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Figure S1: - 'H NMR spectrum of L1 in Chloroform-d solvent.
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Figure S2: - 3C NMR spectrum of L1 in Chloroform-d solvent.

NMR spectrum of L2
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Figure S3: - 'H NMR spectrum of L2 in Chloroform-d solvent.
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- BC NMR spectrum of L2 in Chloroform-d solvent.
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- 'H NMR spectrum of M1 in Chloroform-d solvent.
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'H, 3C and 3'P NMR spectrum of M2
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- 'H NMR spectrum of M2 in Chloroform-
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Figure S9: - 3C NMR spectrum of M2 in Chloroform-d solvent.
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Figure S10: - 3'P NMR (162 MHz, Chloroform-d) 4 7.1178 of M2.



Mass spectra of ligands and complexes
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Figure S11: - Mass spectrum of L1.
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Figure S12: - Mass spectrum of L2.



MS Zoomed Spectrum
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MS Spectrum Peak List

m/z Calc m/z Diff(ppm) z |Abund Formula Ion
967.2009 967.217 16.6) 1 17868.39 |C49H43CIIrNO2P2 (M+H)+
968.2032 968.2155 12.63] 1 9651.75|C49H43CIIMNO2P2 (M+H)+
969.2034 969.2186 15.64] 1 40793.96 |C49H43CIIMNO2P2 (M+H)+
970.2061 970.2161 10.3] 1 20530.87 |C49H43CIIrNO2P2 (M+H)+
971.1999 971.2177 18.37] 1 15918.78 |C49H43CIIrNO2P2 (M+H)+
972.2016 972.2204 19.28] 1 6932.15 | C49H43CIINO2P2 (M+H)+
973.1985 973.2233 2542] 1 5314.24|C49H43CIIrNO2P2 (M+H)+

988.182 988.1956 13.75] 1 1012.83 |C49H43CIINO2P2 (M+Na)+
989.1926 989.1989 6.36] 1 448.89 |C49H43CIIrNO2P2 (M+Na)+
990.1952 990.1974 2221 1 50.32 |C49H43CIIrNO2P2 (M+Na)+

gure S13: - Mass spectrum of M1.

M5 Zoomed Spectrum
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MS Spectrum Peak List

myz Cale m/z Diff{ ppm) z |Abund Formula Ion
931.1869 531.1877 0.88] 1 23324.43| C4BHIBCAINZP2 (M+H}+
932.1894 532.191 1.72] 1 11677.66|C4BH3IBAINZP2 (M+H}+
933.1874 533.1896 2.33] 1 B954.15]| C4BH3BOIN2P2 (M+H}+
953.1836 553.1697 -14.57] 1 41071.75|C4BH3BAIN2P2 (M+Na)+
954.1867 954.173 -14.4] 1 21597.53|C4BH3BAIN2P2 (M+Na)+
955.1859 955.1715 -15.06] 1 91164.81|C4BH3IBAIN2P2 (M+Na)+
956.1884 956.1746 -14.42] 1 43708.67 | C4BH3IBOIN2P2 (M+Na)+
957.1869 5957.1721 -15.54] 1 32760.45|C4BH3BCAIN2P2 (M+Na)+
958.1885 5958.1736 -15.58] 1 13658.25|C4BH3BAINZP2 (M+Na)+
959.1941 5959.1763 -18.52] 1 4406.58 | C4BH3BCIN2P2 (M+Na)+

Figure S14: - Mass spectrum of M2.




IR spectra

The infrared spectrum for every complex was recorded in its solid state. A characteristic peak of Ir-H
stretching was observed around 2100 to 2150 cm! for both the complexes.
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Figure S15: - IR spectrum of M1 and M2, Ir-H stretching was indicated in the above spectrum.
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Figure S16: - UV-VIS and PL spectra of both the complexes in THF solution.
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Figure S17: - UV-VIS spectrum of the unsubstituted complex in THF (10 M) solution
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Figure S18: - M1 and M2 in THF and different fractions of PEG, (a) (top, left): image of 0, 60 and 90% PEG
fraction under UV excitation (365 nm) for M1; (bottom, left) corresponding emission spectra of M1, similarly (b)
(top, right) image shows different PEG fraction under UV excitation of 365 nm and (bottom, right) spectra shows
corresponding emission spectra of M2,



Figure S19: - Crystal packing diagram or M2 with possible short contacts in a unit cell.
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Figure S20: - DLS study of M1 and M2 in THF solution 0% (top) and 90% water fraction (bottom).

