b KN, H—R
Y o R
Barbituric acid (pK, 4 0)  55-disubstituted barbituric acid (pK
« 8.0

3 Artermanin b
riemuszrun has proved hig l',' sffective i treat A
_h tect n trealng malana by
- - out hera

related with its use. b { d
& Fist of all it is not t J

. e . 5 nol water soluble and il has tn be . Frcb‘-.
treated af jaction It i sleo found that malana re-oCcurs in ”utﬂﬂ fﬂiﬂigrnr i

JERied 2TTer 3 month or s ‘ m :
& month or so The wo druns artemether ard d'I“Erh{’r r 25%: f P i I
It rie are meare ity
©=h b

than artemminm 5 m
iemminm and ¢3n be agmim
e ¢ ad stered more easidy by ) :
potent Sodwm artesurate salt form s also used ¢l ; ::J il The? o 'mﬁphhr
[— | ed clirically Owing ¢ ® dls
= artes I I ° i
roup sogum unate s water soluble and can ke djm"iq. TTF”EE‘: Carhg ic'*
& .t‘fE | L4 ri"
¥ Intray i
Y

mection Drawbacks fo
aabacks for these diugs include a shor plasma half
a half-life, wh 5

than an howr
B and raped eliminat .
mination The ic
@0 Ths means hat the drag s tlearer] ’: I5 T}-p.ca:,ly o
p Ton -1

within a Cav c‘
y of administration, leaving ths lono
g the longer-lived diugs of 1 the 5

i
Eran, 1.
rasites de"'ﬂﬂﬂ:ng By 1o

ontinue the hlr |
e alore. Thes incre tha ¢o .
icreases the risk of . mbinatio
orug-resistant n
- na

1.6.
6.1 Physieal Properties
A Dhes]
YRICE proseny of
surface #=ry of the drug |
shep; ?.rrf—g__ size, lpophitciy -o-?z:t fesponsible for s action, syc)
i ' bl 4 f 5
denors PFoianty 21t It 15 observed thay 2. hyeragen bonding, pol | @ Caste, solubiiy.
+ acceplors g ' oral drugs ¢ ' arty. aromaticy
5Dfut|_rl,-r. ! nd Fn:atﬂt'f_- H 'E‘l'bd to be “ h [ JE”} anrd
For exa ! 'T SGUEOUS medig is nr:‘r?s than drugs with other ?D ter and have fewer H-bond
"ample. b & of the m utes of adm h
. Ditter tacr ) aar h o imistration Pogr
INcreasin 'e crugs ings urdles 1n 1h o0
NG the by 4% INCreasa th e dru
adsork '.'-Efér bulk f‘-'t.-"ug n the -r*.f.s-;‘ the flow of h'"dchhlgri: ag Z?'r'efupme'ﬂ process
i ON 1o 1t gyrd Hestne prodyces ad i the st
{or per E!'U 2 RNare 3"1[! R uces Iﬂl':!tl'.'ﬂ ¥ * stomach E:"
- SE] n, th:.“l.:- s e FEC‘[ C ¥
51em on each ? 30lid drug 15 changeg :} ?duce Sastne motility Th eramn drugs ke kaolin
ch side has 3 surface ares o) altening the parcle 51!’ & surface area per gram
|} . @ - b T |
2oléem’ |y 115 cube ig b“‘:f" example, a cube that
roken into cub
' es with sides

jrrey ; .
|neTEs o5 the drug will QissQive Tmore rapidly Trarelare, m
- Many peory so'uble and siowly

gsoh e drugs currently are marketed In a micronized or
! 1} # i m f
Jnﬁﬂie"”'cﬂl solids can €5t In two of more erystaiie I:“C'trmg.nrq farm Many
| .,grp‘ll'.im 15 the abilty of the same dry o hre forms ealied polymorphs
2oly™ 'l structure that | g melatu'e 10 erpstallize into mere th
sifferent crystal struciu at has a different arrangement and/er ..::re than one
moecules n the erystal lattice. The different arrangements of atoms wit il
have a profound effect en physical and chemical praper e D*: |11~Im+mr crystal unt
he f ) e hinal crystaliers
compound and on the inal drug product The structuialy nor-specfic dru "W | ;d
pard! anesthetics, hypnotics, a few bactericidal compounds and irsecticides H gs includa
ey o rroever, (s
important to nOE here that the bralogical charactenstc of such crugs s escluswvely 'zr.:rel-:!
1o phys 2! properties of molecules rather than chemical propetes ' )

