Supporting Information
Chromenone-rhodamine conjugate for naked eye detection of Al3+ and Hg2+ ions in semi aqueous medium
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Subhendu Mondala, Chandrakanta Bandyopadhyayb and Kumaresh Ghosha*

aDepartment of Chemistry, University of Kalyani, Kalyani-741235, India. 
Email: ghosh_k2003@yahoo.co.in; kumareshchem18@klyuniv.ac.in 
Fax: +913325828282; Tel: +913325828750 Extn: 305
bDepartment of Chemistry, R. K. Mission Vivekananda Centenary College, Rahara, Kolkata 700 118, West Bengal, India 
Email: kantachandra@rediffmail.com

1. Change in emission of compound 1 with various metal ions in MeCN/water (3:1, v/v; 10 mM HEPES buffer ; pH = 6.85) 






















Figure 1S. Change in emission of 1 ( c = 2.5 x 10-5 M ) upon addition of 20 equiv. amounts of (a)Fe3+,  (b) Fe2+, (c) Cd2+, (d) Cu2+, (e) Pb2+, (f) Mg2+, (g) Ni2+, (h) Ag+, (i) Co2+ and (j) Zn2+ ions [In all cases [cation] =  2.5 x 10-3 M ] in CH3CN/water (3:1, v/v; 10 mM HEPES buffer; pH = 6.86) [ex  = 510 nm].


2. Change in absorbance for compound 1 with various metal ions in MeCN/water (3:1, v/v; 10 mM HEPES buffer; pH = 6.85)










































Figure 2S. Absorption titration of 1 ( c = 2.5 x 10-5 M ) upon addition of 20 equiv. amounts of (a)Fe3+,  (b) Fe2+, (c) Cd2+, (d) Cu2+, (e) Pb2+, (f) Mg2+, (g) Ni2+, (h) Ag+, (i) Co2+ and (j) Zn2+ (in all cases [cation] =  2.5 x 10-3 M ) in CH3CN/water (3:1, v/v; 10 mM HEPES buffer; pH = 6.86). 

3. Detection Limit











Figure 3S.  Detection Limit for compound 1 with (a) Al3+ and (b) Hg2+ in CH3CN/H2O solution (3:1, v/v; 10 mM HEPES buffer; pH = 6.85)


4. Effect of pH










Figure 4S. (a) Change in Absorption spectra of 1 at different pHs and (b) absorption vs pH in CH3CN/water HEPES buffer (3:1, v/v). 





5. Complexation Experiments



















Figure 5S. Change in fluorescence intensity of 1-Al3+ complex on addition of (a) 6.5eq. amounts of TBAF (c = 5 x 10-3 M), (b) 6.5 eq. amounts of TBAI (c = 5 x 10-3 M) and 1-Hg2+ complex on addition of (a) 3 eq. amounts of TBAF (c = 5 x 10-3 M), (b) 3 eq. amounts of TBAI (c = 5 x 10-3 M) in CH3CN/H2O solution (3:1, v/v; 10 mM HEPES buffer ; pH = 6.85). 
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Figure 6S. Change in absorbance of 1-Al3+ complex on addition of (a) 6.5 eq. amounts of TBAF (c = 5 x 10-3 M), (b) 6.5 eq. amounts of TBAI (c = 5 x 10-3 M) and 1-Hg2+ complex on addition of (a) 3 eq. amounts of TBAF (c = 5 x 10-3 M), (b) 3 eq.  amounts of TBAI (c = 5 x 10-3 M) in CH3CN/H2O solution (3:1, v/v; 10 mM HEPES buffer; pH = 6.85). Insets show the respective colour change under ordinary light.
6. Benesi-Hildebrand plot











Figure 7S.  Benesi- Hilderband plots for compound 1 with (a) Al3+ and (b) Hg2+ ions in CH3CN/H2O solution (3:1, v/v; 10 mM HEPES buffer; pH = 6.85).

7. Test of FRET












Figure 8S. Fluorescence emission spectra of 1 (c = 2.5 x 10-5 M ) with addition of 20 equivalent amount of (a) Al(ClO4)3 and (b) Hg(ClO4)2  (c = 2.5 x 10-3 M ) in CH3CN/H2O  solution (3:1, v/v; 10 mM HEPES buffer ; pH = 6.85) with the excitation at 310 nm.











           Table 1S: Reported Rhodamine-based structures for dual ion sensing (Al3+ and others)
	Entry
	Structure of compounds
	Selectivity
	Medium
	Detection limit (M)
	Ref.

	1
	

	Al3+ and Pb2+ ion
	Ethanol/HEPES solution (1/5, pH 7.4)
	1.05 x 10-8   for Al3+
	1

	2
	

	Al3+ and Fe3+ ion
	CH3OH/H2O (9:1, v/v, pH 7.0, 10 mM Tris)
	3.9 x 10-6 for Al3+ and 4.3 x 10-6 for Fe3+
	2

	3
	

	Al3+ and Zn2+ ion
	CH3CN:H2O (9:1, v/v) for Al3+

	1.83 x 10-7  for Al3+

	3

	4
	

	Al3+  ion
	CH3CN/H2O (4/1, v/v; 10 μM tris HCl buffer; pH 7.0).
	8.57 x 10-7
	4

	5
	

	Al3+  ion
	CH3CN–H2O (4 : 1, v/v, 10 mM Tris–HCl buffer, pH 7.0)
	2.94 x 10-5
	5

	6
	

	Hg2+ ion
	CH3CN/H2O (1:1, v/v,  10 mM, Tris-HCl buffer pH 7.04)
	2.63 x 10-8
	6

	7
	

	Hg2+ ion
	DMF:H2O (2:8, v/v).
	7.48 x 10-9
	7

	8
	

	Hg2+ ion
	HEPES/CH3CN (1:1, pH 7.0)
	1 x 10-7
	8

	9
	

	Hg2+ and  Fe3+ ion  
	EtOH/PBS buffer (1:1,  v/v,pH 7.4)
	2.72 x 10-6
	9

	10
	

	Hg2+ ion
	Water/ethanol (1:4, v/v, PBS buffer, pH 7)
	2.59 x 10-9
	10

	Our work
	

	Dual detection of Al3+ and Hg2+ ion
	CH3CN/H2O (3:1, v/v; 10 mM HEPES buffer ; pH = 6.85
	1.9 x 10-7  for Al3+ ion and 1.26 x 10-7 ion for Hg2+ ion
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1H NMR (CDCl3, 400 MHz) of 1
[image: H:\LAB\KG-SM-22\Spectra\1H NMR.jpg]






































13C NMR (CDCl3, 100 MHz) of 1
  
[image: G:\Subhendu\KG-SM-22\CH3CN-H2O(3-1)\Spectra\13C NMR.jpg]






































MASS spectrum of 1 

[image: C:\Documents and Settings\Administrator\Desktop\CH3CN-H2O(3-1)\Spectra\mASS5.jpg]
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