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Materials and Characterization Methods:
The 2-((pyridin-4-ylmethyl)amino)terephthalic acid (H2BDC-NH-CH2-Py) linker was 
synthesized and characterized (Figures S1-S3, Supporting Information) following the procedure 
described below. All the chemicals were purchased from commercial sources and used without 
further purification. Fourier transform infrared (FT-IR) spectroscopy data were recorded in the 
range of 400-4000 cm-1 at room temperature with a Perkin Elmer Spectrum Two FT-IR 
spectrometer. The following indications were used to indicate the corresponding absorption 
bands: very strong (vs), strong (s), medium (m), weak (w), shoulder (sh) and broad (br). 
Thermogravimetric (TG) experiments were carried out with a heating rate of 10 °C min-1 under 
argon atmosphere using using a SDT Q600 thermogravimetric analyzer. XRPD data were 
collected in transmission mode using a Bruker D2 Phaser X-ray diffractometer (30 kV, 10 mA) 
using Cu-Kα (λ = 1.5406 Å) radiation. Specific surface area for N2 sorption was measured on a 
Quantachrome Autosorb iQMP gas sorption analyzer at -196 °C. The compound was activated at 
80 °C for 6 h under dynamic vacuum. Fluorescence emission studies were performed at room 
temperature using a HORIBA JOBIN YVON Fluoromax-4 spectrofluorometer. Fluorescence 
lifetimes were measured using a time-correlated single-photon counting (TCSPC) method on an 
Edinburgh Instrument Life-Spec II instrument. DFT calculations were carried out with the 
Gaussian 09 package using the B3LYP/6-31G basis set.

Preparation of IITG-6a Suspension for Fluorescence Sensing Experiments:
2 mg of IITG-6a was taken in 3 mL of milli-Q water into a 5 mL glass vial and it was converted 
to a suspension by sonicating for 1 h. The suspension was kept at ambient condition for 24 h to 
achieve a stable suspension before fluorescence experiments.

Fluorescence Sensing Experiments:
100 μL of aqueous suspension of IITG-6a was taken in a 5 mL quartz cuvette containing 2900 
μL milli-Q water. Afterward, 10 mM aqueous solution of ascorbic acid (AA) was added to it in 
stepwise manner (50 μL in each step, total 200 μL). The fluorescence spectra were recorded 
before and after addition of AA. For the time dependent fluorescence experiment, a total volume 
of 200 μL of 10 mM AA was added at a time to the MOF suspension and the fluorescence 
spectra were recorded after every 60 s up to 300 s. The solution was excited at 350 nm and 
emission spectra were recorded in the range of 390 to 600 nm.

Preparation of AA-Spiked Urine Sample:
At first, 10 mL fresh urine of a healthy human was stored. Afterward, 500 mL of concentrated 
nitric acid was added to it and centrifuged for 10 min at a rate of 2500 rpm. The supernatant 
obtained after centrifugation was collected and diluted with milli-Q water to a concentration of 
100 times that of the original volume. After that, an adequate quantity of AA was added to the 
urine sample to make the AA concentration in the urine sample as 10 mM.

Single-Crystal X-ray Diffraction:
For determining the structure of IITG-6, X-ray intensity data were collected at 100 K on a 
Rigaku Oxford Diffraction Supernova Dual Source (Cu at zero) diffractometer equipped with an 
Atlas CCD detector using ω scans and MoKα (λ = 0.71073 Å) radiation. The images were 



interpreted and integrated with the program CrysAlisPro.1 Using Olex2,2 the structure was solved 
by direct methods using the ShelXT structure solution program and refined by full-matrix least-
squares on F2 using the ShelXL program package.3, 4 Non-hydrogen atoms were anisotropically 
refined, and the hydrogen atoms in the riding mode with isotropic temperature factors were fixed 
at 1.2 times U(eq) of the parent atoms (1.5 times for methyl groups). The structure was refined as 
a 2-component inversion twin. 
CCDC 2164197 contains the supplementary crystallographic data for this paper and can be 
obtained free of charge from The Cambridge Crystallographic Data Centre 
via www.ccdc.cam.ac.uk/structures."

Synthesis of H2BDC-NH-CH2-Py Linker:
The below-mentioned synthetic procedure was followed during the synthesis of the H2BDC-
NHCH2-Py linker. 2-((pyridin-4-ylmethylene)amino)terephthalic acid (1.60 g, 6 mmol) was 
dissolved in 50 mL of DMF and stirred at room temperature until complete dissolution was 
achieved. After that, NaBH3CN (0.60 g, 9.00 mmol) was added to the mixture at 0 °C and kept 
under stirring conditions at 0 °C for 6 h. After 6 h, the reaction mixture was poured onto crushed 
ice in a 250 mL beaker and kept for 5 h to achieve complete precipitation of the yellow-colored 
product. Finally, the precipitate was collected by vacuum filtration, followed by washing with 
sufficient amount of water and drying in a conventional oven at 80 °C for 12 h. Yield: 0.8 g 
(2.93 mmol, 50%). 1H NMR (400 MHz, DMSO-d6): δ = 8.62 (d, 2H), 7.94 (d, 1H), 7.78 (d, 1H), 
7.15 (dd, 1H), 6.98 (d, 1H), 4.82 (s, 2H) ppm. 13C NMR (100 MHz, DMSO-d6): δ = 169.79, 
167.31, 157.45, 150.00, 147.62, 136.26, 132.73, 125.20, 116.18, 114.83, 112.45 ppm. ESI-MS 
(m/z): 273.08 for (M+H)+ ion (M = mass of H2BDC-C6H7N2 linker). In Figures S1-S3 
(Supporting Information), the NMR and mass spectra for the H2BDC-NH-CH2-Py linker are 
shown.

