. ®
Cl
Cl
MNalH -
i}

1. (CH51,50,
o 2. Fe/HCl

s O TNH O

T ]
[ N

Chimica Farmaceutica AN
()

Cl




N but we will never forget:

PHARMACODYNAMIC (PD) PROFILE

the study of the biochemical and physiological effects of drugs and the
mechanisms of their actions, including the correlation of their actions

and effects with their chemical structure.

PHARMACOKINETIC (PK)/TOX PROFILE

The study of the process by which a drug is absorbed (A), distributed
(D), metabolized (M), and eliminated (E) by the bodly.

FORMULATION PROFILE
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| The first gold rule:

NH,

I\
€ BEEE]

Identify the chemical class of belonging!!!
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-\ Please, we will never forget.:

NH,

take the right distance from these representations!!!
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Y First of all, please do not never forget the
.1 good orthography!

Of course this is our s/ang!
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i Good orthography means ability to
¥ Firecognize:

1. acid/base groups (/onic bond)};

2. strong bond dipoles (H-bond,
dipole-dipole, charge-dipole...),

3. n bonds (m-r interactions,
charge-r, ...),

4. weak bond dipoles (dipole-
dipole as van der Waals
interactions);,

Do you remember:

1. pKa scale of acidity

2. hydrogen bond strength
3. aromaticity rule (4n+2)
4. bond dipole moment

M Confidential and Property of ©2012 Molecular Modeling Section
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N
\ NH,
44'T‘

1. acid/base groups (/onic bond);

2. Strong bond dipoles (H-bond,
dipole-dipole, charge-dipole...);

3. n bonds (n-n interactions,
charge-r, ..);

4. Weak bond dipoles (dipole-
dipole as van der Waals),

5. Tautomers (tautomeric
equilibrium and tautomer
stability);

6. Conformers (conformational

equilibrium and  conformer
stability);

7. Stereochemistry (chiral
centers)
8. Chemical reactivity;

Confidential and Property of ©2012 Molecular Modeling Section
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MS

Brensted Acids
CH,C== N*-H
HI
HBr
(CH4),C=0+-H
HCI
+
(CH4)»S-H
N\
O-H
—
+

Ha0*
CF,CO,H
HF

CH4CO,H

H,S
H H

o] (@]
MNH4*

HCN

L,

CH4NO,
C,HsSH

-3.6

-1.7
0.2
3.18
4.76
7.0

9.25
9.40

10.0

10.2
10.5

Confidential and Property of ©2012 Molecular Modeling Section
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Bronsted Acids

CH4COCH,CO,R

C,HsOH
(CH3)sCOH
CHy
e
(CH3)2S0;
CHaC0,C,Hs
CH;C= N

HC= CH

NH

CoHsNH,
CH4CH=CH,

PK,

15.5

15.5
15.7
15.9

18

23

25
25

35
35

43
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Y ' This will be crucial for us during all our
“*w i course!!!

pK, of amines

~@—pKal of the conjugate acid, BH+ - i it .
- ‘H' o Tip88
- 10. 10.75
o
oo o —0 90— 0 0 ¢ 11.25
10. 10.73 10,77
NH3 r R
P N i
& o F E
Ll R S Y
by b b e
& S A
P & &
& o

The Engineering ToolBox

s EngineeringTool Box com
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lJust in case:

Bgﬂ?gen Bond Dipole Moments
bond 'N
acceptor .. iy . [ Bond [Dipole Moment (D)
and/or donor . _F | HC | =
EF F | HN | 1.31
v | HO | 1.53
Eydaogen | oN | 022
prozac on
acceptor | co | e
| CF | 1.51
| coa | 1.56
CB 148
~H - :F (38.6 kcal/mol) I o I =
-H - :N (6.9 kcal/mol) [ c=0 | 2.4
ICN (cyano) | 3.6

- :N (3.1 kcal/mol)
~:0 (1.9 kcal/mol)

