Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Supporting Information

Synthesis of Triazole Linked Fluorescent Amino Acid and Carbohydrate Bio-
Conjugates: A Highly Sensitive and Skeleton Selective Multi-Responsive
Chemosensor for Cu(Il) and Pb(IT)/Hg(II) Ion

Arunabha Thakur, Pranab Deb, Dipendu Mandal, Bijan Mondal and Sundargopal Ghosh*

Department of Chemistry, Indian Institute of Technology Madras, Chennai 600 036, India.
Phone: (+91) 44 2257 4230; Fax: (+91) 44 2257 4202
Email: sghosh@jiitm.ac.in

Table of contents

Page No

'H, *C and ESI-mass spectrum of 3-6 S3-S10
Figure S1.  Job's plot of 4 with Cu®" in CH3CN indicating the formation of

1: 1 complex species. S11
Figure S2.  Electospray mass spectrum of [3.Cu®']. S12
Figure S3.  Electospray mass spectrum of [4.Cu®']. S13
Figure S4.  Electospray mass spectrum of [5.Hg”']. S14
Figure S5.  Electospray mass spectrum of [5.Pb*']. S15
Figure S6.  Electospray mass spectrum of [6.Hg”']. S16
Figure S7.  Electospray mass spectrum of [6.Pb*']. S17
Figure S8.  Fluorescence intensity of 3 or 4 at each concentration of Cu®"

added (top), and of 6 at each concentration of Pb*" (bottom)

normalized between the minimum fluorescence intensity and

the maximum fluorescence intensity. S18


mailto:sghosh@iitm.ac.in

Figure S9.

Figure S10.

Figure S11.

Figure S12.

Figure S13.

Figure S14.

Figure S15.

Figure S16.

Figure S17

Figure S18

Figure S19

Figure S20

Figure S21

Table S1

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Fluorescene emission changes of 4 (1.5 x10'° M) upon addition of

several cations upto 1 equivalent in CH3;CN/H,O (2:8) solution.

Quantitative binding data (Benesi-Hildebrand plot) for 3 and 4 with Cu®"
and 6 with Pb*"and Hg2+ ion.

Quantitative binding data (Benesi-Hildebrand plot) for § with
Hg*"and Pb*" ion.

Changes in the absorption spectra of 3 (1 x 10™ M) in CH3;CN/H,0O

(2:8) upon addition of several metal cations tested.

Fluorescene emission changes of 3 (1.5 x10'° M) upon addition of

several cations upto 1 equivalent in CH3;CN/H,O (2:8) solution.

Changes in the absorption spectra of 4 (1 x 10™ M) in CH3;CN/H,0O

(2:8) upon addition of several metal cations tested.

Changes in the absorption spectra of 5 (1 x 10™ M) in CH3;CN/H,0

(2:8) upon addition of several metal cations tested.

Changes in the absorption spectra of 6 (1 x 10™ M) in CH3;CN/H,O

(2:8) upon addition of several metal cations tested.

Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of 4.
Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of [4.Cu*’]
Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of 6.
Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of [6.Hg2+]

Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of [6. Pb*']

Distance of metal to donor center and Weiberg Bond Indices (WBI)
of all the model complexes

S19

S20

S21

S22

S23

S24

S25

S26

S29

S31

S33

S38

S40

S42



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

'"H NMR spectra of 3 (CDCl3)
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'"H NMR spectra of 4 (CDCl3)
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'"H NMR spectra of 5 (CDCl3)

e e N R e

L

il
=l
i)
i
o
-
1
1
[
4l
[
o
8]
o
] I\J_
-
.
-

[
000~
Lol —

TOnT

1. 9l7

1. BTh

HH

(.
i

|l

&

ey

180 170 160 150 140 130 120 110 100 90 a0 50 40 30 20 10 pepm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

'"H NMR spectra of 6 (CDCl3)
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Figure S1. Job's plot of 4 with Cu*" in CH3CN indicating the formation of 1:1 complex
species.
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Figure S6.  Electospray mass spectrum of [6.Hg" ]
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Figure S8. Fluorescence intensity of 3 or 4 at each concentration of Cu®" added (top),
and of 6 at each concentration of Pb*" (bottom) normalized between the minimum

fluorescence intensity and the maximum fluorescence intensity.
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Figure S9. Fluorescene emission changes of 4 (1.5 x10™'° M) upon addition of several

cations upto 1 equivalent in CH3CN/H,O (2:8) solution.
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Figure S10. Quantitative binding data (Benesi-Hildebrand plot) for 3 and 4 with Cu
and 6 with Pb*" and Hg*ion.
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Figure S11. Quantitative binding data (Benesi-Hildebrand plot) for 5 with Hg*"

and Pb*"ion.
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Figure S12: Changes in the absorption spectra of 3 (1 x 10 M) in
CH;CN/H;0 (2:8) upon addition of several metal cations tested.
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Figure S13. Fluorescene emission changes of 3 (1.5 x10™'° M) upon addition of

several cations upto 1 equivalent in CH3;CN/H,O (2:8) solution.
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Figure S14. Changes in the absorption spectra of 4 (1 x 10° M) in CH;CN/H,0

