MEDICINAL
CHEMISTRY-II

UNIT 4 NOTES

® Drugs Acting on Endocrine System
® Sex Hormones

® Drugs for Erectile Dysfunction

® Oral Contraceptives

® Corticosteroids

® Thyroid & Antithyroid Drugs

NOTES AVAILABLE AT: |
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® Slepide are closs of nahualhf oawing, Ofganic @mpounds  producec
naturolly i -bodl’.

o They ate chamdesized by a sing, Shudure.

o Tt congst OfF 3 Six member (ydohexane sing. ard 1 fiie Member

Q)clopentane m‘nta..
® There are Clifferent types oF stexvide, each sewf‘ng‘ vanous fnchons

In bodx,

Basic Stepidal R
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NomeNcLATURE OF STeroIDS

® Gonane

Tt is the simpeat poent fertracydic hydrocubon  skeleton  without
mehyl Quups at (10 o5 CI3 € no subshtubion b 13

5 - Gionane | 58- Gonane.

@ Estane
T 12 g 18 arbon sgterold hosmone uith a  methy group
ar CG13.
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@ Androstme
Androgtane 2 a 19- @bon ateroid hoomone with  methyl groups,
of Clo € C-13 posiions .

(Hs

®
=

Sa- Androstane

@_Preqnane
v ' \
Preanane is @ 91- cabon Steoid hosmone with a  Sde  chain
ok (1% and mehyl qrows of (10 € 13 postions
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) Cholane
Cholane. 18 @ 24 corbon  2alucted  sterid  hydioarton  with
mehyl qioups 0f (10 € G135 pocifiors ond a  ide  chain
ok CIt.

(© _Cholestane
Cholestane. 18 @ soluraled  hyclocoston  devtved  from  Cholegterod
ongist 0f 2t Cabon Glom .

SA- Chokestane
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STEREOCHEMISIRY OF STEROMS

¢ Thee are 6 Ossymehic Cabon olome S.8,9,10, 13, /4 fn
gteroid nudews , therefose €4 Ophically - achve fosms are

Possible 3

o (holeatane, androgtone <€ puegnane  exit in fwo CnfEmaling

(1) Chair foom
(2) BRoot fwm.

e (har foom 12 mose &bbe thad boal foom dw fo les onghe
ghain , Hherefose ol ydonexane g, I Sewid  Nudeot
edst 1o chois  foom

i (Hs

H

So- (holegtance
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Cis £ Tranz Form

(s foom indicaler  subshivents on same sde of fihg, while
Tong  foom hat  Subshtuents on oppasik  side

(Hs
Os
H
(Gs fom) (Trang foom)

__STerOD_MEeTABOUSM

o Slepid Hetobolizm feferr fo bwaokdown and Hongomahdbn of
Steroida [0 body .

® Al e senids fn human body are fynthesized foom  cholestero).

o Slenid mehboligm Occws in Vanous fsue induding. Nuer, ki
adienol glond € Gflyzed by eryma geh ay  Gllochome PO,
hycworystroid  Pydmgenoses € sulfotransferosed. -

o T+ manly fnuoloex followng. proess *

= Hydroxylahon

= Reduchon

= (Oxidahon

= Methylation

- Sufahon

= (\luowonidaton
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® Sex Howmones ale Steroid hosmones Wwhich e Preduced  Especiclly
by ovaris fets 05 odienal costex and Ofkdts  the gmwlh
of funchon of  fepsocudie ogang 0% dleveloprent- of ~Seondaury
Sexual  charademshes .

® Eshogen € Fogesteone are femols Sex hosmones .

® Andoger are Mole  Sex hosmones, -

® Thee howmones are Aynthesized from  cholestessl mainly i
ﬂpnadg. £ Qadrenal  Costey

Sex Hormones In OvR  Svuagus

o Teckclesone

® Nandralone

° PEOSeere’mneS
® Oesiriot

® Oehadial

® Oatone

® Dietylkhibesho)
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(D _Testosterone

® Testosteone 12 a sterid hoomote clossifed cs Androgen
poimadly  produeed 10 festes 0 males and in Zmaller  amounis
by the ovares in females and the adlienal gland in boh sexes .

