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1. Experimental Section :
A single crystal of HOQA suitable for X-ray crystallography was obtained by solvent diffusion
method using methanol and chloroform (Fig. 7).

2. General procedure for drawing Job plot by UV-vis method:

Stock solution of same concentration of sensor and Ni were prepared in the order of ~ 1.0 x 10
ML™ CH4CN . The absorbance in each case with different host-guest ratio but equal in volume
was recorded. Job plots were drawn by plotting Al. Xpest VS Xnost (Al = change of intensity of the
absorbance spectrum during titration and X, is the mole fraction of the host in each case,

respectively).
3. Determination of Detection Limit:

The detection limit DL of HOQA for Ni** was determined from the following equation*:

DL = K* Sbl/S

Where K = 2 or 3 (we take 3 in this case); Sb1 is the standard deviation of the blank solution; S is
the slope of the calibration curve.

From the graph we get slope = 8994 , and Sb1 value is. 0.015254564, Thus using the formula
we get the Detection Limit = 5.59 uM i.e. HOQA can detect Ni*" in this minimum concentration.

0.25 -

0.20 1 Y=8994x+0.056

R’=0.939

0.154

0.10 +

Absorbance

0.05 1

coOd¥—owonrn (O O O O O O O
0.0 50x10° 1.0x10° 1.5x10° 2.0x10°

Wavelength(nm)

+

Figure S1: Absorbance vs Conentration plot of receptor HOQA (1x10°M) with NiZ*,



4, Determination of Association constant:

The association constants were calculated based on the titration curve of the probes with
metal ions. Association constants were determined by a nonlinear least squares fit of the
data with the following equation. @

I = (lp + Ki-Co1 [1:1] + Ki-Ko- limCe2)/ (1 + Ky-Cg + Ky-Kp-Cay) (1)

| represents the absorbance intensity, lo represents the intensity of pure host, and Ij1.q
represents intensity at [G]/[H] = 1:1. Cg is the corresponding concentration of the guest
and K is the association constant. The association constant and correlation coefficients
(R) were obtained by a nonlinear least-square analysis of | vs. Cg.
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Figure S2: Plots of absorbance at 385 nm of HOQA as a function of [G].

5. Absorbance vs. pH plot :
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Figure S3: (a) Plots of absorbance at 385 nm of HOQA as a function of pH. The solid line is the
best fit pH titration curve with pKa 5.26. (b)Absobance intensity of HOQA (10 uM) at various
pH values in CHsCN-H,0 (9:1, v/v) medium in presence of Ni** (2.0 equiv., 2.0 x10™ M) at
385nm.



6. Absorbance vs Concentration plot
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Figure S4: The change of absorbance as a function of [Ni%*] at 385 nm

7. Electronic spectra of free NiCl, and adding the ligand (HOQA\) into it in acetonitrile

medium:

The d-d absorption of Ni ion in acteonitrile appears a weak broad band around 660 nm and on
adding HOQA into it two new weak absorptions appeared around 580 and 680 nm . The band
around 660 nm with less intensity remained ( Fig S5 (A) and (B) ) due to the less equivalent

addition of HOQA. These new absorptions are related to weak d-d transitions from distorted

tetrahedral geometry ( see text ).
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Fig: S5: Solution spectra of (A) NiCl, and (B) adding HOQA into it in acetonitrile

8. 'H NMR, ESI MS and FT-IR spectra of receptor and receptor + Ni:
'"H NMR of Receptor:
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3C NMR of Receptor :
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ESI HRMS spectra of Receptor:
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ESI LCMS spectra of receptor +Ni:
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ESI HRMS spectra of receptor +Ni:
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FT-IR data of (a) Receptor and its (b) Receptor +Ni
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9. NMR Titration spectra of receptor and receptor +Ni ( 0.2 equivalent and 0.5

equivalent) respectively:

a. NMR spectra of receptor (HOQA) in DMSO-d°
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b. NMR spectra of receptor (HOQA)+Ni?* (0.2 equiv) in DMSO-d®
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c. NMR spectra of receptor (HOQA)+Ni** (0.5 equiv) in DMSO-d®
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10.

Absorbance

UV-vis spectra of receptor (HOQA) in CH3CN-HEPES buffer (9:1, v/v, pH=7.4) .