1.6.2 chemical Properties

A number of compounds that passess sgnificant prarmacelogical acuans are
pecific drugs. Though physical charactenstics o the drug play an wmpartant rnn;
ty yel chemical properties do exert their azceptatle infuence cn the
eract with targets such as proteins, enzymes. ipids, or preces of
thesr acton by simple chemical reactions like Cautralizahont

Lpi can

51rul::ur.!||:|f L
in tré piological activi
ety Drugs parmally int
DMNA of aMA, ete, and show
chelation, owidation, reduction. hydrobysis, etc

Oxidation : Mostly cartied out by enzyme Cytochrome P450

les Paracetamol. lbuprofen elc
on : Cytochrome F250 working In opposite airection

L]
Examp

« Reducti

gvamples Chloramghenicol Warfarin et
+ Hydrolysls: Generally occurs at intestine, bloog plasma, and tissues
Examples | Aspinn, Procaine eic
« Meytralization ef gastnc HC| by antawcs.

« Meutralization
arbonate g10

hydroside gel, Calewm ¢

als like lead, mercury, ron. and
rapy s a reatment that

Examples Aluminiume

+ Chelation : When met
they can be toxic Chelation the

these metals so they don't make you sick
Toxic heavy melals can be aliminated by chelatng agents hke EDT
1 without altenng cellular function and without binding 10 3

Some drugs produce effec |
receptor For example. most sntacids decrease gastne acidity through smeie chamica
th acids 1o producs neutral sa'ts 2.G.

reaclions, antacids are bases that chemically interact wi
Aluminiym hydroxide neutrahzes acid in stomach

arsanic il up in yeur pody.
yses mediaing 12 remove

A Pepicillaming (1
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. Blo-ph
VB . ) -physicochem, p
mgs 15 to inject, but they cannot 5 foperties In Drug Actlon & Design

i"w?are ynable to cross cell membranes, 48
the)
Ve

against intracellular targets as
N hydrophﬂbic drugs if administered orally, the

" in the gut and will be poorly absorbed If they

° y are likely to be dissolved in fat
glo®"

: Jre likely to be taken are injected, they are poorly sol

i-n bwgd aﬂf:};d officiently from theug{? fat tissue, resulting in low circulating E-velsylrioolrjg:;
b absor _ « @ drug must haye accurate bala ‘ |

10 olubility: For example amines are ance of water against

wea i
@t € " 1 ugs contain amine groups havi  bases and it s observed that most of the
octive r vIng pK, value in the range 6 to 8 Hence, they are

p_s.rhﬂ"Y iomzeddal 5“2:?’ ar:|d1_c. PH and alkaline pH present in the intestine and blood
respi’“i"ew' an :;r; ce?! fneq”:brate_bfﬂween their ionized and non-ionized forms. This
e them 10 € emaranes in ltf"-‘ non-ionized form, while the presence of the

ed form gives drug good water solubility and permits good binding interactions with its

i::;t pinding site-
5 [|PINSKI RULE OF FIVE TNy

P e

1he rule of five was t?.‘erwed from an ana‘ym;n;uunds from the World Drugs Index
gatabase aimed at identifying features that were important in making a drug orally active. It
s found that the factors concerned involved numbers that are multiples of five :

) Molecular weight less than 500;

(i) Not more than 5 hydrogen bond donor (HBD) groups;

(iii) Not more than 10 hydrogen bond acceptor groups;

iv) log P value less than +5 (log P is a measure of a drug’s hydrophobicity).