T 12 the Pﬁfmany male Sex hosmone leds a csucdl fole In
Various  baoly fundions, l'nclmch‘ng~ Clevefopment  of male  repseduckive
tisues, maintounane of Seondary  sextl  chamdesishs  ( like.
focial Mobs, Cleper o, Musde Mok € fegulahion of libido,
bone dengty € fed blood cell peoduchon.

o OH

(Hs

MoA

Techosterone binds {0 speafic Onoiogen eeephoot i torget c@lls |

fosming. testosterone - Teepvs @mplex ol regulotes Genc  expresson

lead:h% to changer £ pwomohon of pwtein Bynthesis that  @uue
wh € development Of mosculine Sex Oman & Secondary

sexual  chomdaichs .

Uses
® Sexual Dqgﬁmd’lbn
® Hypogonadiem
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® Nandralone

® Naondralone 1 alo known 08 19- noslestosteone |
o Tt i 0 &yniehic anabolic- androgenic steroid  devled from
testosterone .

s OH

_MOA

® Nondiolone 2 on andro%en Tecephrs aﬂnm:g}.

® T binde fo andmgen eeploss , adivakes genc franscsiphon <€
puoteln Ayntheck le:dhgr o mude growth € cther androgenic
effeds -

Usec
® Tieatment OF AncemiQ
® %WOPQM MEDPIISUS\I‘S
® Testosterone Deficency

NOTES : IMPERFECTPHARMACY.IN



® ngaferones
o nges\wnc k o natural stepid hosmone involved in Jhe reguth'on
of vonous fundiong in the body , pashlasly reloted fo " the
menghual  qyde , poegroney, and - clevecpment o fetus -
o TF & puduced mainly by Ovadien afier ovelolion 2 by placenta
dunin -
eTiga H @b ewid hoomone .
0
"}-—-'Gls

MoA
o Poogesterone  exets its efids by txhdl'ng\_ fo Pmﬂ.eslmone Receptons,
® Afes bindling it fma  progesterone - feepos  Complex that - regulatkes
expoesion £ perfsm  wonows,  funchons 2uch 0 prepamng.
fﬁ utenss. fo5 impbnohion | Supposts  embwyonic  development
€ maintoin  pregnany - efc.

Uses

o fogestene is used 1 @wbinahon with esrogens Mainly in howmone
theropy fov menopausnl Symplomz € Jow sex howmone  levels
in  women -

o T+ iz 0l2o used in women fo Suppoot Pmanww £ {E’dﬂfhf.
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@ QestRioL

® (Oestriol ig a foom of ehogen , o female sex  hosmone |

® Tt ig one Of the three main P.ahnr_‘ana ,ﬂlr'ngf with  edradiod
£ echone

et 120 maos f‘d‘foram invdver 10 pregnancy <€ 13 procucec]
nalwally by plaenta £ felus .

s OH

OH

HO

MoA
Oestiol & an esi'rogm feeptos agon‘w_}’ adng. primasly on

eshrogen rewphs®  (ER-X , ER-B) 1 edogen wesponsive fissues
subh 05 Utens, vagina € Dueagt.

Uses
o ‘JOQJFU! Atrophy

J - .
o Uzinoyy Tod Tnfetions

® Hoprvone RP{XEVW[I{ Thﬂ(.q,ﬂj
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(® OestranioL

® Oalrogiol 12 0 foom of Es'hogen peodue. - noturally - human
body b\/ ovaies .

® Tt is the Mozt potent € obundant {foom of eshvram m  human

bodsf :

(Hy OH

HO

MOR
Oestracio) ade by binding, fo  Edhogen Teceploss , where i+
fequintes  hanscsiphon of  egiogen - Tespongive  genex .

Uses
® loomone  Replacement Werapt/
e (ontrception
o Osi-eoPoms@
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© OestRonE

Deshone 12 @ Wwek stewid hosmone ond a minoy femalt Sex
hoymone. -

HO

MOA

Oeshone bindz o nudeos exffogen reeptos i €stiogen Sezpongiug
ticsue, althogh it hos [owes afiniy and  potency than
eshodiol .

