PHARMACEUTICALYINORGANIC

CHEMISTRY,

UNIT 3 NOTES

® GASTROINTESTINAL AGENTS
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| | GlASTI}OINTESTINAL TRACT |

® The qusttointestina! fract 15 the patthuway of digestive  Bystem which
he‘tps-, n the digestion of food and fs excrehion
* T} stuts fmm the mouth and end do the anus .

* The main portion of GIT incudes 1the stomach, small [ntestine
‘.mge intestine , fetum and onus.

® Now, whenever the funchion of GIT qoes wrong disease OCCUMR.
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Diseases OF GIT

o Tnsufficient secretion of acid in the stomach n Cause Achlorhydnia
or Hypochlorhydsia.

® Too much secrebion of acid in the Stomach n cowse quzmﬂ'drh/.

® The insuffcient Dowel movement In the intestine can leads to
(onshipation

® Aiso the qgrowth of microbes  bacterio @ affect the Gostrointestnal
Troct .

[ GastroznTESTINAL AGENTS |

o Agents thot Gre used fo freat Gostrointestinal disturbance [ diseases,
are  known 0S (ustrointestinal :

o Agents that ore used fo GIT disarders includes -

© Acidifiers  ( Hypochlorhydria)

@ Antacids  ( Hyperacidity )

(athortics  ( Conshipation )

@ Anhmicrobials  ( Micobial Grrowth )
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| ACIDIFIERS I

o These are the thorgonic Substances that are used fo increase the
\evel of %ﬁsm‘c acd in the stomach.

% 'ﬁ'teq are olso known as P\Cl'dt'fqing Agmis.

° 'Ihex’ eiher poduce. acid of increase the leve] of acid .

° Tha{ work by decreasing the pH of stomach. | |

o They are used in the iteolment of Achlothydria o Hypochlorhydna.

Why Acid 1s Tmportant in the Stomach ?
o It lbreukdcwn ¥e {food and help In dl‘ﬂeshbg.
e Kill micfobes pr_esent in 4he food . -
o Ppvide acidic envionment needed {or effechive dfﬂeshhn,

TUPES Of Acidifiers

Tﬁrae are mainly 3 types of Acidifiers
@ (astic Acidifiers
@ Urinary Acidifiers

@ | Systemic  Acidifiers

(tastnc Acidifiers
o They are monly vsed fo control the pH of Stomach .

o These are the drugs Which are used {o fncrease the acidty of
stomach .

o These Ogents are mainly used I polents suffering from Achiyhyai
0r Hypochlorhydria. Pﬂh J
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Un'nanl; Acidifiers

® -ﬁ‘lﬁ!{ are mm’nhf used In Con}m!h'ng the PH of usine.

o These are he drugs which ofe Used fo remove acidic urine from
the bod\f.

® These acidifiers are ulideh, veed fo cure Some type of Un'nanf Tract

Tnfeckion .

Systemic Acidifiers
o 'ﬁla{ ore used to control the pH ol all parts of bedy.
® These are the dm%v, which ore able o neutralized 4he alkaline bacu/

foid .
e It |s used t0 Hreat patient suFFeﬁina {from Alkalesis.
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AmMmopium  (HLORIDE

Moleculos Fomula . = NH4C)
Moleinr Weight © §3-43 g/ mol
Synonym - Sal Ammontac

Method of frepration |
Tt 1s Pre?med by the rackon of HCl with NHs (ammonia )
NHs + HCl —— NHyCl

Physical Properties
e Tt is a white Crystalline powdes
e 8Tt \s Odovurless .
e i has cool saline taste
* Tt Is hygroswpic In noalure

Chemicol PmPah‘cs

On  decom position ammanjuom  chlonde produces  ammonia qos ano)
hydiogen chlonde .

NHyCl ——  NHs + HCl

Uses 0f Ammonium Chlonde.
* THis used as Acidifiers .
o Tt is used as Ferhilizers
e It Is used in Gilve
® Tt I1s also used in Buffer Solukiong
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[ Diute HCL |

 Mdlelar Formula : HCI
ant ' 3646

Moleculor Weight
Syoonym - Spirit of Salt

PrePamhbn
Tt @n be Prepamd by ackon of Conentroted HaSOy with Nac)
NaCl + HeS04 —  HC, + NaHSOy

Pm!aerh‘es
e It is a coloufless liquid
e Tl I strongly - acidic
o Tt Vs soluble In water and alcohgl
e t has Punaen% odour
® On veacting with Mook , 1t gives salt and woker.

HO + NaOH —— NaCl } Hs0

Uses
o Tt is used as acidifies
o Tt is mainly Used Q% an Fharmmeuhkal el
e Used In many Solvents |
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| ANTACIOS I

e Antacids are the dw%s ot ore used to decreoge the level
of (aGSh'c acid in the stomach.

