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S.1   Computational	
  Details	
  
Initial	
  3D	
  coordinates	
  of	
  all	
  structures	
  were	
  generated	
  with	
  CORINA.1	
  
	
  
Sildenafil	
   and	
  Sildenafil+	
   conformers	
  were	
   sampled	
  with	
   the	
   systematic	
   search	
  
algorithm	
  implemented	
  in	
  MOE.2	
  This	
  algorithm	
  was	
  not	
  feasible	
  for	
  Atorvastatin	
  
anymore.	
   Thus,	
   the	
   low	
  mode	
  MD	
   search3	
  was	
   invoked.	
   The	
   energy	
   cutoff	
   for	
  
conformations	
   was	
   chosen	
   to	
   be	
   15	
   kcal/mol	
   (force	
   field	
   potential	
   energy).	
  
Conformers	
   differing	
   less	
   than	
   0.75	
   Å	
   were	
   deemed	
   equal.	
   Conformers	
   were	
  
optimized	
  and	
  scored	
  with	
  help	
  of	
   the	
  MMFF94x	
   force	
   field	
  as	
   implemented	
   in	
  
MOE.	
  
	
  
Gaussian09 4 	
  DFT	
   calculations	
   were	
   accelerated	
   with	
   the	
   density	
   fitting	
  
approximation.5	
  Dispersion	
   corrections	
   were	
   calculated	
   with	
   the	
   Grimme	
   D3	
  
scheme	
  employing	
  Becke—Johnson	
  damping.	
  6,7	
  Relative	
  energies	
  of	
  conformers	
  
in	
   the	
   colored	
   distribution	
   plots	
   (Figs.	
   S10	
   –	
   S38)	
   are	
   obtained	
   from	
   the	
   DFT	
  
optimized	
   structures.	
  Note,	
   that	
   the	
  DFTB	
   energy	
   comprises	
   the	
  D3	
   correction	
  
for	
  dispersion	
  interactions.	
  ESP	
  partial	
  charges	
  were	
  calculated	
  with	
  the	
  Hu,	
  Lu,	
  
Yang	
   scheme8	
  but	
   applying	
   Gaussian	
   standard	
   atomic	
   densities.	
   The	
   charges	
  
were	
   restrained	
   to	
   reproduce	
   the	
   dipole	
   moment.	
   For	
   method	
   evaluation	
   we	
  
chose	
   in	
   addition	
   to	
   the	
   TPSS	
   exchange-­‐‑correlation	
   functional9	
  the	
   Hartree—
Fock	
  method	
   (HF),	
   the	
   PBE	
   exchange-­‐‑correlation	
   functional10,11	
  and	
   the	
  B3LYP	
  
exchange-­‐‑correlation	
   functional12,13,14	
  in	
  combination	
  with	
   the	
  STO-­‐‑3G,15,16	
  SV,17	
  
def2-­‐‑SVP	
   (abbreviated	
   SVP)	
   and	
   def2-­‐‑TZVP	
   (abbreviated	
   TZVP)18,19	
  basis	
   sets.	
  
All	
   charge	
   values	
   are	
   given	
   in	
   Hartree	
   atomic	
   units	
   (a.u.).	
   AM120	
  and	
   PM621	
  
calculations	
  were	
  conducted	
  with	
  Gaussian09.	
  
	
  
DFTB	
  single	
  point	
  calculations	
  (DFTB3	
  variant)	
  were	
  performed	
  with	
  the	
  DFBT+	
  
program	
  package	
  and	
  latest	
  available	
  parameters.22,23,24,25	
  	
  DFTB	
  energies	
  include	
  
the	
  D3	
  dispersion	
  interaction	
  correction.26	
  	
  
	
  
Plots,	
   linear	
   regressions	
   and	
   autocorrelation	
   function	
   calculations	
   were	
  
conducted/accomplished	
   with	
   in-­‐‑house	
   python	
   programs	
   and	
   the	
   SciPy,	
  
Numpy27,	
  Matplotlib28,	
  Scikit-­‐‑learn29	
  python	
  libraries.	
  
