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Figure S1. Results of predicting the sensing ability of chemosensor 1 towards metal ions based on 
chemical formulae 
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Figure S2. MALDI TOF mass spectrum of mixture of chemosensor 1 + Hg2+ 

M
z
 [1+Hg

2+
+H] = 655.69 

theoretical M
z
 [1+Hg

2+
+H] = 656.06 



 
Figure S3. Example of titration results of chemosensor 1 with Hg2+ ions in KEV software 
(stoichiometric model M:L = 1:1) 
  



 
Figure S4. Example of titration results of chemosensor 1 with Hg2+ ions in KEV software 
(stoichiometric model M:L = 1:2) 
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Figure S5. Possible reaction scheme between chemosensor 1 and Hg2+ ion 
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Figure S6. The fluorescence detection limit of chemosensor 1 in H2O-DMSO (8:2 v:v) 
 



  

Table S1 – Structures of selected fluorescence probes for Hg2+ ions in the literature 

Ref. Structure Signal type  LOD 
(µM) Solvent 
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Figure S7. An example of spectral measurements of chemosensor 1 in the presence of Hg2+ ions 
(30 µM) in the sample (Uhtokhma river) 
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Figure S8. Two conformers of 1 and transition state molecular models. 

  



Table S2. Calculated composition of the lowest excited states and corresponding oscillator 
strengths for 1. 

State λ, nm oscillator strength, fa Composition (%)b 

1 1A’ 319 0,78 7a”→ 1a”* (100) 

4 1A’ 257 0,07 5a” →1a”* (5) 

6a” →1a”* (27) 

6a” → 3a”* (5) 

6a” → 4a”* (7) 

5a’ →1a’* (45) 

6 1A” 249 0,08 3a’→1a”* (5) 

4a’→1a”* (5) 

4a’→3a”* (10) 

4a’→4a”* (5) 

6a” → 1a’* (27) 

5a’  →4a”* (20) 

5a’  →5a”* (13) 

7a” → 1a’* (6) 

12 1A” 234 0,05 1a’→1a”* (11) 

2a’→1a”* (6) 

4a’→1a”* (58) 

7a” → 1a’* (19) 

15 1A’ 224 0,1 3a” →1a”* (15) 

3a” → 2a”* (8) 

4a” →1a”* (32) 

4a” → 2a”* (6) 

5a” →1a”* (8) 

4a’→1a’* (6) 

6a” → 3a”* (8) 

7a” → 2a”* (7) 

16 1A’ 220 0,15 4a” →1a”* (10) 

4a’→1a’* (37) 



6a” → 3a”* (5) 

6a” → 5a”* (10) 

7a” → 3a”* (16) 

17 1A’ 218 0,37 4a’→1a’* (25) 

5a’  →1a’* (6) 

7a” → 3a”* (51) 

18 1A” 215 0,12 1a’→1a”* (36) 

4a’→1a”* (7) 

4a’→5a”* (5) 

6a” → 1a’* (16) 

5a’ →2a”* (11) 

5a’ →3a”* (5) 

5a’ →4a”* (8) 

20 1A” 211 0,07 1a’→1a”* (7) 

4a’→5a”* (7) 

6a” → 1a’* (26) 

5a’ →3a”* (12) 

5a’ →4a”* (9) 

7a” → 2a’* (25) 

7a” → 8a’* (5) 

21 1A’ 211 0,13 5a” →1a”* (10) 

6a” → 2a”* (11) 

6a” → 3a”* (38) 

5a’  →1a’* (10) 

7a” → 3a”* (20) 

22 1A” 208 0,58 4a’→2a”* (5) 

4a’→3a”* (19) 

6a” → 1a’* (9) 

5a’→3a”* (13) 

5a’ →4a”* (27) 



5a’ →5a”* (11) 

23 1A’ 207 0,1 3a” →1a”* (10) 

6a” → 2a”* (29) 

7a” → 4a”* (29) 

7a” → 5a”* (10) 

7a” → 6a”* (22) 

28 1A” 200 0,36 4a’→2a”* (16) 

4a’→3a”* (17) 

4a’→4a”* (6) 

5a’ →5a”* (55) 

29 1A’ 198 0,16 2a” →1a”* (17) 

3a” →1a”* (6) 

4a” → 3a”* (5) 

5a” → 3a”* (7) 

6a” → 3a”* (5) 

6a” → 4a”* (44) 

5a’ →1a’* (5) 

7a” → 5a”* (6) 

30 1A’ 196 0,08 1a” →1a”* (27) 

2a” →1a”* (5) 

6a” → 4a”* (10) 

7a” → 5a”* (14) 

7a” → 6a”* (35) 

a bands with f>0,05 presented 
b transitions with contribution >5% listed 

  



Table S3. Shapes of molecular otbitals participating in electronic transitions 

Orbital Energy, eV View 1 View 2 

HOMO–11 

1a’ 
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Figure S9. IR spectrum of chemosensor 1 
  



 
Figure S10. MALDI TOF mass spectrum of chemosensor 1 
  



 
Figure S11. 1H NMR spectra of chemosensor 1 
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Figure S12. 13C NMR spectra of chemosensor 1 
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Cartesian coordinates of 1a, calculated at B97D/def2-TZVP level of theory 