F-H
O-H
O-H - :0 (5.0 kcal/mol)
N-H
N-H
HO-H - :OH;* (4.3 kcal/mol)
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£ IThe major difference between an organic

&

w7 — ®ichemist and a medicinal chemist

R HO

\N Ser12A K
fl
H, /
f/
-:-..__""0 / =
v Ho-—7 Tyr51A

NH,

HN

=
I'm like this and have these properties, and

I'm like that /h th riti
m like that and | have these properties consequently | could recognize in this way ...
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4§ ) From structure to interaction:

R-NH,* R-OH R -CH,-
RANEN PN ,:
// \\ S o </ \\ // I
/ \ , 77 N - \ / I
// N - = \\ ’ !
—_— o o) H .‘QH
L\ RS 1
(kcal/mol)
charge-charge interaction (ionic bond): -AG%~ 5+10
charge-dipole interaction: -AG~ 1+ 7
charge-n interaction: -AG%’~ 8+10
hydrogen bond: -AG%2 1+ 7
charge transfer interaction: -AG0~ 1+ 6
n-n interaction: -AGl~ 1+ 2
dipole-dipole interaction (van der Waals): -AG%~ 0.5+1

M Confidential and Property of ©2012 Molecular Modeling Section
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Possiamo pensare di tradurre

oualiaiamente sz .10 -

in termini molecolari?

In un certo qual senso si! Bisogna saper
leggere dentro le strutture molecolari!

Confidential and Property of ©2012 Molecular Modeling Section
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Dalla struttura all’interazione:

Kbmd

_ _AGY JRT
K,..=¢€

‘g o legami ad idfFogeno A G RTIn K
T . ! bind — DAy
g -16
-20 <:: AGblnd RTprmd
o -3 -6 o a2 -8 prin d
VIS D, Pharmacouticat and Pharaacologica Sefonces - Universiey of Padova - taly S.MORO - CFTIl INTRODUCTION




4§ JPlease, you will never forget:
»

Even if:

dipole-dipole interaction (van der Waals): -AG%~ 0.5+1

remember that the unity is strength!

The only interaction that are able to shift the
equilibrium to the right are those HYDROPHOBIC.
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| from structure to interaction...

Jowrnal af
Medicinal J. Med Chem. 2010, 53, 5061-5084 5061
. DOI: 10.1021/jm100112j
Chemi J
Perspective

A Medicinal Chemist’s Guide to Molecular Interactions

Caterina Bissantz, Bernd Kuhn, and Martin Stahl®
Discovery Chemistry, F. Hoffmeann-La Roche AG, CH-4070 Basel, Switzerland

Received Janwary 27, 2010

... a super paper!!!
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| the shadow of the reality:

Molecular Volume (A3)

X
>
y ...atom is 4/3nr°?
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| A quick refresh...

Element radius (A)
Hydrogen 1.20 V _ ﬂﬂ' 7,3
Carbon 1.70 vdW 3 vdW
Nitrogen 1.65
Oxygen 1.62
Fluorine 1.47
Phosphorus 1.80 3
Sulfur 1.80 Vow =3V o ——
Chlorine 1.75 \ 47
Copper 1.4
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he shadow of the reality:

Molecular Volume (A3)

X
b
y ...atom is 4/3nr°?
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"9 /s

Verioop A., rmoogenstraaren wv., Tipker J. “Development and application of new steric substituent
parameters in drug design.” In Drug Design (Ed. Ariéns), vol.7, pp.165-207 (1976), New York: Academic
Press.
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My favorite example:

1

-

NOVITA OFFERTE PRODOTTI ¥ AMBIENTI ¥ IDEE RISTORANTE E BOTTEGA DOVE SIAMO

I a BV
N

Home / Soaggiorno / Scaffali

77 cm (30 %A") 39 cm (15 W")
- - T

- -+ | 33 cm (33.6)
(13%)