Uses

———

e Hosmonal Replacement Therpy -
® Pgmolure Ovavion filure
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(@ DiemvL SmsesmorL
® Didhyistilbeshol 2 @ &ynthehic  nonshoiclal eswgen that uos,
Widely used fiom 19905 to 1510s for vanows medticel @nciions
® (urently it = not' in £ much we dw o s poknhal
Qde  efeds .

(I
HO s

MOA

DES binds eslm(aen Seeephovy 1N hmaz! s , mt‘micl:r'n%
the adion of endogenous ediogens .

Uses

e Howmone Replacement  Theropy
o Treatment of Prostole concer -
® (bntrocephon
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I ERECTE DsysrFuNCTION ,

® Bedtle Oydindon , cloo fermed 03 Tmpolene , 2 dlefnd 0
fiwe to ocheve 0v Maintaln 0 g penlle erdion Luiabic
o s gltisRidwy Sexual Inferousse .
I is o ommon condiion 0 Men oage over 4O qeass,
bub I+ @n affect men of all aget . '

_Couces
Shress
Anyiehy
Depresion
Relahanghip Problem&
low Seif Esteem
Unheal thy [eshylc
Perfosmonce  Anxiely

e Sildenafil
e TodoiRl
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Mechanigm Of Penile Erechion

Endothelial @lls , NANC
}
Nitnc Oxide
}
(uanylate Cyclose

7N

Gt cGMP

Relaxahon

J

Erechon

GimMp
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@ Sildenafil

Sildenafl 2 2old undes bsand name ur‘a%m with uozodflalh%
£ onhinfiammatury  poopesties

(Ha
|
E N
'1‘ 0 ?h
503 N
N l }.
™ (Ha— (Ha—(CHs
N
0—\ :

MOA

Sildenafl ads by b\odqhg. pmmdlésiﬂum- S enzyme hat
Pmmol-eg breakdown 0f qyelic guanosfne monophosphatke Ctmp)
which  regulates blood flow 1 peni.

USeg

—————

Eredie  Dyalundion
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@ Tadalafl]

Tadaolaft helpz felax blood vessels, fncream'n(a, bloed flow fo penis
£ &ld undel bwoand name ciahg .

MOA
Some 0% Sldenaf

Uges

———

Erecile Dysfinchon
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[ OraL  ContrACEPTIVES |

® An Oml (nloepve |, Offen fefeved as “the pil” is a
medicalion foken by mouth fo prevent pregnancy.

¢ They pevent pregnoncy by f‘nhibih'ng, ovulahon ond  alko
by preventing. - 2pesm fiom penetrating. though he  @wix .

ques Of Oral (ontrucephive
Thel, are of matnly fwo types
@ (ombined Oral Onhoephive
® Pﬁnaedfn— Only Pills

® (omenep ORraL (ONTRACEPTIVE

. ® Tt congist a mbinahon Of Estrogen <€ Pao%edw‘n

® Tﬁcy wosk by

= Preventing, Ovulahon

= 'ﬁwr'dzxam'rna~ el Muuk fo  blok spem foom  reachi ;
Thn‘nnl'n% the Wexing ll'ﬂlh% fo weduce the likelihood of mplantakion .

©® Procesnn Ony Puc (Mmi Puc)

® They are offen used by individuals who @onot ok - eshrogen .

o They poimorly  waek DY -lhfchem‘n% ol muag £
somehmes  \nhibit ovulakon .
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@ MiFepriSTONE

Mifepsisone 13 a0 synthehc  esoid hosmone with  bokh
aanmges«‘ngu‘c £ anhglucocomicol'd propevhes -

MOA
o Mikpricone i an onfipsogetin Hhat  blods the adion of
eSteone , @ hosmone  Necessary o mainkin @ p :
e 8y blocking, the adion of  progestene,  miltprisne - alkers,
+he endometwium , indures blcedl'n% 2 owes Uerine h'nfng\

fo shed

Uges
Mifepristone i3 usedl 0 @mbinakon with Misopocsl o end
an early pregnancy
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(@ NORGESTREL
* Norgesirel I8 a &ynthehc  progestin, a destuahive  of progestesone
peimazily used 1 hosmonal ~ controception .
oTt is amposad of Teemic midure Of two  Stereoissmers, ,
do:hnnosgeshel < levonosgestrel

