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Geometries of relevant species 

The optimized molecular structures of the relevant species at the electronically ground state 

were predicted with B3LYP method using basis sets aug-cc-pVTZ. The solvent effect was 

taken into consideration using c-PCM model. The isolated molecules included triplet SO, 

singlet SO, SO2, SSO, ClSO, Cl2S, SO3, Cl2SO, SSO2, (SO)2, (ClSO)2, and THF. The 

complexes which contained THF included triplet SO-THF, singlet SO-THF, SO2-THF, Cl2S-

THF, ClSO-THF, SSO2-THF, and Cl2SO-THF. The absolute energies and harmonic 

vibrational wavenumbers of the SO associated vibrations and COC asymmetric stretch of 

the THF moiety in the complexes for the aforementioned molecules were listed in Table 1. 
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1.49990 Å 

1. S=O (Triplet) 

 

 

 

 

 

 

 

 

 ------------------------------------------------------------------------------------------------------------ 

 Center      Atomic                   Coordinates (Angstroms) 

 Number     Number               X           Y          Z 

 ------------------------------------------------------------------------------------------------------------ 

      1         16              0.000000    0.000000    0.499966 

      2          8              0.000000    0.000000    -0.999932 

 ------------------------------------------------------------------------------------------------------------ 
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1.49981 Å 

2. S=O (Singlet) 

 

 

 

 

 

 

 

 

 ------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                   Coordinates (Angstroms) 

 Number     Number                X           Y           Z 

 ------------------------------------------------------------------------------------------------------------- 

      1         16               0.000000    0.000000    0.499936 

      2          8               0.000000    0.000000    -0.999872 

 ------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 



S5 
 

1.45235 Å 

3. O=S=O 

 

 

 

 

 

  

 

 

 

 

------------------------------------------------------------------------------------------------------------- 

   Center      Atomic               Coordinates (Angstroms) 

   Number     Number           X           Y           Z 

 ------------------------------------------------------------------------------------------------------------- 

      1         16            0.000000    0.000000    0.376141 

      2          8            0.000000    1.242334    -0.376141 

      3          8            0.000000    -1.242334   -0.376141 

 ------------------------------------------------------------------------------------------------------------- 
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1.47621 Å 

4. S-S=O 

 

 

 

 

 

 

 

 

 

 

 

 

 --------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                 Coordinates (Angstroms) 

 Number     Number              X          Y           Z 

 --------------------------------------------------------------------------------------------------------------- 

      1          8             1.471811    0.795239    0.000000 

      2         16             0.000000    0.681306    0.000000 

      3         16             -0.735905   -1.078925    0.000000 

 --------------------------------------------------------------------------------------------------------------- 
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1.47971 Å 

5. ClSO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                 Coordinates (Angstroms) 

 Number     Number             X           Y           Z 

 --------------------------------------------------------------------------------------------------------------- 

      1         17             -0.696330   -1.161300    0.000000 

      2         16             0.000000    0.821016    0.000000 

      3          8             1.479701    0.825731    0.000000 

 --------------------------------------------------------------------------------------------------------------- 
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6. Cl2S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                Coordinates (Angstroms) 

 Number     Number            X           Y          Z 

 --------------------------------------------------------------------------------------------------------------- 

      1         16           0.000000    0.000000    0.861861 

      2         17           0.000000    1.612962    -0.405582 

      3         17           0.000000    -1.612962    -0.405582 

 --------------------------------------------------------------------------------------------------------------- 
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1.43931 Å 

7. SO3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------------ 

 Center      Atomic                Coordinates (Angstroms) 

 Number     Number             X           Y          Z 

 ------------------------------------------------------------------------------------------------------------ 

      1         16            0.000000    0.000000    0.000033 

      2          8            0.000000    0.000000    1.439347 

      3          8            0.000000    1.246432    -0.719707 

      4          8            0.000000    -1.246432    -0.719707 

 ------------------------------------------------------------------------------------------------------------ 
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1.45123 Å 

