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ABSTRACT

Ferrocenic glucocorticoids were synthesized from glucocorticoid precursors
(hydrocortisone and prednisolone) and ferrocene carboxaldehyde. Three reactions,
viz. Mannich, esterification and aldol condensation reaction, were used. The aldol
condensation was found to be the most suitable method and was used to synthesize
two novel ferrocenic glucocorticoid derivatives of prednisolone and hydrocortisone,

namely 16-ferrocenic-11B-hydroxyandrosta-1,4-diene-3,17-dione (FPA) and 16-
ferrocenic-11p3-hydroxyandrost-4-ene-3,17-dione (FHA). The two derivatives were
characterized by ESI-MS, *H NMR, **C NMR, DEPT, H-H COSY, C-H COSY and
HMBC. Their anti-inflammatory activities were determined by using rat hind paw
edema method were compared comparing with the parent compounds prednisolone
and hydrocortisone. At 1, 2 and 3 h, FPA showed the percentages of inflammation
inhibition of 80.99+13.0, 22.54+3.1 and 17.83%+3.1%, whereas its parent compound
prednisolone gave 82.52+9.2, 52.24+9.8 and 48.21+9.1% respectively. FHA gave the

percentages of inflammation inhibition of 68.24+10.0, 15.53+1.7 and 14.41+4.3%,



whereas its parent compound hydrocortisone gave 63.59+6.8, 52.46+7.4 and
35.58+1.5% respectively. The scavenging activity (SCsy) by the DPPH radical
scavenging method exhibited the concentration at 50% activity of the ferrocene
carboxaldehyde compound, FPA and FHA at 0.12+0.01, 0.76+0.03 and 0.95+0.06
mg/ml respectively. No activity of the parent compounds, (prednisolone and
hydrocortisone), was detected, while the standard, vitamin C, vitamin E and BHT
gave the SCsp value of 0.021+0.002, 0.030+0.001 and 0.037+0.004 mg/mi
respectively. The concentration at 50% of ferrous metal ion chelating activity (MCsp)
for ferrocene carboxaldehyde, FPA and FHA was 0.14+0.008, 0.61+0.07 and
0.98+0.01 mg/ml respectively. No activity of the parent compounds, (prednisolone
and hydrocortisone), was observed, while the standard EDTA gave the MCsy of
0.03+0.001 mg/ml. The FPA novel ferrocenic derivatives showed anti-cancer activity
in HeLa cell line with a higher anti-cancer activitiy than their parent compounds,
ferrocene carboxaldehyde and prednisolone of about 4.16 and 5.28 times. The FHA
novel ferrocenic derivatives showed anti-cancer activity in HeLa cell line with higher
anti-cancer activities than their parent compounds, ferrocene carboxaldehyde and
hydrocortisone of about 3.25 and 5.13 times respectively. The concentration
exhibiting 50% of anti-proliferation activity (Glsg) of FPA and FHA were
0.672+0.073 and 0.862+0.032 pg/ml, which were 2.69 and 3.45 times of doxorubicin
respectively. Their parent compounds, ferrocene carboxaldehyde, prednisolone and
hydrocortisone gave the Glsy values of 2.799+0.164, 3.550+0.247 and 4.421+0.297
ug/ml, while the standard doxorubicin gave the Glsy value of 0.250£0.017 pg/ml. The
results from this study can be used to further investigate for a novel anti-inflammatory
and anti-cancer drug. The FPA and FHA derivative did not show the inhibition zone

of antibacterial activity.
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