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1. General procedure for drawing Job plot by UV-vis method:
Stock solution of same concentration of SPNH and Cr®* were prepared in the order of ~
2.0 X 10 M in CH3CN-HEPES buffer (7/3,vlv, 25°C) at pH 7.4. The absorbance in each case
with different host—guest ratio but equal in volume was recorded. Job plots were drawn
by plotting Al. Xnost VS Xhost (Al = change of intensity of the absorbance spectrum during

titration and Xt is the mole fraction of the host in each case, respectively).

2. Association constant determination by Uv-vis methods:
Binding constant was calculated according to the Benesi-Hildebrand equation®. Ka was
calculated following the equation stated below.
1/(A-Ao0) = 1/{K(Amax-Ao) [M].} + 1/[Amax-Ao]
Here Ao is the absorbance of receptor in the absence of guest, A is the absorbance
recorded in the presence of added guest, Amax is absorbance in presence of added
[M]max and K is the association constant (M™). The association constant (K) could be
determined from the slope of the straight line of the plot of 1/(A-Ao0) against 1/[M],. The
association constant (Ks) as determined by UV-vis titration method for sensor with Cr®* is

found to be 2.2 x 10* M.

0.0301

Y=5E-08x +0.0011
R=0.9814

0.025+
0.0201
0.015+
0.010+

0.005+

0.000

0  1x10° 2x10° 3x10° 4x10° 5x10°

1/[Cr’]
Figure S1: Benesi—Hildebrand plot from UV-vis titration data of SPNH (c = 1x10°M)
with Cr¥*(c = 2x10™M).
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3. Association constant determination by Fluorescence methods:

The binding constant value of Cr®* with SPNH has been determined from the emission
intensity data following the modified Benesi—Hildebrand equation, 1/Al = 1/Al max +
(/K[C]) (/A1 max). Here Al = I-Imin and Al max = Imax-Imin, where Imin, I, and Imax
are the emission intensities of sensor considered in the absence of Cr**, at an
intermediate Cr®* concentration, and at a concentration of complete saturation where K is
the binding constant and [C] is the Cr®* concentration, respectively. From the plot of 1/(1-
Imin) against [C]™ for sensor, the value of K has been determined from the slope. The
association constant (K,) as determined by fluorescence titration method for sensor with
Cr¥ is found to be 7.7 x 10* M (error < 10%).
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Figure S2: Benesi—Hildebrand plot from fluorescence titration data of SPNH (c =1x10
*M) with Cr¥*(c = 2x10™*M).

4. Determination of fluorescence quantum yield:

Here, the quantum yield ¢ was measured by using the following equation,

Px = @s (Fe/ F)(As/ A’ ns)

Where,

X & S indicate the unknown and standard solution respectively, ¢ = quantum yield,

F = area under the emission curve, A = absorbance at the excitation wave length,

n = index of refraction of the solvent. Here ¢ measurements were performed using

rhodamine-B in ethanol as standard [¢ = 0.65] (error ~ 10%).



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

5. Calculation of the detection limit:

The detection limit (DL) of SPNH in absorption and emission spectra for Cr®* was
determined from the following equation:

DL = K* Sh1/S

Where K = 2 or 3 (we take 3 in this case); Sbl is the standard deviation of the blank
solution; S is the slope of the calibration curve.

From the graph Fig.S3(a), we get slope = 0.0059, and Sb1 value is 0.011985.

Thus using the formula we get the Detection Limit for Cr** = 6.09 uM in Uv-vis
absorption spectra.

From the graph Fig.S3(b), we get slope = 18.034, and Sbh1 value is 27.6788.

Thus using the formula we get the Detection Limit for Cr** is 4.6 pM in Fluorescence

spectra.
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Figure S3 (a) Changes of absorbance of SPNH (c = 1x10°M) as a function of Cr¥*(c =
2x10™M) at 440 nm. (b) Changes of Fluorescence Intensity of SPNH (c =1x10°M) as a
function of Cr**(c = 2x10™M) at 675 nm.
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6. 'H NMR spectrum (S4) of compound A:
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7. Mass spectrum (S5) of compound A:
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8. 'H NMR spectrum (S6) of SPNH:
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9. 13C NMR spectrum(S7) of SPNH:
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10. Mass spectrum (S8) of Sensor SPNH:
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11. Mass spectrum(S9) of SPNH-Cr** complex:

CHICH, _
1305243 #2110 RT: 0.04-025 AV: 8 NL: 5.21E6
T: - p ESI Full ma | 50.00-2000.00]

. 42927

955

L

-3
IFTERI Y] |

Relative Abundance
(=]
i

40 535.27
3%
33
255 ' 978.73
20% i '
153 l
e 12820 72120 82257 oo 1460.67
5‘; 148,13 381.87 846.93 _10122? 1304.33 1491.73 1703.07 1958.27
B .-—-h—-—-r-l-\——l-trl-ll-«l—‘ﬁk-uﬂl - — i - -
200 400 600 800 1000 1200 1400 1600 1800 2000

m

10



Electronic Supplementary Material (ESI) for Dalton Transactions

This journal is © The

Absorbance

Absorbance

Royal Society of Chemistry 2013

12. UV-vis absorption spectra of SPNH (S10)(c = 1x10°M) with different cations (c
= 2x10*M) in CH3CN-HEPES buffer solution (7/3, v/v, 25°C) at pH-7.4 :
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13. Fluorescence titration spectra (S11) of receptor (c = 1x10”° M) with different
guest cations (c = 2x10™*M) in CHsCN-HEPES buffer solution (7/3, v/v, 25°C) at pH-

1.4 :
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14. Theoretical calculation.

