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OKi appficztiion of thin-layer chrorn~~g~ph~ (TLC) ad ~ZS chromatography 
to the an&&s of autoxidked chofesterof ~cholest-5-err-3&0~~ (IjL--I has Ied tc the 
discovery of over ten sterc~i hydroperctxides formed by the direct attack 05 mofecuIar 
oxygen on the stero15-r0 znd of other hydroperoxidcs zssaciat~A with scksion of the 
side-ch&P and with additional oxidation of the A-tint. WC have Utilized binary 
solveent mixtures excltrsive~y for TLC of these hydroperwides 2nd their mmxerous 
thermal decomposition products, the ~manipuktkn of binary sofveat mixture propor- 
tions heretofore seriIng ox needs. 

OcctGx~alfy positive hjrdroperoxide cofor tests’ mzy be obtained over%qing 
the chromato,gap’hk zone nominzliy containing chotestkro!. !&hot@ several crf the 
side-chain hydroperoxideP are close to cholesterol and chc3l2aerol20~--hydroperoxZde 

may be made to overkp the ChokSteFof z@zze by m+~ulatiion oF sclve-ents, it wzs 
obvious that the ILFIOWTE side-&&n tqdrcqerotiides did n& account for the positive 
peroxide test in all mses. We now p i&de expknaticn of f&se obseFat&s in the 
discovery of the anoma!or;s chrornatog~~phic behavicsur of the epimerlc &hydroper- 
oxychoEest4en-S-ones III and IV whereby, depending cm soknt propotions used, 
the msb&ty of these steroids mzq- be greater tian, less t&m, or equal to that of 
chofesteero!. 
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It 5~ fm&meml to mpiriwf chromatographic operations that the mobility 
of a given c*nY?onent may be altered by change of solvent and f&at relative m&i&& 

of @JCI components maS- be mzried as weI1. However, revelers& of relative mobztjes 

cawed by tfie m@ce &eratiGn of propG&onr Gf a binary solvent mixture is not 

co_mmOn- h&d exampia of such behaviour for steroids haye bgtn repodedx-14, 

but by and-&e sucfr matters have not received attention for either partition or 
adsorption modes of chromato_mphyls-15. Accordingly, the marked reversal of 
m&&ties 5f the epimeric Ghydroperotides In and 1~ r retative to those of cholesterol 
and its-isomer choIest-+en-3~-ol [If) as exhibited in Fig. I merits attention bo& from 

the novel@ and possible theoretical concern but also as a practica1 matter of the 
proper analysis of complex samples of autoxidized cholesterol. 

TLC of the steroids was conducted using 20 x 20 cm chromatopfates of silica 
gel HF2s4 (Merck, Darmstadt, G.F.R.) 0.25 mm thick, using triple ascending solvent 
irrigation for optimal resofution of components. Steroids were dewzted by their UV 
Eght absorption, by N,N-dimethyl-p-phenylenediaminG, and by 50% su!furic acidI. 
_MobiIity dati were obtained using cholesterol, generally near mid-plate, as unit 
mobility. 

AS demonstrated in Fig. I, the mobilities of the A*-S$atcohol If and the 
corresponding dc3-ketone choIest4en-3-one (V2 remain uniformly greater than 
choksterot despite variation in solvent nature and proportions, although at the low 
solvent ratios (high ethyl acetate proportions) both If and V approach cholesterol in 
mobiEq_ the several steroid hydropero.xides of our experience5-11 have sirnilarfy 
exhibited a &ed relationship to cholesterol, being uniformly more polar. The related 
epimeric dfrydiGxy-~‘3-ketones BE-hydroxycholest-4-en-3-one and 6,$-hydroxy- 
chotest4en-3-one fi~rewise were uniformly resolved from one another and more polar 
than cholesterol. 
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The epimerk fi---fiy&o~ro_~&s fff and LV exhibit quite different prdperties. 
In bezzene-ethyi acetate tixtures the epimeric 6-hydroperoxide-s v&e uo=oIved 
and their re:atioilstip to choles;erol aad the isomeric 4Qterot E varied a~ shown in 
-Fig.- 1A SU& tftat he Qh~dm~~~_Gdes co-&d be ma&nIafed to overlap the positions 
occupied by either stero$-f or 1X. Tn hexane*A&yf acetate mivtzes the 6-hydroper- 
oxides IZ and IV were resolved except at the 100~ solvent ratios, as ShO6M~i71 F&. IB. 

Agah the 6-hyZro_perox.i&s could be manipulated such as to overiap either sterof 1 
or If, but verv hi& proportions of ethyl acetate were required and resolution of the 
epimeric 6+dro~roxides IS and IV was iost. 

Very si~$ar behavionr was also obtained using the ternary soIverzt mixture 
hexane-benzene-ethyl acetate as shown in Fig. fC. Using the same ratios of mixed 
h+rocarbon solv.i;ents to ethyl acetate zs for the binaw solvent mixtures the eaeric 
&hydraperoxides El and IV we= either resolved from ane another and more poIar 
t&an cholesterol or were unresolved and more mobile than choIestero1. Trr this case 
the more mob& 6$hydroperoxide IV could be made to overlap the cholesterol zone 
wi& the less mobile 6a-hydroperoxide 111 as a more polar spot 0~ the cflromatogrzm, 

or the mo,x potar 6c-hydroperoxide EEI co&d be made to overlap the chofesterol zone 
with zhe fess polar 6$-hydroperoxide IV as a MOJX mobile component ahead of 
cholesteroE. The unresolved eplmeric Ghydroperoxides III and IV could a&o be made 
to overlap the isorrieric da-steroE 0. 

The anomalous behaviors of the epimeric 6-hydroperoxides II1 and IY cannot 
be attributed to either &-Z&ketone or Qhydroperoxide moiety aIone but mnst be a 
propem of the 4+-Z-ketone&-hydroperoxide structural feature. fntramofeccuiar 
hydrogen bonding between the 6-hydroperoxide and Scarbony soups is unlikely for 
either epimeric 6-hydroptroxide ff1 or IV, as the two su~ctrzral features are remote 
from one aoo’;her fn aU conformations examined using Dreidlng molecular models. 
Intermohcular selr” association enhanced in the more polar so&tot mixtures and 
diz&Gshed In the fess polar mixtures appe;rrs improbable. Inter~tion with the 
aromatic solvent bezene is unlikely, for the effects were demonstrated with hexane 
as weII. There remains i&era&on with a poEar soEvent enhanced in the solvent 
~&~tmes enriched in ethyf acetate. This possibilit_u is supported by use df neat diethyt 
ether as SOknt where both 6-hydroperoxides Eff and IV were substanfIaEEy More 
mobife than choIesteroI sod nnresolved from one another (refatiye mobHity : I, I .OO; 
IT, f.05; IfI and EYt l.fZ; V, 1.14). 

-This work was supponed financially by research grants from the Robert A. 
WeIch Foundation, Houston, Texas and from the U.S. FubIic Health Service (HL- 
10160). 
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