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Figure S1. HPLC chromatogram of 1



+MS, 0.1-0.4min #3-24

Intens. | +MS, 0.1-0.4min #3-24
x1067
0.8 I N
0.6 “asegra0 ¢ [1+Na']"
0.4+
0.2 352'04[4 398.2409
0.0 —_— ; —— ‘IL‘ oy s J.k'.“'.‘ e
100 150 200 250 300 350 400 450 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
336.0740 1 C9H10N1102S 336.0734 -1.7 3.0 1 10000 10.5 even ok
2 C12H18NO8S 336.0748 -2.3 7.0 2 83.11 45 even ok
3 C8H14N708S 336.0721 56 9.4 3 39.31 55 even ok
4 C13H14N504S 336.0761 6.3 14.8 4 2978 95 even ok
5 C7H18N3010S 336.0707 -9.6 21.4 5 9.53 0.5 even ok
6 C14H10N9S 336.0774 10.3 26.0 6 678 145 even ok
7 C16H18NO3s2 336.0723 -5.1 351 7 31.84 8.5 even ok
8 C9H18N70S3 336.0729 3 40.2 8 43.11 45 even ok
9 (C8H22N305s3 336.0716 7.0 42.8 9 1563 -0.5 even ok
10 _CI3H22NO3S3  336.07%6 . 49 .. 5.7 . 10 2477 35 even | ok
11 C11H15NBNaO4S  336.0737 0.8 4.3 1 100.00 8.5 even ok !
27 CTH1INTINEC2S T 3360710 T X 80 Y 277 T{4B57 7775 Teven T ok
3 C10H19NNaO8Ss 336.0724 -4.8 9.8 3 4272 1.5 even ok
4 C12H11N9Nas 336.0750 -3.1 15.1 4 5499 115 even ok
5 CB8H19N5NaO4S2  336.0771 9.2 22.4 5 1209 1.5 even ok
6 C16H15N3Na0O2s 336.0777 -11.1 26.8 6 439 105 even ok
7 C7H18N7Na0Os3 336.0705 -10.2 391 7 563 1.5 even ok
& C11H23NNaO3S3 336.0732 242 421 8 42.71 0.5 even ok

Figure S2. HRMS (ESI-TOF) spectrum of 1
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Figure S3."H-NMR spectrum of 1 in DMSO-D6
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Figure S4."*C-NMR spectrum of 1 in DMSO-D6
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Figure SS5. HPLC chromatogram of 2
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Figure Sé6a. ESI-MS spectrum of 2
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Chemical Formula: C;1H3N50,4S
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Exact Mass: 313.0845
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Intens, +NIE. 0.1-0.5min #6-30
x10%
25
20 338.3430
15 2+ Na'T* | 360.3245  400.2642
+ N
10 [ a’] | 3762935
0.5
0.0 ; ; 2582790 i L Loull I Aha
100 150 200 250 300 350 400 450 miz
Meas.miz  # lon Formula miz em[ppm] mSigma # Sigma rdb e Conf N-Rule
3360748 1 C12H1BNOS&S 336.0748 -0.0 42 45 even ok
2 CeH10N11025 336.0734 4.0 58 10.5 even ok
3 C13H14NS045S 336.0761 40 2.0 9.5 even
4 CBH14NTOGS 336.0721 -80
5 C14H10NSS 3360774 -7T9
& COH22NO852 3360781 -
7 C16H1BNO3SZ 336.0723
8 C8H1BN70S3 336.0729
9 CEH22N305653 336.0716
10 C13H22NO3S3 336.0756

C12H11NSNasS 3360750
C10H19NNaO8S 3360724 -T2
COH15NINasS2 336.0784 108
C16H15N3Na028  336.0777 -8.8
CBH19N5Na0482  336.0771 6.8 21.0
C11H23NNaO383  336.0732 46 376

Figure S6b. Aziridinyl ring opening and HRMS (ESI-TOF) spectrum of 2’
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Figure S7.'"H-NMR spectrum of 2 in CDCI3
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Figure S8.3C-NMR spectrum of 2 in DMSO-D6
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Figure S9. HPLC chromatogram of 3
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+MS, 0.4-0.8min #24-49

