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Abstract: 1socyano-acetic acid ethylester 3 undergoes a base catal yzed
al dol -type addition to N N-dibenzylam no al dehydes g to form oxazolines 7
stereosel ectively; these can be ring-opened with NEt,, affording a,y-
diamino-g-hydroxy amino acid esters 2.

The synthesis of unnatural anmino acids is of considerable current inte-
rest, primarily due to their observed or potential biological activity as
such or as conponents of larger nolecules (e.g., peptides)). In this
communi cati on we report the stereosel ective synthesis of a,y-diamino-g-
hydroxy ami no acid derivatives of the type 2 starting from a-am no acids
1:
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Retrosynthetic analysis of 2 points to an aldol-type addition of a glycine
enolate or equivalent to N, Ndibenzylam no aldehydes 6 derived from 1.
I ndeed, previous studies have shown that sinple ester enolates add to g
with a high degree of non-chelation control?), which corresponds to the
relative stereochenmistry at c2/¢3 in the present target nolecules 2. Since
glycine enolates or equivalents are prochiral, sinple diastereoselectivity
at ci/c2in 2 is also relevant. Such syn-selectivity was reported by
Schol | kopf in the base-catal yzed addition of isocyano-acetic acid ester 3
to sinple aldehydes, the oxazolines 4 having the thernmodynanically con-
trolled (racemc) trans stereochemistry?). These undergo stereospecific
ring opening with NEty/H,0 to formracem c anmino acid derivatives 53),
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Using this nethodol ogy, we reacted the amno al dehydes 62) with 3. Indeed,
only two of the four possible diastereomers 2/9 were observed, the desired
stereoi somer 2 predominating?):
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a) R = CH 84 16 (62%
b) R = PhCHg 84 16 (58%)
c¢) R = (CHy)oCH 81 19 (73%
d) R = (CHg).CHCH, 67 13 (51%

The configurational assignnents were made by NVR-spectroscopy and x-ray
structural analysis, for exanple, of the major product 2b%)

Fig. 1. SHAKAL-drawi ng of adduct 2b !

The results show that thernodynamically controlled sinple diastereoselec-
tivity (syn at ci/cz)is > 98 % and that kinetically controlled diastereo-
facial selectivity in favor of non-chelation amounts to 81-87 % This is
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an imteresting case in which kinetic and thermodynamic control are both
operating at two different centers in one noblecule. In order to show that
no racemzation at C of the starting al dehydes & occurs, the adducts 2
were examined with an optically active HPLC colum. Using a cChiraSpherR
column®), no appreciable racenization was detected as shown by the ana-

lysis of 28 and its racenmic form

In order to increase diastereofacial selectivity, the lithium enol ate of
the ester 3 was prepared foll owed by Li/Zn exchange’). The resulting zn-
enolate 10 was added in situ to the aldehyde éb (R = PhCH,), affording a
m xture of four oxazolines 11 (7b/8b and the corresponding two cis-formns).
The crude product was subjected to cis/trans-equilibration using weakly
basic NaCNVEtOH to forma 90 : 10 mixture of 7b/g8b. Recrystallization from
ethanol resulted in an 81 %yield of pure 7b (R = PhCHy). This procedure®)
may be the method of choice, especially since separation of diastereoners

inthe final stage, i.e., of 279 is not uniformy easy.
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In sunmary, we have devised a sinple method for the stereosel ective syn-
thesis of a new class of amino acid esters 2 having differently protected
am no groups. Such regiospecific protection may be of utility in further
reactions. Since many amno acids 1 are also available in the D-form the

enantioners of the products 2 are also accessible.
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4) Typical procedure: The mixture of the ester 3 (0.22 m, 2.0 mmol) and
NacN (12.5 ng, 0.3 mmol) in 30 nl of ethanol is stirred at roomtenp. for
I5 nmin, cooled to o°c and treated with 2.0 mmol of an al dehyde 62)in5m
ethanol. After 0.5 h the tenp. is raised to 23°, the nixture stirred for
another 0.5 h and then worked up by addition of sat. NH,Cl. Fol |l ow ng
several extractions with ether the conbined org. phases are washed with
NaCl-soln. and dried over Mgso,. The solvent is renoved and the brown oil
is dissolved in 20 mM of ethanol. Several drops of NEt; and 2 ml H,0 are
added and the mixture is heated under reflux for 6 h. The mixture is
diluted with Hyo, extracted with ethyl acetate and dried over Mgso,.
Removal of solvents followed by flash chromatography (pet ether/ethyl
acetate 1 : 1) on sio, affords 2/9.

5) Details of the crystal structure are available fromthe Canbridge
Crystal l ographic Date Centre, University Chenical Lab., Lensfield Road,
Canbridge CB2 1ew, U K Request should be acconmpanied by a full literature
citation for this conmunication.
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is based on a Blaschke colum: G Blaschke, W Broker, W Fraenkel, Angew.
Chem 98 (1986) 808; Angew. Chem Int. Ed. Engl. 25 (1986) 830.
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8) The solution of the ester 3 (0.22 m, 2.0 mmo1) in 30 mM of dry THF is
treated with 2.0 mmol of n-butyllithiumin hexane at -78%. A sol ution of
ZnBry (473 ny, 2.1 mmol) in 10 mM THF is added dropwise and the mixture is
stirred for 0.5 h. The al dehyde g¢b in 10 mM THF is added and the m xture
is stirred for 17 h at -78%. sat. NH,Cl is added, the mixture is extrac-
ted with ether, the conbined org. phases are washed with Nacl-soln. and
dried over Mgso,, and the solvents are renoved. The crude product is dis-
solved in 50 m of abs. ethanol, two crystals of NacN are added and the
soln. is stirred at roomtenp. for 2 h. Water is added, the nmixture is
extracted with ether, the conbined org. phases are washed with NaCl-soln.
and dried over Mgso,, and the solvents are renoved. The crude product is
recrystallized from ethanol to afford 717 ng (81% of pure 7b having a
mp. of 84%. 13c-NMR (cDCl4): s = 14.2, 32.1, 54.1, 61.8, 62.2, 71.7,
80.9, 126.2, 127.0, 128.2, 128.3, 128.8, 129.5, 139.0, 139.6, 156.2, 170.7
ppm The product can be transforned into 2b by treatnent with NEt3/H204).
13¢c-mMR (cDCl,) Of 2b: 14.0, 32.4, 53.8, 54.5, 60.6, 61.7, 72.7, 126.1,
127.0, 128.3, 129.1, 129.5, 139.1, 141.1, 162.0, 171.4 ppm.



