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SYNTHESIS OF DIAZOACETIC ESTERS AND AMIDES

FROM CORRESPONDING ACETOACETIC ACID DERIVATIVES1

M. Regitz, J. Hocker2 and A. Liedhegener

Institut fiir Organische Chemie der Universitit

des Saarlandes, 66 Saarbrucken 11, Germany

p-TosN;
0 N(C,Hg),/ CH3CN 0
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- -
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1 Diazo group transfer
2. Deacetylation
,,0
- CHy COOK + H-C.-C\x
N2
R
X= -OR or —N:R (see Table 1 and 2) 3

The present paper describes the conversion of acetoacetic esters and

amides into diazoacetic esters and amides (1l - 3). 1In the first step,
. : 3

the diazo compounds 2 are prepared by diazo group transfer” onto the

g-oxo esters and amides ; with p-toluenesulfonyl azide in acetonitrile/

99



14: 04 27 January 2011

Downl oaded At:

REGITZ, HOCKER, AND LIEDHEGENER

triethylamine4. The diazoacetoacetic acid derivatives 2 are then con-
verted into the diazoacetic esters and amides 3 by deacetylation with
potassium hydroxide in the same solvent5. Diazo group transfer and

deacetylation may be accomplished in satisfactory yield by a "one-step

procedure' (1l — 3) without isolation of 2.

The results show (see Table 1 and 2), that this synthetic principle can

compete with the usual diazotization of amines.

Experimental

1. Synthesis of diazoacetoacetic esters and amides (2)

by diazo group transfer

Triethylamine (25.0 g, 0.25 mole) and 49.5 g (0.25 mole) p-toluenesulfonyl
azide are added to a solution of 0.25 mole of the B-oxo carbonyl compound
1 in 300 ml anhydrous acetonitrile, whereby the temperature increases to
about 30 - 50°. After 3 hrs. (diazoesters) or 24 hrs. (diazoamides) the
solvent is removed at 35°/12 mm with a rotary evaporator. The residue

is dissolved in 300 ml ether and washed successively with a solution of
14.0 g (0.25 mole) potassium hydroxide in 300 ml water and of 2.5 g
potassium hydroxide in the same quantity of water. (Acidification of

the aqueous potassium hydroxide phase with 6 N hydrochloric acid gives

-toluenesulfonyl amide, melting at 1360.) The yellow-orange ethereal
p y
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phase is dried over anhydrous sodium sulfate and the solvent is evapo-
rated at 350/12 mm until the residue has attained a constant weight.
For examples see Table 1. The preparation of ethyl and t-butyl diazo-
acetoacetate has already been described ina.

2. Diazoacetic esters and amides (3)

a) From diazoacetoacetic esters and amides (2): To a solution of

0.25 mole of the diazo compound 2 in 350 ml acetonitrile is added 15.4 g
(0.275 mole) potassium hydroxide in 250 ml water. The mixture is stirred
5 hrs. at room temperature and extracted three times with 200 ml ether.
The ethereal phase is washed with 100 ml water and dried over anhydrous
sodium sulfate. After removal of the solvent at 35 - 40°/100 mm6 on

. Lq s C s . 7
the rotary evaporator the residual oil is distilled in vacuum or re-

crystallized from ether at -70°. For examples see Table 2.

b) From acetoacetic esters and amides (l): 0.25 mole l is converted
into 2 by diazo group transfer as described under 1.; the acetonitrile
solution is directly mixed with 30.6 g (0.55 mole) potassium hydroxide in
250 ml water and stirred for 5 hrs. at room temperature. The isolation
of the diazoacetic esters and amides (3) is the same as described under

2 a), except that the ethereal phase is washed with 2.5 g potassium

hydroxide in 100 ml water instead of pure water. For examples see Table 2.
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The analogous synthesis of t-butyl diazoacetate with sodium
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and H. Schwall in Methoden der organ. Chemie (Houben-Weyl), 4.
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In the preparation of the more volatile methyl and ethyl diazo-
acetates, the solvent is distilled at 200 mm.

All distillations have been conducted taking the usual precautions;

there have been no explosions up to the present time. The dis-
tillation residue consists of 2 and 3.

Analyzed after recrystallization from ether at —700; cf.q.

The crude products were analyzed without further purification.
Referred to the product with constant bp.

Ethyl diazoacetate has also been prepared by diazo group transfer
with deformylation: M. Regitz and F. Menz, Chem. Ber. 101, 2622
(1968).

For analysis, a distilled sample was recrystallized from ether at
-70%; cf.4.

The diazoamide is largely decomposed by distillation; it is purified
by recrystallization from ether at -70°; cf.%.
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