8. Cl2SO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                Coordinates (Angstroms) 

 Number     Number             X           Y          Z 

 ------------------------------------------------------------------------------------------------------------- 

      1         16            0.178096    0.728135    0.000000 

      2          8            -1.113103   1.390602     0.000000 

      3         17            0.178096    -0.669852    1.608189 

      4         17            0.178096    -0.669852    -1.608189 

 ------------------------------------------------------------------------------------------------------------- 
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1.44919 Å 

9. SS=O2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------------ 

 Center      Atomic                Coordinates (Angstroms) 

 Number     Number            X           Y          Z 

 ------------------------------------------------------------------------------------------------------------ 

      1         16           -0.385757    -0.000027   -0.000035 

      2          8           -1.124383    -1.246832   0.000025 

      3          8           -1.123846    1.247126    0.000025 

      4         16            1.509871    -0.000119   0.000010 

 ------------------------------------------------------------------------------------------------------------ 
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1.50536 Å 1.50540 Å 

10. O=SS=O 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                 Coordinates (Angstroms) 

 Number     Number              X           Y          Z 

 ------------------------------------------------------------------------------------------------------------- 

      1         16             -1.055349   -0.349367    -0.363105 

      2          8             -1.791731   0.698717    0.427774 

      3         16             1.055394    -0.349387   0.363083 

      4          8             1.791642    0.698791    -0.427730 

 ------------------------------------------------------------------------------------------------------------- 
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1.46971 Å 
1.46597 Å 

11. (ClSO)2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ------------------------------------------------------------------------------------------------------------ 

 Center      Atomic                Coordinates (Angstroms) 

 Number     Number             X           Y          Z 

 ------------------------------------------------------------------------------------------------------------- 

      1         17          -1.673324    1.188385     -0.524351 

      2         16          -1.020079    -0.797821    -0.337952 

      3          8          -1.824586    -1.492647    0.676953 

      4         16          1.002913    -0.134344    0.874609 

      5          8          0.843702    1.258216     1.304145 

      6         17          2.151073    -0.200733    -0.913019 

 ------------------------------------------------------------------------------------------------------------- 
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1.43717 Å 

12. THF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------- 

 Center      Atomic                 Coordinates (Angstroms) 

 Number     Number               X           Y          Z 

 --------------------------------------------------------------------------------------------------------- 

      1          6              0.000000    1.177138    0.427115 

      2          8              0.000000    0.000000    1.251623 

      3          6              0.000000    -1.177138    0.427115 

      4          6              0.301578    0.704456    -0.993954 

      5          6              -0.301578   -0.704456   -0.993954 

      6          1              -0.743406   -1.872923    0.817588 

      7          1              0.743406    1.872923    0.817588 

      8          1              -0.983939   1.653712    0.486393 

      9          1              0.983939    -1.653712   0.486393 

     10          1              1.379223    0.656252   -1.158862 

     11          1              -1.379223   -0.656252   -1.158862 

     12          1              -0.129233   1.358366   -1.750575 

     13          1              0.129233   -1.358366   -1.750575 

 --------------------------------------------------------------------------------------------------------- 
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1.50095 Å 

3.58860 Å 1.43908 Å 

13. S=O-THF (Triplet)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------------- 

 Center      Atomic                  Coordinates (Angstroms) 

 Number     Number               X           Y         Z 

 --------------------------------------------------------------------------------------------------------------- 

      1          6              1.613214    1.273647    0.044228 

      2          8              0.712646    0.514373    -0.779443 

      3          6              1.034725   -0.885855   -0.698330 

      4          6              2.347970    0.260916    0.919621 

      5          6              2.384088   -0.973846    0.011682 

      6          1              1.052390   -1.294895   -1.709129 

      7          1              1.031458    1.997517    0.615922 

      8          1              2.309987    1.820942   -0.599143 

      9          1              0.251175   -1.396794   -0.130881 

     10          1              1.773973    0.050900    1.823617 

     11          1              3.200772   -0.892512   -0.707684 

     12          1              3.336681    0.606934    1.217036 

     13          1              2.505473   -1.907433    0.558741 

     14          8              -2.565270   -0.910277    0.627069 

     15         16              -2.807556    0.383337   -0.094543 

 --------------------------------------------------------------------------------------------------------------- 
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2.10372 Å 