0.64 Ni*'in CH3CN-HEPES buffer (9:1, viv, pH=7.4)
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Fig: S6: spectra of HOQA in acetonitrile-HEPES buffer(9:1, v/v, pH=7.4)

11.Fluorescence titration curve of receptor (HOQA) with Ni?*:

Fluorescence titration spectra of receptor (c = 1.0 x 10> M) with Ni*" i.e. (c=2.0x 10"
M) in CHsCN.
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Fig: S7: spectra of HOQA in acetonitrile-HEPES buffer(9:1, v/v, pH=7.4)

12. Crystal Data

Experimental details

Crystal data
Chemical formula
M;

Crystal system, space group
Temperature (K)
a, b, c(A)

B ()

Vv (A%

Z

Radiation type

W (mm™)

Crystal size (mm)

CgHgN4

172.19
Monoclinic, P2,
100

7.3136 (13), 4.5404 (8), 12.823 (2)
103.900 (4)
413.35 (13)

2

Mo Ka

0.09

0.73 x0.10 x 0.05
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Data collection
Diffractometer

Absorption correction

Tmina Tmax

No. of measured, independent and
observed [l > 2o(1)] reflections

Rint
(Sin 0/W)max (A7)

Refinement

R[F? > 26(F3)], wR(F?), S
No. of reflections

No. of parameters

No. of restraints

H-atom treatment

APmax> Apmin (€ A_3)

X-ray structure analysis:

Bruker SMART APEX Il DUO CCD area-detector
diffractometer

Multi-scan
(SADABS; Bruker, 2009)

0.937, 0.996
6873, 1072, 978

0.040
0.652

0.033, 0.085, 1.10
1072

126

1

H atoms treated by a mixture of independent and constrained refinement

0.24,-0.18

The data were collected using a Bruker APEX2 DUO CCD diffractometer with

the graphite monochromated MoKa radiation at a detector distance of Scm and with

APEX2 software. The collected data were reduced using SAINT program and the

empirical absorption corrections were performed using the SADABS program. The

structure were solved by direct methods and refined by least-squares using the SHELXTL

software package. N-bound H atoms were located in the difference Fourier map and
refined freely [N—H = 0.90(2) and 0.93(2) A]. The remaining H atoms were placed in

calculated positions with C—H = 0.95 A after checking their positions in the Fourier

difference map. The Ui, values were constrained to be 1.2 U Of the carrier atom. 746

Fridels pairs have been merged. The crystallographic data and hydrogen bonds geometry

are presented in Table 1 and 2, respectively. Crystallographic data for receptor HOQA
has been deposited with the Cambridge Crystallographic Data Center No. CCDC 956036.

Table 2

Hydrogen-bond geometry (A, ©)
D—H---A
N4—H2N4---N1'
N4—H1N4---N3"

D—H H--A D---A
0.90 (2) 2.18(2) 3.054 (2)
0.94 (2) 2.11(2) 3.029 (2)

Symmetry codes: (i) —x, y+1/2, =z; (ii) —x-1, y+1/2, —z.

D—H-A
165 (3)
166 (2)

12



13. Computational details:

Gaussian 03 package were used for the Density Functional Theory (DFT) calculations and with
the help of “Gauss View” the visualization of Molecular orbitals were performed. The method
used was Becke’s threeparameterhybrid-exchange functional, the nonlocal correlation provided
by the Lee, Yang, and Parr expression, and the Vosko,Wilk, and Nuair 1980 local correlation
functional (111) (B3LYP). 'The 6-311+G(d,p)basis set was used for calculations. Single-point
energy calculations were done in the gas phase.

The ligand geometry was taken form X-ray crystal structure and without further optimization it
was used for calculations but for the complex species the structure were optimized with B3LYP
functional and 6-311+G(d,p)basis with no symmetry constrain. Time-dependent DFT (TD-
DFT)calculations were also carried out using the same functional in gas phase. For ligand TD-
DFT calculations, singlet excited states were calculated based on the singlet ground state
geometry but for complex, triplet excited states were calculated based on the triplet ground state
geometry.

Form TD-DFT calculations, the electronic transition was observed from HOMO to LUMO and
HOMO to LUMO +1 at 327.08 and 275.03 nm respectively with very strong oscillator strength
(F)=0.2460 and 0.5341 respectively which are very close to our experimental value.

For complex, the peak at 367.04 nm has been observed due to HOMO to LUMO transition of
alpha orbitals with relatively low oscillator strength (f) =0.12.
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Figure S7: Theoretically calculated electronic spectra of receptor(HOQA).
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Figure S9: Electronic spectra of complex obtained form calculation.
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Figure S8: Optimized geometry of Ni** complex.
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Coordinates of optimized geometry of complex.

3.18697800
3.19631000
2.05464900
2.07539400
4.65830200
3.61997200
3.78999000
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3.25405500
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-3.94609300
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0.21696000
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3.79880000
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