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Abstract: Ethyl 2-diazomalonyl chloride rcadxly reacts with aromatic and aliphatic amines, alcohols, thiols,
and amides to form a variety of a-diazo carbonyl species.

a-Diazo carbonyl compounds have found numerous applications in organic synthesis, and
their use in either heterocyclic or carbocyciic ring formation is well precedented.1-8 The Amdt-Eistert
sequence employs the Wolff rearrangement of an a-diazo ketone to a ketene in the one-carbon
homologation of carboxylic acids.® Ring contraction of cyclic diazo ketones represents a general
method for the preparation of highly strained small ring compounds.1? a-Diazo carbonyl compounds
are also precursors to metallo-carbenoid intarmediates when exposed to many metal compiexes or
salts.11 Typically, a-diazo carbonyl systems are constructed by diazo transfer to a methylene unit
adjacent to one or more electron-withdrawing groups.'2 Occasionally, difficulties are encountered
because the yieid of product may be low, undesirable side reactions may compete with diazo transfer,
or the lability of the diazo compound precludes its isolation.13 In this communication we present an
alternate and a very facile procedure which enables the one-pot preparation of a variety of a-diazo
carbonyl compounds under mild conditions. This new route involvas formation of the diazo com-

pound by reaction of a nucleophilic reagent with ethy! 2-diazomalony! chleride.
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Ethyl 2-diazomalonyl-chloride (3)14 has attracted some previous attention from the biochemical
community since it serves as a photoaffinity label in proteins and as an active site directed modifier of
nucleophilic side chains of enzymes. 1S This compound is a pale yellow oit which is preparable in high
yield from inexpensive starting materials and can be stored indefinitely at -20°C. By using the proce-
dure described below, we have been successiful in preparing large quantities (10~20 g) of 8 from
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ethyl diazoacetate and triphosgene. The material is an exceptionally safe diazoacetylating agent16 as
we have been unable to initiate a detonation by friction, shock or rapid heating. A related experimen-
tal protocol was used to prepare t-butyl 2-diazomalonyl chloride (4) starting from t-butyl diazoacet-
ate'7 and triphosgene.

As can be seen in Table 1, diazoacetamides are readily produced in good-excellent yield by the
rapid diazoacetylation of amines under neutral conditions. Reactions were typically complete within 1
hat 0°C. This represents a significant improvement over previous syntheses of acid-sensitive diazo-
acetyl compounds and can be advantageously compared to the previously reported methods of
diazoacetylation.16 Both reagents 3 and 4 react with alcohols, thiols and amides under neutral or
basic conditions. Selective N-diazoacetylation occurred using a 1,2-amino alcohol. The utilization of
3 with alcohols results in the formation of diazo ketoesters in high yield (Table |). Diazoacetylation of
phenol {entry 4) as well as benzylic or aliphatic alcohols (entries 5 and 6) is extremely efficient under
basic conditions (2,6-lutidine or NaH). Even a hindered alcohol such as 11 (i.e., entry 7) could be
acylated with this reagent in good yield. Our method aiso lends itself to the efficient preparation of
diazo thicesters. Thus, aromatic or aliphatic thiols were readily converted to diazo thicesters (entries
8-10) under several different reaction conditions producing the desired products in good yield.

Entries 11-14 demonstrate the abplicability of the method to the preparation of diazo amido-
esters. It was necessary to use the lithium salt (7.e., n-BuLi + RiCONHR;3) in order for reaction to
occur. Unactivated amides do not react with diazomalony! chicride 3. These examples represent the
first case where a diazoacetylating agent has been used to prepare a diazoimide directly from an
amide. Diazoacetamidation ciassically involves two steps, one of which consists of a diazo transfer
reaction.18 Although most of the reactions examined employ the ethyl ester 3, the t-buty! reagent 4
exhibited similar selectivity. In all cases, the product was easily separated from by-products on chro-

matography over silica gel (EtOAc/hexane).

Experimental Procedure

Preparation of Ethyl 2-Diazomalonyl Chioride (3). To a 3-necked flask equipped with a cold finger
and thermometer is added 16.8 g (56.6 mmol) of triphosgene and 75 mi. of benzene. The mixture is
cooled to 0°C and 0.5 g (6.0 mmol) of pyridine is added resulting in the formation of a white precipi-
tate. To this solution is added 16.1 g (0.14 mol) of ethy! diazoacetate at such a rate so that the inter-
nal temperature did not rise above 10°C The mixiure is warmed to 25°C and stirred for 4-6 h. The
red solution was filtered through a pad of celite, concentrated under reduced pressure and distilled
(bp 60-62°C (1.5 mm)) to give 11.0 g (44%) of 3'as a yellow liquiid; IR (neat) 2120 cm-1; 13C-NMR
(CDCl3, 75 MHz} § 14.1, 62.7, 64.1, 153.4, and 158.4.
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Method A: Diazomalony! chioride 3 (1.0 equiv), THF, 0°C.
Method B: Diazomalony! chloride 3 (1.5 equiv), 2,6-lutidine {2.0 equiv), CH2Clo, 0°C.
Methad C: (1) NaH, THF, 0°C; (2) Diazomalonyl chioride 3 (1.1 equiv).
Method D: (1) n-Buli (1.2 equiv), THF, -78°C; (2) Diazomalonyl chloride 4 (1.5 equiv).

Typical Procedure for Diazoacetylation

Mathod A. To a solution of the amine in THF at 0°C was added reagent 3 (1 equiv). Standard
aqueous workup, drying over NazSO4, evaporation of the solvent under reduced pressure and purifi-
cation by silica gel chromatography gave the purified product.

Method B. To a soluion of the amine or thiol and 2,6-utidine (2.0 equiv) in CH2Cl2 at 0°C, was
added reagent 3 (1.5 equiv). Standard workup as above gave the purified product.

Method C. To a suspension of NaH (1.5 equiv) in THF at 0°C was added a solution of the alcohol
or thiol in THF. Reagent 3 (1.5 equiv) was added and the mixture was warmed to 25°C. Standard
workup as above gave the purified product.

Method D. To a solution of the amide in THF at -78°C was added a solustion of n-Buli in hexane.
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To this mixture was added reagent 4 (1.5 equiv) and the mixture was warmed to 25°C. Standard
workup as above gave the purified product.19

In summary, diazoacetylation using ethyl 2-diazomalony! chloride provides a convenient

method for the preparation of a variety of diazo carbonyl compounds. Further applications of
diazoacetylating agents 3 @nd 4 are being investigated in our laboratory.
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