77 cm (30 %")

(.£T)
(9°cg) wd g

-

Credits: https.//www.ikea.coml/it/it/catalog/products/20275814/
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b

Y Here is my first favorite example of PD concept:

- -

& L

MMS Lab (2015): 3D printed model of the /‘fuman AZ2A adenosine receptor co-crysta//ize:'d its antagonist ZM 241385 (PDB entry: 4ElY)
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MMS

& " = mims absfarm unapuilal
=TT

CHEMMEDCHEM

CHEMISTRY ENABLING DRUG DISCOVERY

6/2018

Cover Feature:
Stefano Mero et al.
Tool ‘the Role

A Journal of

&

An
- of Water Molecules During Protein- Ligand Association

WILEY-VCH www.chemmedchem.org

)

i ol :
Cuzzolin A, Deganutti G, Salmaso V, Sturlese M, Moro S. "AquaMMaps§S: an alternative tool to monitor the = L i
role of water molecules during protein-ligand association.” ChemMedChem. 1, 1-13 (2018) G. Deganutti A. Cuzzolin
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y

| the shadow of the reality:

Rotatable bonds
(conformer population)

X
»

... how many rotatable bond?

MS
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JAn easy way to determine molecular
i rigidity.

A rotatable bond is defined as any single
non-ring bond, attached to a non-terminal,

non-hydrogen atom. Amide C-N bonds are not
counted because of their high barrier to rotation.

3 4

1 2

... and it is easily countable!!!
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y

ithe shadow of the reality:

Rotatable bonds
(conformer population)

... how many rotatable bond?

MS
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N Few fundamental concepts:

20.0

16.0 d
0 )
$ 12.0 =
Q .
S
'@ 80 1
4.0 ==
0.0
(/] 90 180 270 360
6
Conformers:

Structures differing only by rotation around one or more
rotatable bonds.
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N Few fundamental concepts:

Transition state

Local minimum

o 90 180 27] 360

Global minimum
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For a molecular system with N rotatable bonds,
there are 3V potential minima.

12.0
10.0
8.0 -
6.0 -
4.0
2.0
0.0 S ¥ — 0.0 A ¥ ¥
0.0 90.0 180.0 270.0 360.0 0.0 90.0 180.0 270.0 360.0
H-C-C-H H-C-C-C
ethane propane
20.0
16.0
12.0 +
8.0 4
40 +
0.0 | I

T
0.0 90.0 180.0 270.0 360.0
__ 1 C-C-C-C

butane

MS
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NH,+ H3'N
\
(Y — i
L
| Conformational N
H equilibrium ||4

.
.
e
.
.
-t o
.
. 0
.
A
R
.
PRy
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.C NH,+

Tautomeric
equilibrium

MS Confidential and Property of ©2012 Molecular Modeling Section
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& and the story is going on...

I\ ,
4—
| Conformational

H equilibrium
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& 3 Do you remember these two concepts:

Stability as a measure of the geometrical
deformability of an object;

Rigidity as a measure of the reduction degree of
the geometrical deformability of an object.

M Confidential and Property of ©2012 Molecular Modeling Section
M S Dept. Pharmaceutical and Pharmacological Sciences — University of Padova - Italy S.MORO - CFTIl INTRODUCTION




'the magic of the cycles!

Z A

y
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... how many rotatable bond?




Here is the magic of cycles: fo place
the correct functional groups, in the
correct position in space for the time
necessary to maximize the effect of
the complementarity between the
ligand and its recognition cavity
(activity)
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il Can we try again our little experiment?

