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Abstract

The aim of present work is to find out a simplegdfic, colorimetric / spectrophotometric methodreleped

for the detection of different pharmaceutical desé&myms using analytical and chemical reagentsuik bnd

pharmaceutical formulation. The developed methodsehbeen stastically validated for application

pharmaceutical quality control laboratory. The megd method was ascertained by actual determinafio
fixed concentration of the drug with in Beers raragel finding out the absorbance by the proposedhade
with suitable reagent. Hence in present work défiféireagents, their properties, uses, mechanisatiohn and
applications are enlisted.

n

>

Introduction

Substances used for the detection, identificatéoralysis, etc. of chemical, biological, or pathatogrocesses or
conditions. Indicators are substances that changéysical appearance, e.g., colour, at or appingt¢he endpoint
of a chemical titration, e.g., on the passage batwercidity and alkalinity. Reagents are substansesl for the
detection or determination of another substanceh®smical or microscopical means, especially anslygypes of
reagents are precipitants, solvents, oxidizersjaed, fluxes, and colorimetric reageftfReagent is a "substance
or compound that is added to a system in orderitgylabout a chemical reaction, or added to seeriaction
occurs.* In organic chemistry, reagents are compounds otumds, usually composed of inorganic or small
organic molecules that are used to effect a tram&ftion on an organic substrate. Examples of oogeeagents
include the Collins reagent, Fenton's reagent, Giighard reagent. There are atsw@lytical reagents which are
used to confirm the presence of another substé&hce.
Advantages:
Analytical reagents are very cheaper to use
Time consuming is less
More reliable
Compatible with most of drugs
No harmful reactions occurs
Easy of preparation
List Of Reagents
Bratton-Marshall Reagent:
It is chemicallyN-1-naphthyl ethylene diamine dihydrochloride. Itiglely used for the determination of drugs and
pharmaceutical containing free primary aromaticraorgroup. At present, it is employed for the deieation of
sulpha drugs and local anaesthefits.
Chemical Name: N-(1-Naphthyl)ethylenediamine dihydrochloride
Synonyms: Monomethanolate;

Bratton's reagent

Marshall's reagent

Bratton-marshall reagent
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Molecular Formula: C12H16CI2N:
Formula Weight: 259.1°
Structure: HCI HCI
T
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Figure.1 Shows the Structure of Bratton Marshall regent

Mechanism of Action:

The primary aromatic amino group is first diazodizeith sodium nitrite and hydrochloric acid. Thecegs nitrou:
acid (HNQ) is neutralized by treating with ammonium sulphtenmaagent. Finally, the diazonium ion is allower
coupk with BM reagent to produce a highly colored azodgmplex measured at 550 |

Reaction:

Cannling with reasant

widZoniuim sait

Figure.2 Mechanism of Bratton Marshall reagen

Preparation of Reagent: Dissolve 100 mg ¢N-1-naphthyl ethylene diamine dihydrochloride in 100 ofl a
mixture of seven parts of acetone and three pamate!

Usage: Coupling agent for the spectrophotometric detertiona of amino phenols, phenylenediamin
dinitroanilines, chloroanilines, thiols, and sulfonides.1,2,

General Description: White to light tan or gray crystalline solid or -white powder.

Air & Water Reactions: N-(1-Naphthyl) ethylenediamine dihydrochloride is hygmsic. Slightly soluble it
water.

Reactivity Profile: N-(1-Naphthyl) ethylenediamine dihydrochloride r decompose on exposure to ligh-(1-
Naphthyl) ethylenediamine dihydrochloride is incaatiple with acids, acid chlorides, acid anhydridesd
oxidizing agents.

Composition of Bratton Marshall reagent:

N-[1-Naphthylyl] ethylenediaminedihydrochlorit 0.05%w/v

Ammonium sulphamate 0.5%w/v

Sodium Nitrite 0.5%w/v

Hydrochloric Acid 1.5 M

Applications : The BrattonMarshall reagent is one of the real I-marks in the development of drug metabol
and pharmacokinetics, coming at a time when higklysitie and specific analytical procedures were desggt
needed for the measurement of drug concentratiotisei body. Examples of its applications are takem early
work in the mid40's and 50's in the Pa-Davis Research Laboratories, extending froimary aromatic amine
(e.g., sulphonamides), torptro phenyl compounds that must first be reducedniines (e.g., chloramphenicol), ¢
to phenyl derivatives that must be nitrated on eragiram scale and then reduced to aryl amines (ghgnytoin).
The development and use of separation techniquels ascliquid/liquid countecurrent partition and pap
chromatography is described. Emphasis is placed wyomtinued, progressive improvement in the baskay
procedures over long periods of tirie

2. 2, 6-Dichloroquinone-4€hloroimide

Synonyms®!

