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1. General method for measurements of photophysical properties

Fluorescence spectra were recorded on a Perkin Elmer model LS 55 spectrophotometer. 1 cm
cells were used for emission titration. For fluorescence titrations stock solution of ligands
DNPOCYy were prepared (¢ = 2000 uM) in 10 mM PBS buffer (pH = 7.4). The solutions of guest
analytes were prepared in buffer solution in the order of 10-* M. Working solutions were prepared

from the stock solutions. Excitation was carried out at 510 nm and 10 nm emission slit widths.



2. Fluorescence study, pH study, HPLC and mass spectra
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Fig. S1 UV-Vis absorption spectra of DNPOCy probe (10.0 uM) in presence of 20.0
uM of NaSH (HS"), different anions (Cl, Br-, I,AcO-, N5, CN-, CO;>, NOy) at 1 mM,

metal ions (K*,Mg?*, Ca?*, Zn?") at 1 mM, 5 equiv of reactive oxygen species (H,O,,

OCI), and reducing agents (ascorbic acid, S,03%, SOs%). Each spectrum was acquired

after 2 min. incubation of the probe with analyte in 10 mM PBS buffer (pH 7.4).
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Fig. S2 UV-Vis absorption spectra of DNPOCy probe (10.0 uM) upon addition of
NaSH (0-30 uM). Each spectrum was acquired after 2 min incubation of the probe with
analyte in 10 mM PBS buffer (pH 7.4).
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Fig. S3 Fluorescence spectra of DNPOCy probe (10.0 uM) upon addition of NaSH

(20.0 uM), 1 mM of cysteine (Cys) and glutathione (GSH). Each spectrum was acquired

after 2 min incubation of the probe with analyte in 10 mM PBS buffer (pH 7.4).
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Fig. S4 Effect of pH on the ratiometric emission of DNPOCy monitored at 695 and 555
nm. Black trace: DNPOCy (10 uM) and red trace: DNPOCYy (10.0 uM) with 2.0 uM of
NaSH in 10 mM PBS buffer.
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Fig. S5 Time dependent fluorescence response in 10 mM PBS buffer (pH 7.4). Black:
only DNPOCy probe (10.0 uM). Red: DNPOCy probe (10.0 uM) upon addition of
NaSH (20.0 uM).
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Fig. S6 ESI-mass spectrum (positive ion mode) for the reaction of 10.0 uM DNPOCy with
NaSH (50.0 uM) in water. Mass peak observed at 705 was attributed to cyanine dye (Cy-
quinone) (calculated for [C3gH43N,07S,™ + H]"). Peak at m/z = 224.0 corresponding to the side
product 2,4-dinitrothiophenol (calculated for C¢H4N,04S + Na*™ + H).
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Fig. S7 RP-HPLC (grad. 20-100% ACN in water, 20 min.) of the reaction mixture of DNPOCy
and NaSH in 10 mM PBS buffer medium (pH = 7.4).
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Fig. S8 ESI mass spectra (positive ion mode) of the eluent fraction collected at 7.78 min in RP-
HPLC (Figure S7). Mass peak observed at 705 was attributed to cyanine dye (Cy-quinone)
(Calculated for [C38H43N20782_ + H]+)
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Fig. S9 ESI mass spectra (positive ion mode) of the eluent fraction collected at 12.64 min in
RP-HPLC (Figure S7). Peak at m/z = 224.0 corresponding to the side product 2,4-
dinitrothiophenol (calculated for C¢gH4N,O4S + Na* + H").
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3. Theoretical study
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Fig. S10 Frontier molecular orbital of the optimized ground state (Sy) and optimized excited
state (S;) of DNPOCYy (A) and Cy-quinone (B). The lowest energy excitation is approximately
[(ci91—>¢2) + (cop;—3)]; where c; and ¢, are constant gives weightage probability, and ¢,
¢, and @; are the ground state molecular orbitals involved in describing excited state)
described as 0.4621 (HOMO — LUMO) + 0.5121 (HOMO — LUMO + 1) for A and 0.6995
(HOMO — LUMO) + 0.1055 (HOMO — LUMO + 1) for B. The emission is approximately
describes 0.3277 (LUMO — HOMO - 1) - 0.6098 (LUMO + 1 — HOMO) for A and 0.7021
(LUMO — HOMO) for B.
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Optimized Cartesian coordinate (in A) of model compound DNPOCYy (A) in ground state (So):
Total Energy: SCF Done: E(RB3LYP) = -2064.16330023 Hartree