	
  

S.2   Structural	
  depiction	
  of	
  Sildenafil+	
  and	
  its	
  sampled	
  conformations	
  

	
  
Fig.	
  S1:	
  Lewis	
  representation	
  and	
  superimposed	
  conformational	
  ensemble	
  of	
  Sildenafil+.	
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S2	
  

S.3   Boxplots	
  of	
  charge	
  distributions	
  on	
  carbon	
  atoms	
  for	
  the	
  
conformational	
  ensembles	
  of	
  Atorvastatin	
  and	
  Sildenafil+	
  

	
  

	
  
Fig.	
  S2:	
  Boxplots	
  of	
  partial	
  charge	
  distributions	
  on	
  carbon	
  atoms	
  of	
  Atorvastatin.	
  Atom	
  indices	
  are	
  
given	
  on	
  the	
  x-­‐‑axis.	
  

	
  
Fig.	
  S3:	
  Boxplots	
  of	
  partial	
  charge	
  distributions	
  on	
  carbon	
  atoms	
  of	
  Sildenafil+.	
  Atom	
  indices	
  are	
  
given	
  on	
  the	
  x-­‐‑axis.	
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S.4   Example	
  of	
  ESP	
  charges	
  resulting	
  in	
  large	
  conformation	
  dependent	
  
variations	
  

	
  
Fig.	
  S4:	
  Illustration	
  of	
  impact	
  of	
  cis/trans	
  conformation	
  of	
  double	
  bond	
  on	
  ESP	
  charges.	
  The	
  cis/trans	
  
change	
  of	
  the	
  double	
  bond	
  leads	
  to	
  large	
  changes	
  of	
  charges	
  on	
  carbon	
  atoms,	
  especially	
  in	
  the	
  
phenyl	
  ring.	
  The	
  ESP	
  charges	
  are	
  given	
  in	
  a.u.	
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S.5   Basis	
  set	
  and	
  density	
  functional	
  dependency	
  of	
  partial	
  charge	
  schemes	
  

	
  
Fig.	
  S5:	
  Basis	
  set	
  dependency	
  of	
  partial	
  charge	
  schemes	
  on	
  most	
  stable	
  Sildenafil	
  structure.	
  

	
  

Fig.	
  S6:	
  Method	
  dependency	
  of	
  partial	
  charge	
  schemes	
  on	
  most	
  stable	
  Sildenafil	
  structure.	
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S.6   Correlation	
  of	
  conformer	
  energies	
  of	
  AM1,	
  PM6	
  and	
  DFTB	
  energies	
  vs.	
  
DFT	
  energies	
  

S.6.1   Singlepoint	
  calculations	
  on	
  DFT	
  optimized	
  structures	
  

	
  
Fig.	
  S7:	
  Correlation	
  of	
  PM6	
  energy	
  with	
  DFT	
  energy	
  for	
  conformational	
  ensemble	
  of	
  Sildenafil.	
  The	
  
energies	
  are	
  calculated	
  with	
  respect	
  to	
  the	
  most	
  stable	
  conformer.	
  The	
  correlation	
  coefficient	
  R2	
  and	
  
Spearman	
  correlation	
  coefficient	
  (Spearman	
  CC)	
  are	
  given.	
  

	
  
Fig.	
  S8:	
  Correlation	
  of	
  DFTB	
  ,AM1	
  and	
  PM6	
  energy	
  with	
  DFT	
  energy	
  for	
  conformational	
  ensemble	
  of	
  
Atorvastatin.	
  The	
  energies	
  are	
  calculated	
  with	
  respect	
  to	
  the	
  most	
  stable	
  conformer.	
  The	
  correlation	
  
coefficient	
  R2	
  and	
  Spearman	
  correlation	
  coefficient	
  (Spearman	
  CC)	
  are	
  given.	
  