Chemical class;

Functional groups;

Possible interaction scheme;
Guess pKa value;

Number of rotatable bonds;
Tautomers;

Chiral centers;
Chemical/enzinatic reactivity;

CONOODWN=
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A but we will never forget:

PHARMACOKINETIC (PK)/TOX PROFILE

The study of the process by which a drug is absorbed (A), distributed
(D), metabolized (M), and eliminated (E) by the bodly.
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ey s.ﬂ.l.@...‘,o
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lity in H,0 (mg/ml)

/]

L

) N

olub

mic s

't find a wonderful analogy
Thermodyna

But you don
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ies?

tten these properti

But where are wr

NH,

)
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Thermodyna
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0%, 0 ppm, 0 mg/L, 0 mg/mL

MS

100%
1,000,000 ppm
1,000,000 mg/L
1,000 mg/mL

10% -
100,000 ppm
100,000 mg/L
100 mg/mL

||anios

1% -
10,000 ppm
10,000 mg/L

10 mg/mL

1 @anjos Apybis

0.1% -
1,000 ppm
1,000 mg/L

1 mg/mL

ajqnjosuj
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wsve Ghemical factors influencing
solubility in H,O:

presence of ionisable groups (depending upon pH)
hydrogen bond's (donors/acceptors)

polarized functional groups
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' SO'Ubi'ity in (A) Dwayne Friesen

100% Miscible

1,000,000 ppm

1000 momL

10% - :%ﬂ

100000 ol d

100 moimL C/(N—|— O)S 3
1% - -—

10,000 ppm [

it B I3<C/(N+0)<5
0.1% - __%_

1000 g 3

e ¢ C/(N+0)=5

0%, 0 ppm, 0 mg/L, 0 mg/mL

Applies to only neutral molecular and represents only a qualitative and
approximate indication of water solubility of an organic compound!!!
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100% Miscible
1,000,000 ppm
1,000,000 mg/L
1,000 mg/mL
W
10% - =
oo N °
, m
el C/ (N + O) <3-
1% - ————
vy K
i 13<C/(N+0)<5
2
0.1% - -——
1,000 ppm —
e ]
mg/m =
: C/(N+0)=5

0%, 0 ppm, 0 mg/L, 0 mg/mL

Applies to only neutral molecular and represents only a qualitative and
approximate indication of water solubility of an organic compound!!!

MS
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NH,
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|
H
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100% Miscible
1,000,000 ppm
1,000,000 mg/L
1,000 mg/mL
W
10% - =
oo N °
, m
el C/ (N + O) <3-
1% - ————
vy K
i 13<C/(N+0)<5
2
0.1% - -——
1,000 ppm —
e ]
mg/m =
: C/(N+0)=5

0%, 0 ppm, 0 mg/L, 0 mg/mL

Applies to only neutral molecular and represents only a qualitative and
approximate indication of water solubility of an organic compound!!!

MS
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|
H
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| The first crucial pharmaceutical difference!

NH2
f % Bﬂ
N N
4 \ -H* 4!;1\
H

| “STH
Histamine
99,6% (PK, 9.8) 0.4%

1 !
1 Soluble

Very soluble
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Solubility

fNHZ Prediction
N

I\

4 m) 1.7

|
pH=7.4 H
N
L) T
N — NH,
I + H*
H Histamine
99,6% (PK, 9.8) / \ : >
\
1 H
| |

soluble

%/[/IS Confidential and Property of ©2012 Molecular Modeling Section S.MORO - CFTIl INTRODUCTION

Dept. Pharmaceutical and Pharmacological Sciences — University of Padova - Italy




ies?

tten these properti

But where are wr

NH,

)

o

A e, J e L) SN
PR LT om IR ems We # S

v o3

at PR s

4
). i z A"
L kil ¢ 5

B il B %
P LS

"o 0 : : o
4@ "“‘.c'quu.b«' .u ...ﬁﬂw:.i‘

o,

&
o & 8 Y
RN A
Ea AN L
. u o9 2
r

lity in H,0 (mg/ml)

/]

olub

mic s

Thermodyna

Confidential and Property of ©2012 Molecular Modeling Section
Dept. Pharmaceutical and Pharmacological Sciences — University of Padova - Italy