1.51656 Å 

1.46503 Å 

14. S=O-THF (Singlet) 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------------- 

 Center     Atomic               Coordinates (Angstroms) 

 Number     Number            X          Y          Z 

 --------------------------------------------------------------------------------------------------------------- 

      1          6           0.860657    1.214030    -0.322640 

      2          8           0.116912    0.015054    -0.745091 

      3          6           0.761463    -1.183301    -0.202118 

      4          6           1.952678    0.709384    0.610790 

      5          6           2.171127    -0.734200   0.137977 

      6          1           0.691853    -1.949566   -0.968705 

      7          1           0.152629    1.893075    0.142953 

      8          1           1.255241    1.661265   -1.233550 

      9          1           0.206290    -1.491898   0.684326 

     10          1           1.604688    0.721306   1.643429 

     11          1           2.805702    -0.758821   -0.748520 

     12          1           2.852422    1.317761   0.545351 

     13          1           2.621702    -1.365777   0.901215 

     14          8           -2.052107   -0.114755  1.155087 

     15         16           -1.949033    0.045924   -0.349407 

 --------------------------------------------------------------------------------------------------------------- 
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1.45897 Å 

1.45893 Å 

2.54997 Å 

1.44984 Å 

15. SO2THF 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------ 

 Center      Atomic              Coordinates (Angstroms) 

 Number     Number           X           Y          Z 

 ------------------------------------------------------------------------------------------------------ 

      1          6         1.181833    1.194117     -0.387664 

      2          8         0.537661    -0.020326    -0.843372 

      3          6         1.247754    -1.177582    -0.334886 

      4          6         2.136460    0.766431     0.719907 

      5          6         2.541777    -0.642240    0.270819 

      6          1         1.402304    -1.865001    -1.165220 

      7          1         0.406274    1.884150     -0.058982 

      8          1         1.712308    1.633584     -1.235688 

      9          1         0.619685    -1.664122    0.414700 

     10          1         1.614796    0.728044     1.677011 

     11          1         3.324962    -0.589538    -0.486824 

     12          1         2.982354    1.444281    0.819147 

     13          1         2.899743    -1.266734    1.087244                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

     14          8         -1.992140   1.246338      0.349078 

     15         16         -1.942537   -0.081180    -0.254099 

     16          8         -1.861619   -1.207280   0.669936 

 ------------------------------------------------------------------------------------------------------ 
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1.44181 Å 

2.75213 Å 

16. Cl2STHF 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------------- 

 Center     Atomic                  Coordinates (Angstroms) 

 Number     Number               X           Y         Z 

 --------------------------------------------------------------------------------------------------------------- 

      1          6             2.112255    0.835608     0.753613 

      2          8             1.423884    0.364168     -0.424110 

      3          6             2.169493    -0.708321     -1.034554 

      4          6             3.208731    -0.186215    1.039778 

      5          6             3.540470    -0.703159    -0.364775 

      6          1             2.207289    -0.528306    -2.108491 

      7          1             1.386225    0.931453     1.560362 

      8          1             2.529420    1.823458     0.539992 

      9          1             1.643671    -1.651900     -0.858319 

     10          1             2.823001    -0.995493    1.661729 

     11          1             4.211371    -0.011404    -0.876433                                                                                                                                                      

     12          1             4.063834    0.255186    1.548831 

     13          1             4.004238    -1.688118    -0.363195 

     14         16             -1.216330   -0.319331    -0.054899 

     15         17             -1.680600   1.676186     -0.227347 

     16         17             -3.083197   -1.168327    0.274548 

 --------------------------------------------------------------------------------------------------------------- 
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1.47932 Å 3.26994 Å 

