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|
i HEME 150522-gaJ1
EXFNO 1
PROCNO 1
Date_ 20150522
Time 10.22
INSTRUM spact
PROEHD § mm PABEO BE-
PULFROG zgpgld
CHO m B5536
SOLVENT cDCcl3
OH '-25
24038 _4€1 Hz
0.36ETE Hz
1.363198E sec
203
20.800 usec
4.50 usec
2952 K
NC 2.60000000 sac
0.03000000 sec
1
CHANNEL £1
c
&.50 usec
-3.00 d=
6016304128 W
1006228298 MHz
=== CHANNEL £2
CFOPRGZ waltzlé
Nuc2 1
PCEDZ BO.0D usec
PL2 -3.40 d=
PL12 12,82 d2
PL13 13.00 de
PLIW 16.53917885 W
PL1ZW 0. 46359564 W
PL13W 0.41544538 W
SFD2 400.1316005 HHz
51 AZTER
F 1006127450 Mz
WOW EM
558 o
LB 1.00 Bz
G! o
FC 1.40
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

Fig.S2. 3C NMR (CDCl;) spectrum of 1.
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Fig.S3. ESI-MS spectrum of 1.
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Fig.S4. '"H NMR (CDCl;) spectrum of 2.
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Fig.S5. 13C NMR (CDCl;) spectrum of 2

0 ppm

T T T T T T T
7

B 1) ) =] S )
FYFfﬂ.W_N.*_f
ealen ==l =l cil=

Fig.S6. 'H NMR (CDCl;) spectrum of 3.

Ppm

150522-gJJ4
1

1

20150522
10.29

spact

S mmn PABED BE-
zgpgll

£5536

coCcl3

512

4

24038 _461

0.368798

1.3631948
2

@.03000000

CHANKEL £

o
-a0
6916384125
100 6228248

-3.4

13,40
16.53917845
B, 46383564
0.4154453%
400.1318005

12768
1006127530

Hz
Hz
sec

usec
usec
E
sac
sec

usec
ds

W
HHz

MHZ




s S
BRUKER
-

HAEME

180521-03J5
1

EXFNO
PROCHO 1
Date_ 20150521
Tima 10.01
INSTRUM spact
PROBHD 5 mm PABEO BE-
BULFROG zgpg il
bic) £5436
SOLVENT copCcl3
<) e i
) y % & DS 4
Q SWH 24038 _461 Hz
FIDRES 0. 31657598 Hz
AQ 3E31BEE sac
M HH RE 03
oW 20.800 usec
N i 650 usec
| 1E 296.8 K
0, o1 200000000 sec
D11 0.03000000 sec
™m0 1
=== CHANNEL £1 ==
HUC1 1ic
Bl #.50 usec
NG BL1 -3.00 d=
PL1W 69.16384125 W
sFoL 1006228258 Muz
13.00
16.53817885 W
0. 46389564 W
0.41544538 W
400.1316005 Muz
1ITER
5 100.6127690 MHz
WO EM
558 o
LB 1.00 Hz
G2 ]
BC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
3 13
Fig.S7. °C NMR (CDCl;) spectrum of 3.
ntens NS, 0.1-0.1mn #(5§
xioé
498 499 500 501 502 503 504 505 506 507 508 ™

Fig.S8. ESI-MS spectrum of 3.
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Fig.S9. 'H NMR (CDCl;) spectrum of 4.
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Fig.S10. 3C NMR (CDCI;) spectrum of 4.
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Fig.S11. '"H NMR (CDCls) spectrum of 5.
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Fig.S12. 3C NMR (CDCI;) spectrum of 5.
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Fig.S13. ESI-MS spectrum of 5.
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Fig. $14. Change of absorption spectra of sensor 3 (20 M) upon the gradual addition
of CrCl3 (0 to 8 equiv.).
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Fig. S15. Fluorescence responses for 3 (blue line, 20 UM, Ao = 300 nm), 5 (red line)
and the complex 5-Cr3* (black line) in DMF-H,0 (1:1, v/v, HEPES, 20 mM, pH 7.0, Ao =
300 nm).
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Fig. $17. The spin density for 3-CrCl; calculated by DFT in DMF solution.
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Fig. $18. DFT-calculated frontier molecular orbitals for 3 and 5 in DMF solution.

Table S1 the LOD calculation of 3.