- D-
"X
IS
HEN)Q‘N N
Molecular )
Lipinskl

weight
< 500 Da

Rule of 5 Acyclovir : Antiviral agent

. Molecular weight = 225
« H-bond donors =3

. H-bond acceptars =5

« LogP=1

lso been
The rule of five has been extremely useful rule of thumb for many years. It has als

| —— ns
. | bioavailability. One of the reaso
: :oh molecular weight causes poor ore ¢ have 100
vsnﬁe: tri;i;tl:cuhl'agr weight appears to be important 15 that Iarget rrm@c-.;ess.:l‘;n:z:'atw s
:ﬂ::‘n; finctional groups capable of forming hydrogen bonds. Lipinski him
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cc introduction to Medicinal

Ch
" homlatry (S-Y) 2.8 g,

2 _Ylo-phyy
offects to treatments, rationy) drug deg; %l‘ 20 Acton & Des
of a specific biological target May haye t?n

in order for a biomolecule 1o be selecog

information are required. The first ig pyigjay .
disease modifying. This I<nowl@dge ehee
ctudies that show an association
certain disease states. The second i
i« capable of binding to
the small molecule. A

) |
begins with 5 kL

'erapeutic valye, POl thet modulation

a drug tar

27 stliet!.re-hctlvlty Relationship (SAR)
gedifi‘al chemistry is the study of how novel dry
Str

Vi l : gs can be des;

ur E--ACIWH}:HR? ationship (SAR} is the most important concept in d?: Ef;:::f developad.
tis ar 0

rocess of drug n. evelopment is greatly influenced by a H. The

of the structure and function of molecular targets th understanding

_ _ at are present in
activity relationships (SARs) and quantitative struct i the hody. Structure-

. ure-activity relationships (QSAR
sheoretical models that can be used to predict the physicochemical, biglav_;(;i%:a'. {:}garea

1xicological endpoint), and environmental properties of substances

A SAR is an [qu§:IiFatiue} association between a chemical substructure and the potential
of a chemical containing the substructure to exhibit a certain biological property or effect

TRe major druttargms are normally large molecules (macromolecules), such as proteins and

nucleic acids. |Knowing structures,| properties, anwﬂns of these macromolecules is

gitical if we think to design new drugs.\Knowing Tfie target structure aplL’lt’s’Lu_rp;ﬂgpai
groups will allow the medicinal chemist to design a arug

finctional groups that will bind the drug to the target.

that contains complementary

’
. )
(1) Phenyl ring —! k T' (3) Amino terminal

- -
(2) Ethylene linkage
B-Phenylethylamine

Structure - Actlvity relationship .

#
o

Norepinephrine Eplnephrine Isoproterenol

i
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44 Bio hyslcochem. properties In Drug Ac“un
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ntist, who worked in the
croblal chemotherapy

antimi

bullet by Paul Ehrlich and what he saig y,

. cecies of a bacterum, then it would pe ,
Jid have specific affinity for these baq:
t affinity for normal constituents of the p,
gic bullet. In reality there are no m,

al techniques.

was inlroduced

we image an organism
to cure it if we can discover a
and only this bacteria and they should have nO

defined them as Ma

and such substances which he . .
h towards this by using ration

bullets one can approac
5
2. ~N N\ N N/ N N
Random r_ r,
screening . Preclinical
10000% |l ocos2on [ canin Precinical ||phase I, I Drig I
20,000 optimization | candidate phas IV, V, VI arket
compounds
\ _J . AN VAN VAN _J \_
> . Drugdesign eene 10-12 years

e Drug c!esign, frequently referred to as rational drug design, is the innovative process
of finding new drugs based on the knowledge of a biological target
‘-. . . )
P 'CI'I:.- first S{;ep in the discovery process of a new drug is the identification of the leac
mpound. It should have some desirable properties that are likely to b
/ therapeutically useful. ? 4 E
Lo nfg;gf‘r',n?;sz str:utctu:je of lead compound is known as molecular modification. The
‘ rch tendency is to avoid the synthesi 0
chemical perception, which is time and cost con:umi?; o el S
In contrast to traditional methods of d ' -
ru i ;
testing of chemical substances on ceusgoﬂ:lsco?er]ﬁ which depend on tria-ane <%0
animals, and matching the superficial
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5