The short notation is used on the figure; their full names are shown as:

M1 and M2- Probe molecules only, Aq.- Water, RDX- Royal Demolition Explosive, HMX- 1,3,5,7-
tetranitro-1,3,5,7-tetrazocane (High-velocity Military Explosive), DNT- 2,4-dinitrotoluene, PETN-
Pentaerythritol tetranitrate, TNT- 2,4,6-trinitro toluene, 4NBA- 4-nitro benzoic acid, AN- Ammonium
nitrate, 4NT- 4-nitro toluene, DNP- 2,4-dinitrophenol, TNP- 2,4,6-trinitrophenol.
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Figure S21: - Selectivity test of probe M1 (a) and M2 (b) with different nitro-based explosive materials. Each
one of the 10 pLL 10-* M aqueous solutions of different nitro-based explosives was added to the probe-coated filter
paper, and the resulting image was obtained through excitation by UV ray (365 nm) as shown in the figure.
Similarly, (¢) From the left side, the first one is the PL intensity of the aggregated solution of the probe (THF/90%
water), then different nitro-based analyte was added and taken the image under UV excitation (365 nm). (d)
representations of the quenching performance of M2 with TNT in the presence of different analytes shown in the
bar graph, extreme left represents the AIPE active probe solution, then different analytes as mentioned on the X-
axis and adjacent bar corresponding to each analyte showing quenching after adding TNT.
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Figure S22: - Stern—Volmer plot for the PL quenching of the probe upon the gradual addition of TNT, where I
represents the PL intensity of the probe in the absence of TNT, and I denote the intensity in the presence of TNT.

S-V plot deviates upward with increasing TNT concentration.
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Figure S23: - Aggregated solution of M1 and M2 in the presence of TNT; the lifetime measurement was done; it
was observed that there is a decrease in excited state lifetime in the presence of an analyte in the case of M1 and
M2 in the presence of TNT.
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Figure S24: - UV visible spectra of M1 and M2 in the presence of different amounts of TNT analyte. In the
presence of TNT, no significant change in the complexes’ UV-visible spectra indicates no ground state complex
formation is observed.
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Figure S25: - (a) Excitation and emission of M1 (b) Excitation and emission of M2 to check the possibility of
inner filter effect in complexes.
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Figure S26: - Absorption spectra of TNT and emission spectra of M1 and M2 in THF solutions to check the
possibilities of spectral overlap between absorption and emission.
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Figure S27: - (a) Cyclic voltammetry (CV) plots of complexes in THF solvent. 10-* M solution of complexes was
prepared in THF solvent followed by the addition of supporting electrolyte, tetrabutylammonium
hexafluorophosphate (NBuyPFs), and (b) UV-VIS spectra of M1 and M2 in THF solvent along with calculation
of Eumo) by using oxidation onset potential from CV plot and band edge absorption from UV-VIS spectra.
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Figure S28: - HOMO and LUMO energies alignments of M1, M2, and TNT (detailed calculations of HOMO and
LUMO energies for M1 and M2 are shown in S22).
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Figure S29: - (a) Placed 200 mg TNT in a clean and dry glass vial with an airtight lid (5§ ml capacity), kept
overnight for vapor saturation at 25-30°C; (b) remove the cap carefully and (¢) immediately exposed the probe
coated filter paper by the TNT vapor from the headspace of glass vial and recorded the PL intensity by using
Fluorimeter.
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Figure S30: PL spectra show photoluminescence (PL) intensities of M1 on filter paper upon continuous exposure
with TNT vapors; it was observed that with TNT vapor exposure, the PL intensity did not change.
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Figure S31: - The PL intensity of filter paper impregnated complexes and complex with PMMA polymer (CPF),
inset figures shows image of filter paper after coating complex and complex-PMMA under UV excitation (365
nm).
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Figure S32: - Excited state lifetime spectra were recorded by TCSPC instrument. Thin film of each complex was
prepared on glass coverslips, dried well, and recorded the spectra. For M1, bi-exponential decay (Components-
B1=85.30, B2=14.70) was observed after fabricating the film with PMMA (components- B1=87.80, B2=12.20).
Similarly, in case of M2 and M2-PMMA bi-exponential decay were observed (B1=48.96, B2=51.04 for M2)
(components- B1=17.49, B2=82.51 for M2-PMMA). Excited state lifetime with fitting parameter is given in table

