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Abstract

Fischer-type carbene complexes react via nucleophilic attack with dibromomethyllithium or haloester lithium
enolates to afford bromomethyl ketones or -ketoesters, respectively. © 1998 Elsevier Science Ltd. All rights reserved.
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Fischer-type carbene complexes have become highly useful intermediates in organic synthesis,
due to the role that the metal center plays in controlling the reactivity and selectivity of reactions

at the substituent of the carbene carbon, showing advantages in comparison with their organic

bond in the Fischer-type carbene complex. Several methodologies can be used to transform
Fischer carbene complexes into different organic compounds such as esters [6-9], aldehydes
[10], ketones [11, 12], ethers [13] or methyl vinyl ethers [14]. In this context, we have previously
described a simple one-pot transformation of aromatic methoxycarbene complexes into aromatic
ketones, using in situ generated chloromethyllithium [15].

In the present communication we report two easy and simple one-pot transformations of
alkoxycarbene complexes, using dibromomethyllithium or o-haloester lithium enolates, into
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compounds are useful in organic synthesis [16,17].
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In a typical reaction, LDA [prepared from MeLi (1 mL of 1.5 M solution in EtZO 1.5 mmol)
and diiconronvlamine (021 ml: 1.5 mmol) in THF (R mlI )1 was added drg
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soluiton of carbene complex 1 (I mmoi) and dibromomethane 2 (0.11 mL; 1.5 mmol) n THF (5
mL) at -78°C, over 5 min. After stirring at -78°C for 5 min, the mixture was allowed to warm to
room temperature, hydrolysed with H,SO4 (1N; 15 mL) and extracted with Et,O (3x10 mL). The

solvents were distilled (O 1 mm Hg\ and the crude mixture nmdl_l_ct was subjected to flash
chromatography over silica gel to provide pure bromomethyl ketones 5.
Table 1.
Conversion of Fischer carbene complexes 1 into bromomethyl ketones 5 with dibromomethyllithium.
Entry R' R? Product® Yield (%)
1 Me phenyl Sa 94
2 Me p-methoxyphenyi 5b 89
3 Me 2-furyl Sc 85
4 Me B-naphthyl 5d 81
5 Me trans-phenyleyelonronyl Ko R2
6 Me irans-{p-chiorophenyijcyciopropyi 3 75
7 Me 2-bromo-3-phenylcyclopropyl Sg 85
8 (-)-8-phenylmenthyl trans-phenylcyclopropyl 5h 71
9 (-)-8-phenylmenthyl trans-(p-chlarophenvl)cyclonropyl Si 81
10 (-)-8-phenylmenthyl 2-bromo-3-phenylcyclopropyl 5j 76

# Aii roducts were fully characterized by spectroscopic methods (IR, ‘H- and “*C-NMR, and mass spectroscopy).
p y pe pec Py
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The reaction may be viewed as proceeding via nucleophilic atiack by the
dibromomethyllithium upon the electron-deficient carbene carbon to produce the intermediate 3

which subsequently undergoes a spontaneous B-elimination affording the corresponding bromo
nol ether 4 Hydrolysis of 4 affords the bromomethyl ketone 5. This mechanism
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the isolation, before hydrolysis, of the bromo enol ethers 4a, 4d, 4f and 4h (with a Z/E
relationship of approximately 1:1) from the carbene complexes 1a, 1d, 1f and 1h.
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This described method i1s general for aromatic, heteroaromatic and cyclopropyl carbene

carbene carbon atom.



We have also examined the nucleophilic addition of haloester lithium enolates

deprotonation of the corresponding a-monohalo- or a,o-dihalo-esters with LDA, to aromatic
alkoxycarbene complexes
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The reaction of aromatic alkoxycarbene complex 6 with the corresponding a-haloester or o, o-
dihaloester lithium enolate 7 at -78 °C led, after quenching with silica gel and standard
purification by silica gel column chromatography, to enol ethers 9 as a 1:1 mixture of Z and £
isomers. Subsequent hydrolyms of enol ethers 9 with H,SO, in THF afforded the corresponding
pure [3-ketoesters 10 (T
Table 2.

Conversion of aromatic Fischer carbene complexes 6 into enol ethers 9 and B-keto esters 10 with a-haloester or o,a-dihalocester
lithium enolates.

Entry Ar X R' R’ Product® Yield (%)°
1 phenyl Cl H Et 9a 80
2 phenyl Cl H Et 10a 80
3 phenyl Cl CsH, Et 9b 77
4 phenyl Cl C4Hy Et 10b 75
5 phenyl Cl Cl Me 9¢c 90
6 pheny Cl Ci Me i6c 33
7 phenyl Br H Me 9d 87
8 p-methoxyphenyl Cl H Et % 91
9 p-methoxyphenyl Cl H Et 10e %0
10 p-methoxyphenyl Ci CiHy Et of 95
11 p-methoxyphenyl Cl C4Hy Et 10f 90
12 p-methoxyphenyl Cl Cl Me 9¢ 90
13 p-methoxyphenyl Br H Me %h 87
i4 p-methoxyphenyl Br H Me i%h 31
15 2-furyl Cl Cl Me 9i 78
16 2-furyl Cl Cl Me 10i 75
17 2-furyl Br H Me 9i 73

* All products were fully characterized by spectroscopic methods (IR, 'H- and ""C-NMR, and mass spectroscopy).
® Isolated yield based on the starting Fischer carbene complex.
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dropwise a stirred solution of a-haloester or o,a-dihaloester (2 mmol) in THF (5mL) at -78 °C.
After stirring at -78 °C for 1 h., the carbene complex 6 (1.5 mmol) dissolved in THF (15 mlL) was

dded. The mixture was stirred at -78 °C for 1 h. and then was allowed to warm to room
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temperature. The reaction was quenched with silica gel (ca. 1 g), the solvents were distilled (0.1
mmHg), and the residue was subjected to flash column chromatography over silica gel to provide
the enol ethers 9.
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