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A definition of medicinal chemistry

e A definition of medicinal chemistry was given by 2

specialized IUPAC commission:
¢ “Medicinal chemistry concerns with the discovery q

(lead compounds, Impr ovement of potency, selectivity
gnd :toxicity)q, the ¢ (improvement of
_ pharmacokinetic properties), the identification and the @ |

Wof he mode of action of biologically
lL‘ of mc.c}wui‘jrf‘ c?'f mﬂJ*b”-

“Sctive compounds at the molecular leve




Definition of Medicinal Chemistry
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e Medicinal chemistry is also concerned “with

the study, identification, and synthesis of the
metabolic products of these drugs and related

compounds.” .
L ga s 395 4= Il raerFan,C,yj,-n-
“<e Drugs — natural and synthetic alike — are

el . i
. chemicals used for medicinal purposes. They

JE )

.~ interact with complex chemical systems of
humans or animals.
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Definition of Medicinal Chemistry

» So, it is the science that studies the relationship between Fhe
chemical structure of the drug/ molecule with its biological

L LR activity.
/D _ _
s L2_y* Inourcourse, this relationship will be studied from different
aspects: Cs 2 N iy . L mecl;q_mc.l 3

P dry Plemao 4 L 52 — ‘
e 1- Structure-actwrt% re|at|onsh|pE(SAR2:§ PP Semieln)
o \E’A’“‘J““ ¥~ _ Topological match (3D structure match) . X0 p 2/ cad
Cb“ﬂ 5 - Attraction forces (ecepler b

2- structure-pharmacokinetics relationship: Prat B3l
- Absorption, distribution, netabolism and excretion (ADME)

3- Metabolism ‘_
‘339\4— Prodrugs — #me ol QAAW h J\Qj“” ol a0 achie form o
' " Meq endef ’“‘Q ..
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- Optical isomerismz’_f\s
- Geometrical isomerism

- Conformational isomerism

- isosterism




® Absorption

= how do the drugs enter the body?_.-. efalooVism a8 yp
e wac)"*/é'ivf\iﬂk\ )i a0)ive for i\ q;;f o az )5

o kI VN a) ups a2 \ 3 4L el :
- how are the drugs distributed in the ‘E‘édy 7

e Distribution

e Metabolism

= chemical modification of drugs (breakdown,
- crease of hydrophilicity o improve clearance)




which means we'll study il

Structure — Absorption relationship .y . —
Structure — Distribution relationshiplfo:ij'dk; 20p) |

Structure— Metabolism relationship
Structure — Elimination relationship

how the chemical structure affect all these




. in order for a drug to be bioavailable the first

Lu _pr> condition is to be water soluble, if it doesn't

hydrophooip L dissolve in water (insoluble)
—— s~ available for absorption

it won't be

Qo ‘M'" H20 filled channels @

O A




e Routes of GIT penetration

« The drugs penetrate the GIT by 3 routs (H20 filled channels;
(7 Carriers; Permeatiog: Yc_p)_,,p g \,0M pad v m3 0

* 1- Water filled channels (minor route)

+ Are actually integral proteins forming passage filled with water

through which a drug molecule can cross, but they have some
C_:—):L.:-_—"-’J___J’/ ’::"9":J

restrictions: Sl sl 2o et e &
-. tgt ,d L
a. The molecule must be totally water soluble. S it “Jﬁf\ f :
b. The molecule must be very small in size (< 4 Angstrom). A ;’f’f’J"J
LA \ Mo -

. aker slable 1 G i MY € fde%vb
J:zq? e G 138 Py -

+ The only known drug to cross the membrane through this route is

2P '_;jjon_; which is used in certain psychotic disorders such as bipolar
Gf\lﬂ‘}\[g dEpression - o) (slico\ il o e ENpPH v 2l o

55PN 597 Lithium is approved by the US Food and Drug Administration (FDA)

Vel | .. orescription medication for hipolar disorder. It helps stabilize

patients quickly.
wader

Sol'*b’c




+ 2- Carriers (minor route)

» They are integral protein which can carry
‘molecules across the cellular membrane of the

