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Materials

The chemicals required for the synthesis of the compounds: La(NO3);.xH,O (Ln=Y,
Eu, Gd, Tb, Dy) propargyl bromide (80 wt% in toluene, 0.3% magnesium oxide as stabilizer)
(Sigma-Aldrich); the compounds for the catalytic studies and 2, 5-dihyroxyterephthalic acid
(TCI); THF, DMF, EtOH, KOH, MeOH, HCI (SDfine, India). The organophosphorus
pesticides and nitroaromatics (Sigma) were used as purchased without any purifications. The
water used was double distilled through a Millipore membrane. All the chemicals were used as

purchased without any further purifications.
Synthetic procedure of the Ligand and MOF Compounds

The primary ligand, 2,5-bis(prop-2-yn-1-yloxy) terephthalic acid (2, 5 BPTA) was

prepared by employing a known procedure. !

All the compounds were prepared by the sequential layering of three different solutions.
The lanthanide nitrates, Ln(NOj3);.xH,0, (0.05 mmol , ~0.020 g) was dissolved in 1 mL water
(Solution A). Buffer solution (1 mL) was prepared by mixing 1:1 H,O and DMF (Solution B).
2, 2' Bipyridine (0.05 mmol, 0.008 g, compound 1a-5a) or 1, 10 phenanthroline (0.05 mmol,
0.009 g, compound 1b-5b) was dissolved in the buffer solution. The ligand 2,5-BPTA (0.05
mmol, 0.013 g) was dissolved in I mL of N, N-DMF (Solution C). In a Teflon-capped reaction
vessel, solution A (1 mL) containing the lanthanide salt was added at the bottom. Then, 1 mL
of solution B was carefully layered on the top of solution A followed by the addition of 1 mL
of solution C. The reaction vessel was closed with a cap, and kept undisturbed in an oven at 75
°C for 3-7 days. In the case of 2, 2’ bipyridine, large amount of cubic block shaped colourless
crystals were isolated after 7 days. In case of 1, 10 phenanthroline, products with similar
morphology came after 3 days. The yield in all cases was found to be in the range of ~60 - 70

% with respect to the lanthanide ions. Elemental analysis for all the compounds is listed in
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Table S1. Powder X-ray diffraction (PXRD) studies (Figure S1) has confirmed the phase purity

of the prepared samples. The mixed metal compounds were also prepared employing a similar

procedure (Figure S2, S3).

Table S1A. Synthesis of compound 1-5 in layering method

Compound Layer A Layer B Layer C Temp | Time Shape and
°O) (days) colour of
crystal
Compounds | Ln(NOs);-xH | 2, 2'-bipyridine | 2,5 BPTA 75 7 Colourless,
1a-5a O salt (0.020 | (0.008 g, 0.05 mmol) | (0.013 g, cubic
g, 0.05 | dissolved in the I mL | 0.05 mmol)
mmol) in 1 | buffer solution of|in 1 mL of
mL of water | DMF and water DMF
Compounds | Ln(NO;);'xH | 1, 10 phenanthroline, | 2,5 BPTA 75 3 Colourless,
1b-5b ,0 salt (0.009 g, 0.05 mmol) | (0.013 g, cubic
(0.020 g, in the 1 mL buffer | 0.05 mmol)
0.05 mmol) | solution of DMF and | in 1 mL of
in 1 mL of | water DMF
water
Table S1B Elemental Analysis of Compound 1-5 (a, b)
Compound %C %H %N %0
As Cale. As Calc. As Calc. As Calc.
Synthesized Synthesized Synthesized Synthesized
Compound 55.34 55.46 3.12 33 4.35 4.17 23.07 23.83
la
Compound 49.87 50.69 2.93 3.02 4.01 3.81 21.95 21.78
2a
Compound 50.19 50.33 2.86 3.00 3.85 3.79 21.41 21.63
3a
Compound 50.13 50.22 2.53 2.99 4.01 3.78 21.55 21.58
4a
Compound 49.34 49.98 2.71 2.98 3.9 3.76 21.6 21.47
S5a
Compound 56.84 56.99 2.99 3.19 4.1 4.03 23.41 23.01
1b
Compound 52.71 52.26 2.59 2.92 3.81 3.69 20.71 21.09
2b
Compound 52.06 51.89 2.53 2.9 3.86 3.67 20.69 20.95
3b
Compound 52.09 51.78 2.78 2.9 3.76 3.66 20.21 20.91
4b
Compound 51.76 51.54 2.5 2.88 3.66 3.64 20.85 20.80
5b
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Table S2a Selected bond lengths (A) and bond angles (deg) for 3a, Gd containing 2, 2'-
bipyridine MOF.
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Table S2b Selected bond lengths (A) and bond angles (deg) for 5b, Dy containing 1,10-

