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In connection with our work on steroid metabolism in pea plants', we needed
a chromatographic method for the separation of progesterone reduction products.
Available thin-layer chromatographic techniques® failed to resolve the complex
mixture of radioactive progmterone ‘metabolites. ngh-performance liquid chromato-
graphy {(HPLC) is highly efficient, but the reduciion producis of progesierone have
not been investigated systematically so far®. The oxidation products containing a
conjugated carbonyl group, such as the adrenocortical hormones, absorb UV radi-
ation at 254 nm and are thersfore easily detected in HPLC by fixed-wavelength
detectors. The reduction products with isolated double bonds or oxo groups, on the
other hand, require a variable UV detector, and for the saturated pregnane deriva-
tives only the refractive index (RI) detector is suitable.

In the present study we have compared the performance of adsorption with
that of reversed—phase partition chromatography in order to arrive at some gener-
alizations concerning their relative merits in the separation of stereoisomers®. We have
tested a total of 25 pregnane denvatwes, of which 4 were diones, 11 monohydroxy-
monoketones and 10 dlols.

EXFERIMENTAL""

The HPLC apparatus was asssmbled from commercially available components.
The pump was of the dual-piston reciprocating type, Constametnc II (Laboratory
Data Control, Division of Milton-Roy, Riviera Beach, Fla., U.S.A.), and the sample
injection valve was an Altex Model 905-23 (Altex, Berkeley, Calif., U.S.A.), with a
loop volume of 275 ul.

‘The adsorption column eons:sted of two stainless-steel chromatographic tubes
(Alitech, Arlington Heights, L, U.S.A.), cach 300 X 2 mm I.D., packed with
Partisil 5 (5 pm; Whatiban, Clifton, N.J., U.S.A.) connected in sais. The column
waspackedinourlaboramryﬁomabalanwd-densityslmyofthesiﬁcagelina

'Towhomennspoudenceshouldbeadd:&ed.

R:ﬁ:mmammyand]orpmduammedbythenepamnentsonlyforpmof
information and does not imply approval or recommendation of the product.to the exclusion of
cthers which may also be suitable.
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mmneoftembromoethmeandteuacblomethanemaHPLCslnnypachngnmt
(Model 29426; Haskel, Burbank, Calif., U.S.A.) and was washed with hexane. The
reversed-phase column consisted of two tubes, cach 250 X 4 mm LD. (Alltech),
packed with Zorbax BP-ODS (7-8 usm; DuPont, Wilmington, Del., US.A.). Zorbax
BP-ODSmamutureofchlorofounandbromoformwasalsopachedandwamd

with mretieaitol in i HPLC stary packiog oait, *~ "~ - 7o
‘The variable-wavelength detector was an Altex Model 155 with a flow cell

havmgalo-mmpath!mgthandazo-ylvolume,setatzsonm.l‘hemdeMotwas
a Waters Model R-401 (Waters Assoc., Milford, Mass., US.A.). A single-channel
recorder, Linear Model 355 (Linear, Irvine, Calif., U.S.A.) was attached to the output
of cither detector.

HPLCmpufomedattoomtemperahm(B‘) All solvents were “HPLC
grade” quality (Fisher Scientific, Fair Lawn, N.J., US.A.) and the cluents were
sonicated for about 15 min before use.

TABLE T
RETENTIONTIME OF PRBGNANE DERIVATIVB .

Conditicns: 1: SeeFig. 1; 2: same.enapt dmmwma).mlmpu.
RY getector; 3t 'see Fig. 4.

Composaxis . . Retention time (mtin).

