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ABSTRACT

ACE Inhibitors (ACEIs), or inhibitors of Angiotensin-Converting Enzyme,
areagroup of pharmaceutical sthat are used primarily in treatment of hyper-
tension and congestive heart failure. During the synthesis or manufactur-
ing of ACE inhibitors (API substances), some side products may be formed
which may be closely related to the product and called as impurities of the
drug substances. The chromatographic detection as well as structure eluci-
dation of these impuritiesis very important. So there is an urgent need of
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sensitive and accurate anal ytical methods to detect and isolate these impu-
rities from the API substances. Impurities present in the APl substances
which are more than 0.1%, should be identified and characterized by using

various analytical techniques.

INTRODUCTION

Angiotensin converting enzymes (ACE) inhibitors
arethemedi cinesthat block the conversion of thechemi-
cal angiotensin | to asubstancethat increasessalt and
water retentionin the body.

Angiotensin converting enzymes (ACE) inhibitors
arethehighly specific drugs, which havefound exten-
siveuseintherapiesof hypertension andlately inthe
treatment of heart failure.l*2 ACE inhibitorsarea so
used inthetreatment of high blood pressure. They aso
make blood vessel srelax, which helpslowering the
blood pressure and allows more oxygenrich blood to
reach the heart.

ACE inhibitorsare used in thetreatment of high
blood pressure. They may be used aloneor in com-
bination with other medicinesfor high blood pres-
sure. The mechanism of action of ACE inhibitorsis
to prevent the conversion of angiotensin | to angio-
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tensin 11, resultingin adrop in blood pressure and
risein plasmarennin®.,

ACE inhibitors may a so be prescribed for other
conditions. For exampl e, Captopril (Capoten) isused
to treat kidney problemsin peoplewho takeinsulin
to control diabetes. It isalso given to some patients
after a heart attack. Heart attacks damage and
weaken the heart muscle, and the damage continues
even after aperson recoversfromthe attack. This
medicine helps slow down further damage to the
heart. ACE inhibitorsa so may be used to treat con-
gestive heart failure.

Peopl e taking ACE inhibitors are encouraged to
drink sufficient liquidsduring exerciseor whileoutside
in hot weather. Physician’s orders about exercise, ac-
tivity levelsand diet should dso befollowed exactly. In
addition, anyone taking ACE inhibitors or any other an-
tihypertensive need to be careful about spending too
muchtimeintheheat.
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Clasdsfication of ACE inhibitors

ACE inhibitorsrepresent afamily of sructurdly ana-
logues compounds. Sincethedeve opment of captopril
in 1977, many other synthetic peptides of improved
propertieshavefound their way tothemarket: Lisinopril,
Enaapril, Ramipril, Quingpril, Benazepril, Trandol gpril,
Perindopril.

Captopril (Figure 1) athiol containing compound
caused some side effectsand researchersbelieved that
thethiol group wasresponsiblefor these effects; the
next step wasthe devel opment of nonthiol containing
ACEinhibitors®
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Figurel: Captopril

Therearethree classes of thesenew ACE inhibi-
torsaccordingtotheparticular moiety that enhancetheir
bindingsto the zinc ion of the angiotensin converting
enzyme.[3467

Thefirst class has a second ionizabl e carboxyl
group; Lisinopril (Figure 2) isthe only representa-
tivedruginthisclass, differing from other inhibitors
becauseit isnot aprodrug.
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Figure2: Lisinopril
Fosinopril (Figure 3), aphosphorous containing

Figure3: Fosinopril

ACE inhibitor, belongs to the second class®4.
Fosinopril isinactive but serves asaprodrug, being
completely hydrolyzed to the active diacid
fosinoprilat.
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Figure4: Quinapril
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Figure5: Ramipril
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Figure6: Benazepril

Figure8: Perindolapril

Hnalytical CHEMISTRY o
A Tndéan W



ACAIJ, 9(1) March 2010

Gaurav Sharma and Mukesh Chand

163

> Review

Agentsinthethird classcomprised| remainingACE
inhibitorsviz, Enaapril maeate, Quinapril (Figure4),
Ramipril (Figure’5), Benazepril (Figure6), Trandol april
(Figure7), Perindopril (Figure 8)B34,

Classification of impurities

Impurity can bedefined as‘““Something that is im-
pureor makes something el seimpure” or “A substance
of interest mixed or impregnated with an extraneousor
usudly inferior substance”

Impurity isdefined asany substancecoexigtingwith
theorigind drug, such asstarting materia or intermedi-
atesor that isformed, dueto any sidereactions.

Impurity can beof threetypes:

Impuritiesclosely rel ated to the product and com-
ing fromthe chemical or from the biosynthetic route
itsdf.

Impuritiesformed dueto spontaneous decomposi-
tion of the drug during the storage or on exposureto
extremeconditions.

The precursorswhich may be present in thefinal
product asimpurities.

Impurities present in excess of 0.1% should be
identified and quantified by selectivemethods. Thesug-
gested structuresof theimpurities can be synthesized
andwill providethefina evidencefor their structures,
previously determined by spectroscopic methods.
Thereforeitisessentia to know the structure of these
impuritiesin thebulk drugin order to alter the reac-
tion condition and to reduce the quantity of impurity
to an acceptablelevel. Isolation, identification and
quantification of impurities helpsvariousways, to ob-
tain apure substance with lesstoxicity and, safety in
drug therapy.

I mpurity profiling by analytical methods

Theuse of antihypertensive drugsincreased rap-
idly inthe last few years, with a corresponding in-
creasein anaytical investigations. In fact, the struc-
tural features of thisclass of drugscallsfor specific
anaytica studiesaimedto improvetheir detectability.
Therefore, thereisan urgent need of new and more
effective analytical methodstheinvolved impurities
along with thedrug substances. Theincreasingimpor-
tance of impurity profiling within the pharmaceutical
analysisisdemonstrated by two bookg044,

Identification of the impurities by retention
matchingwith potential impuritiesusing different sepa-
ration methodswith different retention mechanisms.
According to the ICH Guidelin®, “potential impu-
rity isan impurity that theoretically can arise during
manufacture or storage”. This means that the thor-
ough grounding of organic and analytical chemists
dealing withimpurity profiling greatly determinesthe
success of thisstep. Thebetter their expertisein this
field, the higher the number of predicted potential
impuritieswhich can be made avail ablefor thisvery
simpleand | east [abor-extensive method for theiden-
tification of impurities.

If the retention matching is not successful, the
identification/structure elucidation iscarried out by
means of the joint application of chromatographic
and spectroscopic techniques like LCMS. NMR
spectroscopy isalso necessary for the structure elu-
cidation, somewhat larger sample sizeis necessary.
These samples are usually obtained by semi-pre-
parative HPLC

CONCLUSION

Theincreasing use of ACE inhibitors has pushed
andytica chemiststo develop new andyticad methods
for their determination either inbiological fluidsor in
pharmaceutical preparations. Inthelight of abovedis-
cussion, it isnecessary to produce good quality of ac-
tive pharmaceutica ingredients (APIs), andto achieve
this, al theimpuritiespresent whicharemorethan 0.1%
should be isolated and characterized®. The efforts
should bemadetoisolate or synthesizetheseimpurities
inpureformusing different anaytica gpproach and syn-
thessdrategies.
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