Compound 3a

Bond length(A) Bond angle (°)

Gd1-01 4 2.36(4) Compo@id8pil-01 5 76.71(15)

GdI-OT_Bond length@E36(4) Ol 4-GdI-NBohd arlgle (°) 147-.89(17)

6¢1-841 3 2.34(5) Ol 4-041-01' 2 B £R15H)

Od1-N1' 2 2.36(4) Qb 133894 INQ 124 80.06(18)

GgyiN132a 2.48(8) Y 3 pedgy A P 66((110)

GO B 2 2.44(4) 01 4:641-02 4 b SR

0¢1-02 4 b 2.38(3) 01 4:641-02 4 b PRS14)

05¢1-02 4 b 2.49(3) 01 4:641-02 3 B 62.46(14)

05¢1-02 2 b 2.33(5) 13589916y 152¢ B0 2(1®)

Dyl-O1 5 ¢ 2.38(4) A1 35834 Lewl's 2 PBAMNE)

Dyl-02 5 ¢ 2.43(3) Q1342894 1N 125 1657 334(159)

Q2 3-pedNQY D 128.43(14)

02 4 B-6¢1-01 2 68.85(14)

02 _4.byadbd104 79.37(19)

01 3:641-02 3 b 136.34(14)

NI 2r83d1eN1'52¢ 69.89(18)

01 _3.-p@dbN§ 2 78.29(15)

Q2 >-pEdNNI 2 83.44(19)

02 4 B-6¢1-N1 2 129.85(16)

02 4 B-6¢1-N1 2 1302%4(11%)

02 2 B-6¢1-N1 2 SR

Ol 3 &04d1-NI' 2 RIAS(1S)

02 3 +0di-Ni' 2 75.83(12)

1 3 OANIG 2 HY 1006

O2 4 BOHANI) 2 8%.56(18)

2 5 BHALNIY 2 66.98(19)

Ol 3 &G B » 99.98(14)

@b > aGilrQ gt b 136.98(13)

01 3 8-6¢1:02 4 b HRB )

01 3 8-6¢1-:02 1 b 124.08(13)

02 3 3-DJdi1-01 4 b B8 (1)

02 3 3-D41-02 4 b 142.34(14)

02 3 8-6¢1-:02 1 b §2.41(13)

01 4 b-6¢1-02 4 b MR I(1)

01 4 b-0¢1-02 5 b [ERIY()

02 4 b-6¢1-02 5 b 1P23X2)4)

a=1x, -y, 1-z 01 5 ¢-Dyl-02 5 ¢ 132.58(16)
B=1x13-y, 12
c=1-x,2-y, 1-z

phenanthroline MOF
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Table S4 Hydrogen bonding for 3a compound

D-H--A (A) d(DA—H) d(H-A) (A) | d(D--A) (A) /DHA (°) Symmetry transforms
(A)
Compound 3a
C3' 2-H3' 2:--01 6 0.95 2.57 3.49(9) 165.00 X,y,1+z
C2 6-H2A 6---O1 8 0.99 2.44 3.42(6) 170.00 1-x,1-y,1-z
C2 6-H2A 6:--:O1 7 | 0.99 2.56 3.52(6) 165.00 1-x,1-y,1-z
C4 6-H4 6---01 1 0.95 2.10 3.04(19) 170.00 1+x,y,Z
C4 9-H4 9---01 1 0.95 2.19 3.09(2) 157.00 1-x,2-y,-z
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Compound v(=C- v(C=C) | v(COO) | w(C=C) v(C=N) v(O-H)gnon | v(C-H)
H) (cm™) acid (cm™) (cm™) coordinated | Aromatic
(cm) (cm™) H,O
(cm)
2,5 BPTA ~3261 ~2126 ~1693 - -
Compound 1a- | ~3243 ~2117 ~1657 ~1584 ~1528 ~3640 ~3060
Sa
Compound 1b- | ~3309 ~2127 ~1670 ~1610 ~1539 ~3400-3300- ~3065
5b
2,2 - - - ~1578 ~1557 - ~3052
Bipyridine
1,10 - - - ~1644 ~1586 ~3363 ~3056
phenanthroline