2,6-dichlorop-benzoquinonet-chloroimine;

N,2,6-trichlorop-quinoneimine

2,6dichloroquinone chloroimic

N,2,6-trichloroquinoneimine;

N,2,6+richlorobenzoquinone imin

Gibbs reagent

VVYVYYVYVYVY
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lupac name 2,6-Dichloro-4¢chloroimino)cyclohex-2,5-dienone.
Molecular formula: Cg H,Cl; N O

Appearance: Yellow crystals

Structure: o

Figure.3 Shows Structure of Gibbs reagel
Use In determination of phenolfyr detection of antioxidants, primary and secogddiphatic amines, seconde
and tertiary aromatic amines, aromatic hydrocasbpharmaceuticals, phenoxyacetic acid herbiciete ©°!
Preparation:
» Spray with a solutin of 3% 2,{-dibromo-N-chloro-pbenzoquinone imine in toluene or metha
» Spray with a freshly prepared -2% solution of 2,6-dichloroquinoneehloroimide in ethanol (reage
stable for 3 weeks if refrigerate
Principle And Mechanism of Action:
»  WhenPhenolic compounds reacts with Gibbs reagent ,aoypéaction may occt
» The first step of reaction is formation of the @sponding quinine imine
* Quinone imines are condensation products of quinohrimines with phenols in aqueous alkal
media.Imides portion of Gibbs reagent reacts witfermlic compounds gives corresponding proc
coupling with nucleophilic sites by the elimiratiof chlorin¢®!
Amines: Gibbs reagent couples with amine by elitidmaof HCL and results in colourecomplex which is
measured at characteristic maximum wavele

(=1

T m — Y

Figure.4 Reaction of Gibbs reagent with Amine
Phenols: when a phenol reacts with Gibbs reagent, reagergles at Para positic

L
1

Figure.5 Reaction of Gibbs reagent with Pheno !

Estimation of Various Drugs Using2, €-Dichloroquinone-4-Chloroimide !

1. Methyldopa: Aliquots of 0.5ml, 1.0ml, 1.5ml, 2.0ml and 2.5ml thfe stock solution are transferred to 1(
volumetric flasks followed by addition of 2ml, 1.5r.0ml, 0.5mland Oml water to the five 10ml volumetric flas
respectively. 1ml of sodium acetate buffer and dbimGibb’s reagent was added to each flask. Thetisolsl are
allowed to stand for one hour and then make itoupGml with water. A blank solution is prered in the same way
using 2.5ml water instead of 2.5 ml standard stsckition of methyldopa. The absorbance of eachtisolus
measured at 400nm against blank. A calibration lyregp constructed by plotting the absorbance agdins
concentration of b drug. Similarly the absorbance of sample solui®rmeasured and the amount of d
methyldopa is determined by referring to the caliion curve

2. Captopril: Aliquot volumes of Captopril (pure sample) coverthg working concentration range -50 pg/mL)
were transferred into a series of 10 ml volumdtasks. 5 mL + 1 mL of DMSO was added, followeddndition of
0.7 = 0.1 mL of DCQ. The flasks were completed e tmark with distilled water and allowed to coohe
absorbance of the resultimplution was measured at 443 nm against a readenk Iprepared simultaneous
Similarly the absorbance of sample solution is mes and the amount of captopril is determineddfgrring to
the calibration curve.

e ltis avery good reagent for VitamBsg,

e ltis used for the identification of -substituted and p-alkoxy phenols. .

e Itis used to identify octapamine in mammi
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« It is used for the detection of anti oxidants,21 aliphatic amines, °3° aromatic amines , aromatic
hydrocarbons , phenoxy acetic acid herbicides.
» .Pyridoxine — blue colour -650nm.
3. Dimedone
Dime done is a cyclic diketone used in organic dsgsnto determine whether a compound containsldehgde
group. Cyclohexanediones in general can be usedtalysts in the formation of transition-metal cdexes. Other
uses include applications in colourimetry, crystgthphy, luminescence and spectrophotometric aisalitscan
also be used for chemistry involving organic commasiof low electrical resistance
Systematic name 5,5-Dimethyl-1,3-cyclohexanedione
Molecular Formula: CgH1,0,
Synonyms Cyclomethone,
5,5-dimethyl-1,3-cyclohexdione,
Dimethyldihydroresorcinol,
Methone
Structure:

Figure.6 Shows Structure of Dime done
Synthesis:Dime done is prepared from mesityl oxide and dietialonate.
Physical properties: Dime done usually comes irfdhm of white crystals. It is stable under ambieonditions and
soluble in water, as well as ethanol and methdhbhs a melting point range of 147-150 °C (420423
Applications: Cyclohexanediones can be applicable for the inglustr
e Transition-metal complex catalyst chemistry
e Luminescence chemistry and spectrophotometric aisaly
e Organic synthesis
e Crystallography and Crystal Chemistry
» Organic low electrical resistance Chemistry
e Colorimetry
» Dime done is used for the colorimetric determinatad paracetamol and oxyphenbutazone both in pure
form and in their tablets. Paracetamol and oxypbtadmne are first nitrated and the nitroderivatives
produced are extracted into ethyl acetate. Dimeademdded in the presence of triethylamine anig)fayh
coloured complex is formed. The concentration rangeéhering to Beer's law are 0.01 - 0.1 mg/ml for
oxyphenbutazone and 0.03 - 0.1 mg/ml for paracdtamo
4. Folin Ciocalteu Reagent
The folin ciocalteu reagent / folin phenol reagftitt denis reagent also called the gallic acidiegjence method
(GAE) , is a mixture of phosphomolybdate & phospimgistate used for the colorimetric in vitro assaptenolic
& polyphenolic antioxidants .1t is named after @i , vintila ciocalteu, & willey glover deni
Appearance:
Clear bright yellow solution.
Storage: FC should be stored tightly capped at room tenipegaThe reagent can be diluted with deionisedwat
Method of preparation: Dissolve 10g of sodium tungstate & 2.5¢g of sodiuwmlyldate in 70ml of water add 5ml
85% Phosphoric acid & 10ml con. Hydrocholric acddux for 10 hrs. Add 15g lithium sulphate  S5mhter & 1
drop bromine. Reflux for 15min .cool to room temgtere and bring to 1200ml with wat&r
Molecular formula:

3H;0 - P,05- 13W0;5 - 5Mo0s - 10H,0
3H,0 - Po0s- 14WO; - 4Ma0; - 10H,0

Uses Amino, phenolic groups

Principle: “Reduction”

When FC reagent reacts with drug in presencedafaieg agents like SncAscorbic acid hydrazine, probably drug
effects reduction of 1 or more oxygen atoms frongiiate or molybdate in the F-C reagent, thererbglyring one
or more possible reduced species which have cleaistat intense blue coloff

Reaction:

Phosphomolibdo tungstate reducing agents Molybdic blue or tungstic blue
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Reducing agents: Spchscorbic acid, Hydrazine, Fes@hiourea, p-aminophenol hydrochloride.
Estimation of Various Drugs Using Folin Ciocalteu Ragenf’

» The most common usage of this reagent is in theryomethod for determining protein concentration. In
this method, protein is pre-treated with copperiflla modified biuret reagent (alkaline copper tolu
stabilized with sodium potassium tart rate). Adiufitiof Folin & Ciocalteu’s phenol reagent generates
chromogens that give increasing absorbance bet&®@&mm and 750 nm. Normally, absorbance at the
peak (750 nm) is used to quantify protein concéiotna between 1-100g/ml while absorbance at 550 nm
is used to quantitate higher protein concentratidnsthe absence of copper, color intensity woudd b
determined primarily by the tyrosine and tryptophl@mtent of the protein, and to a lesser extent by
cysteine, and histidine. Copper(ll) enhances cfiionation by chelation with the peptide backbaheis
facilitating the transfer of electrons to the ahamgens.

e Spectophotometric determination of Dastinib at #65n

» Determination of total proteins in gemo therapeutieparations with the Folin-Ciocalteu reagent Whic
produce blue colour measuring with the colorimetest wave-length of 750 nm.

»  Spectrophotometric determination of cefadroxildosage forms through the reaction with Folin-Citenal
reagent in presence of NaOH and stannous chlfoide a blue coloured chromogen which was measured
At 970 nm.

5. Froehde Reagent

TheFroehde reagentis used as a simple spot-test to presumptivelytifyealkaloids, especially opioids, as well as
other compounds. It is composed of a mixture ofytndic acid or sodium molybdate and hot, concentratdfuric
acid, which is then dripped onto the substance goeimsted” A presumptive testfor opioids. Froehde's
reagent consists of 0.5 gram of sodium molybda@NHO,) dissolved in 100 ml of concentrated sulphuridaci
LSD gives a blue-green colour, heroin gives putplelive green, and mescaline gives a greenishucdtb

6. Hydroxylamine

Hydroxylamine is aninorganic compound with the formula )}(HH. The pure material is a white,
unstable crystalline, hygroscopic compound. Howewgdroxylamine is almost always provided and uasdan
aqueous solution. It is used to prepare oximes,ngportant functional group. It is also an internadi in
biological nitrification. The oxidation of NHs mediated by the enzyme hydroxylamine oxidoréakes (HAO).
Structure:

H

,\\.\N—O/
H 7
H

Figure.7 Shows Structure of Hydroxylamine
IUPAC name: Hydroxylamine
Other names: Aminol, Azanol, Hydroxyamine, Hydroxyazane, Hydrtegane
Uses:Hydroxylamine and its salts are commonly used dsaiag agents in myriad organic and inorganic ieast
They can also act as antioxidants for fatty acitsne non-chemical uses include removal of hair famimal hides
and photography developing solutions. The nitrate Bydroxyl ammonium nitrate, is being researched rocket
propellant, both in water solution as a monopraueland in its solid form as a solid propellantisThas also been
used in the past by biologists to introduce randouatations by switching base pairs from G to A, renf C to T.
This is to probe functional areas of genes to dhtei what happens if their functions are brokewydrbixylamine
can also be used to highly selectively cleave agpayl-glycinepeptide bonds in peptides and pratelinalso bonds
to and permanently disables (poisons) heme-congirgnzymes. It is used as an irreversible inhibibdr
the oxygen-evolving complex of photosynthesis ocoaat of its similar structure to water. Simplecaate and
precise colorimetric method for the determinatibsimvastatin and lovastatin in tablets is desatibeéhe method is
based on the reaction of simvastatin or lovastatih hydroxylamine in alkaline medium to form thereesponding
hydroxamic acid derivatives which, on treatmenthwrric ion in acid medium, yield highly coloreérfic-chelate
complex with maximum absorption at 513nm
7. Molybdenum Blue
Molybdenum blue is a term applied to
» reduced heteropolymolybdate complexes, polyoxomttalcontaining Mo(V), Mo(VI), and a hetero atom
such as phosphorus or silicon
* reduced isopolymolybdate complexes, polyoxometaletataining Mo(V), Mo(VI) formed when solutions
of Mo(VI) are reduced
e a blue pigment containing molybdenum(VI) oxide THeeteropoly-molybdenum blues”, are used
extensively in analytical chemistry and as cataly§the formation of "isopropyl-molybdenum blues”
which are intense blue has been used as a senwtitdor reducing reagents. They have recentlynbee
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shown to contain very large anionic species basethe so-called "big wheel" containing 154 Mo atpms
with a formula [MQsOaezH14 (H20)70] ™.
Principle: Heteropoly-molybdenum bluesThe first heteropoly molybdate and first heteropudyallate, yellow
ammonium phosphomolybdate, (WsPMo,,04 Was discovered by Berzelius in 1826. The phogphatom in the
anion is termed the hetero-atom; other hetero-atmasilicon and arsenic. The heteropoly-molybdeblumas have
structures based on the Keg gin structure. The bbleur arises because the near-colourless aniah as the
phosphomolybdate anion, PMB,>, can accept more electrons (i.e. be reduced)nm fin intensely coloured
mixed-valence complex. This can occur in one ebectir two electron steps. The reduction process\srsible
and the structure of the anion is essentially unghel.
The structure of the anion, PNMd0"'s04"", has been determined in the solid state anddigssamer (i.e. with one
of the four groups of edge-shared octahedra on-fieg gin ion rotated through 60 degrees) Similawcttires have
been found with silicon, germanium or arsenic fetoms.
The intense blue colour of the reduced anion id#sis for the use of heteropoly-molybdenum blaeguiantitative
and qualitative analytical techniques. This propertexploited as follows:
» the sample to be analysed is reacted to produaetheed blue heteropoly-molybdate in order to:
0 detect the presence of a hetero atom in e.g. aegiot
0 measure the amount of a hetero atom present isatin@le colorimetrically
» the sample is added to a solution of the near class, un-reduced complex in order to:
o detect the presence of a reducing compound eggluing sugar such as glucose
0 measure the amount of a reducing compound in aste@procedure
Uses in quantitative analysis:
Colorimetric determination of P, As, Si and Ge :The determination of phosphorus, arsenic, silicon a
germanium are examples of the use of heteropolyind@num blue in analytical chemistry. The followiexample
describes the determination of phosphorus. A sammpigaining the phosphate is mixed with an acidittmh of
Mo, for example ammonium molybdate, to produce Pfg>", which has aru-Keg gin. This anion is then
reduced by, for example, ascorbic acid or $nol form the blue colouregtkeg gin ion, PMg,04 The amount of
the blue coloured ion produced is proportional e amount of phosphate present and the absorpéinnbe
measured using a colorimeter to determine the atafyshosphorus. Examples of procedures are:
» The analysis of phosphate in sea water.
e Standard methods for determining phosphorus aimbsitontent of metals and metal ores.
e the determination of germanium and arsenic
e The comparison of the measured absorption agaaslings taken for analyses of standard solutiorsme
that a detailed understanding of the structurehef blue complex was unnecessary.This colorimetric
method is not effective when comparable amountrggnate are present in solution with phosphatis. Th
is due to the strong chemical likeness of arseaatd phosphate. The resultant molybdenum blue for
arsenate, using the same procedure, does prodilighidy different spectral signature, however.
Colorimetric determination of glucose The Folin-Wu and the Somogyi-Nelson methods aré lhatsed on the
same principles. In the first step glucose (orducing sugar) is oxidised using a solution of Quigh which in the
process is reduced to Cu(l). In the second stefCth(®) ions are then oxidised back to Cu(ll) usagolourless
hetero-polymolybdate complex, which is, in the @ex; reduced to give the characteristic blue colemally the
absorption of the hetero-poly molybdenum blue issmeed using a colorimeter and compared to staagmegpared
from reacting sugar solutions of known concentrgtito determine the amount of reducing-sugar pteskme
Folin-Wu method uses a reagent that contains sodiunmgstate. The exact nature of the blue complethis
procedure is not known. The Somogyi-Nelson methsmbwan arsenomolybdate complex formed by the cegaofi
ammonium molybdate, (Nj Mo,O,,4, with sodium arsenate, PAsO,.
Colorimetric determination of some drugs containirydroquinone Some drugs that contain an o-hydrmme
group react with phosphomolbydic acid to give tkgehopoly-molybdenum blue colour. Micro quantitafsthe
drugs can be determined.

8. 3-Methyl-2-Benzothiazoline Hydrazone

Mbth

Mbth monohydrate
Sawicki's reagent
Besthorn's hydrazone

Mbth hydrochloride hydrate
3-Methyl-2-benzothialinon€’

Synonyms:

VVVYVYVY
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Structure:
H..O HTI
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Figure.8 Shows Structure of MBTH reagent

Uses:Phenols, Aldehydes, Aromatic amines.

