Tetrahedron Letters, Vol. 33, No. 24, pp. 3447-3448, 1992 0040-4039/92 $5.00 + .00
* Printed in Great Britain Pergamon Press Lid

A NEW REACTION INVOLVING Cp(CO)2Fe’K+ AND CARBOXONIUM SALTS FOR
SYNTHESIS OF CARBENE PRECURSORS
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Abstract: The synthesis of electrophilic iron carbene precursors from Fp anion
and carboxonium salts of acetals is described.

Due to their usefulness in generating highly reactive, nonheteroatom-stabilized carbenes,
preparation of precursors for electrophilic iron carbenes has received much attention recently.!
These carbenes are produced in-situ from their precursors for transfer to alkenes in cycloprop-
anation reactions.!¢ Conversely, heteroatom-stabilized carbenes are less reactive and instead are
often used as intermediates to the more reactive secondary, nonheteroatom-stabilized
carbenes.2 In pursuing various routes to carbene precursors we have discovered a new reaction
for Fp anion 3 with carboxonium salts 2 of acetals for the synthesis of both heteroatom and
nonheteroatom-stabilized iron carbene precursors.

Synthesis of 2a3 and 2b4 was achieved by dropwise addition of borontrifluoride etherate to
a slight excess of acetal 1a,b in dried diethyl ether over a one hour period at 0°C (Scheme I). A
white solid precipitated as the acid was added. The solvent was discarded by transfer via filter
stick, the carboxonium salt 2 washed three times with fresh solvent, and the salt dried under
vacuum. A solution of excess potassium cyclopentadienylirondicarbonyl (FpK) 3 in dried and
degassed THF at -78°C was transferred via canula to the salt flask held at -78°C. Within 30
minutes of the addition of anion, the reaction was complete as judged by disappearance in the IR
of the anion carbonyl peaks. In-vacuo removal of the solvent and extraction using pentane at
0°C to -23°C gave the precursors 4a and 4b in fair to excellent yield.5 The precursor 4b was
identified by its 1H NMR spectrum.6 Precursor 4a was characterized by spectroscopic methods.”

The carboxonium salt 2¢8 was synthesized using a similar procedure as above but with a
3 mole excess of acetal ¢ to reduce the possiblity of the presence of free acid. Since 2c is
soluble in ether it was transferred as a solution at -78°C to the FpK solution held at -78°C. The
reaction was determined to be complete within 30 minutes of addition. In-vacuo removal of the
solvent and separation from the acetal on an activity I alumina column using a 0-50% ether in
pentane mixture allowed the isolation of precursor 4c.%

The complex 4a is the first reported synthesis of such a precursor. To demonstrate the
utility of 4a in generating its carbene, a -78°C solution of 4a in methylene chloride
was treated with trimethylsilyl triflate and warmed to room temperature. A yellow solid
precipitated immediately upon addition of pentane. Recrystallization from pentane and
methylene chloride resulted in a 90% yield of the carbene [Fp=C(OCH3)2]* SO3CF3-.10
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Nucleophilic addition of the Fp anion to carboxonium salts represents the first example of
reaction involving these two species.!! Hegedus effected a nucleophilic addition to the carbox-
onium salt 2a using chromium pentacarbonyl dianion.3¢ However, he failed to observe any
reaction with the carboxonium salt 2b observing only that decomposition of the reagents
resulted upon reaction.
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Scheme | 3 OCH;
1a: R'=R"=OCHjg 2 4a: R'=R"= OCH; 96%
1b: R'=H, R"=OCH; 4b: R'=H, R*=OCH; 30%
1c: R'=H, R*=Ph 4c: R'=H, R"=Ph 44%

Not only is our new reaction using Fp anion successful with carboxonium salt 2a but also
with the carboxonium salts 2b and 2¢ of secondary and tertiary acetals, respectively. This
reaction represents a simple entry into the synthesis of precursors 4b6 and 4c.22:.¢.12 Future
investigation will focus on expanding this new reaction to a general method including a larger
variety of acetals for synthetically important carbene precursors.
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