Table S5. List of important IR bands observed in 1-5(a, b)

The IR spectra of the ligand, 2, 5 BPTA, (Figure S5a) exhibits a sharp band at 3261 cm-

I, which can be assigned to the stretching of the alkyne =C-H group. The band at 2126 cm’!

corresponds to the C=C stretching. A broad band in the 3000-2780 cm-! corresponds to the

aromatic C—H stretching from the benzene ring and the stretching of the methylene group. The

IR spectra of 2, 2' - bipyridine and 1, 10 — phenanthroline shows aromatic stretching bands at

3052 and 3056 cm!. The typical C=C and C=N frequency appears at 1584 and 1528 cm-! for

bipyridine and 1610, 1539 cm! for phenanthroline. For the compound 1a-5a, a sharp peak at

~3640 cm! corresponds to the stretching frequency of the lattice water molecule. Also, the

C=N stretching frequency appears to be red shifted to 1528 cm! for the electron donation from

N to the metal centres. For compounds 1b-5b, also, the C=N bond appears at ~1539 cm™! which

is red shifted from the uncoordinated phenanthroline. There are previous reports in this kind of

observations.>* In addition to these, other IR bands that corresponds to -C=0, =C-H, C=C etc.

have been observed. All the observed IR bands were listed in Table S5.
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Table S6. List of UV-Vis spectra observed in 1-5 (a, b)

SI No: Compound | Wavelength (nm) | Optical transition
UV-Vis

1 Ligand 278 -1
340 n-m*

2 2, 2' bipyridine 232 -1t
285 n-m*

3 1, 10 phenanthroline 256 n-m*
330 n-m*

4 Compound 1a-5a ~280 -1t
312-365 n-*

5 Compound 1b-5b ~290 -1
311-364 n-*

The room temperature UV-Vis spectra of the ligand (Figure S6a) showed absorption
bands corresponding to the n—i" (278 nm) and the n—n* (340 nm) transitions. For the 2, 2
bipyridine, the bands are observed at Ap.x 235 and 282 nm for the n1—n" and n—x" transitions.
Compared to 2,2'-bipyridine, 1,10-phenanthroline possesses a more rigid geometry with the
three aromatic rings substantially coplanar and the two nitrogen atoms in juxtaposition.’ This
means that with a greater extent of conjugation, less energy is needed (and the longer the
wavelength of radiation) to excite an electron for the 1 — n* transition, so that extensively
conjugated compounds can absorb longer wavelength. Here, the rigidity of phenanthroline is
reflected in the structured UV absorption spectral features, where we observed the Ay 256
and 330 nm for the n—n" and n—n" transitions.®” Compound 1a-5a exhibited a red-shift in the
UV-Vis spectra of both the in—n" and n—a" transitions at 280 and 320-350 nm. On the other
hand, the UV-Vis spectra of the phenanthroline complexes showed the bands at ~290 nm for
the 1 — a* transition and 311-364 nm for the n—u" transitions.® Here in individual peaks are
not observed for the ligand, metal and the bipyridine; a overall broad band is observed due to
the overlapping of the absorption spectra. Similar kind of observations has been made before.’

All the observed UV-Vis band is tabulated in Table S6.
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Table S7. CIE chromaticity coordinates (X, y) for Y .9s.x Tbo.o2Eux— MOF material samples with

Yl_o.oz_beo.ozEllx (X = 0.0, 0.5, 1.0, 2.0, 3.0, 4.0 %)

Sample code CIE X CIEY CCT (K)
0.0% Eu 0.252 0.455 7885
0.5 % Eu 0.286 0.423 6986
1.0 % Eu 0.303 0.391 6560
2.0 % Eu 0.33 0.345 5604
3.0 % Eu 0.370 0.312 3766
4.0 % Eu 0.411 0.295 2273

