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Abstract: (Polyene)Fe(CQ), complexes (1) are shown to be stable to a two-step osmylation/periodate cleavage
sequence to produce (dienal)Fe(CO), complexes (2). In contrast, ozonolysis of 1 has been reported to lead to
destruction of the complex.

Coordination of a diene to a Fe(CO)3 serves as an efficient method to protect the diene towards
reduction and cycloaddition reactions. Furthermore, addition to unsaturated centers (C=0, C=N, or C=C)
adjacent to the diene can occur in a diastereoselective fashion and this can be rendered into asymmetric
stereoselectivity if the (diene)Fe(CO)3 complex (1) is optically pure.! While the Fe(CO)3 moiety is robust to a
variety of reaction conditions, the oxidation of pendant functional groups (e.g. alcohol to carbonyl) is
notoriously difficult due to competitive oxidative decomplexation. 2 The diene ligand in 1 may be liberated by
a variety of oxidative conditions, i.e. ceric ammonium nitrate in methanol, 23 alkaline hydrogen peroxide,?
peracid,4 or ozonolysis.4 In fact, the destruction of (diene)Fe(CO) 3 complexes by ozonolysis has been used as
a "chemical purification” method for (trimethylenemethane)Fe(CO)3 complexes contaminated with
chromatographically inseparable triene complexes 1.5 We here report that the (diene)Fe(CO)3 group survives
the alternative two-step dihydroxylation/glycol cleavage sequence.
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The stoichiometric osmylation of (diene)Fe(CO)3 complexes with pendant olefins has been previously
reported. In this fashion, osmylation of trienes 1a, 1b and le gave the corresponding glycols 3a, 3b and 3e
(Table 1). Catalytic osmylation (5% OsOy, tBuOOH)7 of 1e gave 3¢ as a mixture of diastereomers (ca. 1:1),
while under the similar conditions 1d gave 3d (43%, 1:1 mixture of diastereomers) along with keto-alcohol 4
(18%) which could be separated by column chromatography. Reduction of 4 (NaBH4/MeOH) gave 3d (75%).

Treatment of 3a with NalO4 in THF/H20/23°C gave the known dienal 2a (61%) over a period of 18h.
Cleavage with Pb(OAc)4/pyr was considerably more rapid (10 min), however lower yields were obtained due
to competitive destruction of the Fe(CO)3 moiety. In a similar fashion, treatment of the glycols 3b-3d with
NalO4 gave the corresponding aldehydes 2b-d in moderate yields (Table 1). The presence of the aldehyde
functionality in complexes 2 was evident from IR and NMR spectral analysis. In contrast, treatment of 3e
under the same reaction conditions (23°C) gave only recovered 3e while reaction with NalOy at reflux or with
Pb(OAc)4/pyr led only to oxidative destruction of the starting material. The lack of reactivity of 3e toward
NalO4 might be attributed to restricted conformational mobility in the cyclic diol.

The following is a typical procedure: A solution of 3b6 (0.15 g, 0.48 mmol) and NalO4 (0.22g, 1.03
mmot) in THF/H20 (10 mL/5 mL) was stirred at rt for 4 h. Additional NalOg4 (0.63 g, 0.61 mmol) was added
and the reaction mixture was stirred until the disappearance of 3b was complete (TLC monitoring, 18 h). The
reaction mixture was poured into water (20 mL), extracted with ether (2 x 50 mL), dried (MgSO4) and
concentrated. Chromatographic purification gave 2b as orange needles (60 mg, 50%).
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TABLE 1. Dihydroxylation/Giycol Cleavage of (triene)Fe(CO)s Complexes (1)
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