. SCOt

i51 bacteriologist best known :
Or |

Sir alexander s, he observed that mould hag devg
e;nd the mould had created a baﬂteri;?

culture P \

ould ¢
iment and found that a m , .u!ture Prever,
experin , bstance as a penicillin, Flel‘mng
"

_ o
tap 945.
growth i in the year 1
-warded Nobel Prizé A) Antimicrobial Agents
( _ —

—
S mTRODUCTlOH fers t abnormal functioning of a body.SUsually dises,
' efers 10 i i i ;

Disease : The term disease | c tha{'ﬁ,’fharacterrzed by specific signs e?nd Sympton,
edical condition ternal (dysfunctioning of interr,

are described as meait ! ) o in

e i nal ( E!thUg'Eﬂ ) il
The causative agents can be extearssodgtEd with pain, distress, dysfunctioning of o
ffect a person physically ag e

iseases are
organs)) In _humans, diseas ‘ e
systeZS, social problems and even death also. Diseases

as mentally. . '
Diseases are classified usually on the basis of cause lL.e. pathogenesis or symptoms, T:

diseases are broadly divided into following two ca

tegories.

/{u) Infectious Diseases :
These are diseases that are caused by pathogenic microorganisms, including bacter:

fungi, parasites and viruses. They are also known as com municable diseases or transmissit:
diseases. Transmission of these agents can occur in several ways, including direct physica
contact with an infectious person, consuming contaminated foods, contact wif
contaminated body fluids, contaminated inanimate objects, airborne (inhalation), or by
insect or tick bite. Some disease agents can be transmitted from animals to humans, anc
o s . Pt S, e e S o
bacterial meningitis, chol icke Shtk n.TaIana, Influ?nza, anthra aspergios
gitis, cholera, chickenpox, diphtheria, tuberculosis, leprosy, yellow fever etc

L]

o ———
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e |.-.1rodu|:ﬁon to Medicinal Chemistry (s.v

1855 = ———) a7

! 929, P-lfzxar‘lder F|e.rr!II'lg discovered the first Drugs for Infectlous Diseases

aal variant of Penicillium notatum (Penicilli B-lactam
ium

funt _
@ . in pure form. Later in 1938
goldt " it was the first antibiotic 1:';;65 a:;d Chain successfully isolated and purified
T LA . sed clin i e B
pen alﬁ'd with some shor'tcormngg; let us discuss Snn:‘.;llg.; in 1941, Initially Penicillin-G was
3% ;afﬂi"gs of Penicillin G : of them.
. itivity : Inactivation of
cid €M of B-lactam ring d .
' major drawback e ng due to opening under acidic condit
wes mermg imd neighbuur?rfgpsmcmm G. This was due to hig?ﬂy strained :ndo re;éazz
m roup participatio : s :
. idi teimio o n by acyl side chai it is Qi i
i...-n:lf“"ate'j under acidic condition in stomach, hence ifis injec:‘:iln. SERSEEEEE

: antibiotic, penicillin G from a
chrysogenum) but he was unable to

.,ation by an enzyme (-
[nactiva actamase : Many bacteri [ m
: . _ al strains develop an enzyme p-
lactamase which trigger lactam ring to open, resulting in inactivation of p?:ni-:illin é ’

spectrum of activity : AT
' Nﬂfr“"'f'n p O positive bl.::;tﬁ Penicillin G was active against only non-p-lactamase
roducl gblg i illi and selveral gram negative cocci. In order to overcome
these Pro ems, various structural modifications were carried out.

As @ result, currently many potential penicillin derivatives are in therapeutic use e.g.