Y 1.0.06xIbo.ocEuy (x = 0.0, 0.05, 0.10, 0.20, 0.30, 0.40 %)

0.0% Eu 0.22 0.431 9444
0.05 % Eu 0.291 0.391 7035
0.1 % Eu 0.332 0.331 5517
0.2 % Eu 0.401 0.312 2271
0.3 % Eu 0.435 0.295 1883
0.4 % Eu 0.491 0.274 2291

different Eu’" concentrations (0 < x < 4.0) and Y 94.,Tbg gsEu,— MOF material samples
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Table S8. Comparison of the literature reported white light emitting MOF materials with the

present White light emitting materials

MOFs Excitation CIE CC | Quantu | Refe
wavelength (nm) | chromati | T m yield | renc
city (x, | (K) (%) e
Y)
[Dy(TETP)(NOs);]-4H,0 365 0.33, - 58% 10
0.35
[Zn;(TCPB),(H,0),]-2H,0-4DMF 254 0.3292, - - 1
1.05% Eu and 1.56% Tb 0.3543
NKU-114@9-AA 365 0.34, 5101 | 42.07% 12
0.32
Eug 005Tbg.095-Big.o-MOF 325 0.33, - - 13
0.31
EuggoTbo1 @1 365 - - 48.5% 14
[Ir(ppy)a(bpy)]*@[(CH;).NH,];5[(Cd, 370 0.31, 5409 | 84.5% 15
CDs(TATPT),]-12DMF-18H,0 0.33
BGR MOF 360 0.333, - - 16
0.336
Tbo31179EU0.1090Gd 5782-SURMOF 360 0.331, | 5614 - 17
0.329
ZJU-1:1.0%Tb3*,2.0%Eu* 312 0.32, 6.11 18
0.31
[Eu(H,0),(OH)(Hsfpip)]-H,O 380 0.31, 16.5 19
0.35
Yo0.96Tbo.02Eug 00 (BPTA-bpy) 345 0.334 5432 28 20
0.346
Yo.96Tbo02Eug 02 (BPTA-bpy) 350 0.33, 5604 31 this
0.345 wor
k
Y 0.939Tbo.06Eug 001 (BPTA-phen) 350 0.332, | 5517 43 this
0.331 wor
k
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LOD calculation

The luminescence intensity of the compound was plotted as a function of cation concentration.

The limit of detection (LOD) is given by: LOD = 36/m, where ¢ is the standard deviation of

the blank measurements without adding the anion and m is the slope of the linear plot.

Table S9. Standard deviation and detection limit calculation for the azinphos-methyl pesticide

and nitroaromatics sensing using the Tb and Eu MOFs.

Blank readings | Luminescence | Standard | Slope from the | Detection limit | Limit of
of MOFs intensity deviation | graph (m) (30/m) detection
(without (o) (LOD)
analyte) (ppb)
PESTICIDE SENSING

Tb phen-MOF
Reading 1 865249
Reading 2 865263
Reading 3 865251 11.2 1.008x10’mM-! | 3.33 x10°*mM | 1.06
Reading 4 865239
Reading 5 865271

Eu-phen-MOF
Reading 1 260676
Reading 2 260678
Reading 3 260698 20.84 4.07x10° mM1 | 1.53 x 10> mM | 4.93
Reading 4 260743
Reading 5 260640

NITROAROMATICS SENSING

Tb bpy-MOF
Reading 1 522106
Reading 2 522171
Reading 3 522116 24.61 1.75 x 107mM! | 421 x10°°mM | 0.97
Reading 4 522128
Reading 5 522157

Eu bpy-MOF
Reading 1 526117
Reading 2 526112
Reading 3 526137 27.89 1.53 x 107 5.46 x10° 1.23
Reading 4 526157
Reading 5 526188
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Figure S1. Experimental and simulated PXRD patterns of (a) 3a compound and (b) 5b
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Figure S7. Thermogravimetric analysis curve (TGA) curve of compounds 1a-5a (a-e) and

compounds 1b-5b (f-j).
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Figure S8. PXRD analysis after thermogravimetric analysis curve (TGA) curve of Compounds
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(b)

Figure S9. (a) Asymmetric unit of 3a (Gd-bipyridine compound) (Thermal ellipsoid with 50%
probability); (b) The various coordination modes of the 2, 5 BPTA anions in Gd MOF, acid 1

and acid 2

02.4
N1'_2

N1_2

o014

Figure S10. Metal coordination of (a) Gd bpy (3a) MOF, [Gd(BPTA), s(Bpy)]-0.5DMF
capped square antiprismatic geometry and (b) Dy phenanthroline (5b) MOF,
[Dy(BPTA), s(Phen)]-0.5DMF tricapped trigonal prismatic geometry.
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Figure S11. (a) 1D chain formation by acid — 1 (b) 1D chain formation by acid 2 (¢) distance
between the bipyridine units in a single layer (d) The lattice water molecule interactions with

layers.

