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Thin Layer Chromatography

Purpose: To use thin layer chromatography (TLC) o determine the probable identiy of the
major active ingredients in commercial analgesic preparatons,

Reading: [edwigeer Chromatography (Introdocoon and TLOC)

INTRODUCTION

Chromatography 1s one of the mosr frequently used crganic rechniques. Chromatography is valu-
able not only a5 a mechod for iselaton and purification, but many types of chromartography ave
also valuable analvocal tools to quantitare amounts of compounds present. In chis experiment,
vou will use normal phase TLOC 1o demonstrate how this technique may be applied in qualieative
analysis {what 15 present, not exactly how much is present),

You will use TLC 1o analyze common analgesics. Analgesics are pain relievers (anodynes are mild
pain relevers). Most analgesic preparatons contain either aspirin, acetaminophen, or ibuprofen
as the acuve pain relief agene. In the past, phenacenn was used as an aspinn substitute,
Phenacenin s ne longer used because it was assoctated with kidney damage and there is some indi-
cation that it might also be a carcnogen.  Analgesics may conmain mgrediems unrelaved 1o the
reliel of pain. Caffeine is present in several commercial analpesics. 11 is passible thar addition of
nen-analgesics 1o these products is more for advernsing potennal than for increasing the effica-
ey of the product, In chis expenment, vou will also observe the importance of the solvent in pro-
ducing pood separation of sample components.

FYL The "Migraine Relief™ claim that is now on many analgesics is directly ted to their use
of caffeine, Caffeine has many wnigque biological effects. One of the most interesang 15 its
effect on the vascular system. Caffeine dilates all the bloed vessels in the hody from the neck
down. Curiouwsly, i constricts the blood vessels in the head. Although there is some argument
| that imnal cranal vasoconstriction trgpens the migraine actack, there is no arpument thar vaso-
constricion is the anly way to stop the attack. As an added bonus, caffeine also cuts the time
required for onset of relief roughly in half.

Occasionally, following prolonged stody, the FIJA will allow a prescription analgesic o be

released for OTC {over the counter’ use, Most recentdy ketoprofen (Oravail™ and Orudis™) and
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naproxen socdiom [_-’ma]::-r-:l:-:'ﬁ and Aleve™) have been released in OTC formuladgons, Like ibupro-

fen, ketoproten 15 a denvatve of 2-propancic acid. Naproxen is also a denvadve of 2-propanoic
acid, (J}-2-(0-methoxy-2-napthypropanocic acid. Naproxen sedium is the soluble sodium sale of
this acid. O nterest, ibuprofen and ketoprofen are sold and used a: their racemic mixourcs.

[

Naproxen, the prescripion drug Naprosyn™, and naproxen sodium are sold and vsed as the pure
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N enantivomer. The OTC formulanons are identocal wo the presenpoon drugs alben ar lower con-

Centratnns. .
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Aspirin is g regigtered trade name of the Baver Corporation,, because of s name recogniticn
many people use aspinn to descibe acerylzaboyhic aod (vou may nooce that many pharma-

ceutical preparatons will vse the abbreviaoon A5A to avod wrademark intringement). While .
ihuprofen {the genenc form of Adel™ and ."dn-hir‘.ﬂj and ketoprofen (the generic form of
Orudis® and Hmmil*’-’“’_: are sald as an enantiomeric mixtures, only the S-isomer 15 possesses
analgesic activite,. Ol of cuniosity, ibuprofen and ketoprofen conjugste with amino acids 1n
the body (3 specific process called glucuronidaton) and the glucuronides can (with enzymat-
i assistance) R to Y interconvert,

EXPERIMENTAL PROCEDURE

TLC & Comewon Anafpeaer. You will work in groups of #ver to compare resules. Each member
of the group will work with s dicferenr commercal analgesic sample and & dilterent TLC sobnent.
Cbrain an analgesic tabler, three (3) normal phase TLC sheets, a spormng capillary, and a morrar
and pestle from the supply ares. Be sure thar each smodenc in the group selects a different anal-
pesic mabier. annc the mbler wich four ml of reagent grade methanel and then graviee flrer the
suspension through a folded 17-cm piece of filrer paper in 2 short stem funnel, Prepare the TLOC
sheer for spoting, vouw will be apply g fivy (2] spots 1o each TLO |1|;|I:_. [ The proc dure [or rmark -
iz sl sowrning 2 TLO plare can be found i the Tecbargmer: Thin Laver l:'_'.hl'l:nL'_jﬁ.l.'-'.'E’_l'H'Fh-.- )
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Yow will be wsmg the same spottng capillary throughout this experment. You mav clean rhis l
capillary by waping the outside wach a Kim wipe dampened with acerone. The inside may be ]
washed by pulling up a small amount of methanol and then allowing this o drain onra a paper |
rorocel. Dhoing this several omes will be sufficient o clean the sporming canillary, This will allow F .
vere 1o proceed wichoui cross-contaminatng the standanis, This will also prevent cross-con ‘
|

ramination from ocouering on voar TEA plaes.
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Solutions of six (6} standards (aspirin, ibuprofen, acetaminophen, ketoprofen, naproxen sodium,
and catteine) are available for your use.  Use the templates below o mark yvour TLC plates prios
to sporting. The spots designated as 51 - 56 are the six standard solepons, Spot A s the exuract
of your analgesic tablet; spors B and € are the extracts of the mblers of the other two students
I YO EToup.

Plate #] Plate #2
i
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Each ztudent in the proup will use a different solvent. The three solvenrs 1o be used are hexanes,
ethyl acetate, and 73% ethyl acetate - 25% hexane. Pour sufficient developing solvent into the
TLC jar so there will be abour 3 to 6 mm of bhguwd in the botiom of the jar. Place the spotned
TLC sheet in the jar and allowr the solvent to ascend the sheet. The jar must be sealed o prevent
solvent from evaporating from the surface of the TLOC plate. Place the cap on the top of the jar
to seal it Allow the solvent to ascend unol it is abowr 710 15 mm from the top of the sheet,
Remove the TLC sheet and mark the solvent frone immediately.  After drving, view the TLC
uader the UV lamp and circle the spots. Calcolate the R value of each spot. Cawtion! Ultraviolet
light can damage the eve. Newr loak directly into the uliravioler lamp,

Compare vour results with those of the other students in the group. Determine which sclvent
give the best separation {different Rg) of the standards (pardeolarly those thar appear o be 1o
vour analpesic sample). Each smudent should then use the third TLC plate with che best solvent
oo compare vour sample with the standards thar appear 1o be {or might be] in vour sample. Spot
the third plare az indicared below (vow mav spot your unknown once or tadce).



