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Silybin, a flavolignan isolated from the fruits of milk thistle (Silybum marianum), is
clinically used for a plethora of biological effects, generally ascribed to its antioxidant

properties, safety and non-toxic consumption, even at high doses, in animals and
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silybin A (2R, 3R, 10R, 11R) silybin B (2R, 3R, 108, 115)

humans [1]. Recently, silybin has also received attention for its potential anticancer
and chemopreventive actions, as well as hypocholesterolemic, cardioprotective, and
neuroprotective activities [2-3]. Natural silybin consists of two diastereomers,
silybin A and silybin B in about 45:55 ratio.

The bioavailability and the clinical application of silybin are rather hampered by its low solubility in water. Several structural modifications of silybin have
been proposed in order to increase solubility and to facilitate in vivo applications but the properties of analogues are still unsatisfactory. Some recent
studies on the antiradical activity of silybin and dehydrosylibin (DHS) have identified the functional groups responsible for the activity [3]. The results
suggest that the C-23 position could be a site for modifications aimed to improve the bioactivity of silybin and/or DHS analogues since this site is not

involved in the antioxidant activity. Accordingly, we have prepared several derivatives by suitable reactions (Scheme 1) and tested (Fig. 1 and 2).
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12R‘=O*P~04©*N02 R2_H SRI < NHy Re= Hj‘ Ac,0, pyridine, r.t., over.night; 5% formic acid in CHZCIZ, r.t., 30 min. b)
J SO,-Et;N, DMF, r.t., 30 min.; NH,OH/CH,OH, r.t., 30 min. c) TPP, DPPA, THF,
e e 9 r.t., 5h; 0.1M HCI/EtOH (1:4, v/v), 50 °C, 20 min. d) H,, C/Pd, CH,OH, r.t.,
Pl Sn e L A ol wF"—o—QNOZ ®-i  overnight. e) 4-nitrophenyl dichlorophosphate, pyridine, 0 °C, 40 min.;
ONa NH,OH/CH;0OH, r.t., 30 min. f) CH;SO,Cl, pyridine, 0 °C to r.t., 1h. g) NaN;,
DMF, 70 °C, 2h.; NH,OH/CH,OH, r.t., 30 min. h) AcOK, DMF, 50 °C, 30 min.
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In order to expand the repertoire of silybin C-23 modified, we have also synthesized new silybins that are conjugated with

different labels through a phosphodiester bond and evaluated their antioxidant properties.
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free radical scavenging (DPPH) assays.
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Following the above approaches, the synthesis of a new library of 23-conjugated 21
silybin analogues is in progress in order to further optimize their scavenger el [ T S
activity.
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