	
  
Fig.	
  S9:	
  Correlation	
  of	
  DFTB,	
  AM1	
  and	
  PM6	
  energy	
  with	
  DFT	
  energy	
  for	
  conformational	
  ensemble	
  of	
  
Sildenafil+.	
  The	
  energies	
  are	
  calculated	
  with	
  respect	
  to	
  the	
  most	
  stable	
  conformer.	
  The	
  correlation	
  
coefficient	
  R2	
  and	
  Spearman	
  correlation	
  coefficient	
  (Spearman	
  CC)	
  are	
  given.	
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S.6.2   Structure	
  optimized	
  with	
  respective	
  method	
  

	
  
Fig.	
  S10:	
  Correlation	
  of	
  DFTB,	
  AM1	
  and	
  PM6	
  energy	
  with	
  DFT	
  energy	
  for	
  conformational	
  ensemble	
  of	
  
Sildenafil.	
  Structures	
  were	
  optimized	
  with	
  the	
  respective	
  method.	
  The	
  energies	
  are	
  calculated	
  with	
  
respect	
  to	
  the	
  most	
  stable	
  conformer.	
  The	
  correlation	
  coefficient	
  R2	
  and	
  Spearman	
  correlation	
  
coefficient	
  (Spearman	
  CC)	
  are	
  given.	
  

	
  
Fig.	
  S11:	
  Correlation	
  of	
  DFTB,	
  AM1	
  and	
  PM6	
  energy	
  with	
  DFT	
  energy	
  for	
  conformational	
  ensemble	
  of	
  
Atorvastatin.	
  Structures	
  were	
  optimized	
  with	
  the	
  respective	
  method.	
  The	
  energies	
  are	
  calculated	
  
with	
  respect	
  to	
  the	
  most	
  stable	
  conformer.	
  The	
  correlation	
  coefficient	
  R2	
  and	
  Spearman	
  correlation	
  
coefficient	
  (Spearman	
  CC)	
  are	
  given.	
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Fig.	
  S12:	
  Correlation	
  of	
  DFTB,	
  AM1	
  and	
  PM6	
  energy	
  with	
  DFT	
  energy	
  for	
  conformational	
  ensemble	
  of	
  
Sildenafil+.	
  Structures	
  were	
  optimized	
  with	
  the	
  respective	
  method.	
  The	
  energies	
  are	
  calculated	
  with	
  
respect	
  to	
  the	
  most	
  stable	
  conformer.	
  The	
  correlation	
  coefficient	
  R2	
  and	
  Spearman	
  correlation	
  
coefficient	
  (Spearman	
  CC)	
  are	
  given.	
  

	
  

S.7   pKa	
  prediction	
  of	
  substituted	
  phenols	
  
Gross	
  et	
  al.	
  investigated	
  correlation	
  of	
  partial	
  charges	
  of	
  the	
  alcohol	
  group	
  of	
  substituted	
  
phenols	
   and	
   the	
   amine	
   group	
   of	
   substituted	
   anilins	
   with	
   their	
   pKa	
   value.30	
  We	
  
investigated	
  pKa	
  prediction	
   for	
   their	
   test	
   set	
  of	
  19	
   substituted	
  phenols.	
  The	
   structures	
  
are	
   given	
   in	
  Fig.	
   S14.	
   Linear	
   regressions	
   (LR),	
  multivariate	
   linear	
   regressions	
   (MVLR),	
  
and	
  regularized	
  multivariate	
  linear	
  regression	
  (RMVLR)	
  with	
  a	
  regularization	
  parameter	
  
of	
  0.0001	
  were	
  performed	
  with	
  Scikit-­‐‑learn.29	
  The	
  resulting	
  models	
  are	
  gathered	
  in	
  Tab.	
  
