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A definition of medicinal chemistry

* A definition of medicinal chemistry was given

by a IUPAC specialized CommlSSlpn , 255 olitms)

L ] (P2 201) P~ _;ﬁ ,1’
Medicinal chemistry] concerns the discovery* i o

the development, the identification and the

D /,' y  interpretation of the mode of action of
ovj/) biologically active compounds at the %o g® L sal ¥
L// molecular level. o lel) e S
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A definition of medicinal chemistry
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¥6 Medicinal chemistry is also concerned with d>«/' & /<!
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the study, identification, and synthesis of the \MLL r.
3&.«%& m\% metaholic products of these drugs and related ; \mﬂ
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Definition of Medicinal Chemistry

* So, it is the science that studies the relationship between the
chemical structure of the drug/ molecule with its biological
activity.

* In our course, this relationship will be studied from different
aspects:

1- Structure-activity relationship (SAR):

- Topological match (3D structure match)
- Attraction forces

2- structure-pharmacokinetics relationship:

- Absorption, distribution, metabolism and excretion (ADME)

3- Metabolism

4- Prodrugs

Structure activity relationship (SAR)

3D match: brings the drug closer to the receptor,
thus increases attraction forces

Optical isomerism
Geometrical isomerism

Conformational isomerism

isosterism

Attraction forces:

- Electrostatic, Van der Waal, covalent, H- bonding
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Absorption

= how do the drugs enter the body?

\/I/\\!l\!
Distribution

e ————

= how are the drugs distributed in the body

e e — .

Metabolism

= chemical modification of drugs (breakdown,

increase of hydrophilicity to improve n_moq.o:nmu

{<

Excretion
— e

= how do the drugs leave the body

——— e e
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Routes of GIT penetration

+ The drugs penetrate the GIT by 3 routs (H20 filled channels;
Carriers; Permeation):

/v’-'vw a_a—{1- Water filled channels Jminor route)
'-/‘.:-'_’I « Are actually integral proteins forming passage filled with water

through which a drug 3

* molecule can cross, but they have some restrictions: J//{ s oo CBI )
* a. The molecule must be totally water soluble. <3 =

* b. The molecule must be very small in size (< 4 Angestron )
- J_,_,ﬂ i
*EXAMPLE S T e Ll r)’/_:)

> The only known drug to cross the membrane through this route is  ~
B ;’-)hich is used in certain psychotic disorders such as bipolar

7 gl s depression :

Voreeny hlztg%m is approved by the US Egodf ang Dliug éAdm(ijnistrl?tion

: as a prescription medication for bipolar disorder.

e ¢~ ) helps stabilize patients quickly..
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ey e hd Zpegle Lo
*[2- Carriers (minor route) ( Jeckied ﬂagfﬁc_{) Pl Jad

* They are integral protein which can carry =~ EYWwa o (et 15>
molecules across the cellular membrane of the Sw=s 2t

* GIT. Carriers are meant to be used for hydrophilic Nirtar=}
= e e T e R el O
molecules which are essential for A g e
ax 220 ))

————

55, 4— Dbiological activity and don't have the optimal
)P,:)}? hydrophilic-hydrophobic properties needed(dil'-% l:’,/ Carrion |
Y 1}- to cro;s the phospholipids bilayer of cellular <2} 3=t/
( ‘? < 2 - . . ! §I= = ’
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Routes of GIT penetration
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1 10 the presence of hydroxyl groups in | comnm a carboxyl and an amine group
! its structure and it can't cross the ¢ in their structure which are fonized
| ——

]
|
' |
b+ Is very essential and is hydrophilic due ! i Are essential compounds which
E
' t phospholipid bilaver by si ' ' { under physiological pH carrying +ve
'
.
.

. dxﬂ'usion. it needs a carrier. ' | and -ve charges at the same time i
-, )\a) \ R —— H | (zwitterion), so they need camiers.
H 1 ———— :
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In'order for a drug to cross through a carrier, it must be very similar to one of the
essential molecules found in nature because those carriers have 3 special characters

'D—ahw_}r‘:'“'.'csf »-Clu’f(dd’ /)4..‘)-}._2_1—'/*
¢ a. Very stereoselctive: They can distinguish certalr@rrangement of atoms in the 3
dimensional space. ) ~CFerpoSomgesl A &

*  Example: Amino acids in natural are "L" form (= S form), so it will recognize the L form
e ——

not the D form amino acids.
e ———a e

o Sb. Saturable)They canc imited number of molecules per unit time, so increasing
9\3 W " the dose will increase the bioavailability of a particular molecule up to a certain limit.
e S _’—’—\
é W J) \ To gvercome

,: 9\ \ this problem in clinical practice those drugs are given in small divided doses instead of
- . ° ‘\_,—,
&7 " \single large doses, or usmg controlled release formulations.
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wt e o dopa) ——
sarleql s minson's diseaselis related to deficiency of dopamine which is an
\srs  amine (pKa?Q.SL'fw\fylf' TS B I s
<\s.J) * Under physiological conditions (pH=7.4) which are acidic conditions

' B having enough hydrogen to keep it protonated (+vely charged] so

—  it'sdifficult to administer dopamine because it can cross the BBB
dus to its charge, if dopamine was given orally it will cause
peripheral side effects (hypertension due its adrenergic activity).

. +yTo overcome this problem we changed dopamine to its

DR\ e al’“ corresponding amino acid form L-dopa which is a liable substrate

for the amino acids' carriers found on the BBB.