. Carriers are meant to be used for hydrophilic
nolecules which are essential for biological
activity and don't have the optimal hydrophilic-
hydrophobic properties needed to cross the
ohospholipids bilayer of cellular membranes.
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Cell Membrane Structure
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Is very essential and is hydrophilic due I

. " Are essential compounds which |
. 1o the presence of hydroxyl groups in :

_ | i . contain a carboxyl and an amine group
Its structure and it can't cross the i ' in their structure which are ionized |
phospholipid bilayer by simple |

: diffusion, it needs a carmrier. |

under physiological pH carrying +ve
and -ve charges at the same tume | |
(zwitterion), so they need camers. | |
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wiose - i\ In
3 order for a drug to cross through a carrier, it must be very similar to one

yu»\ sture |

of t

,) he essential molecules found in nature because those carriers have 3
~ special characters:

AT V1O aOJ \\

ay (_% d. \_Ierv st.ereoselective,: They can distinguish certain arrangement of atoms in the
Us—=" I 3 dimensional space.

) j fExampIe. Amino acids in natural are "L" form (= S form), so it will recognize the L

| dmlm a0 orm not the D for - -
m amino acids. Q) popnd Ma\qﬂoﬁc Wi LT N o —o
i J..’*'J’l L ID) Wy fepnz
i J—~b Saturable: They can carry limited number of molecules per unit time, so
| P increasing the dose will increase the bioavailability of a particular molecule up to

| éw i! a certain limit. L)‘Jq"f—l“\ W Jl@}%‘-’ i - *”:I() «— QX

\p,‘_{_ni_‘p 415\..»3\4&}\ L_‘w.;c’p,.a.’(-—- z)\z'\ch)mpJ_Le— GEQJ}\B‘P

,)‘a"‘/‘ To overcome this problem in clinical practic
doses instead of smgle large doses, or using con

2

‘?cu;\\eafm ai e al ul ) G P b WA <. ‘
| Z.s\zo—'ﬂ\—»rw»)“’" 2k

R . c. They either use energy or not.
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EXAMPLE Sk el S
(lmPOrtant)"‘M[gpb)q__,.v Wil #'_\J’_x-’;)\ ot LD el

L-dopa

Parkinsonls dise / U—"L_—- 1 c/'.‘J‘

amine (pKa= dse Is related to deficiency =t

Unde pPKa=9.5). aeficiency of dopamine which is an
naer

Its _

peripheral si:::l:ar?fe' If dopamine was given orally, it will cause

To “over SUEGLS (hypertension due its adrenergic activity).

correspogzme th_|s prt_Jblem, WE changed dopamine to Its

for the 'INg amino acid form L-dopa which is a liable substrate
amino acids' carriers found on the BBB.

Inside the brain, L-dopa is converted to dopamine under the action

of L-dopa decarboxylase. L-dopa is carried throughout poth the BBB

' gty
-

[_-dopa 3 M,W Dopamine
1tterion : ' e L
@witerion) "7 ot LT T e et




2- Carriers: Example

Penicillin's

* 1st discovered is Penicillin G which is orally inactive,
but when converted to Ampicillin

* the carboxylic acid (pKa= 3) is ionized to carboxylate
which is -vely charged and the amine +vely charge
through GIT (pH= 1-8). L

» Ampicillin structure is similar to dipeptides, makm%ilers
good candidate to be carried across the GIT ?V Ca;d by
originally found to carry di- and tri-peptides rorm
protein break down. . fon)

« Ampicillin bioavailability can reach a maximum ot only

60-66% because the carriers are saturable.
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2- Carriers: Example

* Other EXAMPLES on drugs that cross thrqugh carrjers
are a group of anticancer drugs called Anﬂmetabohtes|
which are compounds very similar to nature

i metabolites.

| * Uracil is a nitrogenous base that gets incorporated inatrc;
RNA by being converted to nucleoside (+Ribose sug

then to nucleotide (+Phosphate)f 2 0 4in=

* |f we make isosteric replacemen(of a hydrogen H by

flour F (size wise) we produce Fluorouracil whk|_ch ciatrsl
compete with uracil carriers therefore blocking

absorption to cells and blocking RNA production killing
[ the cell, so it's used as an anticancer agent.
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