(2:8) upon addition of several metal cations tested.
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Figure S15. Changes in the absorption spectra of 5 (1 x 10° M) in
CH;CN/H;0 (2:8) upon addition of several metal cations tested.
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Figure S16. Changes in the absorption spectra of 6 (1 x 10° M) in
CH;CN/H;O0 (2:8) upon addition of several metal cations tested.
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Computational details

Calculated geometries were fully optimized in the gas-phase with tight convergence criteria at
the DFT level with the Gaussian 09 package' using the Cam-B3LYP? functional to produce a
better performance where weak interactions are involved, such as those between ligands and
heavy metals. The 6-31G* basis set was used in the optimizations for all atoms and the
LANL2DZ’ basis set with effective core potentials for Pb, Hg and Cu. The LANL2DZ basis set
uses the effective core potentials of Hay and Wadt. The nature of the optimized stationary points
was confirmed by analytic computation of harmonic force constants at the aforementioned DFT
level. From these gas-phase optimized geometries, all reported data were obtained by means of
single point (SP) calculations, at the same level of theory. Bond orders were characterized by the
Wiberg bond index (WBI)* and calculated with the Natural Bond Orbital (NBO) population

analysis, as the sum of squares of the off-diagonal density matrix elements between atoms.
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Cartesian coordinates for the calculated structure of ligand 3 (in A).
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Figure S17. Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of 4.

Cartesian coordinates for the calculated structure of 4 (in A).
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Figure S18. Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure for 4.Cu(ClO4),.

Cartesian coordinates for the calculated structure of 4.Cu(ClOy,);.
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Cartesian coordinates for the calculated structure of 5.
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Figure S19. Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure of 6.
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Cartesian coordinates for the calculated structure of 6.
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Cartesian coordinates for the calculated structure of 5.Hg(ClO4).
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Cartesian coordinates for the calculated structure of 5.Pb(ClOy,),.
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Figure S20. Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure for 6.Hg(ClO4),.
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Cartesian coordinates for the calculated structure of 6.Hg(ClO,),.
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Figure S21. Calculated (cam-B3LYP/6-31G*/LANL2DZecp) structure for 6.Pb(ClO,),.

Cartesian coordinates for the calculated structure of 6.Pb(Cl0y,),.
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Table S1. Distance of metal to donor center and Weiberg Bond Indices (WBI) of all the model complexes

Compound Distances (A) WBI Compound Distances WBI
(A)
dun 3.Cu(ClOy), 2.05274 0.2596 5.Pb(ClOy), 2.43925 0.1556
dmo 1.97460 0.2674 2.44669 0.1213
dM-0 (perchlorate) 2.61836 0.0960 2.51054 0.1199
dM-0 (perchlorate) 2.008 0.2776 2.63201 0.0970
dM-0 (perchlorate) 1.95217 0.3183 2.49879 0.1152
dM-0 (perchiorate) 2.29946 0.1738 2.65294 0.0937
dun 4.Cu(ClOy), 2.05655 0.2575 6.Hg(ClO,), 2.38248 0.2480
dmo 1.97404 0.3673 2.48172 0.1385
dM-0 (perchlorate) 2.61904 0.0959 2.41256 0.2196
dM-0 (perchlorate) 2.00925 0.2774 2.39992 0.2258
dM-0 (perchlorate) 2.29585 0.1751 2.45043 0.1945
dM-0 (perchlorate) 1.95093 0.3193 2.35932 0.2574
dun 5.Hg(ClO,), 2.37974 0.2477 6.Pb(Cl0y), 2.37899 0.1678
dmo 2.48994 0.1413 2.45715 0.1118
dM-0 (perchiorate) 2.44803 0.1990 2.43444 0.1335
dM-0 (perchiorate) 2.38884 0.2567 2.69567 0.0865
dM-0 (perchlorate) 2.44353 0.2333 2.50659 0.1112
dM-0 (perchlorate) 2.35839 0.1995 2.70370 0.0856
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