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Drug Design : modifications to lead compounds

1. Disjunction — lorecte trde spalle~ precel

2. Conjunction — C\é/C‘/‘v\g —- a_%‘(*v\szi\'tr\i MO\}LC«AALS %ZSZ%\K/\

3. Ring Opening/Closing —
4. Change stereochemistry/orientation —

5. Isosteric substitutions &— Og’-\&\ —ed O M \eed
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lsosteres . — Oudonns S~ I\t AL Mt Ol \A%&r ot

Examples :
-O- -NH- -CH »-
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cF -OH -NH 2 -CH3

\s SO 53("\'\\4’«- e C/OV\S')A&/\

Grimm’s Law of Hydride
Displacement —
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Classification of Isosteres > o feihr=S

Class | halogens, -OH, -SH, -NH 2, -CH3 Cleess) el
Class Il O, S, Se, Te,NH, CH » .

%—!—Q ~e
Class Il N, P, As, CH 20 N
Class IV C,Si,N* P* ,s* As™

Class V/(annularisosteres) ) CH=CH, S, O, NH
Annular equivalents : these are substitutions made to atoms in a ring.

Example(: -C=C- ¢an be replaced by —S-

?\’\ e OM\\ = ?mx\r"€+§|:mg
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TABLE 2.9 Classical Isosteres

1. Univalent atoms and groups

a. CH; NH, OH F Cl
b. Cl PH, SH

¢. Br i-Pr

d 1 -Bu

2. Bivalent atoms and groups

a. =—CH,— —NH—
b. —COCH,R — CONHR

3. Trivalent atoms and groups

a. —CH= —_—N—

b. —_—p= —_—As—=

4. Tetravalent atoms

|
a. —C— —Si—

—CO,R —COSR

(e.g., benzene, thiophene)
(e.g., benzene, pyridine)

b. =(C= =N= =;=
5. Ring equivalents

a. ~—CH=CH— S— 3 —

b: TCH= —N=—=

¢: —O0— —_——

—CH,—

(e.g., tetrahydrofuran,
tetrahydrothiophene,
cyclopentane, pyrrolidine)
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Hansch Recommendations for SAR
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Physicochemical Properties for QSAR

f\> ‘)c‘r—}\'%\'o‘\ 0e= OW/\FE <LD\AZJ \e
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Electronic Properties >~ W e——et <ol N Q- SHT

Steric Properties

Others: polar surface area, dipole moment, rotatable bonds, MW......




Hydrophobicity
— A,Lkr ~M~eS \hooy 2= 13 A/é/"\—j

\A ~SeS A mMmenbSrene
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Properties of Lipophilic Drugs:
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r—PA,«-‘%’kof\ CQC*%-QG@":

Hydrophobicity Y, éﬁ"—S—&hxa ;2 \\ “‘S‘B S
Described by jogP) ©, [drug]organic
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Ke’% [drug]water }
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Cl
Cl Cl

DDT (dichlorodiphenyltrichloroethane)

}f{\w=9.55x1@ AN U‘(“’”\“'U‘“ O o O o
P

If | put.0.0100 motes in 100 ml of water then equilibrate with 100 ml of octanol,

how many moles will be in the octanol?
K _ 0 - [D’-‘)T‘S () '7‘/(
(&)
L=
(T o [i_i E
«)/(

X
q,gfx /OS’: CTO

| ~X
Q. <S X/OS—(O-Q“'X\:X

X =9.9999k9s x

—

O Mo(CS
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Hydropryz!écityofsubstituents - /
A
YT = \Oﬁ?(\oj ° ?

o Lenen

\OﬁPo,\ =2 %9 %(‘
S S sARde ]
cQ 12 “Senre g
//\NH2
_‘To,.: .2
N "
—1T ™At

+ T & M

O
\’\binop\mog\c_ .

-CHs

-tBu

-OH

-CF3

-Br

0.52

1.68

-0.67

1.16

0.86

0.14

AT
N—
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-CHN  \ -tBu -OH -CF; |-l -Br F

0.52 1.68 -0.67 1.16 0.71 0.86 0.14

\Oﬁ Pc.%: 2151 e

What is log P for ?
— > ) O & /D = %'?_ﬂ
CF,
Is it more or less hydrophobic than ? \Dﬁ PA,,] = R 12+ 02
=2 s
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Electronic Properties coi Qradi~ =S LL‘P\

Hammet constant (o)
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o Yeleeo
'-Pa__(b\vp O&)"‘\‘ S~

Electron Withdrawing Groups Electron Donating Groups
-Cl 0.23 -CH3 -0.17
-CN 0.66 -OH -0.27
-NO: 0.78 -NH> -0.66
g (=
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. . cf\" ~ , .
Steric Properties D o o fo_f Nov™

Taft Parameter (Es)

D) A
| ) ¢
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Q
' O i K x
XQ‘/\_LLC’_)C,U\B n=Y xCchy, Tor O S+

Molar Refractivity (MR)
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j;\\,\m\té
Drug Activity and Hydrophobicity : Anesthetics

Log P Y%required for effect
Ether 0.98 5% e— 2SS
CHCl3 1.97 1-2% ¢ e veed less drag
Halothane 2.3 0.7% &—

LAle~ all -
&SSO(U‘L RN MLM&P%S
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Drug Activity and Hydrophobicity : CNS side effects
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Lipinski’'s Rule of 5 o+ (Olole dre<
IG/SS Mace 5 M So~2 Q‘/Q/\'Of—S
M) C SO0
) o F S

Ruleof3 Soc dArug Lomgme S

TR M Koadg
) L L0

20



