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The two phenols, 6-O-desmethyl griseofulvin and 4-O-desmethyl griseofulvin are metabolites of the anti-
fungal drug griseofulvin. Herein, we present an improved synthesis of the 6-phenol derivative, and an
unequivocal proof of both structures by single-crystal X-ray analysis.

© 2010 Elsevier Ltd. All rights reserved.

The natural product griseofulvin (1) (see Fig. 1) was first iso-
lated by Oxford et al. in 1939' and later shown to possess anti-
fungal properties.? This antifungal agent is still in clinical use
today® and is the only orally administered drug approved by the
Food and Drug Administration for the treatment of tinea capitis
(ringworm of the scalp).* Recently, griseofulvin has received re-
newed attention due to reports of both antiproliferative effects in
cancer cells®~” as well as suppression of hepatitis C replication.®
As a result of its notoriously low water solubility, griseofulvin is
furthermore, often used as a benchmark compound in formulation
studies and in the development of drug delivery systems.®

The metabolism of griseofulvin has been studied both in vitro'®
and in vivo and reported in several publications. In addition to
studies in fungi,!! the in vivo metabolism of griseofulvin has been
investigated in rats,'> mice,!® rabbits,'* dogs,'®> and man.!%!”
Known important metabolites of griseofulvin include 6-O-desm-
ethylgriseofulvin (2) and 4-O-desmethylgriseofulvin (3), but their
structures have never been proven unambiguously. In the litera-
ture, it is commonly merely stated that the metabolites were com-
pared with authentic samples.!’"131517 QOthers!®!* have used
spectroscopic properties and melting points to identify the struc-
tures by comparing these data with earlier work.'®-2! We present
herein, the synthesis and crystal structures of both 6-O-desmethyl-
griseofulvin (2) and 4-O-desmethylgriseofulvin (3), which provide
final verification of the structural assignments.

6-0-Desmethylgriseofulvin (2) was first synthesized by Arkley
et al. in six steps with an overall yield of 14% (Scheme 1).22 To con-
firm the outcome of these transformations, the synthetic route was
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reproduced and we were actually able to isolate a small amount of
2 at step three (Scheme 1). The lengthy synthesis and poor yield of
this route prompted us to search for a more convenient method to
access 2. Thus, we were pleased to obtain the desired phenol in 29%
yield after the treatment of griseofulvin (1) with Lil in pyridine at
115 °C (Scheme 2).22 The synthesis of 4-O-desmethylgriseofulvin

Figure 1. The structures of griseofulvin (1), 6-O-desmethylgriseofulvin (2) and 4-0-
desmethylgriseofulvin (3).
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Scheme 1. Reagents: (a) HOAc, 2 M H,SOy4; (b) 0.5 M NaOH; (c) 2,2-dimethoxy-
propane, p-toluenesulfonic acid, MeOH; (d) K,COs, BnBr, acetone; (e) 5% Pd/C, Ha,
EtOAc.
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Scheme 2. Reagents: (a) Lil, pyridine, 115 °C, (29%); (b) Mgl,, Et,0, toluene, (98%).
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Figure 3. ORTEP view of 4-O-desmethylgriseofulvin (3).

(3) was performed by treatment of 1 with Mgl, in a mixture of
diethyl ether and toluene (Scheme 2), a slight modification of the
procedure originally published by Arkley et al.2*

The structures of 2 and 3 were confirmed unequivocally by the
use of single-crystal X-ray analysis (Figs. 2 and 3).24 It is not possi-
ble to distinguish between the 4 and 6 methoxy groups of 1 by
gHMBC as no ¥ correlation is observed. The 'H NMR spectrum of
2 (see Supplementary data) does not exhibit a signal for the pheno-
lic hydroxy group, due to rapid proton exchange, and thus no het-
eronuclear correlations can be used to aid in the assignment of the
spectrum. For 3, the phenolic proton is observed (see Supplemen-
tary data) and the gHMBC contains a single 3J,;c correlation to C-3a,

confirming the position of the phenol. The UV and fluorescence
spectra of 2 and 3 were all but identical, and despite small differ-
ences in the MS-MS spectra (see Supplementary data), the reten-
tion time?® is still the most reliable and sensitive analytical
method for distinguishing the two phenols.
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