S1.	
  We	
  plotted	
  all	
  4	
  dimension	
  of	
  the	
  O-­‐‑centered	
  descriptor	
  calculated	
  with	
  CM5	
  charges	
  
in	
   Fig.	
   S13.	
   The	
   first	
   dimension	
   corresponds	
   to	
   the	
   charge	
   on	
   the	
   oxygen	
   atom,	
   the	
  
second	
   dimension	
   to	
   the	
   average	
   charge	
   of	
   all	
   atoms	
   bound	
   to	
   the	
   oxygen	
   atom	
  
(including	
   the	
   H	
   atom),	
   and	
   so	
   on.	
   The	
   mean-­‐‑squared	
   error	
   (MSE)	
   is	
   calculated	
  
according	
   to	
   !

"#$%&'(#
𝑦* − 𝑦* ,"#$%&'(#

*-! ,	
   where	
  𝑦* 	
  is	
   the	
  measured	
   pKa,	
  𝑦* 	
  the	
   predicted	
  

pKa,	
  and	
  𝑛/01234/	
  the	
  number	
  of	
  samples.	
  To	
  calculate	
  the	
  leave-­‐‑one-­‐‑out	
  MSE	
  (LOO-­‐‑MSE)	
  
every	
   sample	
   is	
   left	
   out	
   once	
   and	
   its	
   pKa	
   predicted	
   by	
   a	
   model	
   trained	
   on	
   the	
  𝑛 − 1	
  
remaining	
  samples.	
  The	
  𝑦*-­‐‑values	
  obtained	
  with	
  this	
  procedure	
  are	
  used	
  to	
  calculate	
  the	
  
LOO-­‐‑MSE	
  according	
  to	
  the	
  formula	
  above.	
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Tab.	
  S1:	
  Model	
  results	
  for	
  pKa	
  prediction	
  for	
  different	
  descriptors	
  and	
  partial	
  charge	
  schemes.	
  In	
  the	
  
first	
  column	
  the	
  dimension	
  of	
  the	
  descriptor,	
  and	
  if	
  it	
  is	
  centered	
  on	
  the	
  alcohol	
  H	
  atom	
  or	
  alcohol	
  O	
  
atom,	
  is	
  indicated.	
  A	
  dimension	
  of	
  one	
  (1D)	
  corresponds	
  to	
  the	
  atom	
  partial	
  charge	
  only.	
  R2	
  is	
  the	
  
coefficient	
  of	
  determination,	
  MSE	
  the	
  mean-­‐‑squared	
  error	
  and	
  LOO-­‐‑MSE	
  the	
  MSE	
  determined	
  with	
  
leave-­‐‑one-­‐‑out	
  cross	
  validation.	
  

