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Rule of Five
by Lipinski

Rot B <10 HBA <10 and HBD <5

Visual scheme of the Rule of Five criteria: molecular weight (MW), polar surface area (PSA), rotatable bonds
hydrogen bond acceptors (HBAs), hydrogen bond donors (HBDs), log p. (Revised from Chagas et al,, 2018).
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(2.5 x activity of morphine) (dihydrocodeinone); R=H (14 x activity of morphine)

Oxycodone; R=OH

FIGURE 24.9 Extended analogues of morphine.
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6,7,6 ring system has the optimum
interaction with both hydrophobic
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. Hydrophaobic binding regions

6,5,6 ring system has a poor
interaction with both hydrophabic

regions

Lol DU Al 3o alalia Jases! ¥l osuiﬁ,,ﬁuuaawlwﬁ_.ué;;m? Sas s
Of Caao (peess guzeiMI J geall o3l Lads) cilazaprilat sl (a8l gkt dlac t Jlis
.mﬁl,amyjﬁlqnWI LilsyYl ale gazxs

Cilazaprilat

Ring expansion

Binding regions

f—
- - - Weak interactions = Z Strong interactions

Ring variations aal=Jl ,.as5 -5

Qb Jldgiul o0 8 plite of & ylas Al e 4 gloedl SIS pold uidls Aaniiall duzsl yiu ¥l o)

askai il B pulazall 8,001 aus gy of eamaelly Caliies il g 6 ,5-¥1 8 pulasall cilalall (ye Suay Lo ¥
.me better g me 100 &zl yiwcl L g pureey lgall Slsliae

Dr. Nathalie Moussa
Manara University- Faculty of Pharmacy



/: SO,CH; F S05CHs
- ) i\f
& ~N
Br CF3
DuP 697 SC 58125
F SO CH;  F SO,CH3
General structure for NSAIDs
SC 57666
Y

Ring fusions &slalx]! =2 6

seobaiiJlie AsEnYI 8l of ol Sl 8505 ) ¢ o5 4alo g Lgzmes sie bl puaegi 350 ud
Lslazsl Ly o ol

HO \l/ME
Me
HO
R =Me Adrenaline Pronethalol
R=H Noradrenaline
Isosteres and bioisosteres & gzl d ol oMilaiadl Aol oMilaiadl -7

Isosteres deamwzzi]l &Milaiall
LiliasS oilily 3ub Lgplis yglas SliasSI 381SaN udi cllas Sl 5l (yo Ae gazea of aly3 o0

Audlic g Lumgin Ay ylay 66 3l ol 95 puuds B ¢l 9l puasas (8 Sl i 9 30 ol Lo | ,uiS
oyl I JSis g 9 iST¥I 8 5 93ll o Adadll g eoeelly 3laty Losd clI3 g rational way

S, 3o JS Ay g« JuwS g ,0gdl A gozead Ol yuin g 3u) SH, NH2, CH3 cile gamall das i JU) Jorw e
OemauSY1 8 530 &l yuie g 55) NH, CH2

Dr. Nathalie Moussa
Manara University- Faculty of Pharmacy



Y

ojl_aJ |

MAMADS MK

Drug design: optimizing target interactions
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FIGURE 13.54 Active conformation of a hypothetical

neurotransmitter.

Rotatable bonds ® Fixed bonds

NH,Me

Flexible messenger Flexible messenger Rigid messenger held
in the active conformation  in an inactive conformation in the active conformation

FIGURE 13.55 Rigidification of a molecule by locking rotatable bonds within a ring.
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FIGURE 13.57 Introducing rigidity by conformational
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FIGURE 14.6 Isosteric replacement of a methyl group
with an amino group.
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FIGURE 14.7 Steric and electronic modifications
which make lidocaine a longer-lasting local anaesthetic
compared with procaine.
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FIGURE 14.12 Metabolic methylation of a noradrenaline analogue. X denotes an electronegative atom.
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