MoA |

e B} binds fo ng@lﬂone Taeptows £ SuppvesseS  Ovulahon by
in-hibl‘h‘ng“ nadotoopn weleoge € pimanly leuteinizing Hosmone)

e Thickeng vico] mucug mokin% I+ diffcult {ov Pesm o P€h<hct['(

Uses
e Bisih antrol pill
o frdomehial (onces
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(3 _LEVONORGIESTREL
Levonorgesirel I a aynthec  progestogen  widely used i

hosmonal - @nireepton @ - emergenay - niracephion .

MoA
Same as Norg&hel

Uses
e (pntaeption

o Emergenaf (Ontraephon
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CorTICOSTEROIDS

® (bwticosteroids are class of steroid hosmones thed ate psoduced
naturally in fhe Adrenal (stex , the outer punt of ddrenal

d
® ﬂ:lcn relase of these hoomones I ontrollec) by puitary
adrenosticotrophic  hosmone  which 18 further requlated by
e hypothalamic @ticolrophin  releaging, hosmone .
® As dmg. they lowers inflammahon in body al20  feclue the
adivity ~ oF immune ,sgg{em_

CrassiFicAtoN OF  (ORMCOSTEROIDS

The moyos Coshasterside pwdued by adrenol costex Qre 08 follows:
® Minerslocwshiod
@ Gwoosticoidd

@ Mineralogshioids

o They requlote woter £ eledmlyle balance by affeding, 1on
tongpost In verol fubules .

® Adosterone & the Majos mineraloct coids -

@ _Gluagrtioids

o T involved in metabolism € have (mmunosuppsessie, anh' -
inammokosy € vasopnghidive effects .

o (omhsol i the moyoo Gluoadticcld  hoomone ,
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Drugs IN Our Syunsus
Covhsone
Hycrocoshsone

Psednisolone
Relamethasonc
Dexamethasone

(O CoRTISONE,
e (ovhol ik a pregnane Cot-¢) Sterid - hosmone .
® Tt ik nahwolly occum‘n} cosheosteid  Used 03 @ pwd:u}.

R

(Hs

MOA

e (pshicone s Gn [nachve PMIU!} which iz fisst @nverted to
its -adive fosm Hydrocshaone ‘i liver by enzyme 1B -
hydroxystersid - dehydrogenase fype 1 CHB- HSD1)

e Once ochuated it bindg fo @lummh‘coid feceptoos. fo  ghow
e onti- ioflammotooy  effect .

Useg

e Tnflammahon
® Shost - tem Pou‘n rehef
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(@ HuoROCORTISONE

® Hydiocoshcone fa natwrolly ocesing, - glucotonhioid  skewid hosmon<
poodued  naturally by aclrenal ds.

® Ac o dug. 1% a synthehic Kemisynthehc ancllosm of
notwral  hydrocoshsone .

0 OH

QH My oM

MoA

H\deUCUEHSDne bindz fo glumamh'mid fecepts  logbed M
aptoploam -of forget cells € ghows fie anti- inflammoosy
and immunosuppsescive  effects, .

Uses

e TInfiammahon
e Ahergic (Ondition

® Uleeroive (olihs
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(@ _PREDNISOLONE
Poednisclone. fe A 2ynteic gluoamtoid wih ot inflamm als

2 Immunomodulshhg. - propenties
O on

OH s
OH

(s

_MOR

Prechicolone.  binds fo gluocshioic] Seeplops,  lowted 10
(yloplagm  of forget celie € Lhows its anhinflammatosy  ancl
Immunosuppoessiie.  efiedts .

Useg

e Severe Allergied
o Aulvimmune  Disosders,

o Acthoma
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@ BETAMETHASONE

Betamethasone i3 0 potent syniteic gucostioid stegoicl
widely used for ilc ank- fnflammatosy , immunosuppsessive
and antialligic - propeties

0

on _ s AL

CHs

MOA
Belomethasone  bindz b glucocomhividl  Seaephist € Lhows,
i antinflormolooy 2 Immunosuppessive  efed .