Principle: “Oxidation followed by coupling”.

In general MBTH undergoes oxidative coupling reatiiatalysed by iron .Under reactionConditions MBIdkks 2
electrons and one proton forming an electrophiliterimediate, Which is the active coupling speciehis.T
intermediate undergoes electrophilc substitutiomMlie phenols, amines, aldehydes, to form colopreduct.*”!

Reaction:
s
(O

|
CHa

Fecl3 -2 e-/H+(oxidation)

s s
O [ & O
N/:NfNH > Nng-, wNH
! 1.7

CHs CHs

IIa b

Figure .9 Mechanism of MBTH reagent

Estimation of Various Drugs Using Mbth Reagent™!

1. Acyclovir

Procedure: MBTH (1 ml) was transferred into aesmf 10-ml volumetric flasks. Aliquot volumes afyalovir
standard solution was added so that the final adration was in the range of 20-200 mg/ml, thenllofrferric
chloride solution was added. This solution was mhi#ad allowed to stand for 20 min. The volume wdjsisied to
the mark with water. The absorbance was measuraimhsiga reagent blank (which contains all reagemtsept
acyclovir) at 616 nm. The absorbance versus the fioncentration was plotted to get the calibratanve, or to
derive the regression equation.

2. Ceftazidime

Procedure: Aliquots of the working standard solutid the drug (0.2—1.0 mL) (100 mg Miwere transferred into
10-mL calibrated flasks. To each aqueous solutidfe€k (1.5 mL, 3*10% mol L), an aqueous solution of MBTH
(1.0 mL, 8.6 * 16 mol L") was added. The solutions were swirled and alloteestand for 5 min. Then HCL (1.0
mL, 1*102 mol L) was added and made up to the mark with water. dtis®rbance was measured at 628 nm
against the corresponding reagent blank and céibilbrgraph was constructed.

3. Ganciclovir:

Procedure: Fresh aliquots of Ganciclovir rangirgrfr0.5 to 2.5 mL (1 pg/mL-10Q@/mL) were transferred into a
series of 10 mL volumetric flasks to provide fimaincentration range of 50 to 2m@/mL. To each flask 1ml of
aqueous Ferric chloride (1%) solution and 1 ml &M reagent (0.5% in distilled water) were addele Bolution
in each tube were made up to the mark with distieter. The absorbance of bluish green colorednabgen was
measured at 611.6 nm against the blank. The anwfu@anciclovir present in the sample solution wamputed
from its calibration curve

4. Cefadroxil

Procedure: To a series of 25-ml calibrated flaskstaining aliquots of CFL (0.5-3.0 ml, 50 pug/n#)Q ml portions
of MBTH solution were added and kept for 2 min@m temperature. Then 2.0 ml of Ce(lV) solutiorsvaaded,
kept for 15 min and diluted to the mark with wat€he absorbencies were measured within 45 minL@trin
against a reagent blank. The CFL concentration weasl from a calibration graph prepared under idahti
conditions.

9. Para — Dimethyl Amino Benzaldehyde

para-Dimethyl aminobenzaldehyde is a bifunctional ardmakeleton possessing the aldehyde\ (CiP&@a to an
activating substituent dimethyl amino group [-N(QBB

Structure:
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Figure.10 Shows Structure of PDAB reagel

Synonyms:

» 4-(dimethylamino) benzaldehyd

» p-(dimethylamino)benzaldehyde

» Ebhrlich's Reagent;

» p-FormylN,N dimethyl aniline

» p-DAB,;

» N,N-Dimethyl-4aminobenzaldehyt

» Wasickys reagent.

Principle: “formation of condensation products referred elkiffs base”

Uses:para-Dimethylaminobenzaldehy is an organic compound containing amine althyd moieties which is
used in Ehrlich's reagent for determination of lagilne and Kovac's reagent for microbiology's iredek
Estimation of Various Drugs UsingPara — Dimethyl Amino Benzaldehydd™

* 1 Urobilinogen determination
» 2 Hydrazine determination

Urobilinogen determination

» Itis used in Ehrlich's reagent, which may be used stain in thin layer chromatography, or asagenst tc
detect urobilinogein fresh, cool urine

» It can be used to detect theesence oin dole alkaloidsNot all in dole alkaloids give a colored addus
result of steric hindrance which does not allowrggction to procee

Hydrazine determination

» P-Dimethylaminobenzaldehy reacts with hydrazine to form an azo-dyehich has a distinct yello
colour. It istherefore used fcspectrophotometridetermination of hydrazine in aqueous solutiond5t
nm.

» Ebhrlich's reagentalso known as the "DMAB test" is used as a singple-test to presumptively identi
alkaloids It is prepared by dissolving 2.0 g p—dimethylaminobenzaldehyd®MAB) in 50 mL of 95%
ethanoland 50 mL of concentratéhydrochloric acid. It is best prepared fresh.

» ltis primarily used to identifin doles and a consumer kit can be bought for the tesifrpsychoactive in
dole containing drugs likeSD and psilocybin.

