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INFLUENCE OF MOBILE PHASE COMPOSITION ON THE PREPARATIVE SEPARATION

OF PROFENS BY CHIRAL LIQUID CHROMATOGRAPHY

Anténio E. Ribeiro ™, Luis S. Pais " & Alirio E. Rodrigues 2
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Schoal of Braganga ,3'9/ : ','-Q Laboralnry ol School of
Technology Palylechnlc \ S;;;Jmhﬂn 9 L 5 H E Englneering
and Managemenl Institute . / { and heaclion Univergity of
I, Engineering Parto
NTRODUCTION: RESULTs AND DIsCUSSION:
The chimfly of drugs is an importani lssue lor the pharmaceutical
Industry, since the differenl enanliomers of o racemic drug may have SOLUBILITY MEASUREMENTS: PRE.S':,I:T:E‘ITJ;!UP:
dislinct  pharmocologieal  acfivilies,  pharmacokinelic and (mas) Toamiz | Scant | 1061 Doty ~Tho alcoholic (elhanol) content of tho mobile phase
pharmacodynamic efiects, Becauso of its chiral selectivity, human body ity Ipfidog ol echtien) | drastically influences onanliomess solubSly;
reacis with a racemic drug dificrently, end melaboliso cach cnantiomer " o2 Nexass Iy
on separsle palhways producing difieren phamacological aclivily. Thus, _ | I Aczirata | 35 181 Keloprofen enantiomers are nol selubla in a purn
one isomer may produce the desired therepeutic aclivilies, while the other %u o loprpardl Fix] hexane solvent ond iis sdublily In alcohol
may be inactive or oven, inwerst cases, produco unwanled effects, 1 | A 15 E-T] Increases with the increase of lemperature;
ig’ AT Ketopoin | Ememt | @ M

Flurbiprofen |2-(2-luoro-4-biphenyl}-propionic acid) and keloprofen [2-(3- "_m angerndll it 5 483 -At 25 °C, keloprofen enanfiomers show incroasing
benzoyphanyl}-propionic acid] balong to a family of chemicals named 2- E ! |1 15 a1 solubiilles for pure aceloniirde, Isopropyl alcohol,

arylpropionic acids, or profens, an important sub-class of the frequently 2% & i i Metod | @ 5D ethanol and methanal; AR e
presibed ond used drugs catied nonstercidal antHnflammalory drugs nes : | [ 24 iy
(NSAIDs). P W 8 @ R oW B Hetsn 125 Although  showing  fower [quashg pressure drop

. e £ keloprofen, the furbiprofen enantiomers presanitha  {pure eluznts):
' Etand ETY sama Increaso In solubily with lhe Incease of e isopropano), ethanal,
betmred 1 aleohalic contenl. mathanol, and n-hexane.
norEH . E OF ACIDIC MODIFIER
A censiderablo number of these drvgs possess antpyretic activity in FFECT A
pddilion 1o its analgesic and ontHinflammalory actions, and thus have (mobils photes 80%HexROREIOH/%TFA, T<238C)
uliily in tha ireatmen of fever, The main primary Indicalions for NSAIDs
tharapy include rheumaloid orthrilis, pstecarihiilis, acute gouly arthiitis, - I r i
ankylosing spondyiiiis and dysmencrhea, The importance of fhis class of [ ] [ Ty bd T
drugs ks supporizd by the fact Ihal, in the las] hventy years, drugs ke Vo g e | 6 o - B RLERS
popin, phenazone derivalives or ocelaminophen arm  being < o I e et = S A O I A
supplemenled by profens. E 5 ! L SRS AN
== = LT ;" s = t

Duo 1o ils good sensilvily, reproduchily and low chromalographic R . wl [;] = il e
Inlerferences, high pedormance Equid chromalogrophy (HPLC) wsing i L | ol 'f

chial slalionary phases (C5Ps) has boon the mos! employed
enanlioseparation melhod of profens. The phenylcarbamalo derivalives
of polysaccharidas, parficularly celiulosa and amylase, show high chiral
recognilion when used as CSPs for HFLC. Among the many derivalives,
Ihe amylose 3,5-<dimelhyiphenylcarbamale {e.g. Chiralpak AD, Daice!,
Japan) is tha mos!t used on the separation of prolons rcemales,

