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Figure S1. 1H NMR (300 MHz, DMSO-d6) spectrum of PHP

Figure S2. 13C NMR (75 MHz, DMSO-d6) spectrum of PHP

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

10
6.

98
11

5.
72

12
2.

77
12

4.
35

12
4.

50
12

4.
81

12
5.

80
12

6.
18

12
6.

97
12

7.
94

12
8.

08
12

8.
70

12
8.

80
13

0.
78

13
1.

26
13

1.
50

13
7.

74
13

8.
57

14
8.

39
15

7.
42

DMSO

234567891011 ppm
6.

81
5

6.
83

5
6.

85
5

7.
41

4
7.

44
2

7.
70

7
7.

73
4

7.
75

9
8.

08
1

8.
10

6
8.

13
2

8.
17

5
8.

21
3

8.
31

8
8.

34
8

8.
60

2
8.

62
9

8.
68

5
8.

71
6

9.
13

6

1.
02

1.
01

1.
01

1.
05

2.
97

4.
08

1.
03

1.
00

0.
98

1.
00

DMSO+H2O



Figure S3. HR Mass (ESI) spectrum of PHP
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Figure S4. Absorbance changes (a) and Fluorescence response (b) of PHP (10 μM) to different 
metal ions (50 μM) in CH3CN/H2O (v/v = 4:6, 10 mM PBS, pH 7.4) solution. The excitation 
wavelength was 346 nm.



Figure S5. Mass spectrum of PHP-Cu2+ complex 
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Figure S6. Calculated mass spectrum of PHP-Cu2+ complex 
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Figure S7 Detection limit for titration of Cu2+ (0.2~1.5 equiv) against ratio of fluorescence 
response for PHP (10 μM) in acetonitrile-PBS buffer (0.01M, pH-7.4) (v/v = 4:6). The excitation 
wavelength was 346 nm and observed wavelength was 389 nm. The limit of detection was 0.04 
μM of PHP for binding Cu2+ based on 3 × δblank/k (where δblank is the standard deviation of the 
blank solution and k is the slope of calibration plot). LOD =3*SD/Slope 
=3*1.624944/1.2249*10-8 =4.0×10-8M
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Figure S8 IR Spectra of PHP and PHP-Cu2+ Complex
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Figure S9. Reversible cycles of PHP-Cu2+ with EDTA.
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Figure S10. Fluorescence response of PHP (10 μM) to Cu2+ (10μM) or 50 μM of other metal 
ions (the black bar portion) and to the mixture of other metal ions (15μM) with Cu2+ (15 μM) 
(the gray bar portion) in acetonitrile-water (v/v = 3:7) solutions. 