Intens.] +MS, 0.4-0.8min #24-49
%1061
0.8
061 (3480739 » [3+ Na']*
0.4+
0.2 364.0473
] { 398.2406
OG T T T T T T T T T T T T T T T T . T L T r ul Ay 1 T T by y T T et
100 150 200 250 300 350 400 450 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma #Sigma Score rdb e Conf N-Rule
348.0739 1 C10H10N1102S 348.0734 1.3 11 1 100.00 11.5 even ok
2 C13H18NOS8S 348.0748 -2.5 5.4 2 75.22 55 even ok
3 C9H14N706S 348.0721 52 1.8 3 37.26 6.5 even ok
4 C14H14N504S 348.0761 -6.4 11.8 4 2713 105 even ok
5 C15H10NSS 348.0774 -10.2 231 5 6.06 155 even ok
6 C17H18NO352 348.0723 4.7 328 6 33.32 95 even ok
7 C10H18N70S3 348.0729 -2.7 391 7 43.36 55 even ok
8 CY9H22N305S53 348.0716 8.5 423 8 15.89 0.5 even ok
9 C14H22NO3S3 348.0756 -5.0 44.2 9 45 even ok
10 C10H26N3S5 348.0725 4.0 79.3 0 -0.5 even ok
|1 _CT2H15NSNaO4S 3480737 056 17 1 10000 75 even ok |
2 C11H19NNa08SsS 348.0724 4.4 1.8 25 even ok
3 C13H11NSNaS 348.0750 33 12.4 125 even ok
4 CO9H19N5NaO4S2  348.0771 9.1 223 2.5 even ok
5 C1A7TH15N3Na02S 348.0777 -11.0 239 115 even ok
6 C12H23NNaO383 348.0732 19 41.0 1.5 even ok

Figure S10. HRMS (ESI-TOF) spectrum of 3
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Figure S11a.'H-NMR spectrum of 3 in DMSO-D6
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Figure S11b."H-NMR spectrum of 3 in CDCI3
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Figure S12.13C-NMR spectrum of 3 in DMSO-D6
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Figure S13. HPLC chromatogram of 4
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+MS, 0.2-0.6min #12-32

Intens.
x109

3_

- h*]
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] +MS, 0.2-0.6min #12-32
] 362.0897 » [4+ Na']*
1 378.0632
] . s |413-2657 441 2087469 3257
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00 150 200 250 300 350 400 450 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma #Sigma Score rdb e Conf N-Rule
362.0897 1 C11H12N11028 362.0891 1.7 3.2 1 100.00 115 even ok
2 C14H20NO8S 362.0904 2.0 6.3 2 89.32 55 even ok
3 C15H16N504S 362.0918 =7 9.8 3 35.32 105 even ok
4 C10H16N70O6S 362.0877 -5.4 14.3 4 3543 6.5 even ok
5 C16H12N9S 362.0931 -9.4 20.9 5 8.31 155 even ok
6 C18H20NO352 362.0879 4.9 31.6 6 34.43 9.5 even ok
7 C11H20N7053 362.0886 -3.0 39.1 7 44.29 55 even ok
8 C10H24N305S3 362.0873 6.7 427 8 15.43 0.5 even ok
9 C15H24NO3S3 362.0913 -4.4 43.9 9 2797 45 even ok
10 C11H28N3S5 362.0881 4.3 793 10 8.56 -05 even ok
|1 _CI3HI7NSNaO4S ' 3620893 09 3 30 110000 75 even ok ]
2 C14H13N9NaS 362.0907 2.8 10.2 2 62.65 125 even ok
3 C12H21NNaO8S 362.0880 -4.6 14.1 3 37.94 25 even ok
4 C18H17N3NaC2s 362.0934 -10.2 216 4 526 115 even ok
5 C10H21N5Na0O452 362.0927 8.4 233 5 12.53 25 even ok
6 C13H25NNa03s3 362.0889 2.2 411 6 42.86 1.5 even ok

Figure S14. HRMS (ESI-TOF) spectrum of 4
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Figure S15."H-NMR spectrum of 4 in DMSO-D6
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Figure S16."°C-NMR spectrum of 4 in DMSO-D6
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+MS, 0.2-0.4min #9-25

Intens.] +MS, 0.2-0.4min #9-25)
x106]
1.59 a +1+
] 376:1053 ; [5 + Na™]
1.07 N ’
0.5] 392.0791
DAO - - T T T - - T T - T T - - T v T " v T T v T v - i + T A LI - i I‘ T It r . T T T v - r J
100 150 200 250 300 350 400 450 m/z
Meas.m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
376.1053 1 C12H14N1102S 376.1047 1:7 4.2 1 100.00 11.5 even ok
2 C15H22NO8S 376.1061 1.9 8.3 2 88.55 5.5 even ok
3 C11H18N706S 376.1034 52 8.7 3 3995 6.5 even ok
4 C16H18N504S 376.1074 55 16.2 4 3214 105 even ok
5 C10H22N3010S 376.1020 8.8 20.5 5 9.57 1.5 even ok
6 C17H14N9S 376.1087 -9.0 272 6 746 155 even ok
7 C19H22NO3S2 376.1036 47 37.0 T 30.43 9.5 even ok
8 C12H22N70S3 376.1042 -2.9 414 8 42.24 5.5 even ok
9 C11H26N30553 376.1029 -6.5 435 9 15.30 0.5 even ok
10 C16H26NO3S3 376.1069 4.2 474 10 25.95 4.5 even ok
__ 110 _CI2H30N3SS 3761038 ______42 _____ 745 ______ 111047 _-05 even_ _______¢ ok _____
\..1__C14H19N5NaQ4s _ 376.1050. _____ 08 . 57 ] 110000, 75 even ______ ok ____ ;
2 C10H15N11NaC2S 376.1023 -8.1 6.9 2 14.69 8.5 even ok
3 C13H23NNaC8s 376.1037 45 9.3 3 43.44 2.5 even ok
4 C15H15N9Nas 376.1083 2.6 16.2 4 59.00 12.5 even ok
5 C11H23N5NaO4sS2 376.1084 -8.0 227 5 13.52 2.5 even ok
6 C19H19N3NaO2S  376.1090 9.8 28.1 6 484 115 even ok
7 C10H23N7NaOSs3 376.1018 9.3 39.8 it 544 25 even ok
8 C14H27NNaC353 376.1045 -2.2 434 8 41.97 1.5 even ok

