CD spectra of pharmaceuticals substances - Steroids (3)

1. Estradiol

Estradiol is the most effective estrogen and is primarily found in
the ovary and placenta. The secretion of estradiol from mammalian
ovaries increases during the follicular maturation phase, reaches a
maximum just before ovulation (40 to 200 pg/1 ml blood plasma)
and decreases rapidly after ovulation to 10 to 30 pg/l ml blood
plasma.? Estradiol is not described in the Japanese Pharmacopoeia.

Figure 1 shows the CD/UV spectra of estradiol. According to the
assignments for chiral substituted benzenes,? the 'Lv-band in UV
and negative CD can be assigned to absorption in the wavelength
range from 300 to 250 nm, the 'La-band in UV and positive CD to
that of 300 to 250 nm and the 'Bap-band in UV and positive CD to
that of around 200nm. A spectroscopic moment, namely a
transition moment induced by the substitution to benzene ring, is
simply evaluated using a O6-substituted tetralin as a model
compound of estradiol, as shown in the figure below. This figure
well demonstrates that the Cotton effect for the !'La-band of
estradiol possessing a B-ring with right (P)-helicity is negative.

2. Estriol

Estriol is used as a follicular hormone agonist for estrogen
insufficiency in women after menopause, and also as a drug for
osteoporosis.5)

Figure 2 shows the CD/UV spectra of estriol. Both are quite similar
to those of estradiol, as shown in Figure 1.

3. Estradiol benzoate

Estradiol benzoate has higher durability of action than estradiol and
therefore it is extensively used for the various problems
accompanying the disorder of follicular hormones. Figure 3 shows
the CD/UV spectra of estradiol benzoate. They are different from
those of estradiol or estriol. The difference is due to the effect of
the benzoate group bound to the phenol group. Particularly, the 'Lb-
band in the UV spectrum of estradiol benzoate shows a shift to a
shorter wavelength in comparison with estradiol and estriol, and the
sign of the CD for the former reverses to positive, while it is
negative for the latter.

4. Sodium prasterone sulfate

Sodium prasterone sulfate, a water-soluble androgen secreted by
adrenal glands, changes to a precursor of estrogen at pregnancy. It
is applied for cervical ripening insufficiency at the end stage of
pregnancy.” Figure 4 shows the CD/UV spectra of sodium
prasterone sulfate. In both of the spectra, the absorptions are
assigned to the R-band of the carbonyl group at the 17th site. The
cyclopentanone ring in the 140-17-ketosteroid has an envelope-
type conformation, as shown in the right figure and its octant
projection chart explains the positive Cotton effect.®)
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