;\mpid”it‘ (stable towards acid), naficillin (stable towards B-lactamase). Ampicillin and
,moicillin are examples of broad spectrum penicillin derivatives.

gtructuré of Penicillin :
s penicil!in nucleus consists of 6-aminopenicillanic (6-APA) acid which is com
fused thiazolidine and B-lactam rings and a side chain consisting of an amide linkage.

posed of

6-Aminopenicillanic acid

p

The structWenW[in
" shaped or like @ half-open book. Due to this,

The overall structure of the molecule is™
¢ amide nitrogen with its carbonyl group

planarity of lactam bond is lost and the resonance O
is inhibited. Consequently, the B-lactam ring is much more reactive and becomes more
sensitive towards nucleophilic attack as compared with normal planar amides.

_EH//w-lre-Activity Relationship (SAR) :
ions of SAR studies are as follows :
ring is essential for the activity.-

Ny

The conclus

¢ The strained B-lactam
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oy 8.56- introduction to Medicinal Chemistry (5-v)

b Nan-infectwus Diseases : Drugs for Infectlious Diseases

. ses, i . .
espiratony diseases etc. alzheimer, depression, kidney diseases,

is chapter, we will di
]nthlf p ) vill discuss drugs used to treat infecti .
_4,A'i1tim|c:rnhla| Agents Infectious diseases.

= word antimicrobial was deri
bios (ife) and refers t erived from the Greek words anti (against), mi little)
and D! 0 all agents that act against microbial gainst). fmicro, UL >
ICrobial or

ggent can be defined as a chemical that kills or ganisms. Antimicrobial

can act against microbial infections either b Ir:.::!:its the growth of microorganisms. These
‘ o, They do this by diff y killing microorganism or by arresting their
anr;‘glion of bacterial ceﬁ wanegir,:tth?;s‘“?:'sms including inhibition of cell metabolism,
i T ) . Interactions with the pl ‘

and inhibit — e plasma membrane, protein
syntht?j;y toxic to ,l:i:r:; nu:!e|c a“'? transcription and replication. Most of thSrn are
5‘-’"’3‘ bial toxicity s the actiorgaTsms without affecting host cells. The basis of selective
micre n of the drug on a component of the microbe (e.g. bacterial cell

wall) or metabolic processes (e.qg. folate synthesis) that i i [
_ i _ ) _ at 1s n
affinity for certain microbial biomolecules. ) o four n the sy oF 1191

3.42Classification of Antimicrobial Agents
| Antirnicrobgl ag.entsl can I?e broadly classified depending on types of organisms against
which the drug is primarily active. These are as follows. |

@.Antibacteri.al agents : Examples : Penicillins, aminoglycosides, fluoroquinolones,
O) erythromycin, sulfa drugs, etc.

‘ (Sbyhntifungal agents : Examples : Griseofulvin, amphotericin B, ketoconazole,

7) fluconazole etc. '

(c) Antiviral agents: Examples : Acyclovir, zidoyudine, amantadine, ribavirin.

(d) Antiprotozoal agents: Examples : Chloroquin, pyrimethamine, metronidazole.

(e) Anthelmintic: Examples : Mebendazale, albendazole, diethyl carbamazine.

The drugs from each of these classes are further subdivided into different groups of
classes on the basis of different factors e.g. type of antimicrobial action, source, chemical
structure, spectrum of activity and mechanism of action.

Typ‘es of Antimicrobial Actions:
(a) Microbiocidal agent : Antimicrobial agent that kills the microorganism is called as

microbiocidal agent. These can be of following types.
Bactericidal agents : (These kill bacteria) e.g. Cephalosporins, penicillins, aminogly-

cosides, etc.

Eunnicidal aaents (These kill fungi) e.g. Terbinafine, itraconazole (in high
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Drugs for Mon-|
4.4 g m“"—'"uua "
(5-V) ’-h.“

A=

T.Y.B.Sc. Introduction to Medicinal Chemistry

| cells grow U"':c’”tm"abw and s'pr‘ef"ﬂl
E]lJn.:jmmTIu?sE cells may form lumps of tissue, kn 'a’
y tissue. (bEHI_CJ”] The prumlnent typeg Of