Figure S18. HRMS (ESI-TOF) spectrum of 5
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Figure S19."H-NMR spectrum of 5 in DMSO-D6
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Figure S20."*C-NMR spectrum of 5 in DMSO-D6
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Figure S21. Normalized fluorescence emission spectra of 1-5 [20 uM] in various solvents. (a; 1,
b;2,c¢;3,d; 4, and ¢; 5).
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Figure S22. Normalized UV-visible emission spectra of probes 1-5 [20 uM] in different solvent
system. (a; 1, b; 2, ¢; 3, d; 4, and e; 5).
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Figure S23. Linear plot of absorption band as a function of concentration of 1-5 in aqueous
buffered solution (10 mM HEPES at pH 7.4) containing 0.5% DMF (a; 1, b; 2, c; 3, d; 4, and e;
5).
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Figure S24. Fluorescence emission spectra of 1-5 [20 uM] in aqueous buffered solution (10 mM
HEPES, pH 7.4) containing 0.5% DMF (Sensitivity high, slit=10/10).
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Figure S25. Lippert-Mataga plot of 1-5 in different solvents (a; toluene, b; THF, ¢; DCM, d;
DMF, e; ACN, f; methanol; and g; aqueous buffered solution [10 mM HEPES, pH 7.4 containing
0.5% DMF]) showing the variation of Stokes shift as a function of orientation polarizability of
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(b)

(d)

Figure S26. Optimized structures of (a) 1, (b) 2, (c) 3, (d) 4, and (e) 5 in the ground and excited
states. Two torsional angles (in °), D; and D,, are shown in each figure. moments (in D) are
shown in the rectangular box and some important bond lengths (in A) of the probes are also
shown. The values in parentheses are for the excited states. Dipole
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(c) AE=0.107 eV (d) AE=-0.119 eV

©) AE =-0.098 eV

Figure S27. Optimized TICT structures for (a) 1, (b) 2, (c) 3, (d) 4, and (e) 5 in the excited states.
Two torsional angles (in °) and some important bond lengths (in A) are shown in each figure. AE
denotes energy difference between LE and TICT states.
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Table

Stokes

Solvent Probe | Ag,(nm) | Agy(nm) | AA (nm) | Av (cm™)
Aqueous 1 452 574 122 4702
buffered 2 453 575.5 1225 4699
solution 3 459 587 128 4751
(PH=74) = 4595 579 1195 | 4507
5 4585 589.5 131 4847
DMF 1 449 557 108 4318
2 449 557 108 4318
3 454 560.5 106.5 4185
4 4555 556 100.5 3968
5 4515 562 110.5 4379
MeOH 1 441 557.5 116.5 4739
2 442 558.5 116.5 4719
3 4445 563 1185 4735
4 4485 558.5 110 4391
5 446 563 117 4660
ACN 1 4445 557 1125 4544
2 4445 557.5 113 4509
3 4505 561 110.5 4372
4 452 557 105 4170
5 4495 563 113.5 4485
THF 1 4395 547.5 108 4488
2 4415 548.5 107 4419
3 444 551.5 107.5 4390
4 4475 546 98.5 4031
5 443 553 110 4490
DCM 1 445 548 103 4224
2 4485 549 100.5 4082
3 449 552.5 103.5 4172
4 4515 548.5 97 3917
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S1: Absorption maxima,

emission maxima and

shift of 1-5

solvents.

in various



5 451 555.5 104.5 4171
Toluene 1 443 539 96 4020
2 445.5 540 94.5 3928
3 446.5 541 94.5 3912
4 449 543 94 3856
5 448 542.5 94.5 3888
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Table S2. Quantum yields in methanol, DMF, and DCM.

Probe ¢ (Methanol) ¢ (DMF) ¢ (DCM)
1 0.049 0.246 0.688
2 0.032 0.282 0.775
3 0.021 0.161 0.309
4 0.044 0.375 0.697
5 0.036 0.231 0.667
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