AT =T QO Z I QI QO I TTQn DT I a0 o0aqnaqn®

5.53762807 -3.62980890 0.19053002

4.64755607
5.09152708
6.43247908
7.31019108
6.87541507
3.56819207
3.28305107
4.42431908
6.79897508
8.34511308
7.55911107
5.54134306
6.07600907
6.26188406
4.84658006
2.25953008
2.20450108
2.56573008
1.25552407
2.68593306
3.11527406
4.84060307
2.83031406
2.74254707
1.85900206
3.55814006
1.35140306

-4.56687992
-5.85389792
-6.16430191
-5.20589690
-3.90946189
-2.49383291
-3.92397692
-6.60817393
-7.16407291
-5.47180489
-3.16960188
-1.24065089
-1.56408888
-0.86969190
-0.45226489
-4.64277591
-5.69631192
-4.59626790
-4.21991892
-1.36134892
-0.40795191
-2.40422190
-3.94741095
-4.98616895
-3.46484196
-3.44810796
-1.41637893

-0.33264896
-0.60671494
-0.34919294
0.17413804
0.45704902
-0.00575299
-0.48716096
-1.01341792
-0.55926493
0.36308304
0.85842901
0.93656899
1.83235099
0.20179298
1.21197398
0.43440005
0.14567007
1.48358005
0.34723405
0.02329300
0.29503198
0.37758001
-1.96930596
-2.30074294
-2.10677496
-2.61568397
-0.24736499
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0.90593006
-8.14416895
-7.85002194
-8.88592994

-10.20261694
-10.47551594
-9.44293595
-5.86311595
-6.34560694
-8.69057393
-11.02552794
-11.50461394
-9.66364095
-6.90422795
-7.02126896

-7.73424195
-5.97902295
-5.93628394
-6.39757694
-6.27977195
-4.85360794
-4.52537295
-4.41711695
-6.91740095
-5.85966093
-6.33599393
-4.77697693
-6.13446993
-3.39548694
-3.49446694
-1.66597195

-2.38011793

0.11119004
-1.24062997
-2.16174397

-0.46946098
0.18738102
0.00926904

-0.07447294

-1.69414798 0.01685906
-0.33103697 0.18783604

0.60496503
0.02798104
-1.42125696
-3.22138297

-2.39875798

0.27705902
0.09243601
-0.05845096
-0.21036992
-0.04830593

0.00724702 0.25062104

1.65945903
2.28429305
2.79532403
2.54999605
2.59593506
-2.02046398
-3.00612698
-1.39328499
-2.14393498
0.53314905
1.61088205
0.83030604
-2.30728194
-3.28896894
-2.45757693
-1.87270493
-0.22545895
-1.30447295
1.61924306

0.40054001
0.44669998
-0.51362102
1.10168198
0.92764498
-1.42893695
-1.53923994
-2.25681996
-1.51531396
0.05722100
0.10595198
0.24856301
1.12009605
1.04457407
1.10363705
2.08564905
-0.04826199
-0.09975297
-0.04931903
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-2.02563195
-0.98412694
0.37564805
0.67961505
-0.33995096
-2.42568596
-1.23570794
-0.09005496
1.99569505
2.42574504
2.22523303
3.12907804
2.71278003
1.69645703
3.60452404
3.39150303
2.57923102
4.13142704
3.40362405
3.90706402
4.51907002
3.67623501
3.50550806
3.53161205

0.25413206
-0.68472994
-0.33235293

1.05737407

2.01304307

2.38944106
-1.74216094

3.06695107

1.39023507

2.70110607

3.41158005

3.29947009
4.70956405

2.93486304
4.60382109

5.28397307

5.27686204

5.07451111

2.59146411

6.66728107

7.12385209

7.24271206

1.36071711

3.27480013

-0.09566100
-0.18606899
-0.21837801
-0.21127903
-0.11209804
0.03218696
-0.21192698
-0.08403006
-0.30405104
-0.39813806
-1.58251407
0.66175693
-1.71287009
-2.40126706
0.54880390
-0.64131010
-2.62640110
1.36980390
1.92385194
-0.77242813
0.18553986
-1.82984414
1.88696096
2.92827093
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Optimized Cartesian coordinate (in A) of model compound Cy-quinone (B) in ground state (Sy):

Total Energy: SCF Done: E(RB3LYP) = -1423.81487058 Hartree

AT =T QO Z I QI QO I TTQn DT I a0 o0aqnaqn®

-7.07731294 -0.19714294 0.00248000

-6.49194795
-7.29689096
-8.68788696
-9.25583695
-8.45613094
-4.82205694
-4.97948595
-6.86345897
-9.33129197
-10.33589595
-8.91106493
-6.27967592
-5.90682491
-7.34826692
-5.77100392
-4.37421395
-4.60193095
-4.79664794
-3.28777294
-3.66061993
-3.77152392
-6.04377493
-4.37868796
-4.60728097
-3.29224796
-4.80375797
-2.35927494