1 .- 2. 3 -
4 - 40"
51 - 52
18 —_ &2
2. - s

.31 - 3
- 18 25
—_— 17 - 3
32 —_ s
61 —_ 41
39 -— 50
27 -_— 45
53 - 43
160 — 38
53 - 59

98 - 56
—_ 15 21
-— 15 215 ~
- 15 35 ,
- 16 4 i
—_ 15 29
- I3 3%
- 26 29
- 2 B N
—. M5 .27 B
-~ 145 38




NOTES ' L .om
RESULTS AND DISCUSSION

'~ Our results are summarized in Table I. The chromstographic conditions are
shown in the figure legends. Adsorption chromatography (Fig. 1) separated - Se-
pregnane-3,20-dione from the more polar 5f-epimer and progesterone from the more
polar A%-analog (Table I). In the reversed-phase partition system the saturated diones
were eluted not only later than the unsaturated diones but also in reverse order. Thus,
the four diones were completely separated by adsorption but not by partmon chro-
matography.

Among the monohydroxymonoketones, the 20-epimers are not sepatable by
adsorption under the conditions given in Table I, but the adsorption chromatogram
showang.Zgawausfulsepamnon,theZOa-epnmerbemgmorepolatthanthe

ABSORBANCE o 200nm

l I l & Hydrear-S A preguen-Ihene
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Fig. 1. mmmfm3mmsmmmmotmmmm
17 ug (Sa-pregnane-3,20-dionc) and 135 ug (3a-hydroxy-55-pregnan-20-one) of the steroids, dis-
solved in dichloromethane, were chromatographed on a column of Partisil §, 600 X 2mm LD.
Eluent, 0.252 ethauol in dichloromethane; flow-rate, 1 ml/min; pressure, 3200 p.si. Detector at
280 nm; range, 0.05. Recorder speed, 6 cm/h; span, 10mV..
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Fig. 3. Scparation of 4°-, 4°- and Sa-steroids of the pregriane series by réversed-pliase HPLC, 35 fig
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* - 20fepitierin each case. However, the best way to resolve such epimers is by reversed-
- phase partition: (Table I and Fig: 4): In that system the 20a-cpimers are consistently
. mmml&' -3 % prding 208-epimers. - .- .. - -2 T

-5 & 3Comparing;; steroids -epimeric .at C-3, we find that the equatorial hydroxyl
group (3B in.the ‘A/B-trans series and 3c in the A/B-cis series) is invariably more

__strongly. & :(Fig.-1). The differentiation -between progesterone, pregnenolone

‘and-3f-hydroxy-Sa-pregnan-20-one is biochemically-important, but their chromato-
graphie resolution by adsorption is difficuit (see Fig. 1), because they all have a similar
conforination. However, complete scparation can be achieved by partition chromato-
graphy (Fig. 3).. Reversed-phase partition chromatography was less useful for sepa-
ration of the 3¢~ from the 38-epimers among the monohydroxymonoketones.

For the separation of the maost polar reduction products of progesterone, the
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Fig. 4. Elution curve for 2 monchydroxymonocketones and $ diols of the pregnane series. About
85 ug of cach steroid was chromatographed in the reversed-phase system specified in Fig. 3, except
ﬁemmlmp&imm;sﬁﬁﬁm 8x. Recorder speed, 12 cmy/h; span, 10 mV.
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aird vice versa (Tabla Fand Fig; 4). This, the XKepiimears were generaily Genierrecoived .
hgm:ﬁﬁmﬁmﬁgadsnmhm,tﬁeaqmaﬁaysbmgdﬁdaﬁaﬁofﬁef-_
epimer:. hhﬁmmﬁmmwm&m
partitioa: than by’ adsamtion,; wherdas in.the:A/B-cis: sérics- ddsorption -cliromato-
qhywasngmowﬁ:ﬁotﬁsgsﬁemstﬁe?ﬁs&mx&mefufeﬁ’aﬁa&ofﬁewn&'
spoading” 3a-steroids.* 4% Steroids ‘cannot: be. separated from- their. Sa-analogs in'the
dm@mmsﬂabblmngZLm&ym&ww&mm
parnmsymandthed’-sutmdswmemdahudoftheﬁa-smmnd&nm,a
combination . of adsorption:and - reversed-phase . partition - chromatography - counid
pomnallymso!veevmtheeomplexmnmrsmoumemdmbmlognmlsamples.
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