4.2.3 Cancer

_ In cancer, some of the body's
. parts of the body, and destroy bod

-can e
tumors|which can be cancerous o7 Eon *:ncer (melanoma) colon cancer, lung Cancer h E,
r, skin ce
are breast cancer, prostate cance ] ko
'I'Clmar e
cell cancer, leukemia (Blood cancer), lymp
4.2.4 Diabetes s insulin to contral it. Diabete, -

reas release
When the sugar level goes up, Panct ~sion of food into energy. It is usually “\*

condition of the body that affects the EDI'WT-'t cesults in too much sugar in the blnod T lg
lasting or a chronic health condition, where Type 1 diabetes (where the Pancrg, )

re

her types of diabetes @
known as diabetes mellitus. Other typ s (whmh ffects the way the body pruces&
produces little or no msuhn), Type 2 dia N

hi h h
o o, e s s 8128
diabetes) and Gestational dmbetes (a form of high b|°° sug Omer

4.2.5 Mental Health Disorders :

Mental health disorders also called "JE'E’_I illness,) including 2 wide range of Menty
health conditions like dementia, schizophrenia, “developmental disorders like autisr, ang
other psychoses, etc. There are some anxiety disorders like’ dEprES'-ZOH IIJIpoIar disorde
attention deficit hyperactivity d|sorder horderline personality disorder also come ypg,

these disorders.

4.3 CHARACTERISTICS OF NON-INFECTIOUS DISEASES z
'V/ Non-infectious diseases are also called non-contagious Or non-communicabls
diseases.

» These diseases are not caused by infectious agents like bacteria and viruses, ang
thus these do not spread from an infected person to a healthy individual.

* Most non-infectious diseases are caused due to an unhealthy diet and lifestyl
mutations, heredity, and environmental changes.
* Non-infectious diseases, unlike infectious diseases, are not seasonal and might occur
at any time of the year.

» Diseases like cancer and diabetes might even be hereditary, which are inherited from
parents to the offspring.

* These diseases are also more chronic as the sy;'nptoms appear gradually and thus

are difficult to diagnose. Most non-communicable diseases give severe and long:
lasting health effects on patients.

e These diseases are also found to be more severe and responsnble for about 70% of
all deaths worldwide.
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4 v . D’Hg”m N

" neY high tem %0y
f 10 reduce g pPerature and fove

" (ant

. ove moderate i - 'PYretic 4y
ol 10 M pain g "0 Bty
2 miﬂfame' toothache joint Pains, m tions ¢

facets
|G ' as 0g Mol
he treatment of rhe‘-‘matoid ' .Pamg‘ ete. (ang _dache_ ckich
L | Vi arthritis %198sic acyy, al Myalgia
: Mmi.‘.nﬂamn‘natmn ACtVitY). e.g. Ingom e E0arthrits vity) :

t
for the treatment and preventjq, i upro
“nd embolic strokes. e.g, Aspirin,

I vhe treatment of gout, rheumatic fever

(frects Of NSAIDs : .
e Gastrointestinal tract disturbances
Nausea and vomiting
. Epigastric discomfort
peptic ulcer
. Gastrointestinal hemorrhage
, Anemia

g )
{5 ANALGESIC AGENTS (PAIN KILLLERS) ) S
e _H___

" 10 understand pain killers we should knoy what pain
pain is. So let vith what |
Heans. us start with what it

in : Pain is defined as an unpleasant ; _
; %ﬁ;u':]'émm fisne” danizise or pinjury_ ;!;Ii':ioirg a::eerng:t:tohr;al ;xzerrence due to actual
ommunication tools. Imagine what would happen if you felt nothir?g {Vshe;nzztt }::Jnuﬁcl:;annc:
o2 hot plate. So, to some extent pain is beneficial as it is warning signal about the threat
nd prevent further damage. There are different types of pains such as acute pain occurs
mmediately, chronic pain lasts for longer time, nociceptive pain (due to tissue damage),
szuropathic pain (nerve damage) and psychogenic pain due to physiological factors.

