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Summary : 1,3-Dienic or styryl o -amino acid precursors § and 10 are
easily obtained through the catalytic carbopalladation of allenes followed
by the trapping of the intermediate n-allyl complex 3 with either the
anion of Schiff base 5 or of acetamidomalonate 2 .

Increasing interest has been recently devoted to the synthesis of non proteogenic
unsaturated ot —amino acids ; indeed some of these have documented biological activities,
especially as suicide enzyme inhibitors (1). Among the possible unsaturations, the introduction of
an ethylenic (lb-c, 2), acetylenic (3), or allenic (4) functionality has been studied. As an
example, ethynylglycine has been demonstrated to inactivate alanine racemase (5).

Therefore we found it an interesting target to synthesize dienic or styryl o-amino acids
which feature an extended unsaturated functionality and could eventually show biological
properties. Such compounds seemed to be easily obtained through a palladium-catalyzed synthesis of
1,3-dienic branched systems 4 from allemnes 1 and vinyl halides or triflates 2 we described

recently (8) ; this one involves a sequentlal two-step process, namely : 1) the carbopalladation of
the allenic compound and 1ii) trapping of the intermediate n-allyl palladium complex 3 by a

carbonucleophile.
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This methodology, coupled with the reported use of the anions of Schiff base 5 (2) and
diethyl N-acetylaminomalonate 2 (7) as nucleophiles in palladium-catalyzed allylation, should
lead to the anticipated dienic o -amino acid precursors 6 and 10 respectively.
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Thus 1,2-propadiene la (2 eq.) was treated in an autoclave (THF ; 24 h ; 65-70°C) with a
vinyl or aromatic halide 2 (1.3 eg.) and 1 eq. of the lithium enolate of the Schiff base derived

from methyl glycinate 5 in the presence of the catalytic system bis(dibenzylideneacetone)}
palladium - 1,2-bis(diphenylphosphino)ethane [Pd(dba)y; + 1 eq. dppe ; 4% molar].

Our preliminary results are reported in the table together with the following deprotecting
transformations to the final o -amino acids 8 .

Vinyl and aryl halides 2g-¢ lead to the expected alkylated Schiff bases 6a-c in
unoptimized 35-56 % yield . Hydrolysis of the imine functionality was realized by treating
compounds & with aqueous hydrochloric acid . However it came to light that the dienic systems of

these imino and amino esters 6 and 7 are quite sensitive to an acidic medium, so that only very
mild conditions [2MN HC1 (10 molar eg.) in ether at 20°C for 0.5 h ] were nearly satisfactory :
"&-amino esters 7 were then obtained as pure oily compounds which did not need any purification
step. Saponification (1.2 eq. of NaOH in methanol, 20°C, 2h) followed by direct ion exchange
chromatrography (DOWEX 50WX8 resin ; 20/80 : pyridine/water) afforded the o -amino acids 8 as
white solids (8).

The same procedure was applied to a monosubstituted allene, 1,2-decadiene lb ; its
reaction with isopropenyl bromide gave a stereoisomeric mixture E/Z = 75/25 of the «-imino ester
éd (45 %), showing once more that the palladium-catalyzed sequence is (E)-stereoselective,

presumably because of the preferred anti configuration of the intermediate n-allyl complex 3 (&)

His5Cr
== f _PdOMLn 2 THF - 50°C p N=CPh,

Br 1 N=CPh COOMe
i - 2
R PdLo Li - CH< coome
i 20 ®
3 anti 6d  E/Z = 75/25

The second of -amino acid precursor, diethyl N-acetylamino malonate 2 , was tested with a
very similar experimental procedure, except that the reactions were carried out in
dimethylsulfoxide because of the scarce solubility of its sodium salt in tetrahydrofurane.
Compounds 10 were obtained in modest yield, Even if the hydrolysis of the acetamidomalonate
functionality to an %-amino acid has already been described using strong acidic conditions [6N HC1,
MeOH-H20, reflux](9), our first attemps to realize this transformation from compounds 10 did not
succeed in our hands.

However, a two-step deprotective transformation (3a) could be carried out with the styrenic
acetamidomalonate 10g¢ : its saponification followed by,féecarboxylation leads to acetamido ester

1lc in low yield.

§) 1.05 eq. KOH - EtOH/ Hy0

2) I N HCl - dioxane/reflux - 24 h

10¢ lc (36 %)
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In conclusion, it has been demonstrated that the carbopalladation of allenes by vinyl ar aryl
palladium species allows the rapid building-up of the 1,3-dienic or styryl skeletons of
unsaturated ®-amino acids. Schiff base of methyl glycinate 5  seems more appropriate as
carbonuc leophile because of an easier deprotection of the -imino ester 6 to the amino acid 8 ;
the biological properties of these compounds are currently under investigation.
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a) 2N HC1 (10 eq.) , ether , 20°C, 0.5 h.
p) methanclic IN NaoOH (1.2 eq. ), 20°C, 2h followed by DOWEX 50Wx8 ion exchange chromatography.

Nuclegphile Vinyl 6 or 10 z 8
(solvent) halide
2a B(’ 6a 52 % 7a 66 % 8ag 57%
T
o N=CPhy
Li - CHS coome
2 ‘f 6 56% 7b 68 % 8h 68 %
Li- .5. Br
2 @P 6c  35% T 4% Bc 67 %
(THF) I
NH-Ac “
Na - C<& COOEt 20 [ oh 50%
COOEt r
Na-3 x (OP 0 0%
(DMSO) 1

Yields refer to isolated material purified to homogeneity by chromatography except for 7 which
were obtained as pure material.
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This work was presented at the Seventh IUPAC Conference on Organic Synthesis , July 4-7 1988,
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