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The formation of various a-diazo acetoacetic esters can be

obtained in a single transformation with good to excellent yields

using readily available 2-diazoacetoacetic acid.

Diazo carbonyl compounds are versatile building blocks in organic

synthesis.1 The unique reactivity of these compounds allows them

to undergo a variety of synthetic transformations that include C–H

insertions,2 Wolff rearrangements,3 cyclopropanations,4 and other

useful transformations.5 Over the past three decades, the utility

and scope of diazo carbonyl compounds have vastly increased due

to the development of various transition metal catalysts that can

control the chemoselectivity and regioselectivity of a given

reaction.6

In the course of recent synthetic studies, we required compounds

of the general type 2. We envisioned that accessing enone 2 from

alcohol 1 via standard protocols would be difficult due to

conjugate addition reactions of the enone to form undesired

products. Indeed, initial attempts to prepare 2 were unsuccessful

using known protocols (Fig. 1). For instance, coupling of alcohol 1

with diketene, followed by diazotization using pABSA7 with TEA

led only to decomposition.8 The synthesis of 2 via a transester-

ification route was also explored. However, treatment of alcohol 1

with methyl diazoacetoacetate (3) and dimethylaminopyridine

(DMAP) in toluene at 110 uC produced none of the desired

diazoester 2.9,10

It thus became apparent that compound 2 could not be

produced under basic conditions using known methods, and an

alternate strategy was required. We envisioned that 2-diazoace-

toacetic acid (4) could, in principle, be coupled to alcohols using

standard carbodiimide chemistry. A related system has been

employed by Kato for the preparation of nonsymetrical

diazomalonates by implementation of the mono-acid derived from

ethyl diazomalonate.11 Attempts to saponify ethyl diazoacetoace-

tate under identical conditions to those reported by Kato led only

to decomposition. As an alternative, we hypothesized that it could

be possible to obtain 2-diazoacetoacetic acid (4) by careful

hydrogenolysis of a benzyl ester without loss of N2. Gratifyingly,

hydrogenolysis under neutral conditions occurred smoothly in

THF at room temperature using 10% Pd/C (7% w/w) as catalyst to

provide a crude solution of diazoacetoacetic acid (4) and ca. 2–5%

of acetoacetic acid after filtration (Fig. 2).12

With diazo acid 4 in hand, we hoped that direct coupling under

neutral conditions would afford ester 2 in high yield. To our

delight, coupling of 4 with alcohol 1 proceeded rapidly upon

treatment with DCC and a catalytic amount of DMAP to provide

ester 2 in 77% yield (Table 1, entry 1). We then investigated the

scope of the esterification with a number of alcohols.13 As shown

in Table 1, esterification occurs efficiently for a variety of alcohols.

Primary and allylic alcohols couple with diazoacetoacetic acid in

good to excellent yields (entries 3–7). Secondary alcohols are also

competent substrates and lead to their respective a-diazo-

b-ketoesters in good yields (entries 1, 2, 9–11).14 As shown in

entry 8, 3-methoxyphenol undergoes esterification with 4 in 75%

yield. Amines are also tolerated under these conditions, as

illustrated by the coupling of 4 with phenethylamine to afford

the a-diazo-b-ketoamide in 95% yield (entry 12).15

In conclusion, a general method for obtaining a-diazoacetoa-

cetic esters using 2-diazoacetoacetic acid (4) has been described.

The latter reagent is readily generated, and can be synthesized on

reasonable scale (ca. 5.0 mmol) in a straightforward manner from

available starting materials. Coupling with acid 4 offers several

advantages over known methods. Mainly, it allows diazo

incorporation under neutral conditions into base-sensitive sub-

strates that could not be diazotized under known basic conditions.

Furthermore, esterification with 4 is more convergent than the

general method of acylation with diketene followed by diazotiza-

tion, as the substrate undergoes only a single transformation to

obtain the diazo dicarbonyl. The coupling of 2-diazoacetoacetic

acid (4) provides the desired products in good to excellent yields
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Fig. 1 Initial attempts toward 2.

Fig. 2 Generation of 2-diazoacetoacetic acid.
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Table 1 Coupling of 2-diazoacetoacetic acida

Entry Substrate Product Yieldb

1c,d 77

2 95

3 92

4 85

5 82

6 80

7 77

8d 75

9d 77

10d 81

11d 87

12 95

a Standard conditions: 0.50 mmol substrate, 2-diazoacetoacetic acid (2.2 equiv), DCC (2.0 equiv), DMAP (0.10 equiv), 3.30 mL CH2Cl2, 23 uC,
60–90 min. b Isolated yield. c 0.30 mmol substrate. d Reaction at 40 uC, 60–90 min.
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and tolerates a wide range of alcohols. In addition, amines can be

used as substrates for the amidation with 4, thus providing access

to a-diazo-b-ketoamides. The use of diazo ketoacids as coupling

partners in various synthetic efforts is currently being employed in

our laboratory.
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