® They are used 1n the cose of Hlfperﬂtfdl'h{.

o me-., dlso  prevent from Heart Bum and Ulces. |

® Antacids are aenerojtt{ wetk bases thot macts with the excessive
aad in the stomach and convert them into salt.

e "ﬁ'teL' work by Increasing goghic PH.

. ﬂgmpk._'- (a(0s, NaH(Os

Classificabon of Antacids

Antacids are mmmnnly classified nto  two groups \
)] qufemic Antacids

@ Non- S\,sﬁmic Antacids

Systemic  Antacids

e Antacids which absorbs In the ystemic  cisculakion (bleed cireulation)

are mlled as qufemic Antacids
® Thaf are not Very sultable antacids as th

ey (on owse Mefabolic
Alkalosis ( Disturbance In acid- base balance )

Non- Systemic Antacids

e Antacids which are not absorbed |nto sqshamic crsculalion and
do not affect acd- base balone of the bodtf are called s
Non- Systemic  Antacids

IuperrecT
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Tdeal Properties of Antacids

e Tt shoud be insoluble in wates and hos fine parkicle fom.
e I should not cavse metabolic alkalosis.

Tt must have its effect over a long  period of Hime.

o Tt should not cowse constipalion.

e T should not cavse any side effect.

o } shoud be stable and ﬂ?udila available |

e Tt should not be oo E}(Pensive.

Combinakion of Antacids

e Systemic antacids are ot used rqgutm!v as 1’051 an cause
metabolic alkalosis and (ongestive heart failure .

e Mon- systemic antacids are more effective compared to systemi'c
alkolosis , but they olso have some other side effects .

® 10 ovoid these Side effect and 1o increase the effect and 4me of
durahion of adion . antacids are Qenerally given in  combinokion .

e &mauuﬂ in the combinakion of antacids , one hcmfng a rapid adion
and ofher having longer duration of ackon.

® Example (ombination of Magnesivm and Aluminiom az Antacid
() Magnesiom = Fast achn

any Aluminiun  — Longer duration of action
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| Sooim B CareoNATE I

Chemical Fomulg .+ NawHO s
ght *  84-04 g{mol

Synonym  * Boking Soda

Preparakion

Tt ‘\'s Prepured bl{ sol.\:m{ ammonia process.

Na.(0z + (02 + H20 —— 2NaH03

PmFerHcs
e Tt 1s a white Crystalline Fomdrﬁ‘.
e Tt s Insoluble 1n elane] but soluble tn methanal
o It ham'nﬂ saline toste
e Tt I1s alkaline 1n noture
ot 1s ol soluble In wates

Uses
o Tt is mn.fnltf used as onfacids
oIt 1s used as éedmlyte replenisher.
o Tt is also used as disinfectant
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ALuminiom Hvoroxioe G

(hemicd Formula = Al (0H)s
Mﬂl_emmum[gh}_f 18- 00 g{m{:’l

Synoym - Aluminium  Hydroked  Fowder

Prepamh'on
Bs PrePr.lred when Aluminium Chlorde 1S treated with  Ammonium
Hl{dron‘dc

AlCls + 3 NHyOH —— Al(H)3 + 3 NHyC|

ngah'es
e Ttis a white viscous Suspension
e T} 1S tasteless.
e It Is odourless.
e It s soluble 1n mineral acid solukion , but Insoluble 1n walter € akohol.

Uses

o Tt 1s used 02 antacid
o Tt is used to treal heartbum
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‘ (ATHARTICS |

* (oot are the dngs thot ar used fo gel Rlief flom constipabion.

® These are +he drugs ~ that.. accelerates defecation . |

* (ohartics ad blf r'ncreuxing the fluid content of Faeces, mo}qng
them softer and easier 1o pass.

® (atharics increases the mabilty of Intestine

Tt!lpes of (atharics "
(athartics are mainly classified Into two (u}egarr'es :

@ Laxakive
@ Pur taah'uﬁ

Laxakve

e |axahves are mild acting cathartics

o They work by erther -

« TIncreosing Inteshinal movement

- Ecrﬂa&inﬂ stool bulk

= Make stool softener

& Pmlnnﬂ use of laxahve may case habit or dependency.

Purgahive
s Tf'ltlf are shnng cathartics
® Tﬁa{ are gfuen in Very seriovs conditions,

s .Tﬁu{ are bgznerolkr car'uen fo (ﬂmpltrd\, wemove Solid malerials fom
Inteshne fe sugery .
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(lassiticaion (On the basis of mechanism)
© Shmulant  (atharhices
@ Lubncants
@ Bulls Fomin
@ saline (atharkics

Stimylont  Catharkics |+ They act by producing local [mtahon oON
intestinal  tract.

Lubnicants | = Provide \ubricant effect So that stool easily passes
though fectum , also known as  Sicol Softenes .