4.5.1 Definition

Analgesic drugs are drugs that relieve or eliminate pain in the body without loss of
consciousness. They decrease the sensitivity of pain by depressing CNS (central nervous
system) or act on peripheral pain mechanisms without significantly altering consciousness.
tnalgesics are also called pain killers. These medicines are commonly used to treat pain due
tosurgery, toothache, arthritis, headache, or other causes. e.g. Aspirin, Paracetmol.

45.2 Types of Analgesic Agents

Analgesics are classified into two types:

(k) Narcotics or Opioid or True Analgesics: o e

Narcotic analgesics are a class of medicines that are Lfseq to ;;row_uin T
Moderate to severe acute or chronic pain. These are the derivatives of opium,
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- -=1Ug8 for Nop.
P .hel“'cal name of Aspirin is Ace 10t Norvintectious Diseases
L W Salicylic Acjq

ASA)

0 OH

rgiei . -

Agpirin occurs as colourless crysta|s orp

. | Oowder,

iis slightly soluble in water and so|ybje In al
alcohol,

Aspirin 1s stable in dry air but |
icylic acid and ic aci tin the presence of moi ‘
salicylic @ | acetic acd, moisture, it hydrolyses slowly into

’F'

chloroform, ether, and glycerine.

| aspirin is acidic and produces efferve i
scence with carbonates and bicarbonates.

The salicylates have potent anti-i
o . oL anti-infl w :
antipyretic activities. ammatory activity with mild analgesic and

s readily absorbed from stomach and small intestinle
, |tis metabolized by tissue/plasma esterase .

»de of Action :

. Aspil;i‘n and :;n‘tselective NS.AIDs are acted by blocking prostaglandin synthesis
which are mediators of the lnﬂamrnato:'y process. They inhibit the activity of the
cyclooxygenase '(COX) ?"Z}'me by binding covalently and irreversibly with COX-1 and
COX-2 by acylating serine-530 in the active site.

. Acetylation of COX-1 creates a steric block that prevents the binding of arachidonic
acid at the cyclooxygenase active site.

Arachidonic acid

) " |

COX-1 +——— ————» COX-2

v, et

Thromboxane Prusu;ndins
% Inflammation

\asoconstriction

Fig. 4.6: Mode of action of Aspirin
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mase. In areas of hj 5

gh IEUkU — Dﬂ.lu”
i 1 cy E b & —— . m H’O
jo@ : act| ot ~—0NInfacy
Frf‘ Concentration of hYerDEr'Umdes A Vity (mgmﬁc.an Injt “'wﬂ'.?"_ngu
| ih U'H'Ef : iV a4 ; "
#hlg . Therefore. anilides have no anti-inflap COme aniliges nd mflammmm)

e . < .
“‘wr;;siﬂg cycloox}’feclgsg a;u.wty N areas : artnry action, Th Pfﬂstaglandm;-are
# ity and weak LOX inhibitory actjyjy, - anind; 2 "flammeq, 1

¢ including limited gastric irritatio, ulcerati

' rﬂCetamol also reduces fever by affecting chemical
5 pody temperatire. 3l Messengers in an

ﬂglates
s’ s one of the most common ang effective m

jt is used 10 relieve mild to moderate pain s
~ ache toothache.

d
on, Parts Severa| ady

L also used to treat arthritis pain of knee hand, o hips,
sldeiﬂ::;t:s&ea.
stomach pain.
Loss of appetite.
Skin rashes.
yellow eyes Or skin.
Bloody or black stool.
16.3 jbuprofen (Advil, Nuprin, etc.)

puprofen was the first member of the propionic acid class of NSAIDs to come into
eneral use. It is @ traditional non-steroidal anti-inflammatory drug (NSAID) widely used in
he treatment of mild to moderate pain and inflammation.

structure - .
luprofen is propionic acid derivative (Profen). The structure of Ibuprofen has three
parts, fsubutyl propionic acid, and phenyl; hence the name was derived from these

nents as isobutyl (ibu) propionic acid (pro) phgny[ (fen). The‘ IU'PAC‘dni:le 63:
i 2-(4-isobutylphenyl) propanoic acid. It was derived from propionic ac
b dered safe alternative to aspirin.

by the research arm of Boots Group and is consi

AT VU I

CH,
OH
CH,
0
HaC
Ibup
. having pKs 3.0 t0 50.