C        0.136193000     -2.339592000     -2.674602000 
C        0.425991000     -1.189189000     -1.937473000 
O        0.237681000     -0.000162000     -2.607670000 
C        0.857476000     -1.253392000     -0.606964000 
C        0.857579000      1.253295000     -0.607160000 
C        0.425971000      1.188938000     -1.937598000 
C        0.275001000     -3.587906000     -2.068184000 
C        0.986903000     -2.519875000     -0.024903000 
C        0.987166000      2.519844000     -0.025271000 
C        0.136055000      2.339260000     -2.674820000 
C        0.275004000      3.587645000     -2.068574000 
C        0.701140000      3.681260000     -0.732208000 
H        1.313065000      2.584843000      1.010121000 
H       -0.202280000      2.257448000     -3.703217000 
H        0.803387000      4.656327000     -0.258547000 
C        0.700900000     -3.681361000     -0.731732000 
H       -0.202019000     -2.257888000     -3.703049000 
H        1.312666000     -2.584803000      1.010539000 
H        0.803021000     -4.656372000     -0.257925000 
O       -0.022622000     -4.688302000     -2.824382000 
H        0.103893000     -5.483394000     -2.287700000 
O       -0.022743000      4.687960000     -2.824847000 
H        0.104102000      5.483119000     -2.288340000 
C        3.778371000     -0.000092000     -0.155204000 
C        2.636836000     -0.000025000      0.638662000 
C        2.725838000      0.000088000      2.027123000 
C        3.962031000      0.000143000      2.676092000 
C        5.114843000      0.000071000      1.887830000 
C        5.022589000     -0.000049000      0.485340000 
C        1.185141000      0.000001000      0.184746000 
N        0.485336000      0.000143000      1.520922000 
C        1.371329000      0.000180000      2.625898000 
H        3.705885000     -0.000170000     -1.240679000 
H        4.006849000      0.000249000      3.762598000 
H        6.095006000      0.000102000      2.359526000 
H        5.932914000     -0.000100000     -0.110451000 
O        1.056403000      0.000262000      3.798185000 
N       -0.837164000      0.000220000      1.742779000 
C       -1.669618000      0.000178000      0.751274000 
C       -3.092430000      0.000184000      0.970039000 
C       -4.089183000     -0.000038000     -0.000410000 
N       -5.374057000     -0.000171000      0.485244000 
C       -5.377344000     -0.000135000      1.792326000 
S       -3.820944000      0.000261000      2.551675000 
H       -6.284998000     -0.000197000      2.389966000 
 

Cartesian coordinates of 1b, calculated at B97D/def2-TZVP level of theory 

C       -0.425796000      2.401104000     -2.699649000 
C       -0.631167000      1.233393000     -1.961110000 
O       -0.539090000      0.061286000     -2.678382000 



C       -0.897018000      1.266491000     -0.586638000 
C       -0.891497000     -1.239370000     -0.643889000 
C       -0.624993000     -1.142618000     -2.015187000 
C       -0.480631000      3.634485000     -2.050570000 
C       -0.944724000      2.518068000      0.038036000 
C       -0.933649000     -2.518255000     -0.076807000 
C       -0.413309000     -2.274536000     -2.805683000 
C       -0.462291000     -3.536346000     -2.213288000 
C       -0.720662000     -3.661685000     -0.837180000 
H       -1.131983000     -2.608607000      0.988605000 
H       -0.203018000     -2.167891000     -3.865483000 
H       -0.752732000     -4.646985000     -0.374805000 
C       -0.737949000      3.695832000     -0.669850000 
H       -0.215921000      2.343699000     -3.763327000 
H       -1.142698000      2.558775000      1.106556000 
H       -0.774281000      4.658934000     -0.163116000 
O       -0.270851000      4.752621000     -2.810363000 
H       -0.323654000      5.534028000     -2.242170000 
O       -0.245871000     -4.617572000     -3.023027000 
H       -0.293218000     -5.424350000     -2.490954000 
C       -3.763035000     -0.009644000      0.082628000 
C       -2.558438000     -0.022029000      0.776837000 
C       -2.530076000     -0.053152000      2.167729000 
C       -3.706866000     -0.072794000      2.918887000 
C       -4.922168000     -0.060484000      2.231094000 
C       -4.948440000     -0.029227000      0.826077000 
C       -1.149829000     -0.005681000      0.202343000 
N       -0.340680000     -0.033049000      1.472566000 
C       -1.129861000     -0.061235000      2.647938000 
H       -3.782562000      0.014232000     -1.004811000 
H       -3.659313000     -0.096963000      4.004992000 
H       -5.859028000     -0.075280000      2.783561000 
H       -5.905872000     -0.020225000      0.309412000 
O       -0.713063000     -0.086536000      3.788605000 
N        0.993585000     -0.033254000      1.590833000 
C        1.753865000     -0.008247000      0.542164000 
C        3.191155000     -0.010388000      0.685332000 
C        3.994967000     -0.043809000      1.826412000 
N        5.342755000     -0.035373000      1.576917000 
C        5.596631000      0.003088000      0.293988000 
S        4.203055000      0.032518000     -0.729066000 
H        6.597840000      0.016449000     -0.126552000 
C        3.494945000     -0.086339000      3.237654000 
H        4.345788000     -0.128341000      3.924911000 
H        2.875657000      0.792154000      3.460016000 
H        2.838492000     -0.951437000      3.394675000 
H        1.364021000      0.015133000     -0.476953000 
 

Figure S13. Cartesian coordinates of quantum chemical structures 

 
 