Bulk Fooming | . These agents increases the amount of stool produckion.

Saline (Cathatics | = They increases the Osmotic load of GIT, @Ensumedl
with large amount of wotes.

Uses of (athartics
o for ensy defacalion € Oher rectal diseases .
e To relief fom acte constipation .
e o remove solid moltesial from intestindl dradt  before surgery .
o To ovoid fise in blood pressure due to conshipation.
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Magresivm Sulphate

Lhemical formula © MqSOy - FH20
Molecular Weight - 946- 41 g mol
_‘Sxfnnmrm: Epsom  Salt

Method of Preparalion

It \s obtane by the ackon of dilvte sulphusic acid  (H2804 ) anc}
Magqnesium carbonate (Hg&)s)

Mgz + HaSO0y —  MgSO4y + Ha0 1 (0,

ProPerh'es
e Tt oaus as white Crystals
o Tt is odouress
e It haing a cool, saline, bitler taste
o Tt s solble In wales and spaningly - soluble 1n alcohol .

Uses
o Tt 1s used as catharics
e Tt |s used In oﬂn'culh;re.
o Tt Is used t0 conto\ seizures in pregnancy .
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Qodium  Orthaphosphate .I

(hemicol Fomula - Na,HPO4- 12Ha0
Moleclar Weight :  3sg- 14 q! mo

PrePam}lbn
Tt is obtained by addfnﬂ sodivm <arbonale Yo a hot Solukion
of Phos.phorfc aad .

HzPOy + N0,003 —  NQHPOy + H20 t (0,

Properties
e Tt Ocwrs as  coloufless Crggfols
e Tt Is odourless
o T} haul'n,q a saline toste
e It s soluble In waker
o Tt s insoluble \n alcohol

Uses

e Tt is ud as @harkics
Tt is also used as buffers .
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9sg- 16 gr mo

Synooym - China Clay

Preparation

T is simply pepared fom nalural clay by powdesing
sepadhing ond  purifying  procss .

Fm?a’h'es
e Tt is lignt, white powder
® 11 \s odourless
e T! s fosteless

Uges
o Tt Is used as (athartics
e Tt is veed in food potsoning
o Tt s used In dusting powdess .
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Bentonite

—ijﬂ\_&]ﬂnulq_ : Al20z - 4S101. H20

_Unkﬂdur_lqun}_: 360-31 g/ mol
Synonym _ - Cloy

Preparation
Tt owwrs natvrally or can be prepared from natural clay

Properties
® Tt oaurs as very fine , cream- clour powdes
It is odourless .
* Tt Is insOluble jn watey.

Uses
e I is used as calharhics .
® Tt s used as emulsifies .
o Tt is dso used as photechves .
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ANTIMICROBIAL AGENTS

e Ankmicrobial agents are those  Chemiaal Compoundis oF dmg& that
Inhibits  or deshntfz. he arowth of mfcrmgant'sm
® 'ﬁmf an ethex kil or prevents the amum‘h of baclewmq

(Classificakion of  Antimicrobidls
® th'sep\ic
@ Disinfectants
® Gesmicides
@ RBaclesiostahics
® Santhzers
© Stenilizahon

Antiseptic

® Anh's.gpht ar thase ankimicrobial agents thot are mainly vsed on
lving ~ cells.

° Tha.| ‘Et"chﬂf kills or Inhibiks the gmwfh of badexq

® An (dedl antisephic agent  should desh'o3 backwra |\
shovd not cause any ham to applied areq .

* 2xample * Hydrogen Peroxide , Silyer nitrate etc

. Vituses ete qnd
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Disinfectant
o These ar the antimicrobiol oaenm that are m‘nlﬂ used on Non -

Living surfaces .
® Thm{ Can elther kil or des{ma bactema .
* Tey ae maily vsed in home and hospital Cleaning.

. flﬂ.ulphi Sulphes dioxide

(resmicides
o These are the agents that are used to kill ml'rmoraanism,
e The con be eithes use on Living or Non- l1'm'n8 surfaces |

° Theq @n Olso be divided Into {bllowin,q types
Bactegicides - 10 kill bactenia

Nitucides * To kill viruses

Fungicides = To kil Funai

Badeniostalics

o These ore the agents that 0fe vsed fo prevent dhe growth of
badtesia .

s Thul do not kill badesia

e (on be uged on lt‘w‘ncd or Non- liuina sutfaces .

o cmmple - Chloramphenicol

Sanhzers
o Sanfzets are ogents hat are mm‘nla used |n cleum'rﬂ € washfnﬂ.
® Thu( (e gmﬁrﬂlh[ Used Yo maintain aenem\ public health |
¢ cxample - Soap, Alchol elc.
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lS*ai\ﬁuh'm
eltisa pro@ss b\f which all the rm'croorﬂamém are ather Killec|

0¥ (emoved . ,,
o Tn this prress, the prducts sutface 0% area will be e from

all fype OF microomanism .

