
SUPPORTING INFORMATION  
 
Aromatic setting of chemical representation. Part 1: general labels (wildcards). 
explanation symbol SMARTS expression 
Halogen X [Cl,Br,I] 
Small heteroatom [N,O] [N,O] 
Large heteroatom [P,S] [P,S] 
Aromatic atom A a 

 
Aromatic setting of chemical representation. Part 2: specific labels (specifiers). 
explanation symbol SMARTS expression 
Atom type (nitrogen) N [N,n] 
Atom type (oxygen) O [O,o] 
Atom type (sulphur) S [S,s] 
Atom type 
(phosphorus) P P 
One connected 
hydrogen (to an 
oxygen). H1  [Oh] 
No hydrogens (to a 
nitrogen). 
Distinguishes 
between a nitroso and 
a nitro. H0 [D2;Nh0] 
One connected 
hydrogen. H1  [Nh] 
Two connected 
hydrogens. H2 [Nh2] 
Three connected 
hydrogens. H3 [Nh3] 

 



Planar setting of chemical representation. Part 1: general labels (wildcards). 
explanation symbol SMARTS expression 
Halogen X [Cl,Br,I] 
Small heteroatom [N,O] [N,O] 
Large heteroatom [P,S] [P,S] 
Planar atom Pl a 

Planar atom Pl 

[R&C&X3&v4,R&N&X2&v5]1~[a,R&C&X3&v4,R&O&X2,R&S&X2,R&
N&X2,R&N&X3]~[a ,R&C&X3&v4,R&N&X2&v5]~[a,R&C&X3&v4,R&O
&X2,R&S&X2,R&N&X2,R&N&X3]~[a,R&C&X3&v4,R&N&X2&v5]1 

Planar atom Pl 

[R&C&X3&v4,R&O&X2,R&S&X2,R&N&X2,R&N&X3]1~[a,R&C&X3&v
4,R&N&X2&v5]~[a,R&C&X3&v4,R&O&X2,R&S&X2,R&N&X2,R&N&X
3]~[a,R&C&X3&v4,R&N&X2&v5]~[a,R&C&X3&v4,R&N&X2&v5]1 

Planar atom Pl 

[R&C&X3&v4,R&N&X2&v5]1~[a,R&C&X3&v4,R&O&X2,R&S&X2,R&
N&X2,R&N&X3]~[a,R&C&X3&v4,R&N&X2&v5]~[a,R&C&X3&v4,R&O
&X2,R&S&X2,R&N&X2,R&N&X3]~[a,R&C&X3&v4,R&N&X2&v5]~[a,
R&C&X3&v4,R&O&X2,R&S&X2,R&N&X2,R&N&X3]1 

Planar atom Pl 

[R&C&X3&v4,R&O&X2,R&S&X2,R&N&X2,R&N&X3]1~[a,R&C&X3&v
4,R&N&X2&v5]~[a,R&C&X3&v4,R&O&X2,R&S&X2,R&N&X2,R&N&X
3]~[a,R&C&X3&v4,R&N&X2&v5]~[a,R&C&X3&v4,R&O&X2,R&S&X2,
R&N&X2,R&N&X3]~[a,R&C&X3&v4,R&N&X2&v5]1 

Planar atom Pl 

[R&C&X3&v4,R&O&X2,R&S&X2,R&N&X2,R&N&X3]1~[a,R&C&X3&v
4,R&N&X2&v5]~[a,R&C&X3&v4,R&N&X2&v5]~[a,R&C&X3&v4,R&O
&X2,R&S&X2,R&N&X2,R&N&X3]~[a,R&C&X3&v4,R&N&X2&v5]~[a,
R&C&X3&v4,R&N&X2&v5]1 

Non-planar atom C C1[a,R]~[a,R]S[a,R]~[a,R]1 
Non-planar atom [N,O] [N,O]1[a,R]~[a,R]S[a,R]~[a,R]1 
Non-planar atom [P,S] S1[a,R]~[a,R][a,R][a,R]~[a,R]1 

 
Planar setting of chemical representation. Part 2: specific labels (specifiers). 
explanation symbol SMARTS expression 
Atom type (nitrogen) N [N,n] 
Atom type (oxygen) O [O,o] 
Atom type (sulphur) S [S,s] 
Atom type 
(phosphorus) P P 
One connected 
hydrogen (to an 
oxygen). H1  [Oh] 
No hydrogens (to a 
nitrogen). 
Distinguishes 
between a nitroso and 
a nitro. H0 [D2;Nh0] 
One connected 
hydrogen. H1  [Nh] 
Two connected 
hydrogens. H2 [Nh2] 
Three connected 
hydrogens. H3 [Nh3] 

 