. W Inside the brain, L-dopa is converted to dopamine under the
bpf . \ ’\ g ° . d . .
@“" J. W action of L-dopa decarboxylase. L-dopa is carried throughout both
_/9;,, - 'tchifs;a and GIT membrane. (BBB is similar to GIT membrane even
tighter). S e R0

v
T N T e A ~ b s " A
veg P (el mes dSLE wBa e T i oo l)) o mk
(carieryz =) 3 Lo dey \5‘,"‘:“'; e
5))_’)J'\ /;/S‘ MJ\:‘\.‘_‘LS/ ‘:)-’29:::0'3)! wle aming "‘ﬁL?“',D‘—’ \“'-&‘Pﬂf
(g'ug’ gﬁu'n ng (f (‘am'e,r:;,%l‘.’&/ g U;_;' H) U;; R__,Jﬂd‘?
aln = . L l< . L),J s '*
P it p o ) Mi S Mﬁ, e bl e
W)/‘f&bjyggg 2‘7)‘/ i o of amipe —

X0 L-dopa el

Vs (rWadls L;DH:zc.e fagadsf I

Mae,

Jevo dopd Lo /- de carkrgll ke Lt pree) 1210 s L oo B2 4
E :/"': Brain d <.!J _/v-gJ
o LD
EE _» Decarboxylase HO:O 24 )9;:/“ a:)f
' HO NHJ'g HO NNy “f’u‘:’ "Lp

oZ Do : e
L-dopa oo Dopamine 07'('0 dnﬂt
(Zwitterion) BBi ) =
______________________________________________________________________________________ 2
s1A)58 Jdis
sisper
askwre A
AL SPRIE
3w )0 )esll

L’n‘A((T .A...;.,a IN'

Scanned with CamScanner


https://v3.camscanner.com/user/download

(,L,Lr”’\ S IVREY C‘.L’J_j"\“')'“:’j Vs O %5),”..,)r ‘«,,y'/,ﬂ G| A
" A ' e’ & . .
Sas G z,"‘tL ddall Ll gy lg v ) G piS |

can)) e 2 La) \:};’Q’, VL o), UJ,L/E;‘ng/)J
~“°7  2-Carriers: Example 8 tabri I 5im D
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/ cax) A" Penicillin's) - b P02y lsdigenlsd 'y dasb (75,
- + 1st discovered is Penicillin G which is orally inactive, =4Sl
but when converted to Ampicillin (Ao L) ]

+ thecarboxylic acid (pKa= 3) is ionized to carboxylate .,y - 4.
hic s

Py h is -vely chargedand the amine +vely charged e
?//’, wV  throu h GIT (pH= 1-8). Ampicillin structure is similarto ==+ ~—*
oh® dipeptides™> a B2 S55

. gnaking it a good candidate to be carried across the GIT >~/ “':"-“7
y carriers originally found to carry di- and tri-peptides < <<y
formed by protein break down. =

. _ * Ampicillin bioavailability can reach a maximum of only Sl
. WMO-GG% because the carriers are saturable. =B
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formed by protein break down. Lo, 2w s

. _ * Ampicillin bioavailability can reach a maximum of only SLidawd |
. Mw»u,.&vn\mo-mmx Umnm%m%mnmimamammgazm. mvt.

. = 1 ‘DS)_..?OL_V.\NPQ\:“J
.\F\Snwb.\ck A
5 : 3 Lok ' . “
O Dreint Dol _Nmzn\,.e. X L ow& Orn_\Lf.Wo(t hal| e 2=

QR
Y

d

Scanned with CamScanner


https://v3.camscanner.com/user/download

=272 60-66% because the carriers are saturable, A B
Iy e BT

C haivef B2 202 pla)) s 22

l‘ll'

& D

05y ) Slokew)) Tl e nd s 3)

e

s N1 Dipephile
=5 Lty JsWI
s o p i
Q&N}m&@.btusv_.
o dAm e Jlin?) 2
ol A ;wxﬁ,.,_,.sm
G 0o Canrien ik

" peis

(r\\N\ S nkT

Stever

Dipeptides

——————eee.
e e ———

QQ\A \%\»\.&4&“\

P waonl, .

_— o

Aonf\ -~ AP

-

—

Scanned with CamScanner


https://v3.camscanner.com/user/download

A

CJ(Q ;{9\)

“\u ‘-vJ o
bifesef’“""“’“*’”i Carriers: Example

uu’//l)‘\:_,) 2 %

_u rw') As* Other EXAMPLES on drugs that cross through carriers
( L areagroup of anticancer drugs called Antimetabolites

", which are compounds very similar to natura -
or: j metabolites. Uracd 21 s *’-'a "—-*’L""S)’*

lz/‘-—-u * Uracilis a nitrogenous base that gg;uncangqr_@\t_d into
nucleo Hde RNA by being converted to nucleoside (+R|bose sugar)
. then to nucleotide (+Phosphate) hu’/\u,)k)—ov o> vrawl) K«
Ceariey

CatNr 1€~
* |f we make isosteric replacement of a hydrogen H by

flour F (size wise) we produce Fluorouracil which can
compete with uracil carriers therefore blocking its
absorption to cells and blocking RNA production killing
the cell, so it's used as an anticancer agent.

H H
0) N (0] 0 N 0
HN HN
G N
Uracil Fluorouracil

o u[;}?_,l)\/.)
%
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