» The ehrlich reagent is similar to a number of othedole test

» The van Urk reagenthich uses DMAB, sulphuric acid and an oxida

Analytical Applications
The analytical applications of DMA comprise its utilization for the determination ofwéde range o
substances notably among which are pharmaceufjicadsganic and organic), bioactive substances
nanomaterials. In the applications of DMAB as aalytical reagent, use is made ofpeculiar properties
of forming condensation products, the ability of @ldehyde moiety being reduced to the alcohc
oxidized to the carboxylic aci

Chromatographic methods.
A method is described for the HPLC determinatiorpbénylpropanolamine (PP based on pre colurr
derivatization with DMAB and elution from Phenomar€-18 column with methanelater and detection
by spectrophotometer at 418 nm. Linear calibratias obtained with 9-46.9ug mL-1 with a detection
limit of 4.7 ng ml=-1. Vitamin B1: and rifampicin when present together with PPA sagar completel
and could be determined simultaneot

Spectrophotometric methods

1. DMAB has been adopted solely or in combination vgitime reagents for the spectrophotometric ana
of pharmaceuticalsA simple, accurate and sensitive spectrophotometgthod has been developed
validated for determination of I-receptor antagonists: cimetidine, famotidine, aridatidine anc
ranitidine hydrochloride. The method was based o dxidation of theserugs with cerium (1V) ir
presence of perchloric acid and subsequent measuatashithe excess Ce (1V) by its reaction with DM,
to give a red coloured produdmax at 464 nm).

2. Secnidazole has also been determined spectrophwicallg through Schiff bas formation with DMAB
with measurement made at 494 nm yielding good acguand reproducibilit
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10. 4{Dimethylamino) Cinnamaldehyde

DMACA is an histological dye used to de in doleproduction in cells. It is used for the rapid idéoation of
bacteria containing tryptophanasezyme systems. It is also particularly useful fdocalization
of proanthocyanidinsompounds in plants, resulting in a blue stainibhdas been used for grapevine 1 or for
legumes foliage histology.

Structure:
Figure.11Shows Structure of DMACA reager

Principle: Certain amines condense with various aldehydesramgly acidic nedia to give products that are
disable to give color. Among many, the following dethydes are widely used. They p-
dimethylaminobenzaldehyde, vanillin, formaldehyddenzaldehyde, salicyaldehyde, paraldel p-acetyl
aminobenzaldehydey andp-nitrobenzaldehyde, e

The reaction with aromatic amines produces Sclaifls

Chemical Name: 4-(Dimethylamino)cinnamaldehyde

Synonyms: DMACA Reagent
4-Dimethylcinnamaldehyde
P-Dimethylaminocinnamaldehyde
4-Dimethylaminocinnamic aldehyde

Molecular Formula: C11H13NO

Formula Weight: 175.23

Mechanism of actionThe mechanism of aldehydes which condenses with the aromatic amines involves the
condensation of the aldehydes to release the oxygen molecule and then it combines with the amine group to
form the yellow Schiff's base in the presence of acidic medium such as HCI or H,S04

Reaction:

0 R
R H H,S0, Ny
| +
NH; - H0
N
HaC™ "CHa
SN
PDAC HaC CHj
Schiff's base

Figure.12 Mechanism of DMACA reagen
Uses:
Used for identification of Phenols, aldehydaromatic amines, poly hydroxyl compounds, anti pgreactive
methylene group compound
Applications:
Used for the colorimetric determination of cystear& cytine, but does not react with other amino acidsepk
cyst amine (reacted in methanol at 60°C for 2 hanrthe presence of sulphuric acid as a catalysspdbance
measured at 587 nm). Can be used to de-aminohippuric acid with the reaction carriedt in ethanol rather the
dilute acidsIndole Spot Reagent is used to detect the presaricedole, which is one of the degradation prod
of the bacterial metabolism of tryptophi*”

» Estimation of sumatriptan succinate in bulk andrfolations ly visible spectrophotometry using Pi
dimethyl amino cinnamaldehyde(PDAC) in the preseoftsulphuric acid in non agueous medium .
formed purple red colored condensation productls am absorption maximum of 565r

» Determination of dulcin preparen methanol, acid used istpluene sulphonic acid. Wavelength
absorption maximum was 520n

» Determination of indomethacin prepared in isopr@ba@olor formed at 560nm, acid used was sulpt
acid.

» Determination of mefanemic acid using sulphuricd. Condensation product is bluish green colo
660nm.
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11. PHOSPHOMOLYBDIC ACID
Phosphomolybdic acjdalso known as dodeca molybdophosphoric acid oAFAM a component (Masson's
trichrome stain. It is a yellowreen compound, freely soluble in water and potgawnic solvents such ethanol. It
is used as a reagent in thin layer chromatographsgtéinin¢ phenolics, hydrocarbon waxedkaloids and steroids
Conjugated, unsaturated compourreduce PMA t molybdenum blue The colour intensifies with increasil
number of double bonds in the molecule being stt Phosphomolybdic Acid is primarily used
spectrophaimetric determination of phosphate ions. It is atemponent in the -color histology stain calle
Masson’s trichrome; employed in the differentiatistep. It is one of the solutions fixed tissues iammersed ir
prior to subsequent staining.
Use: Phosphomolybdic Acid is also used as reagent fomple and rapid colorimetric determination
phenothiazine derivatives.