-S1.

Table-S1, summarize results of phosphorescent lifetime, quantum yield, and limit of detection
(LOD), of sole complexes (M1and M2) and complexes embedded with PMMA polymer(CP).

Complexes | Lifetime, chi-square | Quantum LOD
2 sald(®
(plS) (x ) yleld( /D) Solution Vapor
M1 7.5 (¥*-1.20) 27.38 1.09 nM X
CP 9.4 (-1.10) 71.20 X
M2 8.8 (x*- 0.97) 33.60 450 pM | 66.3 ppb
CP 113 (2-1.02) 97.40 12.8 ppb
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Figure S33: - (a) UV-visible spectra of M2 recorded in every 30 min interval, (b) photoluminescence spectra of
M2(Aex =410 nm) in 30 min intervals.

b
a 7x10° ~ — 0 min
0.5+
6x10° -
0 min
0.4+ —— 30 min 5x10° 1
- 60 min >
——90 min ‘0 4x1 05 -
p 0.3+ —— 120 min <
&
2 £ 3x10° 4
0.2+ :
2x10° 4
0.1+
1x10° 4
0.0 T T T T T 1 0 L] L] T T L] L] L}
200 300 400 500 600 700 800 450 500 550 600 650 700 750
Wavelength (nm) Wavelength (nm)

Figure S34: - (a) UV-visible spectra of CP recorded in every 30 min interval, (b) PL spectra for CP recorded in
every 30 min interval (A, = 400 nm)
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Figure S35: - TGA analysis of both the complexes (M1 and M2)



0.005 4

0.004 4

0.003 4

0.002 4

0.001 4

Differential pore volume(cc/nm/g)

PM

MA

—s— Adsorption
—v— Desorption

L] 10 20
Pore radius (nm)

0.0012 4

1

0.0008 4

0.0004

0.0000 4

Differential pore volume(cc/nm/g)

cp

a
' 4 hbh‘-——_a‘_—

—a— Adsorption
—a— Desorption

5

Pore radius(nm)

10 15 20

Figure S36: - Pore size distribution of PMMA (left) and CP (right), it shows the distribution of pore radius with
respect to differential volume.
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Figure S37: - Stern-Volmer plot for emission quenching and LOD calculations of CP in the vapor phase TNT

sensing.




CP+TNT

Figure S38: - FE-SEM images of M2, CP, PMMA and CP after exposed with TNT

Figure S39: - DFT optimized HOMO (up) and LUMO (down) energy distribution on M1 and M2, HOMO is
localized on Ir(IIT) centre, and LUMO is on Phenyl pyridine.



NMR spectra of complexes (M2) after several months

'H NMR (400 MHz, Chloroform-d) 8 9.06 (d, J = 5.6 Hz, 1H), 7.53 (dt, J=8.1, 1.1 Hz, 1H), 7.47 (td, J="7.7, 1.7

Hz, 1H), 7.43 — 7.35 (m, 12H), 7.26 — 7.20 (m, 7H), 7.15 (tt, J= 7.0, 1.2 Hz, 12H), 6.87 — 6.73 (m, 2H), 6.48 (d,
J=1.5Hz, 1H), -15.90 — -17.65 (m, 1H)
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Figure S40: - NMR spectra of M2 after six months in Chloroform-d

Table S3. Crystallographic data file:



Formula
Formula weight
Temp (K)
Wavelength (A)
Crystal system
Space group

Unit cell dimension

Crystal Size

Z

Vv

Density (calculated)
Absorption coefficient
F(000)

Theta range for data collection
Index ranges

Reflections collected
Independentreflections
Completenesstotheta
Absorption correction
Refinement method
Goodness-of-fiton F2

Final R indices [I>2sigma(l)]

R indices (all data)

2(Cyg H35 Cl Ir N, P,), 1[CH,CIS]
1864.37

298

0.71073

Orthorhombic

P2,2,2,

a=13.4539(2) A, b = 14.1118(3) A, ¢
=43,2640(7) A, a = B =y=90.0°

0.2x0.1x0.2 mm?

