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Tables 
Table S1. SMARTS expressions 

№ SMARTS expressions** Indices* Rule, № 
1 [R]-!@[$([CX4;H2,H1,H0])] (0, 1) 1 

2 [a]-!@[$([NX3;H1,H0]),$([OX2;H0]),$([SX2;H0])]-
!@[$([C;H2,H1,H0]);!$([CX3]=[OX1])] 

(1, 2) 2 

3 [a]-!@[$([NX3;H1,H0]),$([OX2;H0]),$([SX2;H0])]-
!@[a] 

(0, 1), (1, 2) 3 

4 [a]-!@[$([CX3]=[OX1,NX2,SX1,CX3])]-
!@[$([CX4;H2,H1,H0])] 

(1, 2) 2 

5 [c]-!@[$([CX3]=[OX1,NX2,SX1,$([CX3;H2])])]-!@[c] (0, 1), (1, 2) 3 
6 [n]-!@[$([CX3]=[OX1,NX2,SX1,$([CX3;H2])])]-!@[c] (1, 2) 2 
7 [$([CX4;H2,H1,H0])]-!@[CX3](=[OX1])[OX2;H0] (0, 1) 4 
8 [$([CX4;H2,H1,H0])]-!@[OX2;H0][CX3](=[OX1]) (0, 1) 4 
9 [a]-!@[CX3](=[OX1])O-!@[$([CX4;H2,H1,H0])] (3, 4) 2 

10 [a]-!@[CX3](=[OX1])O-!@[a] (0, 1), (3, 4) 3 
11 [a]-!@[NX2;H0]=[NX2;H0]-!@[$([CX4;H2,H1,H0])] (2, 3) 2 
12 [a]-!@[NX2;H0]=[NX2;H0]-!@[a] (0, 1), (2, 3) 3 

13 [a]-!@[NX3;H1]-!@[$([CX3;H0](=[OX1]))]-
!@[$([CX4;H2,H1,H0])] 

(2, 3) 2 

14 [a]-!@[$([CX3;H0](=[OX1]))]-!@[NX3;H1]-
!@[$([CX4;H2,H1,H0])] 

(2, 3) 2 

15 [a]-!@[NX3;H1]-!@[$([CX3;H0](=[OX1]))]-!@[a] (0, 1), (2, 3) 3 
16 [a]-!@[$([CX3;H0](=[OX1]))]-!@[NX3;H1]-!@[a] (0, 1), (2, 3) 3 

17 [a]-!@[SX4](=[OX1])(=[OX1])[NX3;H1]-
!@[$([CX4;H2,H1,H0])] 

(4, 5) 2 

18 [a]-!@[NX3;H1][SX4](=[OX1])(=[OX1])-
!@[$([CX4;H2,H1,H0])] 

(4, 5) 2 

19 [a]-!@[SX4](=[OX1])(=[OX1])[NX3;H1]-!@[a] (0, 1), (4, 5) 3 

20 [a]-!@[NX3;H1][SX4](=[OX1])(=[OX1])-!@[NX3;H1]-
!@[a] 

(0, 1), (4, 5) 3 

21 [$([CX4;H2,H1,H0])]-!@[NX3][CX3](=[OX1]) (0, 1) 4 
22 [$([CX4;H2,H1,H0])]-!@[CX3](=[OX1])[NX3] (0, 1) 4 
23 [$([CX4;H2,H1,H0])]-!@[$([NX3;H1,H0])] (0, 1) 4 
24 [$([CX4;H2,H1,H0])]-!@[$([OX2;H0])] (0, 1) 4 
25 [$([CX4;H2,H1,H0])]-!@[$([SX2;H0])] (0, 1) 4 



№ SMARTS expressions** Indices* Rule, № 
26 [$([CX4;H2,H1,H0])]-!@[SX4](=[OX1])(=[OX1])[NX3;H1] (0, 1) 4 
27 [$([CX4;H2,H1,H0])]-!@[NX3;H1][SX4](=[OX1])(=[OX1]) (0, 1) 4 

*-the indices of atomic pairs between which the bond should be removed; indexing starts from 0. 
** - the bonds that need to be broken are marked by red color. 
The set of SMARTS and the script for decomposition of molecules into fragments is freely 
accessible on the web (http://molmodel.com/hg/medchem_fragment_splitter). 
  



Table S2. Results of molecules decomposition 

 

DB00114 

 

DB00121 

 

DB00126 

 

DB00136 

 

DB00140 

 

DB00146 

 

DB00152 

 

DB00158 

 

DB00163 

 

DB00166 

 

DB00176 

 

DB00184 

 

DB00194 

 

DB00196 

 

DB00199 

   



DB00202 DB00203 DB00205 

 

DB00220 

 

DB00224 

 

DB00227 

 

DB00238 

 

DB00254 

 

DB00255 

 

DB00257 

 

DB00273 

 

DB00274 

 

DB00279 

 

DB00291 

 

DB00293 

 

DB00307 

 

DB00317 

 

DB00320 

   



DB00321 DB00323 DB00328 

 

DB00367 

 

DB00368 

 

DB00373 

 

DB00398 

 

DB00399 

 

DB00415 

 

DB00417 

 

DB00419 

 

DB00421 

 

DB00433 

 

DB00440 

 

DB00441 

 

DB00444 

 

DB00446 

 

DB00451 

   



DB00456 DB00458 DB00471 

 

DB00476 

 

DB00477 

 

DB00481 

 

DB00482 

 

DB00493 

 

DB00495 

 

DB00500 

 

DB00503 

 

DB00507 

 

DB00530 

 

DB00540 

 

DB00552 

 

DB00563 

 

DB00569 

 

DB00570 

   



DB00575 DB00577 DB00582 

 

DB00586 

 

DB00595 

 