Appearance:  Liquid

Synonyms: PMA

Moleculallr HMoO2P
Formula:

Molar Mass 159.92 g/mol

Structure: O: //O 9
Mo P
1 HO-"\~OH
o I, OH

Figure.13 Shows Structure of Phosphomolyhbdic ac

12. Simon's Reagent

Simon's reagentis used as a simple s-test to presumptively identify alkaloids well as other compounds.
reads with secondary amines like MDMA and methamphéteno give a blue soluti¢™

Chemistry: The reagent is composed of a mixturesodium nitroprussidesodium carbona and acetaldehyde,
which is dripped onto the substance being testdge @amine and acetaldehyde produce enamine, which
subsequently reacts wigodium nitroprussic to the imine. Finally, the immomnin salt is hydrolysed to the brig
cobalt-blue Simon-Awe complex.

Used*®: The primary use of this reagent is for detectingpselary amines, such MDMA andmethamphetamine,
and is typically used after the mecke or marquiagemts to differentiate between the two mentionad
amphetamine or MDA

Simon reagent with acetone:

v' As expected, this variant of Simon reagent giveseaxtion with the secondary amines ephedrine
pseudoephedrine, while a light purple or light pictdour develops with the two r-derivatives nor
ephedrine and nor pseudoephedrine. The colounsetk and develop slowly (3 to 5 minute

v" Chloropseudoephedrine gives no colour, while thigaty amine Mmethyl ephedrine gives a distinct lic
orange colour with this variant of the Simon redt

Simon reagent with acetaldehyde:

v' Ephedrine reacts witthé expected blue colour, but the intensity of thlour is weak as compared
methamphetamine and to other secondary aminesasuplper dine. The full development of the col
requires 5 to 10 minutes. This may be due to thecefof vicinal hydroxy functional group.
Chloropseudoephedrine also results in a blue cotdowever, this colour is unstable and changesanty
after a few minutes.

v" Nor ephedrine and Miethyl ephedrine react with distinct colours: olyreen and pale pink, respective
The ketoanalogues cathinone and methcathinone react witabie initial colours. The brown solution
cathinone subsequently turns into a white predipjtahile the initial greyis-blue colour of methcathinor
turns into brown within about 5 minut These colour sequences may indicate the decomposifi the
two compounds under alkaline conditions of the Simeaction. It is known that both cathinone
methcathinone are rather unstable as free basealkaline conditions giving rise to a seriwof
decomposition products (benzaldehyde, ethylaminenplpropanedione and a pyrazine dim

v
13. 2, 3, 5;Triphenyl Tetrazolium Salt
Chemical name 2,3,5Triphenyltetrazolium chloric™®
Synonyms: » Urochecl
» TTC(TT2Z);
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» uroscreer
> vita stain
> tetrazole re

Molecular formula: C19H15CIN4
Weight: 334.8

Structure:
=
fr*”“H}
y

Figure.14 Shows Structure of TTC reager
Solubility : water, ethanol and acetone soluble, Ether inge
Colour: white
Principle: Triphenyl tetrazolinum chloride TTC is a red ox icator commonly used in biochemical experime
especially to indicate cellular respirat In the TTC assay (also known as TTC test or tetiamzotest), TTC is use
to differentiate bet@en metabolically active and inactive tissues. Whidge compound is enzymatic ally reducec
red TPF (1,3,8riphenylformazan) in living tissues due to theidtt of various dehydrogenases (enzyr
important in oxidation of organic compounds andstkellular metabolism), while it remains as white TirCareas
of necrosis since these enzymes have been eithatutted or degraded. For this reason, TTC has &eptoyed ir
autopsy pathology to assist identification of pasirtem myocardial infarctioniHealthy viable heart muscle w
stain deep red from the cardiac lactate dehydramgenehile areas of potential infarctions will benapale!*®*
Note: TTC is somewhat heat and light
Reaction:

Cl

L
;_——)L electron donor (eg NADH)

n—N

. s Succinate del:}-dmgm;se |N
l/:;}l/”i“e,q% N SN NQN/J‘\-M o
|\-\_\_:,,-/-‘ -

TPH (White color) TPF (Red Color)

Figure.15 Mechanism of TTC reager

Estimation of Various Drugs Using2, 3,5triphenyltetrazolium Chloride !
Colorimetric determination of catecholamine’s bydAtriphenyltetrazolium chlorid
» A convenient spectrophotometric method was develdpethe determination of epinephrine, Irterenol,
isoproterenol, and methyldopa by reduction of i triphenyltetrazolium chloride and subsequ
measurement of the formazan at 485
» With absolute alcohol as the solvent, maximum calmsorption was attained in 30 min at 25 degredisd
presence of 0.1 N KOH. Evidence is provided to actdonthe reduction of the tetrazolium salt at
expense of the epinephrine catechol moi
» In addition to the considerably high values of thelar absorptivities of the chromogen formed, ic
adherace of the color absorption to the B-Lambert law permitted a sensitive micro determnatdf
these catecholamine’s in both pure forms and phegatecal formulations
» The tetrazolium interaction was select
» No interference was encountered from mon catecholamine antioxidants, adjutants, or nectal
degradation products

14.Zwikker Reagent
The Zwikker reagent is used as a simple s-test to presumptively identify barbiturates

Structure:
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HLaC
0\1\ /?O (o]
/S
HaM :@fj\ H
CHa
cl OH
Figure.16 Shows Structure of Zwikker reager
Preparation:
It is composed of a mixture of two solutions. Pait 0.5 g ofcopper (1) sulphatén 100 ml ofdistilled water. Part
B consists of 5% pyriding//v) in chloroform
Uses:
» One drop okach is added to the substance to be tested archange in colour is observ
» The test turns Phenobarbijtg@entobarbital and secobarbitadht purple. Tea and tobacco turn yel-
green.