oYy

Considering tha preparalive sepamtion of (his class ol onantiomers, tha
choica of the mobils phase composition Is a crilical issus, sinco directly
affects the system productivily by influencing relention (ime, selectivity,
column efficiency and solubility of Lhe racemale. The objeclive of this
work is lo study how mobile phase composilion, In lerms of acidic and
glesholic modifiers, Influences the profen enanlioseparalion.
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The resulls clearly show thal the introduction of the ocidic modifier decreaso relention of both enanfiomers and increase sefeclivily. Howaver, il was found that a small
concenlrafion of TFA {0.01%) Is enough fo ensure separtion and ro baller performances are obiained with higher TFAconlents,
These resulls are simiar for both profens (Turbiprofen and ketoprofen). Also, the same results arn found when using methanol as solvent (resulls nol showed).

EFFECT OF ALCOHOL MODIFIER: HYDROCARBON-ALCOHOL MIXTURES

(mabile phare: RHoxMEIOH/O.01%TFA, T=2520)
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We conclude that relenton (capacily lactors) and resolution diminish with the increment of the alcoholic {othana!) conlent. Howaver, selactivity remains undar relalively conslant
values. The same occurs in lerms of column efficency. These resulls reveal that the use of pure alcoholic solvents is possible for chiral separations, and benefical al a
preparaliva scale. Allhough Lha capacily faclors substantially changa wilh the polar modifier content, the selectivily value remalns In general relatively conslanl. This indicates
thal mos! of tha specific interactions, which delerming the relention time, affiect both enantiomers bn a similar way, and, so, can be classified as non-thiral In nature,

fQUIPMENT AND MATERIALS: &

Apparalus:

Jasco HPLC System containing o PU-1580 pump, an UV-1575
Twlliwavelength delecior sel al 250 nm end a manual injscior Rheodyna
aitha 20 ml loop.

Chemlcals and Materials:

Sthanol absolute, methanol, lsopropyl alcohel, n-hexane and acelonilrle
womo all of HPLC prade, trifluoroacolic acd (TFA) speclopholomelric
yado, 1,3.5rHert-butylbenzenn (as nonrelzined component), mcemic
furbiprafen and racemic ketoprofen of analylical grade were all purchased
yom Sigma (Madrid, Spain),

Tha column used was a 10 um Chiralpack AD (250x4.6 mm) from Daicel
Shemical Indusiries (Japan). All separations were camied out at 25°C
J5ing a waler bath,

EFFECT OF ALCOHOL MODIFIER: ALCOHOL-ALCOHOL MIXTURES

{mobile phase; SMaOHINELOHID.O1%TRA, T=232C)

L] Vi

Far katoprofen: Tho retention of both enanfiomers and selocivity decreasa
with the Incroase of the MeCH contenl. Better mable phase for keloprofon
separalion: B0%EIOHR0%MeOHD.01% TRAor even 100%EI0HT.01% TFA.

CONCLUSIONS:
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For Flurblprofen: Tha retenlion of the first enanﬁomur is nol significanly affocted by tha
composition of tho MeOH/EIOH mobile phase, whilo tha retenfion of the second enantiomer
Increases with the increase of the MeOH conlenl. Selactivly also Incroases with MoOH
contenl. Belier mobila phasa for fwblorofen separation: 100%MeOHI0O%TFA.

FORMULAE:

Seleclivity Capacity Fatlor Height Equivalent
IoaThanm!imlPliia
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seleclivilies for this system,

Considering he preparalive production of pure prolen enanliomers using an amylose-based chiral stationary phase, resulls show that (he oplimum
mabile phase needs only a small quanlity of acidic modifier (0.01% TFA) and can be obtained under pure alcohal conlent. The usa of pure alcohol
solvents Increases salubllity of the racemate and decreases relention lime, bath advaniages in a preparativa scale point of viaw. Besides, the use of
pure solvenls also simplifies ils reutilizallon in a production separalion process. Considering the chiral separation of profen racemic mixtures, this work
shows {hat the cholce of the belter mobile phase [s not a stralghlforward task. Pure methanal {wilh a low quanlity of TFA acidic modifier) should be
used fo separale flurhiprofen enanliomers: besides higher solubility, the use of methanol presenis higher selectivity and lower pressure drop. However,
consldering the separation of keloprofen enantiomers, pure methanol should be replaced by pure elhanol, since the former mobile phase prasents low