S.MORO - CFTIl INTRODUCTION

MS

M




a7 . | A very simple definition:

In organic chemistry, we have a family of
compounds characterized by bonds with AEN =0

HYDROCARBONS

[ 4
and they are surely phobics!!!
NS Dot Phammacentn . Frmemscoogel Sines - Unesisofbadava - sl S.MORO — CFTil INTRODUCTION




Hydrophobicity and partition coefficient

/u(phaseZ) — lLl(Ophase2) o RT ln[C(phaseZ) ]

Tet— o At the equilibrium:
©/v @/vcm ©N0H
@NOH OH >

saglel

0 _ -
©NOH lu(ophasel) o RT ln[c(phasel) ] = lu(phase2) o RT ln _C(phase2) i

Iu(phasel) — lu(phaseZ)

0 0 [ ]
lu(phasel) o lu(phase2) = RT 1nl:(j(phasel) ]_ RT ln _C(phase2) i

C
0 0 . (phasel)
/u(phasel) — /u(phaseZ) =RTIn
(phase?2)
C( phasel) Y :
———= | = P Partition coefficient
C( phase?2)

.0
lu(phasel) T lu(phasel) —RT ln[C(phasel)]
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- Hydrophobicity and partition coefficient

C( phasel)

=P  Partition coefficient

B C(H20) _

We can define:  “hydrophobic” a compound with P > 1;
“hydrophilic’ a compound with P <1.

C
lOg ( phasel) _ logP
B C(HzO) B

We can define: “hydrophobic” a compound with logP > 0;
“hydrophlllc” a compound with logP < 0.

logP <0 logP>0
Hydrophilic Hydrophobic
T T T T T T T T T T T T T T T
-2 - 0 1 2 logP
Confidential and Property of ©2012 Molecular Modeling Section
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Hydrophobicity and partition coefficient

How we can choose the second phase: < é \Eﬁ;

HO. _~_"~_"_~ noctanol

simmiscible in water even if 27% of water
dissolves in it... so the first region of hydration
of the solute is preserved;

*UV transparent;

*Low vapor pressure.

Immiscible in water and very low amount of
water dissolves in it... so also the first region

m cyclohexane ©f hydration of the solute is lost.
The differences between the logP values in n-
octanol and cyclohexane is a measure of the

de-hydration energy of a solute.

&
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Do you see any similarity? ¢
...in addition to this?

L]

How we can choose the second phase:

y

- wl:l - -.l".l:l

Phaospholipid

&
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Lipinski’s ”Rule of Five”

Poor absorption or permeation, if ...

* Number of H-bond donors > 5 (OH & NH)
e Number of H-bond acceptors > 10 (O & N)
* Molecular weight > 500

elogP >5

Lipinski et al., Adv. Drug Deliv. 23 (1997) 3.

N.B. Like all rules they are there to be broken and a number of exceptions exist. | have personally
worked on a couple of well-absorbed drugs which broke this rule but as a general guide it works well.
Remember that you may have charge in your molecule so that LogD(7.4) or LogD(5.5) is really the
important parameter rather than Log P. Keeping LogD(7.4) around 2 seem generally good advice.
Manipulating the pKa can be a way of improving a molecule.
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Hydrophobicity and partition coefficient
h 5

Distribution

of cLogP in

traded drugs ‘ |
_---IIIII| _,I_I_-_-

4 ., 6 8

It has been shown for compounds to have a reasonable probability of
being well orally absorb their logP value must not be greater than 5.0. The
distribution of calculated logP values of more than 3000 drugs on the
market underlines this fact (see diagram).