» The test's lack of specificity and tendency to picel false positives means it is not wic used for
presumptive drug testing, although it does stilyph role as thin layer chromatograp! stain

15. Denigés' Reagent
The Denigés' reagent waswloped in 1898 by G. Denigés ireagent used faqualitative analys:
Structure:
0
Hg?* <|3
9
0"\ 0O

0

Figure.17 Shows Structure of Deniges reage
Uses:Denigés' reagent is used to detect is olefin or tertiary alcohols which can be easily dehydrated to form
isoolefin in the presence of acid. Treatment of solutions containing either is olefin or tertiary alcohols with
this reagent will result in the formation of a solid yellow or red precipitate
Synthesis:Despite the different stoichiometry in these miggiwhich varies the concentration of the reagéel
all follow the same idea of adding HgO to distilledter and concentrat sulphuric acid The Denigés' reagent
ultimately mercury (Il) sulphatim an aqueous sction.

« 5 grams of mercury (II) oxideHgO) is dissolved in 40 mL of distilled water. Thexture is slowly stirred
while 20 mL of concentrated sulphuric acid is add&fier adding an additional 40 mL of distilled wat
the solution is stirred until the HgO is completdigsolved

* The Denigés' reagent can also be prepared by disgof grams of HgO in 20 mL of concentrat
sulphuric acid and 100 mL of distilled wat

» The Denigés' reagent can be modified by unitric acid in place of sulphuric acid

16. Lucas Reagent:
Lucas' reagentis a solution of anhydro zinc chloride in concentrated hydrochloric acidis solution is used to
classify alcohol®f low molecular weight. The reaction is substitutionn which the chloride replact
a hydroxylgroup. A positive test is indicated by a changemfroolourless to turbid, signalling formation
a chloroalkaneThe test was reported in 1930 and became a standztitbd in qualitative organic chemistry. T
test has since become somewhat obsolete with thdabiity of various spectroscopic and chromatograp
methods of analysis. It was named ¢ Howard Lucas (1885-1963), an American chemist
LucasReagent: Lucas reagent is anhydrous zinc chloridecancentrated hydrochloric acid and is usedraagen
to test alcohol8®
Lucas test: Lucas test in alcohols a test tcdifferentiate betweeprimary, secondary, and tertiary alcol. It is
based on the difference in reactivity of the thelsses of alcohols with hydrog halides .
ROH + HCl— RCI + H,0
The differing reactivity reflects the differing eaof formation of the correspond carbocation. Tertiary
carbocations are far more stable than secondabpcations, and primary carbocations are the leabte
An equimolar mixture of ZnGlanc HCl is the reagent. The alcohsl protonated by this mixture, anc,O
group attached to carbon is replaced by the nublEl, which is present in excess. Tertiary alcls react
immediately with Lucas reagent as evidenced byiditst owing to the low solubility of the organic chloridte
the aqueous mixture. Secondary alcohols react nitivie or so minutes (depending on their solubjli
Primary alcohols do not reaappreciably with Lucas reagent at room tempereé Hence, the time taken fi
turbidity to appear is a measure of the reactiaitythe class of alcohol, and this time erence is used to
differentiate between the three classes of alcc
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e no visible reaction at room temperature and cloodyy on heating: primary, such as normal amyl
alcohol (1-Pentanol)

» solution turns cloudy in 3-5 minutes: secondarghsas sec-amyl alcohol (2-Pentanol)

» solution turns cloudy immediately, and/or phasemeste: tertiary, such as tert-amyl alcohol (2-Meth
butanol)

Conclusion
In physical and analytical chemistgglorimetry or colourimetry is a technique "used to determine the
concentration of colored compounds in solution.o@ialetric assays use reagents that undergo a naddsaolour
change in the presence of the analyte. They arelyigsed in biochemistry to test for the presentcenzymes,
specific compounds, antibodies, hormones and maong ranalytes.By knowing reagent structure, Priesipand
their uses, the drug content from Pharmaceuticahge forms can be estimated by using spectropledticad
methods Further investigations on analytical esdg are still going on to find more and more resgdo
determine different drug molecules using colorimefkn additional advantage of the spectro photoimetethods
is that the absorbance is measured at longer waytble where the interference from excipients is ks there is
no risk of standardisation . From the economicahtpof view, all the analytical reagents are in expive, have
excellent shelf life and are available in any atied} laboratory. Therefore this method can be memended for the
routine analysis of these drugs in quality contabbratories.
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