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Crown Ether Derivatives of L-(3.4-dihydroxyphenyl)alanine:

Crowned DOPA
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L-[3,4-(1,4,7,10,13-pentaoxatridecamethylene)phenyl]alanine and L-[3,4-(1,4,7,10,13,16-hexaoxahexa-
decamethylene) phenyl]alanine have been synthesised without racemization and characterised

spectroscopically.

The synthesis and cation binding properties of polymers
bearing crown ether side chains have been the subject of
several recent publications.! Sandwich type 1:2 complexes
between the metal cation and two adjacent crown moieties
have been observed? and low molecular weight compounds
tailored for such sandwich complexation have been found.?

Polypeptides with crown ether side chains are potentially
useful for the resolution of racemic ammonium salts or
amino-acids. In sandwich type complexes the ligand cavity
might be inherently chiral because its shape is partially
determined by the peptide backbone conformation. The
functionalization of «-helical poly(glutamate) by crown
ethers was described recently.?

We report the synthesis of the new optically pure amino-
acids (3h, i). In these amino-acids the crown-ether function
is linked to the a«-carbon by a rather rigid chain in order to
favour the interaction between the polypeptide backbone

and the binding site in the polymer. Compounds (3h, i)
might be suitable monomers for the synthesis of polypeptides
bearing crown ethers as O,0’-diprotected (3,4-dihydroxy-
phenyl)alanine (DOPA) derivatives are known to polymerize
easily.?

The key point in the synthesis of L-(3h, i) was to construct
a macrocycle on a suitably protected L-DOPA derivative
without extensive racemization. This was achieved by using
the dicaesium salt of N-benzyloxycarbonyl-L-DOPA methyl
ester (1)® as the nucleophile in the reaction with the oligo-
(ethylene glycol) dibromides (2a, b).” The crown ethers
L-(3a) {yield 189, m.p. 105.5°C, [a]y —3.26° (¢ 1.01,
MeOH)} and 1-(3b) {yield 37%, m.p. 126.5 °C, [«x]® —5.98°
(¢ 1.07, MeOH) } were obtained and fully characterised.

The optical purity of L-(3a) was checked by deprotection
to L-(3¢) (H,, Pd, methanolic hydrochloric acid, yield 95 %)
and coupling® with (+)-camphorsulphonyl chloride to give
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(3e) (vield 819%). When p,L.-DOPA was used as the starting
material, an equimolar mixture of the two diastereoisomers
of (3e) was obtained. The 200 MHz 'H n.m.r. spectrum of
this mixture featured several well-resolved signals assignable
to both diastereoisomers [8 (Me,Si, CDCl,), diastereoisomer
derived from L-(3¢), 6.16 (1H, d, NH), 3.41 (1H, d, SO, HCH),
2.87 (1H, d, SO,HCH), 0.98 (3H, s, CH;CCHj,), and 0.86
(3H, s, CH3yCCH,); diastereoisomer derived from bp-(3c),
5.64, 3.25, 2.70, 098, and 0.78 (same assignments)]. A
careful inspection of the spectrum of (3e) obtained from
optically pure L-DOPA showed the presence of only 2%, of
the unwanted diastereoisomer. It was thus concluded that
practically no racemization occurs under the reaction con-
ditions used to prepare L-(3a).

The amino-acid esters L-(3a, b) were saponified by the
usual procedure® (yield 70—80%;) to the corresponding acids
L-(3f, g) which gave crystalline salts with dicyclohexylamine
(DCHA) [L-(3f)-DCHA salt, m.p. 140 °C; -(3g)-DCHA
salt, m.p. 127 °C].

a,n=3
b; n

won
How

S Ta .0 a0 0o
D3 D 3 3 3> > >

ithoou
H w

11

Further deprotection of L-(3f, g) (H,, Pd, propan-2-ol-
aqueous hydrochloric acid) led to the spectroscopically pure
amino-acids L~(3h, i) [yield 80--90%; 3C n.m.r., § (Me,Si,
D,0), L-(3h)-HCI salt, 171.9 (CO,H), 148.2, 147.5, 1273,
122.5, 114.1, 113.7 (carbons of the aromatic ring, Ar),!° 69.7,
69.3, 68.7, 67.9—68.0 (macrocycle), 54.5 (NH} CHCO,H),
and 35.3 p.p.m. (ArCH,CH); L-(3i)-HCl salt, 171.4 (CO,H),
147.5, 1469, 126.8, 122.3, 113.3, 112.9 (carbons of the
Ar),’® 69.8, 69.6, 69.5, 68.7, 67.4 (macrocycle), 54.2 (NH; -
CHCO,H), and 35.3 p.p.m. (ArCH,CH)1.
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