Computational Study:

The ground state geometry of SPNH and its Cr-complex were optimized using
Density Functional Theory (DFT). The B3LYP functional and 6-31G basis set used
for all atoms. The calculation of absorption and emission were performed using Time
Dependent Density Functional Theory (TD-DFT). The energy difference between the
optimized geometry at the excited state which gives the Anax and the ground state was
used in computing emission. The first excited state of the SPNH and the Cr-complex
did not the match the observed Amax, SO Other excited state was used to calculate the
emission.  All the computation in acetonitrile solvent was carried out using
Polarizable Continuum Model (PCM). All these computational work were carried out
using Gaussian 09 program.

The experimentally observed absorption peak (Amax) at 373 nm for SPNH is in
good agreement with the theoretically calculated value of 400 nm in gas phase and
351 nm in acetonitrile medium (table -2). Whereas for SPNH-Cr complex the
calculated absorption at 444 nm and 448 nm in gas phase and acetonitrile medium
respectively are more excitingly supports our experimentally observed absorption of
440 nm. In emission spectrum, SPNH shows the emission (Amax) at 675 nm which is
in accord with the theoretically calculated 694 nm in gas phase and 657 in acetonitrile
medium. For SPNH-Cr complex also we studied emission nature but we got a
characteristic peak at 640 nm with low intensity. Using 6-31+G (d,p) we studied, too

16



Electronic Supplementary Material (ESI) for Dalton Transactions

This journal is © The Royal Society of Chemistry 2013

which results the absorption peak at 349 nm in acetonitrile which is very close to our
calculated data using 6-31G.

Cartesian Coordinates 1. SPNH (Solvent Phase).

B3LYP optimized structure (Hydrogen atom is removed for clarity)

Energy(B3LYP)=-1602.5317702 a.u

Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z
1 6 0 -2.705363 3.017094 1.012498
2 6 0 -3.763924 2.214381 0.599554
3 6 0  -3.650900 1.540227 -0.617980
4 6 0 -2513721 1.638256 -1.420822
5 6 0  -1.450230 2.422169 -0.980703
6 6 0 -1.540939 3.116169 0.235035
7 1 0 -2.776742 3.570886 1.941667
8 1 0 -4660921 2.116948 1.197262
9 1 0  -2.464939 1.109915 -2.364059
10 1 0  -0.558694 2.499932 -1.590207
11 7 0 -4.769310 0.704950 -1.071889
12 8 0 -4.674975 0.147434 -2.169296
13 8 0  -5.754602 0.597971 -0.335310
14 6 0 -0.483250 4.077938 0.692814
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Cartesian Coordinates 2. SPNH —Cr complex (Solvent Phase).

B3LYP optimized structure(Hydrogen atom is removed for clarity)

Energy(B3LYP)=-3566.370858 a.u

Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y z
1 6 0 -0.075190 4.472122 -0.226522
2 6 0 0.292225 3.114182 -0.149763
3 6 0 -0.715108 2.107266 -0.150340
4 6 0 -2.086577 2.495706 -0.211406
5 6 0 -2.389842 3.879798 -0.269790
6 6 0 -1.413756 4.878801 -0.280246
7 1 0 0.712835 5.219566 -0.242627
8 1 0 -3.435663 4.169173 -0.313309
9 6 0 -1.781813 6.343684 -0.342636
10 1 0 -2.854712 6.475698 -0.508404
11 1 0 -1521738 6.858670 0.590387
12 1 0 -1.248885 6.853699 -1.153207
13 6 0 1.695866 2.787941 -0.122267
14 6 0 -3.217091 1.593711 -0.219720
15 1 0 2.417072 3.588113 -0.269342
16 1 0 -4.162254 2.121850 -0.258848
17 6 0 -3.250297 0.222696 -0.189644
18 1 0 -2.312244 -0.313254 -0.156611
19 7 0 2.151314 1.572880 0.037342
20 7 0 3.552644 1.415254 -0.075592
21 6 0 3.829358 0.130526 -0.118874
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-0.116587
-0.133597
-1.068294
0.004452
0.701270

0.384259

0.406372

2.701878
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Table-1: Structural parameters of the SPNH —Cr complex (solvent ACN)

Bond Distance Angle Angle Dihedral Angle |Dihedral
(A%) O) Angle

Crgz — O9o 1.89501 C|54 —Crez3—099 106.149 022-C|62-057-N19 -6.368

Cr63—-057 | 1.84842 | CI64 —Cr63 -O57 | 102.892

Cr63—-N19 | 2.03086 | Cl64 —Cr63—Cl62 | 100.882

Cr63-ClI62 | 2.37939 | CI64 -Cr63-N19 | 90.462

Cr63—-Cl64 | 2.33451 | N19-Cr63-022 | 77.195

022 -Cr63-CI62 | 92.005

Cl62 —-Cr63 -057 | 98.602

0O57-Cr63 —-N19 86.318

Table-2: Observed UV-Visible absorption and computed absorption of SPNH and
Cr-SPNH complex in acetonitrile and gas phase.

Medium Experimental TD-DFT f Experimental | Emissi
Absorption vertical Emission on
Aabs (NM) in Excitation (nm) (nm)
acetonitrile/ (nm)
water
Gas Phase 373 400 0.0241 675 694
SPNH
ACN 351 0.1003 657
Gas Phase 440 444 0.2129 675 640
SPNH
—Cr ["ACN 448 0.4548 ok
compl
ex
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HOMO of SPNH-Cr_complex

LUMO of SPNH-Cr_Complex
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