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A b s tr &c t : Ethyl 2-yl chloride readily rc~ctll with ammatic and aliphatic amines, alcohols, thiols, 
andamidestofmmavarktyofudiamcarbonylspecie8. 

a43lazo carbonyl compounds have found numerous applications in organic synthesis, and 

their use in either hetemcycllc or carbocy& ring formatlon is well precedented.1-s The Amdt-Eistert 

sequence employs the Wolff rearmngement of an a-diazo ketone to a ketene in the one-carbon 

hornologation of carboxylk adds.9 Ring contract&n of cyclic diazo ketones represents a genera! 

method for the preparation of highly strained small ring compounds.10 a-Diazo carbonyl compounds 

am also precursors to metalbcarbenoid intemrediates when exposed to many metal complexes or 

~alts.~~ TypicaUy, a-d&o carbony systems are constructed by diazo transfer to a methylene unit 

adjacent to one or more electron-withdrawing groups. 12 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. ‘3 In this communication we present an 

alternate and a very facile procedure which enables the one-pot preparation of a variety of adiazo 

carbonyl compounds under mild conditions. This new route involves formation of the diazo com- 

pound by reaction of a nucleophilic magent with ethyl 2diazomalonyl chloride. 
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Ethyl 2diazomabnyl-&bride (3)+4 ha& attracted sow previous attention from the blochemlcaf 
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yield from inexpensive starting matodals and-can be stered indefinitely at -2CPC. By using M pmce- 
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ethyl diazoaoetate and triphosgene. The materlal ls an exceptionally safe diazoacetylating agent’s as 

we have been unable to initiate a detonation by friction, shock or rapid heating. A related experimen- 

tal protocol was used to prepare Cbutyl2diazomalonyl chloride (4) starting from f-butyl diazoacet- 

ate17 and triphosgene. 

As can be seen in T&e 1, diazoacetamides a& readily produced in good-excellent yield by the 

rapid diazoacetylation of amines under neutral conditions. Reactions were typic&y complete within 1 

h at 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 

diazoacetylationls Both reagents 3 and 4 react with alcohols, thiols and amides under neutral or 

basic conditions. Selective Ndiazoacetylation occurred using a 1,2-amino alcohol. The utilization of 

3 with alcohols results in the formation of diazo ketoesters in high yield (Table I). Diazoacetyiation of 

phenol (entry 4) as well as benzylic or aliphatic alcohols (entries 5 and 6) is extremely efficient under 

basic conditions {2,6dutidine or NaH). Even a hindered alcohol such as 1 1 (Le., entry 7) could be 

acylated with this reagent in good yield. Our method afso lends itself to the efficient preparation of 

diazo thioesters. Thus, aromatic or aliphatic thlofs were readily converted to diazo thioesters (entries 

8-10) under several different reaction conditions producing the desired products in good yield. 

Entries 11-l 4 demonstrate the applicability of the method to the preparation of diazo amido- 

esters. It was necessary to use the lithium salt (i.e., n-BuLi + RqCONHRz) in order for reaction to 

occur. Unactivated amides do not react with diazomalonyf chforide 3. These examples represent the 

first case where a diazoacetyfating agent has been used to prepare a diazoimide directly from an 

amide. Diazoacetamidation classically involves two steps, one of which consists of a diazo transfer 

reaction.‘8 Although most of the reactions examined employ the ethyl ester 3, the t-butyi reagent 4 

exhibited similar selectivity. In ail cases, the product was easily separated from by-products on chro- 

matography over silica gel (EtOAtYhexane). 

EXper~mSntal ProCedUr8 
Preparafion of Ethyl 2-Dkomalonyl Chloride (91. To a 3-n&& flask et@ipped with a cold finger 

and thermometer is z&Wed 16.8 g (56.6 mmol) of tiphosgene and 75 & of benzene. The mixture is 

cooled to O°C and 0.5 g (6.0 mmol) of pyridn<is added resulting in the formation of a white precipi- 

tate. To this solution is aawed 76.1 g (0.14 mol) of ethyl diazoacetate at such a rate so thkt the inter- 

.nal tempeta&re did not r&e above. lOpC The mix&m is warmed to 25°C and stirred for 4-6 h. The 

red solution was filtered through a pad of c&e, concentrated under reduced pressure and distilled 
(bp SO-62* (1.5 mm)) to give 7 1.0 g (44%) of Fas a@hk &Id: IR (neat) 2120 cm-l: 1aC-NMR 
(CD&, 75 MHz) S 14.1, 627, M.1, $53.4, and 156.4. 
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TABLE 1 

11 

16 

He t hod A: Diazcmalonyl chloride 3 (1 .O equiv), II-IF, 0%. 
Ue t hod 9: Diazomabnyl chioride 3 (1.5 equiv), 2,6_lutidine (2.0 equiv), CH$&, 0%. 
Method C: (1) NaH, THF, WC; (2) Diiomabnyl chloride 3 (1.1 equiv). 
Met hod D: (1) n-B&i (1.2 equiv), THF, -76%; (2) Diazomalonyl chloride 4 (I .5 equiv). 

Tvpical Procedure for Dkoaoetyktion 
Method A. To a solution of the amine in 7HF at 0% was added reagent 3 (7 equfv). Slandatd 
aqueous wokup, drying over Na2so*. evz@oration of the sofvent und& retked pressure and purifi- 

cation by silica gel cittvm8tography gave the purifiedpmduct. 
Method B. To a sokrlion of the amine or thiol and2,64u&W?e (20 equiv) in C&Cl2 at 0%. was 

added reagent S’(f.5 &@v). Standa& workup as a6ove gave the purifedpmduct. 
Method C. To a susplrmnsJon of NW (1.5 equiv) in 77iF at 0% was ix#W a solution of the alcohol 

orthiolin THF. R~t3(1.5~.v)lvaLaWedand~mixturewaswannedto250C. Standard 

L4vlkLlpasafwWgave6?epum9dplvdlxz 
Method D. To a solution of the amide in THF at -76% was added a s&t&n of n-BuLi in hexane. 
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To this mixture was ackied magant 4 (1.5 equip) and the mixture was wam~ed to 2-C. Standard 

workup as above gav@ the puritkiprvcbu.~~ 

In summary, dioacetytation using ethyl 2-diazomalonyl chloride provides a convenient 

method for the preparation of a variety of diazo carbonyl compounds. Further applications of 

diazoacetylattn@ eg@nts g&xi ‘4 are being lnve&gated in our labomtuty. 
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