IR/I/IS Confidential and Property of ©2012 Molecular Modeling Section S.MORO — CFTIl INTRODUCTION

Dept. Pharmaceutical and Pharmacological Sciences — University of Padova - Italy




oH=7.4 CI(N+0)=5

-H*
—
4—

70% +H 30%
Nicotine

(pK, 8.5) logP=1.17
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The fragments method of Hansch-Fujita. &
(J. Am. Chem. Soc. 1964, 86, 5175)

Dec. 5, 1064 SUASTITUENT CONSTANT, 7, FROM PARTITION CORFFICIENTS A174

[CoMTRIBUTION FROM THE DEPARTMENT oF CHEMISTRY, PouMows COLLEGE, CLAREMONT, CALIF.]
A New Substituent Constant, », Derived from Partition Coefficients

By Tosuio Fujita,'s JunkicH! Iwasa,'® axp Corwin HanscH
RecelvEn FEBRUARY 18, 1864

The partition cosflicients between 1-octanol and water have been determined for 203 mono- and disubstituted
benzenes, From these values a substituent constant, =, has been calculated for B functional groups. The
constant = is defined as: = = log Py — log Py where Py is the partition coefficient of a derivative and Py is
that of the parent eompourd.  + has been derived for many of the functions from eight different systems: ben-
zeme, nitrobenzenc, amiline, phencl, benzyl aleohol, benzoic acid, phenylacetic acid, and phenoxyvacetic acid
It is found thet, although » varies continuously for a given function depending on its electronic environment,
the range over which it varies ¢ not grest.  In certain of the systems, r-values are related by a simple linear b
expression.

POMONA
COLLEGE

POMONA COLLEGE (Claremont, California)
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The hydrophobic constant of substituent,

d 1ogP =213

log P =2.99 log P =2.69 logP =1.85 log P=1.48
7y = log P06H5X - log PC6H6
72'3,. - 0.86 72-0/'/3 - 0.56 7Z'N02 - '0.28 7Z'OH - '0. 67
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The hydrophobic constant of substituent,

Substituent T aromatic
F 0.14
Cl 0.71
Br 0.86
| 1.12
OH -0.67
OCH; -0.02
SCH3; 0.61
CN -0.57
COOH -0.28
COOCH; -0.01
COCH; -0.55
NH; -1.23
N(CHs), -0.28
NO;, -0.28
CH3; 0.56

Confidential and Property of ©2012 Molecular Modeling Section
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The hydrophobic constant of substituent,

Substituent T aromatic

F 0.14

Cl 0.71

Br 0.86

I 1.12

OH -0.67

OCH; -0.02

SCH3 0.61

CN -0.57

COOH -0.28

COOCH; -0.01

COCH; -0.55

Ref. benzene N 123
logP=2.13 N(CHa), -0.28
NO; -0.28

CH; 0.56

Confidential and Property of ©2012 Molecular Modeling Section
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Ref. cyclohexane
log P =3.44
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The additive rule:

It works? Just check together:

2.45

Jop Poyyp= 2.13
Topg = 0.56
7Z-N02 - '0. 28

2.41
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The hydrophobic constant of substituent, &

NH

(o Cl

1.80 2.30

1.67 2.14
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COOH

CH

2.40
2.38

...not too bad!!!
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The hydrophobic constant of substituent,

But not so good...

CH, CH, CH

NO

2.45 NO, 242 2.30

. \\\ 7Z'CH3 -— 0.56
/VZ-NOZ - '0.28

2.41
M Confidential and Property of ©2012 Molecular Modeling Section
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The hydrophobic constant of substituent,

again...

CH
H c’ 3 (|)H3 CH,

H.C
H,C. H CH H,C1\ CH,

lop Poyye= 2.13
IX rtoys = 2.24

4.37
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2§ 3l Corwin... we have a problem!

L :

W
i - _L

.-:;;- 7 1—,.
s L

Here is how he fixed the problem... as an engineer
usually done introduction the magic correction
factors !!!

Remember: a correction factor is any mathematical
adjustment made to a calculation to account for deviations in
either the sample or the method of measurement.