4

8214.1 A3

1.508 g/cm?

3.430 mm

3712

1.5850 to 26.2030°
16<h<17;-17<k<18;-54<1<54
18004

16742

54.1 96%

multi-scan

Full-matrix least-squareson F?
1.010

R, = 0.0338, wR, = 0.0652
R, = 0.0338, wR, = 0.0653

Table S4: - Reported literature for TNT sensing by various luminescent probes




Sr. Probe Analyte | Mode of | Quenching | Detection Referenc
No. sensing constant Limit e
Ksv (M)
1. Ir(ll1) (M1 and M2) TNT Contact 2.5x 108 450 pM(ppt) | Present
for M2 work
Vapor 12.8 ppb
phase
2. TPA-CP TNT Contact NA 1 pg/mL 1
3. TPE-2PhOH TNT Vapour NA NA 2
4, Derivative 3 TNT Contact 13.3x10° | 30 nM 3
Derivative 4 Contact 10 x 10° 40 nM
Vapour NA NA
5. CN-1 TNT Contact | 6.14x10° | NA 4
CN-2 3.41x10°> | NA
6. 3a TNT Contact NA pM level 5
7. FlrPyBiz TNT Contact 7.41 x10* | 22.7 ng/mL 6
Vapour NA NA
8. PtriPE TNT Contact 2.56 x 10* | NA 7
Vapour NA 1 ng/cm?
9. la TNT Contact 1.44 x10% | NA 8
1b 3.56 x10° | NA
2a 4.45x 103 | NA
2b 1.28 x 10* | NA
10. Cu Nc/ZIF-8 TNT Conntact | NA 8.5 uM 9
11. | Bis(methyltetraphenyl)silol | TNT Contact 2.6 x10% ppb level 10
e
12. | Dimethylgermole TNT Contact 8 x10° ppb level 11
13. | PTPA1-TPE TNT Contact | 8.3 x10* 0.8 uM 12
PTPA2-TPE 7.7x 104 0.5 um
14, Po TNT Contact NA 5ppm 13
15. | bis(methyltetraphenyl) TNT Contact 2.6 x 10* NA 14
silolebis(methyltetraphenyl
) silole siloxanes 1.8 x 10* NA
16. 1a TNT Contact NA 2.9 uM 15
1b NA 33 uM
17. TPCTS TNT Contact 4.2 x 102 17 mM 16
18. | Compound 1 TNT Contact | 4.3 x10’ 32 nM 17




Vapour NA NA
19. | CB-5 TNT Contact 3.1x10° 0.329 ppb 18
20. TPE-PA-8 TNT Contact NA 1.2 ppm 19
21. Re-4Py TNT Contact 3.61x10* | 2.69 nM 20
22. | Polygermole TNT Contact 9.3x 103 NA 21
Polygermole 2.9x10* NA
nanoaggregates
23. | Compound 4 TNT Contact 6 x 104 0.25 ppm 22
24. | Oligomer P1 TNT Contact NA 79.2 ppb 23
Vapour NA 698 ppb
25. | [IrlI(BPS)(ppy).] TNT Contact 1.05x10% | NA 24
[Irll(BPS)(FppyMe),] 0.87 x 103
[Irll(ppy).(dmbpy)]* 1.00 x 103
26. | (SBFIQ),Ir(acac) TNT Contact 3.56x 103 | 423 ppb 25
27. | (PFBHC),lIr(acac) TNT Contact 1.61x10% | 63 uM 26
28. M3 TNT Contact 3.6 nM 27

X.-M. Hu, Q. Chen, D. Zhou, J. Cao, Y.-J. He and B.-H. Han, Polymer Chemistry, 2011, 2, 1124-
1128.