Descriptor	
   Charge	
  scheme	
   R2	
   MSE	
  	
   LOO-­‐‑MSE	
  
1D,	
  H-­‐‑centered	
   	
   NPA	
   0.84	
   0.11	
   0.15	
  
2D	
   	
   NPA	
   0.94	
   0.04	
   0.07	
  
3D	
   	
   NPA	
   0.96	
   0.03	
   0.06	
  
4D	
   	
   NPA	
   0.96	
   0.02	
   0.06	
  
1D,	
  H-­‐‑centered	
   	
   CM5	
   0.87	
   0.09	
   0.12	
  
2D	
   	
   CM5	
   0.91	
   0.06	
   0.10	
  
3D	
   	
   CM5	
   0.97	
   0.02	
   0.04	
  
4D	
   	
   CM5	
   0.98	
   0.01	
   0.03	
  
1D,	
  H-­‐‑centered	
   	
   Mulliken	
   0.83	
   0.12	
   0.17	
  
2D	
   	
   Mulliken	
   0.93	
   0.05	
   0.07	
  
3D	
   	
   Mulliken	
   0.95	
   0.03	
   0.07	
  
4D	
   	
   Mulliken	
   0.95	
   0.03	
   0.08	
  
1D,	
  H-­‐‑centered	
   	
   ESP	
   0.09	
   0.61	
   0.78	
  
2D	
   	
   ESP	
   0.39	
   0.41	
   0.63	
  
3D	
   	
   ESP	
   0.63	
   0.25	
   0.57	
  
4D	
   	
   ESP	
   0.90	
   0.07	
   0.16	
  
1D,	
  O-­‐‑centered	
   	
   NPA	
   0.94	
   0.04	
   0.07	
  
2D	
   	
   NPA	
   0.94	
   0.04	
   0.07	
  
3D	
   	
   NPA	
   0.96	
   0.03	
   0.06	
  
4D	
   	
   NPA	
   0.96	
   0.03	
   0.06	
  
1D,	
  O-­‐‑centered	
   	
   CM5	
   0.91	
   0.06	
   0.10	
  
2D	
   	
   CM5	
   0.96	
   0.03	
   0.05	
  
3D	
   	
   CM5	
   0.98	
   0.02	
   0.03	
  
4D	
   	
   CM5	
   0.98	
   0.02	
   0.03	
  
1D,	
  O-­‐‑centered	
   	
   Mulliken	
   0.93	
   0.05	
   0.07	
  
2D	
   	
   Mulliken	
   0.95	
   0.04	
   0.06	
  
3D	
   	
   Mulliken	
   0.95	
   0.03	
   0.07	
  
4D	
   	
   Mulliken	
   0.95	
   0.03	
   0.07	
  
1D,	
  O-­‐‑centered	
   	
   ESP	
   0.23	
   0.52	
   0.64	
  
2D	
   	
   ESP	
   0.29	
   0.47	
   0.77	
  
3D	
   	
   ESP	
   0.39	
   0.41	
   0.71	
  
4D	
   	
   ESP	
   0.60	
   0.27	
   0.67	
  
AC	
  (RMVLR)	
   	
   CM5	
   0.92	
   0.05	
   0.09	
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Fig.	
  S13:	
  Plot	
  of	
  all	
  four	
  dimensions	
  of	
  the	
  O-­‐‑centered	
  radial	
  descriptor	
  calculated	
  with	
  CM5	
  charges.	
  

	
  

	
  
Fig.	
  S14	
  Set	
  of	
  19	
  substituted	
  phenols	
  for	
  pKa	
  prediction.	
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S.8   Boxplots	
  of	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  Sildenafil,	
  
Atorvastatin	
  and	
  Sildenafil+	
  

S.8.1   Conformational	
  ensemble	
  of	
  Sildenafil	
  

	
  
Fig.	
  S15:	
  Boxplot	
  of	
  Mulliken	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S16:	
  Boxplot	
  of	
  ESP	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S17:	
  Boxplot	
  of	
  NPA	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S18:	
  Boxplot	
  of	
  CM5	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S19:	
  	
  Boxplot	
  of	
  DFTB	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S20:	
  Boxplot	
  of	
  AM1	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S21:	
  Boxplot	
  of	
  PM6	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

S.8.2   Conformational	
  ensemble	
  of	
  Atorvastatin	
  

	
  
Fig.	
  S22:	
  Boxplot	
  of	
  ESP	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S23:	
  Boxplot	
  of	
  Mulliken	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  
conformational	
  ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S24:	
  Boxplot	
  of	
  NPA	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S25:	
  Boxplot	
  of	
  CM5	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S26:	
  Boxplot	
  of	
  DFTB	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S27:	
  Boxplot	
  of	
  AM1	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S28:	
  Boxplot	
  of	
  PM6	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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S.8.3   Conformational	
  ensemble	
  of	
  Sildenafil+	
  	
  

	
  
Fig.	
  S29:	
  Boxplot	
  of	
  ESP	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
  

	
  
Fig.	
  S30:	
  Boxplot	
  of	
  Mulliken	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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Fig.	
  S31:	
  Boxplot	
  of	
  NPA	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
  