 
Scheme S1. Reaction scheme for the preparation of H2BDC-NH-CH2-Py linker.



Fig. S1. 1H NMR spectrum of the H2BDC-NH-CH2-Py linker in DMSO-d6.

Fig. S2. 13C NMR spectrum of the H2BDC-NH-CH2-Py linker in DMSO-d6.



Fig. S3. ESI-MS spectrum of the H2BDC-NH-CH2-Py linker in methanol. The spectrum shows 
m/z (positive ion mode) peak at 273.08, which corresponds to (M+H)+ ion (M = mass of 
H2BDC-NH-CH2-Py linker).

Fig. S4. EDX spectra and elemental mapping of IITG-6.



Fig. S5. FE-SEM images of IITG-6.

 
Fig. S6. Asymmetric unit of IITG-6 (thermal displacement ellipsoids are shown at 50% 
probability level). Color code: hydrogen (white), oxygen (red), carbon (gray), nitrogen (light 
blue), cadmium (light yellow).



Fig. S7. A rhomboidal box having formula Cd2(H2BDC-NH-CH2-Py)2 of IITG-6 with 
dimensions of 8.5 × 6.6 Å2.  

Fig. S8. Ball-and-stick representation of the 3D structure of IITG-6, viewed down the x-axis.



Fig. S9. FT-IR spectra of (a) H2BDC-NH-CH2-Py linker, (b) as-synthesized IITG-6 and (c) 
activated IITG-6a.

Fig. S10. TG curves of as-synthesized IITG-6 (black) and thermally activated IITG-6a (red) 
recorded under an argon atmosphere in the temperature range of 25-700 °C with a heating rate of 
10 °C min-1. 



Fig. S11. XRPD patterns of IITG-6a after stirring in different solvents: (a) fresh IITG-6a, 
IITG-6a after stirring in (b) H2O, (c) MeOH and (d) DMF for 4 h.

Fig. S12. XRPD patterns of IITG-6a after stirring in different solvents: (a) 1 M HCl, (b) pH = 8 
and pH = 10 for 4 h.



Fig. S13. N2 adsorption (black circles) and desorption (red circles) isotherms of IITG-6a 
recorded at –196 °C.

Fig. S14. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
leucine solution in water.



Fig. S15. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
glutathione solution in water.

Fig. S16. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
histidine solution in water.



Fig. S17. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
Mg2+ solution in water.

Fig. S18. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
glycine solution in water.



Fig. S19. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
K+ solution in water.

Fig. S20. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
Na+ solution in water.



Fig. S21. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
threonine solution in water.

Fig. S22. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
alanine solution in water.



Fig. S23. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
serine solution in water.

Fig. S24. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
glucose solution in water.



Fig. S25. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
phenylalanine solution in water.

Fig. S26. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
arginine solution in water.



Fig. S27. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
cysteine solution in water.

Fig. S28. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
valine solution in water.
 



Fig. S29. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
uric acid solution in water.

Fig. S30. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
homocysteine solution in water.



Fig. S31. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
lysine solution in water.

Fig. S32. Quenching of the fluorescence intensity of the suspension of IITG-6a (in water) upon 
the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution in presence of 200 µL of 10 mM 
urea solution in water.



Fig. S33. Change in the fluorescence intensity of IITG-6a in water as a function of AA 
concentration.

Fig. S34. Stern-Volmer plot for the fluorescence quenching of IITG-6a in water upon addition 
of AA.



Fig. S35. Lifetime decay profile of IITG-6a before and after the addition of 125 µL of 10 mM 
AA in water.

Fig. S36. Fluorescence response of IITG-6a towards AA present in human urine, orange juice, 
Indian gooseberry and lemon juice (grey color bars represent the fluorescence intensities of 
IITG-6a before the addition of various real samples and the green color bars represents the 
fluorescence intensities of IITG-6a after the addition of various real samples).



Fig. S37. Quenching of the fluorescence intensity of the suspension of IITG-6a (in human urine) 
upon the addition of 200 µL of 10 mM AA (Ascorbic Acid) solution.

Fig. S38. Recyclability test for the fluorescence turn-off response of the suspension of IITG-6a 
towards 10 mM AA solution in water (blue color bars represent the fluorescence intensities of 
IITG-6a before the addition of AA and the saffron color bars represents the fluorescence 
intensities of IITG-6a after the addition of AA).