K=3

The slope of the calibration curve (see Fig. 2 in the text).
$=6.77 X 10’
Sb =0.388 The standard deviation of the blank solution

LOD =KXSb/S=3 X 0.388/6.77 X 10”=1.72 X 108

Table S2 Comparison of 3 with other Cr3* selective fluorescenct chemosensors.

Sensor type  Selectivity LOD Ka Ref.

Turn on Cr*" in aqueous methanol 0.15 uM 1.027 x 10° M- [1]
Cr** in CH;CN-HEPES buffer

Turn on 1 uM 8 x 10*M! [2]
(4:6, v/v,0.02 M)

Turn on Cr*" in THF/H,O (85/15, v/v) 0.20 uM 2.4 x 10*°M-! [3]
Cr?" in ethanol-water (2:1, v/v)

Turn on ) 1 uM 9.9 x10°M! [4]
solution

Turn on Cr?** and PO4*" in methanol 2 uM 4 x105M! [5]
AIFY,Cr3t Fe¥t,Ga*tand In3" in

Turn on 1.6 uM - [6]
methanol

Turn on Cr** and Hg?" in acetonitrile: 5.6 ppm 2.0 x103 M! [7]
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aqueous HEPES buffer Cr3* and
Hg?* (3:2, v/v) solution

Cr** and Hg?" in CH;CN-HEPES
buffer (1 mM, pH =7.2; 1:1, v/v)

Cr?** and Fe3* in aqueous solution

Cr*" in ethanol-water solution
(9:1, v/ivatpH=174)

Cr?** and Cr%" using unmodified
gold nanoparticles

Cr**and Cr®" in environmental

water samples
Cr*" in water

Cr*"in THF-H,0 (1:1, v/v) at pH
=7

Cr**, AP** and Fe*" in aqueous
solution (8:2 = HO:EtOH).
Cr**in NaH,PO./Na,HPO, buffer
solution (pH = 5.9)

Cr*" in buffered HEPES solution
(pH =7.0)

Cr3* and AIP* in MeOH/H,0 (3/7,
v/v) buffered with HEPES.

Cr3* and F- in CH3CN-H,0 (9/1,
v/v, pH=17.0)

Cr*" in Tris-HCI (10 mM, pH =
7.2) aqueous bufter solution

Cr3* in CH;CN-HEPES buffer
solution (2:1, v/v, 0.5 mM, pH =
7.4)

Cr*" in THF and H,O (1:99)

Cr** and Hg?" in CH;CN

Cr®" and Cr?" in aqueous solution

Cr?" in a methanol-H,O (3:2, v/v,
pH=17.2)

Cr?* in THF-water (v/v = 9/1)
buffer solution

Cr*" in MeOH-H,0 (3:2, v/v, pH =
7.4) solution

Cr* in DMF/HEPES buffer (20
mM, pH =7.0, 1:1, v/v)

0.14 ppb

25 uM

0.10 uM

5 ppb

2.5 ug/L

0.03 uM

0.23 uM

0.2 pM

0.1 uyM
(5.2 ppb)

2.5%10°M

2x10%M

5.5x10%M

0.023 uM

0.14 nM

1 uM

2 uM

26 nM

7.5 ppb

8.18 x 10"M

0.131 pM

17.2 nM
(0.89 ppb)

1.38 x 10°M!

1.75 x 103 M1

1.4 x 10* M"!

7.52 x 104 M1

9.24 x 1010 M!

1.2 x 106 M!

(2.38 £0.14)103 M!

1.02 x 10*M-!

8.22 x 10*M!

7.32 x 104 M1

1.03 x 104 M!

5.56 x 104 M!

1.96 x 103 M!

4.44 % 103 M"!
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Table S3. TDDFT-calculated excitation energies and oscillator strengths for the
lowest singlet excited states for 3 and 5 in DMF and water solutions.

In DMF In water
Energy | Wavelength | Oscillator | Energy | Wavelength | Oscillator
(eV) (nm) strength (eV) (nm) strength

3

Si 3.2714 378.99 0.0275 3.2777 378.26 0.0262

S, 3.5899 345.37 0.5861 3.5989 344.50 0.5534

S 3.7008 335.02 0.0206 | 3.7181 333.46 0.0136
5

Si 3.6088 343.56 0.3513 3.6163 342.85 0.3261

S, 3.6772 337.17 0.0120 | 3.6948 335.57 0.0073

Ss 3.8287 323.83 0.2862 | 3.8373 323.10 0.2856
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