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The concept of molecular planarity has been used in order to explain the
relative retention of compounds in both classical column and thin-layer chromato-
graphy when the adsorbent used as stationary phase is silica or alumina. In particular,
silica is effective for the separation of isomeric compounds; the surface of the adsor-
bent is regarded as being approximately planar and therefore, molecules which are
planaroreanmdﬂyadoptaplanaroonﬁguratxonwmﬁtmoremdﬂyontothe
adsorbent surface sites compared with isomeric molecules which adopt a less planar
or non-planar configuration'. This concept does not scem to have been discussed in
relation to the separatlon of compounds by high-performance liquid chromato-
graphy (HPLC) but it is clearly applicable.

Vitamin D and its structurally related thermal and photo isomers provide an
interesting set of stereochemically related compounds? for which a correlation of the
clution order and molecular planarity can be derived. Vitamin D, and vitamin D,
have almost identical molecular structures®; the structural difference is in the side
chain R. Vitamin D, has a double bond in the C,.C,; position and a methyl group
on Cy; vitamin ID; does not have these features. The chromatographic behaviour of
vitamin D; and vitamin D, is similar®.

In the determination of vitamin Dzorwmmmmphmmuhalprepm
tions, the thermal isomer, pre-vitamin D, is important in asmbmg biological potency
to a product’. The photo isomer of pre-vitamin D, tachystercl, is important in the
impurity screening of the productS. A suitable quantitative procedure for the assay of
vitamin D, in multivitamin tablets has been reported’. The elution order of pre-
vitaminD,vitaminDan;lpro—vihmineDwassimﬂartotheresnltsobtainedby
other workers applying adsorption mode of chromatography to the separation of the
thermal and photo isomers of-vitamin D®*-11. In this communication, a rationalisation
of the elution order of the vitamin D compounds is derived from a consideration of
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) thatdahv&plmrﬂyofthemoleculsmdthesmhemwleonfmuonsadopted
‘byﬂmmso&max“-“ d

. 'Fhedamealconﬁgnmuonofthewtammneompomdsaremustmtedm
Fig. l. The planarity order ot‘theeompomdsof mte:stand the obsetved retention
mmmé‘m'!&bhi. £, -

Pre -Vitamun D .
F’:g.l.(hgialconﬁsurationsofthevihminbcompotmds.

Thenmportantfeatursofthestereoeonﬁgnmﬂonsofthcmoleculsareas

follows.

Pro-vitamin D. ngsA,BandCa.temacha:reonformatmnandtheovera]l
molecule is planar.

Vitamin D. Ring A is in a fixed chair conformation, ring B is open and ring C
is in a chair conformation. The overall molccular conformation is thus less planar
than the pro-vitamin D.

Tachysterol (6:7, trans isomer of pre-vitamin D). Ring A is in a fixed chair
conformation which is more flexible than ring A in the vitamin D molecule. Ring B
is open and ring C is in a strained chair conformation because of the double bond in
C4C; position. Furthermore, there is interaction between the hydrogen atoms on Cs
and C,,. The overall molecular conformation is therefore less planar than vitamin D.

Lumisterol (9:10 anti isomer of pro-vitamin D). Ring A is in a chair conforma-
tion, ring B is in a fixed chair conformation and ring C is in a boat conformation
beczuse of the 98, 10« configuration. The net result is a relatively non-planar molecule
less planar than tachysterol but more planar than pre-vitamin D.

Pre-vitamin D. Ring A is in a strained chair conformation because of the double
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bond in the C,C,, position. Ring Bis open and ring Cis in a strained chair conformation
because of the double bond in the C;C, position. Furthermore, ring A is below the
plane of rings C and D and the overall result is an essentially non-planar molecule.

- The relative planarity order of the vitamin D rclated compounds is thus:
pro-vitamin D, vitamin D, tachysterol, lumisterol and pre-vitamin D which correlates
. inverssly with the elution order of these compounds as shown by their retention times
in: Table I. The reverse order of tachysterol and vitamin D, noted by one pair of
workers may be accounted for by a slight conformational change induced by inter-
action with the solvent; any acidic species in the solvent could effect a change in
molecular conformation. The concept of planarity and its relation to elution order
reported here would be of general application to the interpretation of the relative
retention of any series of structurally related isomeric compounds, which contained
the same functional group in HPLC, adsorption mode of chromatography. It wouald
not necessarily apply if the series of compounds contained functional groups of
different polarity.
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