	
  
Fig.	
  S32:	
  Boxplot	
  of	
  CM5	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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Fig.	
  S33:	
  Boxplot	
  of	
  DFTB	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
  

	
  
Fig.	
  S34:	
  Boxplot	
  of	
  AM1	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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Fig.	
  S35:	
  Boxplot	
  of	
  PM6	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  
ensemble.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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S.9   Scatter	
  plots	
  of	
  partial	
  charges	
  on	
  heavy	
  atoms	
  of	
  conformational	
  
ensembles	
  of	
  Sildenafil,	
  Atorvastatin	
  and	
  Sildenafil+	
  colored	
  according	
  
to	
  conformer	
  energy	
  

S.9.1   Sildenafil	
  conformational	
  ensemble	
  

	
  
Fig.	
  S36:	
  Mulliken	
  charge	
  distributions	
  on	
  heavy	
  	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
  

	
  
Fig.	
  S37:	
  ESP	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  ensemble	
  colored	
  
according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
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Fig.	
  S38:	
  NPA	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  ensemble	
  colored	
  
according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
  

	
  
Fig.	
  S39:	
  CM5	
  charge	
  distributions	
  on	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  ensemble	
  colored	
  
according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
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Fig.	
  S40:	
  DFTB	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  	
  the	
  Sildenafil	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
  

S.9.2   Atorvastatin	
  conformational	
  ensemble	
  

	
  
Fig.	
  S41:	
  ESP	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
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Fig.	
  S42:	
  Mulliken	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
  

	
  
Fig.	
  S43:	
  NPA	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
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Fig.	
  S44:	
  CM5	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
  

	
  
Fig.	
  S45:	
  DFTB	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Atorvastatin	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A).	
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S.9.3   Sildenafil+	
  conformational	
  ensemble	
  

	
  
Fig.	
  S46:	
  ESP	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
  

	
  
Fig.	
  S47:	
  Mulliken	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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Fig.	
  S48:	
  NPA	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
  

	
  
Fig.	
  S49:	
  CM5	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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Fig.	
  S50:	
  DFTB	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  S1.	
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S.10   Partial	
  charge	
  distributions	
  of	
  Sildenafil	
  obtained	
  with	
  semi-­‐empirical	
  
methods	
  when	
  structures	
  are	
  optimized	
  with	
  the	
  respective	
  method	
  

	
  
Fig.	
  S51:	
  Boxplot	
  of	
  DFTB	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  Structures	
  were	
  optimized	
  with	
  the	
  DFTB	
  method.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  
A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S52:	
  DFTB	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  Structures	
  were	
  optimized	
  with	
  the	
  DFTB	
  method.	
  The	
  atom	
  
numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S53:	
  Boxplot	
  of	
  AM1	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  Structures	
  were	
  optimized	
  with	
  the	
  AM1	
  method.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  
A)	
  of	
  the	
  article.	
  

	
  
Fig.	
  S54:	
  AM1	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  Structures	
  were	
  optimized	
  with	
  the	
  AM1	
  method.	
  The	
  atom	
  
numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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Fig.	
  S55:	
  Boxplot	
  of	
  PM6	
  charge	
  distribution	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil	
  conformational	
  
ensemble.	
  Structures	
  were	
  optimized	
  with	
  the	
  PM6	
  method.	
  The	
  atom	
  numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  
of	
  the	
  article.	
  

	
  

	
  
Fig.	
  S56:	
  PM6	
  charge	
  distributions	
  on	
  heavy	
  atoms	
  of	
  the	
  Sildenafil+	
  conformational	
  ensemble	
  
colored	
  according	
  to	
  conformer	
  energy.	
  Structures	
  were	
  optimized	
  with	
  the	
  PM6	
  method.	
  The	
  atom	
  
numbering	
  is	
  given	
  in	
  Fig.	
  3	
  A)	
  of	
  the	
  article.	
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