Fig. S39. XRPD pattern of IITG-6a (a) before and (b) after the addition of 200 µL of 10 mM 
AA in water.

Fig. S40. Salt-induced (NaCl) screening of the extent of interaction of IITG-6a MOF with AA 
in water (λex = 350 nm and λem = 448 nm) (blue color bars represent the fluorescence intensities 
of IITG-6a before the addition of AA and the saffron color bars represents the fluorescence 
intensities of IITG-6a after the addition of AA).



Fig. S41. Zeta potential distribution of IITG-6a in water before and after addition of AA.

Fig. S42. (a) Original H-bonding between –CH2-OH group of the AA and –NH- group of the 
linker molecule and (b) other possible H-bonding between –CH-OH group of AA and –NH of 
the linker molecule.



Fig. S43. Images of IITG-6a-coated paper strips under UV lamp after and before the treatment 
of 10 mM aqueous AA solution.

Table S1. Crystallographic Parameters for the Crystal Structure of IITG-6.

Compound IITG-6
Formula unit C34H32Cd2N6O10

Formula weight (gmol-

1)
909.48

T (K) 100
Crystal system orthorhombic
Space group P212121

a (Å) 13.3653(2)
b (Å) 14.7692(2)
c (Å) 20.6731(3)
α (˚) 90
β (˚) 90
γ (˚) 90

V (Å3) 4080.76(10)
Z 4

calc (gcm-3) 1.480
2max (°) 59.44
F(000) 1816

Measured reflections 45999
Unique reflections 10230

Observed reflections (I 
> 2(I))

9092

Parameters refined 474



R1 0.0342
wR2 0.0816

R1 (all data) 0.0410
wR2 (all data) 0.0852

Goodness-of-fit (GOF) 1.041
 (mm-1) 1.099

CCDC-entry 1937854

Table S2. Average excited-state lifetime (<τ >*) values of IITG-6a before and after the addition 
of 200 μL of 10 mM AA solution in water.

Volume of AA 
solution added 

(µL)

a1 a2 τ1 (ns) τ2 (ns) <τ >* (ns)

0 0.05 0.95 2.65 14.32 13.74
200 0.35 0.65 2.06 12.52 8.86

Table S3. Comparison of the response time, detection limit and sensing media used for the 
reported chemosensors of AA in the literature.

Sl.
No
.

Sensor Material Type of 
Material

Sensing 
Medium

Detection 
Limit 
(nM)

Respon
se 
Time 
(s)

Detection 
method

Ref

1 [Cd(C14H10N2O4)
(C3H7NO)]·1.5H2O0.5C3
H7NO

MOF Water 31 < 60 Fluorescence This 
work

2 MOF-5/3D-KSC MOF PBS 240 - Electrochemic
al

5

3 Eu0.07Gd0.03-MOF MOF Water 184 - Ratiometric 6

4 Im@Eu-MOF MOF Water 100 - Fluorescence 7

5 CuNPs@C Nanoparticles Water 141 - Fluorescence 8

6 RhB@ DiCH3MOF-5 MOF Water 310 310 Fluorescence 9

7 ZJU-137 MOF Water 34 - Fluorescence 10

8 Ce-MOF MOF Water-
DMF

30 300 Colorimetric 11



Table S4. Bond distances of the Cd atoms of IITG-6 compound.
Atom Atom Length/Å
Cd1 O1 2.403(3)

Cd1 O51 2.383(3)

Cd1 O61 2.431(3)

Cd1 O72 2.341(3)

Cd1 O82 2.429(3)

Cd1 O10 2.268(3)

Cd1 N4 2.306(4)

Cd1 C222 2.726(4)

Cd2 O13 2.349(3)

Cd2 O23 2.435(3)

Cd2 O34 2.443(3)

Cd2 O44 2.330(3)

Cd2 O5 2.403(3)

Cd2 O9 2.301(3)

Cd2 N2 2.322(4)

Cd2 C13 2.749(4)

Cd2 C84 2.730(4)

11/2+X,3/2-Y,1-Z; 22-X,-1/2+Y,1/2-Z; 3-1/2+X,3/2-Y,1-Z; 41-X,1/2+Y,1/2-Z

9 Au NCs nanocrystals Water 200 300 Fluorescence 12

10 CQDs-MnO2 CQDs Water 42 180 Fluorescence 13



Table S5. Bond angles of the Cd atoms of IITG-6 compound.
Atom Atom Atom Angle (°)

O1 Cd1 O82 97.36(9)

O51 Cd1 O1 72.54(9)

O51 Cd1 O61 54.20(9)

O72 Cd1 O61 81.65(11)

O72 Cd1 O82 54.98(10)

11/2+X,3/2-Y,1-Z; 22-X,-1/2+Y,1/2-Z; 3-1/2+X,3/2-Y,1-Z; 41-X,1/2+Y,1/2-Z; 51-X,-1/2+Y,1/2-Z; 62-
X,1/2+Y,1/2-Z
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