DB00613 

 

DB00615 

 

DB00619 

 

DB00625 

 

DB00640 

 

DB00642 

 

DB00671 

 

DB00676 

 

DB00694 

 

DB00696 

 

DB00701 

 

DB00705 

 

DB00710 

   



DB00715 DB00722 DB00727 

 

DB00738 

 

DB00756 

 

DB00758 

 

DB00759 

 

DB00762 

 

DB00773 

 

DB00775 

 

DB00784 

 

DB00787 

 

DB00788 

 

DB00795 

 

DB00806 

 

DB00811 

 

DB00812 

 

DB00818 

   



DB00820 DB00831 DB00834 

 

DB00862 

 

DB00864 

 

DB00869 

 

DB00877 

 

DB00884 

 

DB00891 

 

DB00900 

 

DB00903 

 

DB00905 

 

DB00907 

 

DB00932 

 

DB00939 

 

DB00966 

 

DB00988 

 

DB00996 

   



DB00997 DB01004 DB01011 

 

DB01017 

 

DB01024 

 

DB01025 

 

DB01045 

 

DB01048 

 

DB01051 

 

DB01053 

 

DB01065 

 

DB01072 

 

DB01075 

 

DB01085 

 

DB01092 

 

DB01104 

 

DB01112 

 

DB01113 

   



DB01151 DB01177 DB01194 

 

DB01197 

 

DB01200 

 

DB01204 

 

DB01216 

 

DB01232 

 

DB01242 

 

DB01254 

 

DB01259 

 

DB01261 

 

DB01263 

 

DB01264 

 

DB01265 

 

DB01268 

 

DB01283 

 

DB01331 

   



DB01409 DB01601 DB01603 

 

DB01656 

 

DB01698 

 

DB01764 

 

DB01987 

 

DB02266 

 

DB02300 

 

DB02513 

 

DB02546 

 

DB02659 

 

DB02703 

 

DB03128 

 

DB03312 

 

DB03619 

 

DB04038 

 

DB04209 

   



DB04348 DB04540 DB04564 

 

DB04711 

 

DB04743 

 

DB04813 

 

DB04835 

 

DB04868 

 

DB05239 

 

DB05294 

 

DB05381 

 

DB05990 

 

DB06147 

 

DB06151 

 

DB06202 

 

DB06203 

 

DB06410 

 

DB06414 

   



DB06616 DB06626 DB06770 

 

DB06777 

 

DB08604 

 

DB08828 

 

DB08864 

 

DB08865 

 

DB08880 

 

DB08881 

 

DB08882 

 

DB08895 

 

DB08901 

 

DB09030 

 

DB09073 

 

DB09074 

 

DB09079 

 

DB09093 

   



DB09213 DB09216 DB09269 

 

DB09477 

 

DB11256 

 

DB11282 

 

DB11315 

 

DB11336 

 

DB11363 

 

DB11575 

 

DB11596 

 

DB11963 

 

DB12153 

 

DB12332 

 

DB13139 

 

DB13747 

 

DB14086 

 

DB14512 
 

  



Table S3. The drug molecules which were not divided into fragments 

 

DB00162 

 

DB00170 

 

DB00173 

 

DB00201 

 

DB00259 

 

DB00277 

 

DB00282 

 

DB00316 

 

DB00336 

   



DB00339 DB00350 DB00352 

 

DB00356 

 

DB00382 

 

DB00384 

 

DB00396 

 

DB00406 

 

DB00457 

 

DB00523 

 

DB00529 

 

DB00544 

   



DB00592 DB00624 DB00627 

 

DB00655 

 

DB00674 

 

DB00687 

 

DB00717 

 

DB00730 

 

DB00741 

 

DB00755 

 

DB00763 

 

DB00766 

   



DB00783 DB00814 DB00819 

 

DB00829 

 

DB00861 

 

DB00936 

 

DB00945 

 

DB00951 

 

DB00999 

 

DB01033 

 

DB01119 

 

DB01123 

   



DB01213 DB01234 DB01273 

 

DB01275 

 

DB01708 

 

DB02362 

 

DB02701 

 

DB02789 

 

DB03255 

 

DB04115 

 

DB04573 

 

DB04657 

   



DB04864 DB05812 DB07776 

 

DB08942 

 

DB09034 

 

DB09110 

 

DB09353 

 

DB11085 

 

DB13154 

 

DB14763 

  

 

  



Usages 
The application consists of python scripts and SMARTS expression data. The following options 
are available in script: 
-l - path to ligand file; 
-w - path to working directory; 
-s - path to file with SMARTS expression; 
-p - no parameter, option if needed a picture; 
-x - no parameter, option if needed to save fragment-files 
-a - no parameter, option if needed to be decomposed by inner rules 
 
The application can work in several modes. The first mode decomposes molecules by the built-in 
set of SMARTS-expressions. It is achieved using parameter ‘-s’ and a file with defined SMARTS-
expressions: 
 
./defragmentation.py -l ..path-to-ligand -w ..path-to-work-
directory -s ..SMARTS-expressions -x -p 
 
What is more, these expressions must describe non-overlaid fragments. The second mode lets to 
decompose molecules by the rules described in current article. It is achieved using parameter ‘-a’: 
 
./defragmentation.py -l ..path-to-ligand -w ..path-to-work-
directory -x -p -a 
 
The parameter ‘-x’ is used to write files of fragments: 
 
./defragmentation.py -l ..path-to-ligand -w ..path-to-work-
directory -x -a 
 
The parameter ‘-p’ is used to generate a picture of a molecule's structure with colored fragments: 
 
./defragmentation.py -l ..path-to-ligand -w ..path-to-work-
directory -p -a 
 
To produce the output at least one parameter ‘-x’ or ‘-p’ should be used. 
 