MS Confidential and Property of ©2012 Molecular Modeling Section
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The hydrophobic correction factors, Ax S

 Branched carbon chain (Ap =-0.20);
* Double bond (Ap =-0.30);
 Intra-molecular H-bond (Ap = 0.65);
* Ring condensation (Ap =-0.20)

Finally the log P calculated by Hansch-Fujita:

ClogP =log P, +2 rny;+2 Ax
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' Nowadays, are these methods reliable?

Y ... you decide!!!

1 molf wration . &

9 -

8 A

7

6

5
n_g-u 4
o 3
2
3 2
a 1

0

-1

-2

-3

-4

5

5 4 3 2 4 0 1 2 3 4 5 6 7 8 9 10

experimental logP
n=12202, r2 = 0.944, r = 0.972, stdev = 0.428, mae = 0.328 V- Y
4 A H‘\_‘

credits: https.//www.molinspiration.com/cgi-bin/properties ( < “}

ClogP... a wonderfully precious molecular descriptor! .
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Nowadays, these methods are reliable... and
| freely available!!!

&« c o © & https://molinspiration.com/cgi-bin/properties e O Y o @ 6 00 G " A » =

mﬂlﬁﬁﬁﬁﬁrﬁﬁiﬁﬁ“ Calculation of Molecular Properties and Bioactivity Score

Enter SMILES
\ | Clear
or draw molecule below

QO Ix] = |#] MG x
E|.| = AIOIONSIO O O FG Calculate Properties

I
2

Predict Bioactivity

Galaxy 3D Generator

Molinspiration home

Molinspiration products and services

Molinspiration services FAQ

[<]_I=]=]e]~]-]o]=]e]
)

Terms of service

JSME Molecular Editor by Peter Ertl and Bruno Bienfait © Molinspiration Cheminformatics 2021

credits: https.://molinspiration.com/cgi-bin/properties
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' Beyond Lipinski’s "Rule of Five”

Glymphatic circulatory 1 Meningeal barrier
system Arachnoid epithelium

I —
RN T = Skull
R e T AT
- —— Dura mater
3 [ Meningeal

epithelial barrier
Subarachmoid
space

—4— Brain
parenchyma

Brain Bloed CSF Astrocyte
parenchyma end-feet

Blood brain barrier
Capillary endathelium

Blood CSF barrier \ :
Choroid plexus epithelium

Blood
Fenestrated Endothelial
vessels barrier
Stroma
S Astrocyte
E edial
E;Tﬂ; end-fest
CSF Pericyte

credits: https.//www.sciencedirect.com/science/article/abs/pii/S1568997217301052/
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Pathways across the blood-brain barrier

Cross section of blood vessel

Astrocyte Nueleus

Endothelial cell

. ‘ 5 '\ Pericyt
— 41 - { Lumen of
: b2 , S The capillary
Mltochondrlum :

Basal membrane

=" Astrocyte

Longitudinal section of blood vessel

(e SR R )

Cell rnba re Occludin  gmssrerrrmsserasteseessen L
it ._..r.l..‘:.:_ ..-\,‘.Ill

Tigth Junction

I?r_':: ].:::: —Ic:: Ic:} ]@ s .]-'Endothehalcell

— Basal membrane

Astrocyte
Cingulin  § -, _
Endothelialcell §53

| Microglia Neuron

credits: https.//www.emf. ethz.ch/en/knowledge/topics/health/blood-brain-barrier/
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3 Beyond Lipinski’s "Rule of Five”

Lipophilicity: 0</logP <3
Molecular weight: <450

Polar surface area (PSA): 60 = 90 A?

Hydrogen bonding (O + N): <6
Charge: 4<pKa <10
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| Can we try again our little experiment?

Chemical class;

Functional groups;

Possible interaction scheme;
Guess pKa value;

Number of rotatable bonds;
Tautomers;

Chiral centers;
Chemical/lenzimatic reactivity;
Guess water solubility;

10 Guess logP;

11. Guess BBB permeation;

12. ...

©CoNoOORONA
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