8.26 

(1 H, dd, J1 = 7.7 Hz, J2 = 1.4 Hz, Ar-H(8)), 7.70 - 7.86 (4 H, m, Ar-H(1,4,6,7)), 7.06 (1 H, d, J = 2.3 Hz, 

Ar-H(10)), 6.89 (1 H, dd, J1 = 8.7 Hz, J2 = 2.4 Hz, Ar-H(12)), 6.85 (1 H, d, J = 8.5 Hz, Ar-H(11)). 

 

N

H

N

H

S

N

H

O
O

O

O

H
6

H
7

H
5

H
9

H
8

H
3

H
4

H
10

H
11

C l

OH

C l
H

2

H
1

N

H

N

H

S

N

H

O
O

O

O

H
6

H
7

H
5

H
9

H
8

H
3

H
4

H
10

H
12

H
11

OH

C l
H

2

H
1

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2013



Figure S9: 
1
H-NMR spectrum of 4 (300 MHz, DMSO-d6, TMS): δH = 11.58 (1 H, s, Ar-H(9)), 8.3 - 8.8 

(2 H, CONH), 8.50 (2 H, d, J = 8.7 Hz, Ar-H(2,3)), 8.36 (1 H, d, J = 7.8 Hz, Ar-H(5)), 8.30 (1 H, dd, J1 = 

7.8 Hz, J2 = 1.1 Hz, Ar-H(8)), 7.85 (3 H, dt, J1 = 8.4 Hz, J2 = 1.9 Hz, Ar-H(1,4,6)), 7.77 (1 H, t, J = 7.5 

Hz, Ar-H(7)), 3.67 (4 H, t, J = 4.2 Hz, OCH2), 2.95 (4 H, t, J = 4.1 Hz, ArNCH2). 

 

 

Figure S10: 
13

C-APT-NMR spectrum of 2 (300 MHz, DMSO-d6, TMS): δC = 175.67, 166.14 (C=O); 

147.20, 146.29, 139.39, 139.02, 135.80, 133.54 (CAr); 132.49 (CAr-H6), 131.34 (CAr-H7); 130.49, 

130.16 (CAr); 129.17 (2C, CAr-H2, CAr-H3), 127.65 (CAr-H8), 126.25 (2C, CAr-H1, CAr-H4), 124.73 (CAr-

H5); 122.64 (2C, CAr); 120.99 (2C, CAr-H10, CAr-H11); 110.81, 100.35 (CAr). 
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Figure S11: 
13

C-APT-NMR spectrum of 3 (300 MHz, DMSO-d6, TMS): δC = 175.64, 166.15 (C=O); 

150.50, 147.15, 139.79, 139.16, 135.81, 133.26 (CAr); 132.46 (CAr-H6), 131.31 (CAr-H7); 130.48, 

129.24 (CAr); 128.99 (2C, CAr-H2, CAr-H3), 127.65 (CAr-H8), 126.67 (2C, CAr-H1, CAr-H4), 124.71 (CAr-

H5), 123.23 (CAr-H10), 121.78 (CAr-H12); 119.54 (CAr); 116.90 (CAr-H11); 110.75, 100.36 (CAr). 

 

 

Figure S12: 
13

C-APT-NMR spectrum of 4 (300 MHz, DMSO-d6, TMS): δC = 175.71, 166.19 (C=O); 

147.27, 138.99, 135.81, 135.01, 133.76 (CAr); 132.49 (CAr-H6), 131.34 (CAr-H7); 130.48, (CAr); 129.15 

(2C, CAr-H2, CAr-H3), 127.66 (CAr-H8), 127.26 (2C, CAr-H1, CAr-H4), 124.73 (CAr-H5); 110.90, 100.41 

(CAr); 65.29 (C-O); 45.92 (C-N). 
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MALDI-TOF spectra:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S13: MALDI-TOF spectrum of 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S14: MALDI-TOF spectrum of 3 

m/z
350 400 450 500 550 600 650 700 750 800 850 900 950 1000

%

0

100

20120626_Aigner1_303C_DCAP-DPP_alpha  48 (0.798) Sb (99,30.00 ); Cm (9:69) TOF LD+ 
1.55e4528.0