-1.46553194
-2.59641793
-2.43369092
-1.15625992
-0.00930392
0.20498405
-1.32179795
-3.59278894
-3.30794192
-1.04725791
0.97517408
2.21796506
2.66954806
2.40485807
2.67683204
-1.95279094
-3.02320994
-1.50074493
-1.83587995
0.99824704
2.07525404
0.77405106
-1.95712697
-3.02743497
-1.84122598
-1.50757398
0.52972903

-0.00096501
-0.00713902
-0.01133403
-0.01010802
-0.00355901
0.00540702
0.00217400
-0.00941403
-0.01652205
-0.01509403
-0.00575600
0.02040403
-0.90340396
0.10426003
0.87204804
-1.27665700
-1.29551501
-2.17900900
-1.31125399
-0.00012096
-0.00884695
0.01150102
1.28117900
1.29595799
1.31961701
2.18354800
0.00276504
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-2.18493494
7.21674106
6.62795305
7.42842804
8.82033804
9.39231205
8.59653106
4.95787606
5.11475705
6.99037903
9.45993204
10.47277005
9.05685907
6.43122808
5.99345908

7.50373908
6.00039609
4.51684704
4.75095203
4.94058303
3.42969104
3.79254507
3.92596108
6.18824807
4.51561305
4.74931605
3.42846606
4.93879406
2.48759407
2.34565306
1.26163608

-0.54388397
-0.09703205
-1.36335604
-2.49727705
-2.34153106
-1.06645407
0.08372494
0.31106497
-1.21866403
-3.49170305
-3.21853907

-0.96079207 -0.00215389

1.06585694
2.31670696
2.77851395
2.50046595
2.77624897
-1.85388504
-2.92297104
-1.40033105
-1.74522803
1.08492398
2.16108898
0.87837196
-1.85639401
-2.92560102
-1.74734901
-1.40484801
0.59731999
-0.47915401
2.80384700

0.00921203
-0.00052290
0.00111108
0.00176608
0.00063309
-0.00117289
-0.00181189
0.00015909
0.00174708
0.00308106
0.00109508

-0.00343487
-0.00184888
0.88866812
0.00227913
-0.89695688
1.28170606
1.29923705
2.18271407
1.32267206
-0.00091391
-0.00338190
-0.00068590
-1.27641594
-1.29192395
-1.31669694
-2.17868993
0.00055308
0.00326806
-0.00537391
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1.29708507
0.05991707
-1.17880193
-1.21277192
0.09111109
2.19616309
0.07272006
0.06245710
-2.26214991

1.35598200
0.67945301
1.32676302
2.81639102
3.48462401
3.35731599
-0.41026499
4.56972601
3.47430803

-0.00121692
0.00106706
-0.00086194
-0.00525793
-0.00708791
-0.00724590

0.00434905
-0.01021190
-0.00711293
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5. NMR spectra

'H NMR spectrum of 2,4-dinitrophenyl 2,4-diformylphenyl ether (1)
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13C NMR spectrum of 2,4-dinitrophenyl 2,4-diformylphenyl ether (1)
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13C NMR spectrum of Dinitrophenyl-ether-cyanine (DNPOCy)

]

AN

7552

95 sz\
0592~
yooz
so'es
90'6e
1Z68-
By 6e
6965
06'6¢
LLOp
a7,
vz 2t
BE 6P
156p
0vZS
6V'Z5

=S\

EEVLL
BS'GIL
18511
FAyay
65611
LILEL
LEZL
90°EZL
V991

SL'6ZL
LEBEL-
LT~

¥ asl
95181 ——
06 191"

NC: (//,
D

he
®

10 ppm

20

140 130 120 10 100 a0 80 70 B0 a0 40

150

170

180

22



x10 4

+ESI Scan (0.236 min) Frag=175.0v¥ DMAR-06.d Subtract

1
871.2663

2
436.1371 8s
1 \\\\
308.9747 By
1
574.9071
2309607 6369435
l‘ 386.9874 |l l ‘t
ll L ...|1. N b oy I. . . .

0
200 250 300 350 400 450 500 550 600 650

Counts vs. Mass-to-Charge (m/z)

750 800 850 900

Fig. S11 HRMS spectrum of DNPOCy. Observed m/z = 871.2663 [M + H]" and calculated m/z
= 871.2683 for C44H47N401182.
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