Mechonism OfF action of Ankimicrobials

e Mictoofqanism mainly contains proteins (enzymes) fo Susuive.

® Anki- microbials act by changing thefr pwter'n stucture  which
fesults in decth of microorganism .

® Ankimicrobials mm’nhf ot by 3 mechanism -

@ Oxidotion

@ Halngenu]{on

® Precipitation

Oxidakon | ® This M0A shows by Oxygen feleasing compounds, .
o They couse oxidation of ackive funcionol qroups present
in proteins and  inackivate fhem

Halogenakion | e This MOA shows by halogen (8r,c2 eke) feleasing
compounds.
e These agents add halide atom o pitrogen present at
patide lUinkage of protein < inackvates fhem

Precipitahon | e This MoA shows by Metal mnb:h!‘ng Compounds
o [letol binds with important qrovp  present In ro?rn
change their strudure € fnackyates them MPERFEC
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| Potassium PERMANGANATE

Chemical Formula © kMnOy
Molewlar Weignt : 158 g/ mol
Sx!nom!m : (ondy's Cr%gtals

Pre?amh‘on
T can be easilq prepared by $rom potassfum manaana}e
undes acidic condilion

2KeMn0y + 4HCI —— 2kMnOy t Mn0O;y + Ha0 + 4kl

Prolpezﬁh'es
o Tt Is Purplc Cr%ghﬂh‘nc solid .
e Tt Is odourless.
o Tt Is soluble In both wakes and alcohal .

Uses
o It I1s used 0s antimicrobial agents
® &t is used In treotment of vanous skin conditions
o Tt 15 used as antiseptic
e Tt s used as Shanﬂ oxt’diu‘na agtn}.
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[ Boric_Acio I

Chemical Formula - H3BOs

Molewlar Weight = 6183 gfrnm

Slfnonqm 3 Hlfdfﬂﬂ:n Borate

Prepamlion
Tt s prepared by the adion of Hce on borax ( Na.8u03)

N02By403 + 2HCI 4 SH0 — 2NaCl + 4HzBO3

Prnpeoh‘es
e Tt s while Cﬂd«%’rﬂlﬁne solid
e Tt 1s odourless
® Tt having sweel foste.
® It is Soluble in wales ¢ slightly soluble in alcohal

Uses
e Tt is used as ank - microbial qgerﬂs.
e Tt is used as Preseruah‘ug.
o[t IS also Used |n (Smekics
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Hyoromen Peroxioe

Chemcal Formula - Ha02
Molecular Weight °  34-01 q/ mol
Synonyms - quIOHm Oxide , Peroxide

Preparation

Tt can be P{epa:ed by the feacion of sodium peroxide with
dilute svlphuzc acid

N0202 + H2S04 i Ha0s 4+ NQ2SOy

Pro?euh'es
o Tt 1s clear clourless liquid.
e Tt is odourless.
o Tt hom'ng a bites taste .
e Tt s miscible with water

Uses
e Tt s used as ankmicrobial agent .
e Tt 1s used as anhiseptic.
Tt Is vsed as brmcha'ng aqent.
o Also used |n Yooth Luhik'ning.
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CHLORINATED LiMe |

Chemical Formula  fa—Eoet), (Ca0cCly
Molewlar Weight ~ +42-3% gfmel 13638 g/ mo|
Sl}lmﬂl‘llm Btfachincd Powder

Preparah'an
T is Pfepmed by teach'nﬂ chiovine  with calcum  hydroxide

(aCon)s ¥ Cla  — (aOCla + Ha0

PQpeﬁh‘&*s
o Tt is while or (rara, powdes .
e Tt has odour of chlozne.
o Tt is parh‘alh( soluble 1n water and aleohol .

Uses
e Tt Is used as anhmicrobiol agent
o Tt 1S ysed Qs PowerFu! bleaehinﬂ asen}_
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JTooINE

_Chemical Formula - T

Molecwlar Weight = 53-8 fmol
Synooym : Ho]oaens

Pre?amlfon
In labomtomf, it Is Prepa:ed by hfoHn3 the mixture of kT,
MnO2 Ond Concentroded HaSO0y.

QKT 4 MnO2 + 3H2S0y — Ta b QKHSOy + MnSOy # 2H20

ProPesh‘cs
e Tt ocurs os grap'sh- violet or bluish- black cryg{als,
o Tt has S{Tong hargh odour .
e Tt 1s volakle n nalre .
® Tt s insoluble In water .
e Tt (s soluble In alwhol,

Uses
o Tt 1s Used as ankimicrobia) agent .
e [t s vsed in 1odine deﬁ'cl'enn{.
® Tt 1s used In thyroid  ancey
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