Uses

e Ckin Twoitohon
¢ Tofiammoalion
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(©® DEXAMEMASONE
Dexamethasone 18 G potent Synthehc, glucocoshoid - urdely
wed fos it anti- fammatwsy , immunosuppresive  ancl
anh‘allergl‘c effeds .

0
s

MoA
B wosk ’rhrough binding, o qlucocovhiooid] reeeptose

Qtopoam  OF “orget celles < ghows its  anti- inflammotosy
& |mmunosuppressive - effect .

Uses
o {nflammahon
e Autoimmune Disene
* Alergic Reacion® .
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e Thyroid hosmones are esential chemical ™ I peodued
by thyreid c&lcmd . a amoll bultefly - z&hﬂe g_land located
the

in fyont of neck .

® Thymid Gland 12 the zoure of two fundan'len’rodlg chifferent
fype OF hosmones, -

0, Thyfoxine (T

@ Tniodothyronine (Ts)

® Bol homones are Uital for nomol gaouth & development
ond ool esentiol fundiong |, such 0% energy melobolizm
ond  pedeln  aynthesiS.

o Thyoid Gland (s diuided into lobules which conyict of
mainly two fypes of @iz

) Pllialas @R

@ Rppllicnlor  Cells

GynNESIS OF Tuvrowo HORMONES

Thyroid  Hosmone  Synthesis 16 0 COMplex  p60EsS inuolving
multipe. Steps thot Oaur pm'mcmﬂq in- thyroid cdlund.

o Jodide Uptake

e Oxidaion Of Todide

L Thqrog\obu\h Synthesis

o Todinotion of Tyrosine

® Couplm% Reaction

® Relse of Ts, T
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Tuvrop  DRuGIS

L= Thyroxine
L- Thyronine

ANTITHYROI0 DRUGIS

Propylhiouracil
Methimazo|
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© L- TuvroxiNE

¢ L- Thyroxine Coleo known ag Levolyroxine ) Is a aynthetk
foom OF Hymid hosmone  Thyoxine CTa), which i nomally
produed by Thyroid Giland .

® Ttia a frealment of choie for hypothyroidiam .

- I
o
|
I T NH2,

MoA

L- Thyroxine 12 Q Aynthehc Ty , Bt # 12 nvefed fo
to its adive foom  Thiodothyronine  CTs) 1 peripheral
Hsues , binde b nudemr thyrid ko veeptome |, where

it fequiate gene  expressions fo perfiom Variows physilogitaf
funchons .

Uses

o Hypothyfidiam
PY '[h‘{m,“d Hosmone Replam} Thel’a,w ;
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(® L- THVRONINE.
|- Thyron'te 18 O Rynthelic Trodothyronine. that  plays @
cudcl fole 0 Variows  physiolegical peoess

MOA
- thyronine. 15 0 &ynthec T3, that bindz b thyric homone.
regpove In nudews of the lls € reploles  arious

phgziol%'ml pocess .

Uses

ey

Severe. Hypothyfoidtam
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(® PropyLMIOURACIL
Propyithouradil = an  ankthyroid dmgn peimazily used n
freatment  OF hyperthyrmidizm |, l'ndudl‘ng, conditiong  Iike

Hyperthyron  Giioves'  Disende.
0
| NH
HC ﬁ/k S
MOA

T iohibie  Thyoid Peroxidase emayme. , poeventing. tadinaion <o
Tyrsine wesidues |, synesis of Thyoid  hosmones and ol
inhbte Ty to Ts conversion.

Uees

® quelf"lq roidigm
® Giroves Diseose
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@ MewmiMAZOLE
Metimazole (2 an antithyrold medication paimasily ued o
treot  yperthyroidiam .

/7 \

HN N — (Hs

™MoA
Same a8 Propylthiouraci

Usee

—

o Hyperthyridizm
o (roves' Diseasc
o Torc MulNnodular Goitre .
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THANKYOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER

JOIN US ON:
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