Figure S12. (a) Asymmetric unit of Sb (Dy-phen compound) (Thermal ellipsoid with 50%
probability); (b) The various coordination modes of the 2, 5 BPTA anions in Dy MOF, acid 1

and acid 2
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(b)

Figure S13. (a) Dimeric unit formed by O6 atom (b) 1D chain propagation by the Acid 1-unit
(c) 1D chain propagation by Acid 2 (d) 2D layer formation in Sb; phenanthroline containing

MOF

Figure S14. Distance between 1, 10 phenanthrolines in a single layer
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Figure S15. Room-temperature photoluminescence spectra for 2, 2’ bipyridine, 1, 10

phenanthroline, compound 3a (c), 3b (d), 5a (¢), 5b (f) and the ligand (g)

S25



Intensity (au)

51 he=355nm
i} hem =515 nm

nm—— n

Y - bpy

Intensity (au)

(b},

i Y - phen

Aex =350 nm
Aem = 615nm

Eu - phen

Agx = 350 nm
Aem = 540 nm

£

T M— T

350 400 450 500

§50 600 650

Wavelength (nm)

700

35 400 450 500

550 600 650 700

Wavelength (nm)

Colour of the
samples under
UV light

Eu - MOF

Th - MOF

Y - MOF

Bpy MOF

Phen MOF

compounds.

Figure S16. Excitation (black dotted) and emission spectra of Eu-MOF, Tb-MOF, Y-MOF in
the solid-state Inset: Photograph showing the luminescence colour of the MOFs under long UV
lamp. Note the characteristic red, green and blue colour for Eu**, Tb*" and the Y containing

compound, (a) 2, 2" Bipyridine containing compounds (b) 1, 10 phenanthroline containing
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Figure S17. Luminescence decay profiles (298K) for Y, Eu and Tb MOFs.
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Figure S18. Different substitution of Tb** (a) and Eu** (b) in Y- bpy MOF

Eu**=0.1% 0.3% 0.5% 7% 9% 1%

1% 3% B S O e

Intensity (au)
Intensity (au)

/ % 72 g \ & 7% Eur
T 7B /’—\ ‘—M O 7% EFw

/ h FL__——_\ O 5% Fur
II\J L C7%Er
JC P — | S
<A 7 1% £
400 450 500 550 600 650 400 450 500 550 600 650 700
Wavelength (nm) Wavelength (nm)

Figure S19. Different substitution of Tb3* (a) and Eu** (b) in Y- phen MOF
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Figure S21. The spectral overlap between the PLE spectrum of Y-MOF: Eu’* and PL

spectrum of Y-MOF: Tb3" materials (a) Y-bipyridine MOFs (b) Y-phenanthroline MOFs.
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Figure S22. (a) The excitation spectrum of Y-MOF bipyridine, 2% Tb3", 2% Eu** sample

monitored at 616 nm; (b) The emission spectrum of the sample at the excitation of 488nm.
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Figure S23. (a) The excitation spectrum of Y-MOF phenanthroline, 6% Tb**, 0.1% Eu’"

sample monitored at 616 nm; (b) The emission spectrum of the sample at the excitation of 488

nm.

S30



—
-

Y08 TDg 02EUys, cOMpound

1-0_' & 1.4+ \‘\ Yo.94x TP 06EU,s, COMpound
- ] _ 1.2 ‘A b

£0.9 (a) g (b)

PO = % 1.0

£ 0.8 =

g | A\A Sos.

=0 T~ =N

\\A

0.0 0.1 0.2 0.3 0.4

>
=
o

=
[=}]
1 M

(=]
-
N
w
&~
[=}
-

3+ : o,
B ConEgnation g, ey Eu3* concentration (x, %)

Figure S24. Lifetime vs concentration of the Eu’* plot (a) YosxTboo2Eu, and (b) Yoos.