L Itis a strong organic acid

i reagent.
2. It forms water-soluble salts with an alkaline g
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Uses of Aspirin :
1. Aspirin is used as an analgesic dr
relieve mild to moderate pain, swe

' iqrat tc.
as headache, flu, sprains migraine, € | |
: % tory agent in the treatment of Rheumatoid arthric
2. Itisused as an anti-inflamma ry

e 300 to 600 mg/day). Aspirin j ..
0y

ith many health cOndmOnS' )
Such

ug (Dos
Iling associated W

3. Iti n antipyretic drug ;

4, i: : zisszduasse:! t: tre?; or prevent heart attack, strokes, and chest pain.
Side Effects of Aspirin:

Most of side effects of aspirin ar
mild and do not continue after the bo
some severe side effects. Common side e

1. Difficulty in breathing.
swelling of face, lips, tongue, Of throat.

Severe nausea, vomiting, of stomach pain.
Sneezing and blurriness in the eye.
Hypersensitivity.
. Ringing in ears. .
.2 Paracetamol [(N-d-hydroxyphenyl) Acetamide]
7 Acetaminophen is a p-aminophenol derivative. paracetamol is the abbreviation of para.

acetyl-amino-phenol, another name of the compound N-acetyl-para-aminophenol (or
APAP). It is also known as acetaminophen in the USA. It is sold by many brand names lie

Crocin, Calpol, Tylenol, Panadol, etc. Paracetamol relieves mild-to-moderate pain, headache,
and fever. It was first made in 1878 by Harmon Northrop Morse.
Properties :

1. Itis a white crystalline solid, melts at 169-171°C.

2 Itis odourless and has a slightly bitter taste.

3. Itis slightly soluble in water but soluble in organic solvents.

4. 1In saturated aqueous solution, it has pH 5.5 to 6.5.

H

oY
HO = )}-,\(-ﬂ"P

and intestine. The side effects ,
fe

e related to stomach ‘ |
eliminates. Occasionally there , |
FE {

dy uses up and
tfects of aspirin include :

o n B W

Mode of Action :

Paracetamol is somewhat different from other NSAIDs in its mechanism of action. They
are believed to act as scavengers of hydroperoxide radicals which are generated by invading
leukocytes after the injury has occurred. The hydroperoxide radicals have a stimulating effect
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lli) Barbiturates e.q. Pﬁzn:t;d‘e'pami e
(1) Non-barbiturate sedati iy

€ central ne

rvous system _
are chemical a .‘m‘ﬁr depressants that reduce anxiety and

relax_ muscles, and refieye feelings ofﬁ-—i“ts_th_m‘ e an, produce e e

- tensi : L.
sleep. At higher doses, most of these se ENSion, anxiety, and irritability without producing
sleep. Drugs that have such a sleep-

and are to be used in the treatmen

tlr;ﬂfl{cing effect are called hypnotic drugs or hypnotics
_ R Y Insomnia (sleepless f i '
There is no sharp distinction I plessness) or for surgical anesthesia.
ks ne between sedatives and hypnoti

‘both the activities depending upon the dose used. ypnotics and the same drug shows
Ideal characteristics of Sedatives - Hypnotics :

hey produce a sleep state identical to natural sleep.
27 _Should not cause undesired daytime sedation.

/Does not produce addiction and dependence. ,
4. No potential for decreasing or arresting respiration even at a relatively high dose.

Based on chemical structure, sedatives and hypnotics are classified as follows :
1. Barbiturates : e.g. Phenobarbitone, Pentobarbitone, Amobarbitone etc.
2. Non-barbiturates : They are further classified as follows :
(a) Aldehydes and their derivatives : Chloral hydrate, paraldehyde.
(b) Piperidine derivatives : Glutethimide, methyprylone.
(¢) Quinazoline derivatives : Methaqualone.
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