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In paper partition chromatosraphy, . dimemnsional
dmwmmgnmmwmﬁnﬂn@smmm&ﬁmmeacmtechmque and has
frequently been wtilized! 3, .., In the separation of stervids. To calculate the resalt-
ing Ry valoes after the secomd development, Prusitor i derived a general relation-
ship, \wihmdlnmwmﬁeﬁlpmmmmlﬂh‘”"’ Remmﬁr thin-Faver chromatography, i.e.
chromatosraphy on a thin nom-a o laver (thim-faver chromatography withoat
binder, spread-laver dmmmmjtmgmaqpih:v m@lkwmb the techmique of MOTTIER AND
PoTTERAT®, has beem swocessiullly applied to the chromatographic separation of
stercids” 0. Ihemtstmdvmmmmm) determmme: the value of the repeated
development In this techmiquoe zmd to estzblislh the factors which infiuence the
mobility of the substamoes.

Chrometographic procedamrs
Approximately 23 g alumma (activity -1 250 mesh) are spread on a glass plate
(22 X =7 am) amnd a laver To cm wide Is smoothed by means of a glass rod which 1s
sleeved at each end with a 2z cam lenzth of polvetinlene tubing. The thickness of the
tubing is ©.6—0.8 mm and this deternmines the depth of the adsorption laver of alumina
on the glass plate. Stercid samples or azoedives im chloroform are spotted approx. 2 cm
{ffrom the marrower edge of the prepared glass plate.

The glass plate with the adsorptiom laver is placed in 2 glass tank (20 X< 30 X
20 cm) at a slope of 15-235° from the horizomtal and 5o mil of the mobile phase is poured
into the bottom of the tamk . The dromategram is developed by the ascending tech-
mique until the solvent reaches the other side of the glass plate (approx. 30435 min).

MNCETEODS

Detectiom

17-Ketosteroids were detected by spravime with the Zimmermann reagent (2 parts
I %, ethanolic m-dimtrobenzens=, I part 3N agueons KOH) on the alumina surface
when drv. The stercids appear as violet spots withowt heating after 2—3 min. Care
mmst e taken mot to disturb the alomins lkyver whem spraving.

RESTLTS AND DIECTSSTON
Factors imfmemcimg the Ry calmrs im & somgle rum
The flow rate of the solvemt fromt, 7.«. the reletion between the time and the distance
travelled by the fromt from the start is perabolie, the first 5 an being run within
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5—10 min, depending on the nature of the mobile phase and other conditions, whereas
20 cm requires 30—60 min. The flow rate decreases with increasing slope of the glass
plate and with decreasing grain size of alumina.

TABLE 1

THE INFLUENCE OF GRAIN SIZE OF ALUMINA ON
THE ’p VALUES OF I7-KETOSTEROIDS

Rp
Steroids grain sire
<< 0.06 mm > v.07 mm
Androstane-3,17-dione 0.83 0.58
4-Androstene-3,17-dione 0.73 0.48
5-Androsten-3f$-ol-17-one 0.41 0.26
Etiocholan-3x-0l-11,17-dione 0.28 0.18
5-Androsten-3f-0l-7,17-dione 0.23 0.17
5-Androstene-3f3,7x-diol-17-one 0.1z 0.07
Flow rate of solvent front 22cm/61min 22cm/23 min

Therefore, the Rr values, in the early stages, depend to a considerable degree on the
distance the solvent has run and only become constant after a run of more than
10-12 cm. The slope of the glass plate and the distance of the starting line from the
level of the solvent are of practically no importance. The Rr values increase with de-
creasing grain size of the adsorbent (Table I) and are influenced by the thickness of
the adsorbent layer (Table II).

TABLE II

THE INFLUENCE OF THE THICKNESS OF THE ALUMINA LAYER ON
THE Ip VALUES OF SOME 17-KETOSTEROIDS

Rg

Steroids Thickness of Aly Os-layer

0.9 mm 2.7 mm
Androstane-3,17-dione 0.98 0.90
5-Androsten-3f§-0l-17-one 0.58 0.46
Androstan-3e«-ol-17-one 0.53 0.43
Androstan-3x-0l-11,17-dione 0.23 ©.17
Etiocholan-3«-0l-11,17-dione 0.14 0.12
Etiocholane-3«,118-diol-17-one 0.06 0.03

Repeated development using different solvents

For the repeated development using different solvents with different distances for
the respective solvent fronts, PRusikovAi® derived a general equation, which slightly
modified? is as follows:

“Rp’” = al/b R (1 —R2) + Rz,

J. Chromatog., 12 (1963) 347351



TEE OFF REFEATED) DEVELORPMENT 349

TABILE IIN
THE [y VAltEs oF Q9oNE 177-6SEIOSITFROIDS AFTER REPEATED DEVELOPMENT WIiTH DIFFERENT
SOMNENTS FOR THE: SSAVME. DISTANCE.
Mhubiic phasc
e 1. Chlorofares: 1. Dicthy? cther
Ciidkoriffumn:  Dyotdivdiathior . Dicthelether 2. Chlareform
uRF'_-- “RF”
2y, .
Fenand! Calculated. Found Calculated
=_Amdrostene—afiail — P on SR, o 24 ~ o A a- o~ an
'D gat N LN vy mmﬂrﬂu:—u ”~uuu.._ ‘V.L.#;fl WLLJL}A AV SAM AV \J-— \v 4 / At 2
Amdrostane-gre<dl-rn, 17-done @3H @36 .60 0.6z 0.49 0.62
Eticdhdlane geedl-no, z<dfiome LT3 oo o145 0.48 c.36 0.38
Exiodhdlane—gz 1 o7«dioil-n77womre: @ n o (CIRT. o.46. 0.29 0.46

where “Ry” is tlle resotime Docatiom of e spot witlh respect to the second front, R,
and R, are the Ry wallnes im thye first amndl secondl system.,. respectively; and @ and b are
the distanges «of the firomt affter the firstt amd! second! development,. respectively. This

relamondbire weas dShoesm o e walbdl for thhe: seyan anatiom of sternids using ~nrpaﬂ..]:n er

WL Ut aale>: Respy. TpraTRlLTaS

(c-"tn'omaxmgn:agih\v Ty the aereemmentt betrweem tie experimental results and the theoreti-
PPN 1 [RPPRIPEN | AN | PPV URUI P CUPCPUUSISUNTY ) R UGIEUVERVIPS | MPTSRPITIS o Sy ey Sy rrees e e ] e e 4»1-..-.4- +han Grot cnlranmd+e As

Gl ({Cdu T GIUEZani mluuunumum., WD) WK alxJiORE: ‘Ilﬂwuu, H’LIU’\\L\JJ-LI% U@t LT 111,30 2uLvClLil u.Lu.
mot sobstamtiallly allter the activity off thhe: adsorbent,. #e., by the use of less polar
solvents. Tihe addiman of alicooiivols, the more: poiar etliers,, o esters to the mobile phase
«Guring the fost desediopmemnt s @ defmite: mffuence: om the results. The use of two

drfferent sdlvemts is justiifed espeatlliv if the solvents differ in: their behaviour; some-
times it is advantaoeons to mse a combimariom off two solvents having electron donor

and €lectran acogptor properties, respectively.. Some- results are shown in Table III

-
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Mudtiple repeated development in the same system

Multiple repeated development with only one solvent system is mow widely ermployed
and has proved successful in many practical cases. If the chromatogram iis dewedloped
with the same solvent always to the same distance, the equation for the secomd
development is simplified to:

“Rp’z = 2R — R®
and, for the n-th development it is:
“Rp''n =R (1 — Ry1) + Ry,
where “Rp""5 is the apparent Ry after the n-th development, R is the Ry walne after
the first and R,_; the value after the (n—1)-th development. The graphic represen-

tation of the resulting mobility related always to the constant solvent fromt—" Rz —
for the first to fifth development and any arbitrary original Ry iis given in Fig. .

TABLE IV

THE Rp VALUES AFTER THE 7i-th TIME OF REPEATED DEVELOPMENT "WITH THE SAME SOLUVIENT IROR
THE SAME DISTANCE

n= 1 2 3 4
Mobile phase: benzene—ethanol (98:2)
5-Androsten-38-ol-17-one i‘:llgd '24 gjg :ggg zg:g;
+-Androstene-3,17-dione fomed o33 oZ ok em
Mobile phase: tetrachloromethane
Sudan red fownd 013 o35 oar o3
Sudan yellos fomd o om oB el
Asgbenzen found o6 098 ooy e

The validity of this relationship was verified by @a repeated devclopmemnt of
several 17-ketosteroids in benzene-ethanol (98:2) and in tetrachloromethane @amnd is
shown in Table IV. It is also valid in those cases where the activity of aluniina may e
slightly affected by the mobile phase employed.

SUMMARY

The relationship for “Rp” of some steroids after repeated development im different
svstems was found to be valid in spread-layer chromatography :and :a relatiomnship
for the mobility of some steroids developed several times iin the same system was also
established.
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