«Ibg.osEux compounds.
6
6 o [— oot 1+ Bra2 Tb-Phen, a u ] EU-Phen, b

_ ;|
4

° L-FY
24

14 1+

0.00 001 002 003 004 005 0.06 0.00 001 002 003 004 005 0.06
Concentration (mM) Concentration (mM)

Figure. S25. Stern-Volmer plots for (a) Tb and (b) Eu — phen MOF at high concentration of

azinphos-methyl sensing

S31



o ———————————
8.5x10% “Tb-Phen o [Eiconen]
[a}
8.0x10° (a) 2.8x10° -
)
© 54 = 2.6x10° -
o 7.5x10 > 5
> LOD =1.06 ppb =
-‘ﬁ 7.0x10° 1 22.4x10°
5 g
- 6.5x1 05 1 @ 2.2x10° .
£ Azinphos-methyl = Azinphos-methyl
6.0x105 - 2.0x10°
o
5.5x10° A i

0.005 0.010 0.015 0.020 0.025 0.030
Concentration (mM)

T L] T T L] Ll
0.005 0010 0.015 0020 0025  0.030
Concentration (mM)

Figure 26. The LOD calculation graph for the pesticide sensing in Tb-phen and Eu-phen
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Figure S27. Comparison of the luminescence quenching effect of Azinphos methyl in the

presence of other pesticides (75 M) using (a) Tb-phen MOF and (b) Eu-phen MOF.
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Figure S28. (a) Emission spectra of Tb-phen compound (b) Emission spectra of Eu-phen

compound dispersed in water upon addition of acetonitrile solution of different pesticide

solutions Azinphos-methyl, Chlorpyrivos, Dichlorvos, Endosulfan, Malathion, Diazinon (A

= 350 nm). Concentration of pesticides are 75 uM in the medium
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Figure S29. The PXRD study was carried out after the pesticide sensing studies, which

indicated the structural integrity of MOF compounds
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Figure S31. (a) Spectral overlap of the absorption spectra of the azinphos-methyl and the Tb
and the Eu — phen MOF compounds. (b) The absorption bands of analytes along with the

emission spectra of Tb MOF. Note the considerable overlap (see text).
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Figure S32. (a) Emission spectra of Tb - bpy MOF dispersed in water upon incremental

addition of acetonitrile solution of azinphos- methyl (4ex =350nm). Final concentration of

pesticide in the medium is indicated in the legend. (b) The LOD calculation graph for the

pesticide sensing in Tb-bpy MOF (¢) Plot of Io/I of Tb - bpy MOFs (at 544 nm) vs concentration
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Figure S33. (a) Emission spectra of Eu -bpy MOF dispersed in water upon incremental

addition of acetonitrile solution of Azinphos - methyl (Ax =350nm). Final concentration of

pesticide in the medium is indicated in the legend. (b) The LOD calculation graph for the

S35


https://www.sciencedirect.com/topics/chemistry/acetonitrile
https://www.sciencedirect.com/topics/chemistry/acetonitrile

pesticide sensing in Eu-bpy MOF (c¢) Plot of 1o/ of Eu-bpy MOFs (at 616 nm) vs

concentration
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uM). Note: the green colour vanishes only in the presence of azinphos-methyl.
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Figure S36. The decrease in luminescence intensity of the MOF coated paper strips dipped in
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Figure S37. (a) Emission spectra of Tb-bpy compound (b) Emission spectra of Eu-bpy
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Figure S38. Comparison of the luminescence quenching effect of TNP in the presence of other

aromatics (100 uM) using (a) Tb-bpy MOF and (b) Eu-bpy MOF
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Figure. S39. Stern-Volmer plots for (a) Tb and (b) Eu — bpy MOFs at high concentration of
Trinitrophenol.
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Figure S42. (a) Emission spectra of Eu -phen MOF dispersed in water upon incremental
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Figure S43. Emission spectra of Tb-bpy MOF dispersed in acetonitrile upon incremental

addition of (a) DNB (b) DNT (c) NB (d) NT solution (Aex = 350 nm). The final concentration

of all the nitroaromatics in the medium is indicated in the legend. The Quenching Efficiency is