Y. Zhang, J. Xia, X. Feng, B. Tong, J. Shi, J. Zhi, Y. Dong and Y. Wei, Sensors and Actuators B:
Chemical, 2012, 161, 587-593.

M. Kumar, V. Vij and V. Bhalla, Langmuir, 2012, 28, 12417-12421.

L. Wang, D. Wang, H. Lu, H. Wang, L. Xue and S. Feng, Applied Organometallic Chemistry,
2013, 27, 529-536.

J.-H. Wang, H.-T. Feng and Y.-S. Zheng, Chemical Communications, 2014, 50, 11407-11410.

K. S. Bejoymohandas, T. M. George, S. Bhattacharya, S. Natarajan and M. L. P. Reddy, Journal
of Materials Chemistry C, 2014, 2, 515-523.

H. Zhou, X. Wang, T. T. Lin, J. Song, B. Z. Tang and J. Xu, Polymer Chemistry, 2016, 7, 6309-
6317.

M. H. Chua, H. Zhou, T. T. Lin, J. Wu and J. W. Xu, Journal of Polymer Science Part A: Polymer
Chemistry, 2017, 55, 672-681.




9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Z. Wang, R. Chen, Y. Xiong, K. Cepe, J. Schneider, R. Zboril, C.-S. Lee, A. L. Rogach, Part. Part.
Syst. Charact. 2017, 34, 1700029.

B. Shin and H. Sohn, Journal of the Korean Physical Society, 2018, 72, 234-237.

B. Shin, H. Sohn and H.-W. Yoo, Journal of the Korean Physical Society, 2018, 73, 908-911.
W. Dong, T. Fei and U. Scherf, RSC Advances, 2018, 8, 5760-5767.

Q. Li, X. Li, Z. Wu, Y. Sun, J. Fang and D. Chen, Polymer Chemistry, 2018, 9, 4150-4160.

B. Shin and H. Sohn, Journal of Nanoscience and Nanotechnology, 2019, 19, 991-995.

M. S. Zreid, Z. A. Tabasi, X. Ma, T. Wang, M. H. Almatarneh and Y. Zhao, European Journal of
Organic Chemistry, 2020, 26, 4031-4041.

Q. Yin, J. Lu, Q. Lv and B. Han, Materials Letters, 2020, 269, 127645.
B. Prusti and M. Chakravarty, Analyst, 2020, 145, 1687-1694.
H. Zhang, F. Tao, Y. Cui and Z. Xu, Journal of Molecular Liquids, 2020, 302, 112550.

G. Wang, M. Li, Q. Wei, Y. Xiong, J. Li, Z. Li, J. Tang, F. Wei and H. Tu, ACS Sensors, 2021, 6,
1849-1856.

A. Mukherjee, S. Bhattacharya and M. Chakravarty, Dalton Transactions, 2021, 50, 9144-
9157.

S. Jang, Y. Koh, H.-G. Woo and H. Sohn, Journal of Nanoscience and Nanotechnology, 2011,
11, 1368-1372.

M. Boonsri, K. Vongnam, S. Namuangruk, M. Sukwattanasinitt and P. Rashatasakhon,
Sensors and Actuators B: Chemical, 2017, 248, 665-672.

P. C. Raichure, R. Bhatt, V. Kachwal, T. C. Sharma and I. R. Laskar, New Journal of Chemistry,
2022, 46, 6560-6569.

L. Mosca, R. S. Khnayzer, M. S. Lazorski, E. O. Danilov, F. N. Castellano and P. Anzenbacher Jr,
Chemistry — A European Journal, 2015, 21, 4056-4064.

T. Fei, K. Jiang and T. Zhang, Sensors and Actuators B: Chemical, 2014, 199, 148-153.
Q. Ma, W. Dong, Z. Ma, X. Lv, Y. Li and Q. Duan, Materials Letters, 2019, 249, 120-123.

Agarwal, A.; Bhatta, R. P.; Kachwal, V.; Laskar, I. R., Dalton Transactions 2023, 52, 14182-
14193.



