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Metalation of a-diazocarbonyl compounds using Grignard reagents.
A convenient synthesis of a-diazo-p-ketoesters and mixed esters
of a-diazomalonate
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Abstract—a-Diazocarbonyl compounds react with methylmagnesium bromide at —78 °C generating the corresponding a-diazo-o-
bromomagnesio species, which can be intercepted by various electrophilic reagents. For example, with alkyl chloroformates a-diazo-
B-ketoesters or mixed esters of a-diazomalonate are obtained in good yields.

© 2004 Elsevier Ltd. All rights reserved.

a-Diazo-B-ketoesters are of considerable importance as
precursors of carbonyl ylides,! and recently have also
been used to prepare furo[3,4-c]furan derivatives.’

In connection with a current synthetic study, we
required an array of a-diazo-B-ketoesters in which the
acyl portion of the molecule was widely varied. The
diazo transfer reaction to B-ketoesters,? which is one of
the most frequently used syntheses of these compounds,
was inappropriate for our purposes because the required
B-ketoesters were not readily accessible. The direct
acylation of diazoacetic esters although attractive, is
limited in scope to reactive acyl halides* and anhydrides
(e.g., trifluoroacetic anhydride).® It is known that o-
diazoacetic acid esters react with aldehydes and imines
in the presence of NaOH® or DBU.” In addition, o-
metalated diazo compounds based on lithium,? silver,’
mercury,'? or zinc!'! are easily generated and react with
various electrophilic reagents. We attempted to adapt
several of these methods to the synthesis of a-diazo-p-
ketoesters from o-diazoketones and alkyl chloro-
formates, but they either failed completely, or were of
limited generality. We were attracted by the report of
Schollkopf et al.!? concerning the deprotonation of ethyl
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diazoacetate with methylmagnesium iodide and the
subsequent generation of ethyl a-diazopropionate upon
reaction of the o-iodomagnesio species with methyl
iodide. This report describes the successful adaptation
of this methodology to the synthesis of a-diazo-p-
ketoesters from o-diazoketones and alkyl chlorofor-
mates.

In a model study, an equimolar amount of methyl-
magnesium bromide in THF was added to a THF
solution of ethyl diazoacetate at —78 °C (inert atmo-
sphere). After 30 min at —78 °C an equimolar amount of
ethyl chloroformate was added and after an additional
30min at —78°C, the reaction was quenched with
aqueous NH4Cl. Column chromatographic purification
on silica gel gave diethyl diazomalonate in 81% yield.
Not only was this process readily applicable to the
synthesis of mixed esters of a-diazomalonate (Table 1,
entries 9-11), it could also be used to prepare a-diazo-
B-ketoesters from a-diazoketones (entries 1-7)."°
Further-more, electrophilic reagents such as di-tert-
butyldicarbonate, MEM chloride, p-toluenesulfonyl
chloride, and piperonal produced the new o-diazo-f-
substituted carbonyl compounds shown in entries 11-14.

This synthesis of functionalized a-diazocarbonyl com-
pounds has one important limitation. Substrates with
acidic hydrogens o to the carbonyl moiety are deprot-
onated at this site and the carbanionic species so pro-
duced cyclizes. For example, the diazoketone 1'% is
converted into the enolate 2, which on acidification gives
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Table 1. Diazocompounds prepared from a-diazocarbonyl compounds, methylmagnesiumbromide and diverse electrophiles

0 THF 0 Ex Q
RH + CHsMgBr . R)STMQBr R)H(E
N, -78°C N, N,
Entry R Electrophile Diazocompound Yield Entry R Electrophile Diazocompound Yield
(%) (o)
o o
1 Ph CICOOEt phMOEt 79 81 EtO  CICOOEt )% 81
N2
0O O
2 Ph CICOOi-Bu Ph%OiBu 98 94d EtO CICOOBn M 82
N2
0O O
3 Ph (BOC),0 Ph)%omu 68 10 EtO  CICOOi-Bu Molsu 73
N2
o o o o
4 PhCH,CH, CICOOEt P“WOE‘ 58 111 EtO  (BOC),0 EtOMOtBu 63
N2 N2
o O 0]
5 PhCH,CH, CICOOBn ph/\)%osn 45 12 EtO CIMEM EtO O/\/o\ 44
Ny N2
o O o
6 PhCH,CH, CICOOi-Bu PhAMOiBU 42 137 EtO  CISO,C¢H,CH; Eto)g(sozcemcm 88
Nz N2
O O OHC o O OH
7 PhCHzCHz (BOC)zo PhWOtBu 42 14 Ph \C[ > Ph)YKCEO> 97
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the very unstable, but spectroscopically characterizable Acknowledgements

pyrazolinone 3."° If the enolate solution is left at room
temperature (12 h), acidification gives crystalline 3-phe-
nyl-4-hydroxypyrazole 4 (75% yield). This route to
4-hydroxypyrazoles has ample literature precedent
(Scheme 1).2!

In summary, o-diazo-p-keto esters, mixed esters of
o-diazomalonates, and other B-substituted o-diazo-
carbonyl compounds are easily prepared from a-diazo-
o-bromomagnesio carbonyl compounds and the
appropriate electrophilic reagent. The simplicity of
the method suggests that this route to B-functionalized
o-diazocarbonyl compounds will enjoy widespread
application.
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Scheme 1. Generation of pyrazolinone 3 and hydroxypyrazole 4
from 1.
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