77 %, 52.2 %, 32.49 %, 32.28 % respectively.
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Figure S44. Emission spectra of Eu-bpy MOF dispersed in acetonitrile upon incremental

addition of (a) DNB (b) DNT (c) NB (d) NT solution (Aex = 350 nm). The final concentration

of all the nitroaromatics in the medium is indicated in the legend. The Quenching Efficiency is

75 %, 63.5 %, 28.68 %, 27.62 % respectively.
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Figure S45. The structural retention of the Eu — bpy MOF after nitroaromatic sensing (a) and

recyclability study for the nitroaromatic sensing using the Eu MOF (b).
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Figure S46. (a) Spectral overlap of the absorption spectra of the trinitrotoluene and the Tb and

the Eu — bpy MOF compounds. (b) The absorption bands of analytes along with the emission

spectra of Eu and Tb MOF. Note the considerable overlap (see text).
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Figure S48. Colour of Tb-bpy coated paper strips in presence of different aromatics. Note:

the green colour vanishes only in the presence of TNP
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bpy.

S46




Intensity (au)

Blank
8.33x10° 4 —25x10°
—T7.56x10°
5 TNP —10.0 X 10
~ 6.67x10° 4 ——15.0x 10°
g ——20.0x10°
~ ~——40.0 x 10°
> 5.00x1 0° 4 —60.0x 10°
‘o 80.0 x 10°
c 5 90.0x 10°
9 3.33x10° 1 10.0x 10°
£
1.67x10% 4
450 500 550 GDO 650
Wavelength (nm)
5x105 4 Blank
—25x10%
—_—7.5x10%
4x10°% 4 TNP, |—10.0x10°®
—15.0 x 10°°
(b) ™ —20.0x10°
3x10°5 4 ——40.0x10°
—50.0x 10°
—380.0x10°
2x105 4 —90.0 X 10°¢
\ —10.0x 10
1x105 -
0
500 550 600 650 700

Wavelength (nm)

8.0x10° -
7.5x10% 4
7.0x10% 4

6.5x10°

Intensity (au)

6.0x10° 4

5.5x10° 1

Sicpe
IResidual Sum of §
Pearson's ¢
[R-Square (COD)

i R-Square

y=aebx
B

ting
8726536986 1 15040,
-1.61084E7 £ 1.19846E

5.0x10° -

LOD = 2.11 ppb

0.005

0.010

0.015 0.020

Concentration (mM)

4.0x10° - (d) LOD =2.42 ppb
1
8
2 3.5x10° -
71])
 —
[\}] Equation
t Wakiht
~ 3.0x1054 [En
Resdull Sumof S
RS (€00}
(Adi R-Square
2.5x10° T T T T
0.005 0.010 0.015 0.020
Concentration (mM)

Figure S50: The decrease in luminescence intensity of the MOF coated paper strips dipped in
different concentrations of TNP solution (a) Tb-phen (b) Eu-phen and LOD values for the TNP
solution (¢) Tb- phen (d) Eu- phen
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Figure S51. (a) Experimental 7 versus 7 and (b) M versus H behaviors for 3a, 4a, Sa. The
insert in (a) is the low temperature behavior for the Tb derivative. The full line is the calculated
behavior for the Gd compound with best-fit parameters Jggq = -0.041 +/- 0.001 cm!, g=2.00

(H = -JSqa1-Sa2).
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Figure S52. Field dependence of the magnetization of 3b, 4b, and 5b recorded at 2 K.
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Figure S53. Qualitative Comparison of the y T versus 7 behaviors for (a) 4b and (b) Sb with

the behaviors for isolated Tb(III) and Dy(III) in homologous Y-MOF revealing the contribution

(AyxmT) of the exchange interaction. The contribution of the exchange interaction (AT in the

plots) was obtained by subtraction the intrinsic magnetic behavior of two isolated Ln ions (i.e.

2x ymT of Ln@Y, black trace below) from T of 4b or 5b.?1"23 The increase of Ay T at low

T is indicative for a ferromagnetic interaction.
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Figure S54. AC susceptibility behaviors for 4a, b and Sa, b in absence and with applied static

magnetic field (Hac =3 Oe, v =1 kHz).
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