1.43951 Å 

17. ClSOTHF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

------------------------------------------------------------------------------------------------------- 

 Center     Atomic                  Coordinates (Angstroms) 

 Number     Number               X          Y         Z 

 ------------------------------------------------------------------------------------------------------- 

      1          6            1.864085    -0.930106    -0.863006 

      2          8            1.249067    0.371347     -0.850680 

      3          6            1.830664    1.180295     0.187714 

      4          6            3.069957    -0.843799    0.070714 

      5          6            2.622071    0.223830    1.075335 

      6          1            1.025277    1.695149    0.711436 

      7          1            2.132028    -1.176526    -1.891061 

      8          1            1.137887    -1.667670    -0.507950 

      9          1            2.483767    1.930778    -0.269516 

     10          1            3.951707    -0.504430   -0.475356 

     11          1            1.972982    -0.214994    1.834860 

     12          1            3.305442    -1.800590    0.534002 

     13          1            3.452235    0.715079    1.580462 

     14          8            -1.772008    1.621776    0.460024 

     15         16            -2.001033    0.560452   -0.544726 

     16         17            -2.328349    -1.274725   0.441144 

 ------------------------------------------------------------------------------------------------------- 
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18. SS=O2THF 

 

 

 

 

 

 

 

 

 

 

 

 

 

--------------------------------------------------------------------------------------------------------- 

 Center     Atomic                   Coordinates (Angstroms) 

 Number     Number               X           Y         Z 

 --------------------------------------------------------------------------------------------------------- 

      1         16             1.471873    -0.305080    0.093398 

      2          8             1.637234    -1.387862    -0.855204 

      3          8             1.673477    -0.566389    1.504347 

      4         16             1.525292    1.504519    -0.536954 

      5          6             -1.471419    0.162587     1.228538 

      6          8             -0.760343   -0.652691    0.247342 

      7          6             -1.480642   -0.653063    -1.018190 

      8          6             -2.616679    0.819114    0.466724 

      9          6             -2.882166   -0.177221    -0.668526 

     10          1             -1.429467   -1.661709    -1.418387 

     11          1             -0.764234    0.868828     1.658371 

     12          1             -1.819630   -0.513976    2.008290 

     13          1             -0.979189    0.035927    -1.701339 

     14          1             -2.302684    1.781737     0.062839 

     15          1             -3.489583   -1.010833   -0.314711 

     16          1             -3.484660    0.982808     1.102119 

     17          1             -3.382704    0.273219    -1.523447 

 --------------------------------------------------------------------------------------------------------- 
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1.44996 Å 2.77879 Å 

1.44488 Å 

19. Cl2S=OTHF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ------------------------------------------------------------------------------------------------------ 

 Center     Atomic             Coordinates (Angstroms) 

 Number     Number          X          Y         Z 

 ------------------------------------------------------------------------------------------------------ 

      1          6        2.210992    0.508796    1.195072 

      2          8        1.476103    -0.560818    0.559827 

      3          6        2.260899    -1.129093   -0.508800 

      4          6        3.608021    0.496890    0.574857 

      5          6        3.347647    -0.105030   -0.810825 

      6          1        1.595374    -1.329438   -1.346851 

      7          1        2.216715    0.332183    2.270829 

      8          1        1.691040    1.449196    0.997430 

      9          1        2.689073    -2.076664   -0.167989 

     10          1        4.274981    -0.148409   1.148365 

     11          1        2.971721    0.656672   -1.495419 

     12          1        4.049209    1.491342    0.536929 

     13          1        4.232864    -0.557029   -1.255173 

     14          8        -1.122461    -1.330262   -0.942412 

     15         16        -1.265723   -0.381920   0.145024 

     16         17        -1.019256    1.579811    -0.687923 

     17         17        -3.384502   -0.239098   0.532062 

 ------------------------------------------------------------------------------------------------------ 

 

 