527.0

401.1379.1

353.1 417.0
439.1 476.1

530.0

531.0

532.0

550.0

552.0

755.0
650.1 855.1

m/z
485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605

%

0

100

%

0

100

%

0

100

20120626_Aigner1_303C_DCAP-DPP_alpha  (0.015) Is (0.05,0.01) C24H15Cl2N3O5SNa TOF LD+ 
4.08e12550.0007

551.9983

553.0010

554.9985

20120626_Aigner1_303C_DCAP-DPP_alpha  (0.015) Is (0.05,0.01) C24H15Cl2N3O5SH TOF LD+ 
4.08e12528.0188

530.0164

531.0190

533.0166

20120626_Aigner1_303C_DCAP-DPP_alpha  56 (0.932) Sb (99,10.00 ); Cm (51:74) TOF LD+ 
5.64e3528.0190

527.0137

529.0161

531.0188

532.0215

550.0049533.0269

553.0021

m/z
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250

%

0

100

20120626_Aigner2_307B_MCAP-DPP_alpha  25 (0.414) Sb (99,30.00 ); Cm (25:68) TOF LD+ 
1.75e4494.1

493.1

379.1288.0

287.0 289.1 353.1
476.1401.1

495.1

496.1

497.1

721.1516.1

518.1 865.7722.1 1049.1

m/z
435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540 545 550 555 560 565

%

0

100

%

0

100

20120626_Aigner2_307B_MCAP-DPP_alpha  (0.014) Is (0.05,0.01) C24H16ClN3O5SH TOF LD+ 
5.38e12494.0577

496.0557

497.0582

20120626_Aigner2_307B_MCAP-DPP_alpha  25 (0.414) Sb (99,30.00 ); Cm (25:68) TOF LD+ 
1.75e4494.0600

493.0559
495.0565

496.0581

497.0587

Theoretical isotope pattern [MNa]
+ 

Theoretical isotope  
pattern [MH]

+ 

Theoretical isotope  
pattern [MH]

+ 

Experimental
 

Experimental
 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C
This journal is © The Royal Society of Chemistry 2013



m/z
150 200 250 300 350 400 450 500 550 600 650 700 750 800

%

0

100

dpp_304b_dctb  22 (0.958) Sb (99,30.00 ); Cm (4:36) TOF LD+ 
2.25e4460.1

438.1

437.1

288.1

482.1

483.1

518.0
545.0

596.0

m/z
435 440 445 450 455 460 465 470 475 480 485

%

0

100
%

0

100

%

0

100

%

0

100

%

0

100

dpp_304b_dctb  (0.048) Is (0.05,0.05) C18H10O2N2SO2C4H8NONa2 TOF LD+ 
7.26e12482.08

483.08

dpp_304b_dctb  (0.048) Is (0.05,0.05) C18H11O2N2SO2C4H8NONa TOF LD+ 
7.26e12460.09

461.10

dpp_304b_dctb  (0.048) Is (0.05,0.05) C18H11O2N2SO2C4H8NOH TOF LD+ 
7.26e12438.11

439.12

dpp_304b_dctb  (0.048) Is (0.05,0.05) C18H11O2N2SO2C4H8NO TOF LD+ 
7.26e12437.10

438.11

dpp_304b_dctb  22 (0.958) Sb (99,30.00 ); Cm (4:36) TOF LD+ 
2.25e4460.08

438.10
459.07440.14 482.05462.15 484.16

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S15: MALDI-TOF spectrum of 4 

Full UV/VIS absorption spectra (230 – 1000 nm): 
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Figure S16: UV/VIS absorption spectrum of 2 in tetrahydrofuran 
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Figure S17: UV/VIS absorption spectrum of 3 in tetrahydrofuran 
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Figure S18: UV/VIS absorption spectrum of 4 in tetrahydrofuran 
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Figure S19: ATR-IR spectrum of 2 
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Figure S20: ATR-IR spectrum of 3 
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Figure S21: ATR-IR spectrum of 4 
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