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Nitration of the DBHA
Cyclopropanecarboxylate Enolate —
A New and Efficient Route to
1-Aminocyclopropane-1-carboxylic Acid**

Robert Hiner and Dieter Seebach*

Abstract: 1-Aminocyclopropane-1-carboxylic acid (1) is synthesized from 2,6-di-tert-bu-
tyl-4-methoxy-phenyl cyclopropanecarboxylate (4) by an overall electrophilic amination.
Key step is the nitration of the highly reactive enolate 5 generated by deprotonation of the

ester 4 with zerz- butyllithium.

1-Aminocyclopropane-1-carboxylic acid
(ACPC, 1) was first synthesized by Ingold
et al.! in 1922, long before Borroughs™
and Viéhdtalo and Virtanen™ showed it to
be a naturally occurring amino acid.
ACPC was found to be an intermediate in
the biosynthesis of ethylene, a natural
plant growth hormone™’, from methio-
nine. It also acts as the sole source of nitro-
gen for the bacterium Pseudomonas sp.
ACP®7 a5 well as for the yeast Hansenula
saturnus'®. Introduction of ACPC into
peptides® changes the N-C-CO angle rela-
tive to that of normal amino acid units in
peptides. A search in the Cambridge
Crystallographic Data File (version of
03.10.85) gave an angle « ~ 109° as mean
value of 93 a-methylalanine derivatives
(see 2a) whereas for (—)-coronamic acid
N-acetate (2b) a value of 116.31° is re-
ported for ¥
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Due to the importance of l-amino-
cyclopropane-1-carboxylic acid, several
groups have recently developed syntheses
of it!"1%d While some methods involve
carbene addition to an appropriate alkyl
acrylate!"™*&"  others use an ethylidation
of a glycine derivative®™? or a y-elimi-
nation % for the formation of the three-
membered ring. The amino acid 1 was also
prepared from cyclopropane-1,1-dicarbo-
xylic acid derivatives via Hofmann or Cur-
tius degradation!'*¥, Common to all of
these routes is that they start from a gemi-
nally difunctionalized precursor.

We now report a totally different route
to 1: In our work with ketenes!'"'” gene-
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rated in situ from ester enolates we found
that esters such as 4 (prepared from cyclo-
propanecarbonyl chloride 3) with sterically
protected carbonyl groups could easily be
deprotonated with tBuLi¥ in tetrahydro-
furan (THF) at —78 °C"". Treatment of the
enolate 5 from the « DBHA» ester 4b with
isoamyl nitrate gave DBHA 1-nitrocyclo-
propanecarboxylate 6 in 71 % yield!"’.
The a-nitro-acid was catalytically hy-
drogenated over Pd/C to the amino-acid
derivative 7 (86 %). Acetylation of 7 (—8)
and oxidative removal''” of the protecting
group followed by hydrolysis with 4N hy-
drochloric acid gave 1 in 73%. In the ap-
proach to aminocyclopropane carboxylic
acid (1) described here, the amino func-
tional group is introduced by overall elec-
trophilic amination. Thus, it should be ap-
plicable to many substituted cyclopropane
carboxylic acids, and to the «-bromo de-
rivatives 9 (from CBr, adducts) as well.
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