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SYNTHESIS OF BULGECININE: A NEW AMINO ACID IN BULGECINS V’

*
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Summary: Bulgecinine, a new proline type amino acid in bulgecins, was synthesized stereo-
specifically by use of p-glucose as a chiral precursor.

A new amino acid of proline analog had been found as a common constituent of bulgecins
(1) which are unique glycopeptides produced by Pseudomonas acidophila and Pseudomonas meso-

) Bulgecins induce a characteristic morphological change called bulge formation

acidophila.?
in Gram-negative bacteria in cooperation with B-lactam antibiotics such as sulfazecin or iso-
sulfazecin which was also produced by P. acidophila and P. mesoacidophila, respectively. As
a result of bulge formation, the activity of these antibiotics is effectively enhanced. The
structure of the new amino acid in bulgecins had been determined chemically and crystallo-
graphically to be (25,45,5R)-4-hydroxy-5-hydroxymethylproline by Shinagawa et a1.®) This
OH amino acid is now named bulgecinine (2).

(o) Synthesis of bulgecinine was
NaOssO/%O carried out by use of p-glucose (3)
HO NHAc COR as a chiral precursor. The synthetic
HOHZC“\‘\“ N route is shown in Scheme 1. 3-Deoxy-D-
glucose derivative (4) possessing a suit-
. able carbon framework was first prepared
1 Bulgecin A: R= NHCH;CH,SO03H by LiATH, reduction of 2,3-ditosyl deriva-
B: R=NHCH,CH,COOH tive of p-glucose according to the proce-
dure reported by Vis et aZ.4) Hydroxy1
group at C-2 of the compound 4 was then

substituted with azide group via tosylate

HQ (s) accompanying an inversion of the configura-
(8) COOH tion.>)  Amino sugar obtained by hydrogeno-
HOHzC“‘“‘ N (s) lysis of the compound 5 was isolated as W-
H benzyloxycarbonyl derivative 6. After the
protection of hydroxyl groups, methyl glyco-
2 Bulgecinine side was hydrolyzed and then oxidized to
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Scheme 1. 1) Ref. 4; ii) TsCl1, pyridine, 88%; iii) NaN;, DMF, 73%; iv) Hy, Pd black,
MeOH(conta1n1ng leq HC1), quantitative; v) N—benzy]oxycarbonyloxysucc1n1m1de (Z0Su),
(CoHs) N MeOH, 92% vi) Bz1Br, NaQH, DMF, 61%; vii) e.HC1, AcOH, 66%; viii) PDC,
CHZC? 594, ix) MeOH, reflux, quant1tat1ve x) PPh3, CCl, (Ref. 6), 43%; xi) Hy,

Pd b1ack MeOH, e.HCI, quant1tat1ve, xii) sat. Ba(OH),, pH 9.0, 75%.

prepare §-lactone compound 8. §-Hydroxyl group freed by methanolysis of 8 was chlorinated
with PPh3 and CC146) accompanying an inversion of the configuration on §-carbon atom. Final
cyclization was carried out after the removal of all protecting groups. vy-Lactone compound 11
obtained by hydrogenolysis of the chloro derivative 10 under acidic condition was successfully

converted into bulgecinine (2) by treatment with saturated Ba(OH); solution. Synthetic bulge-
cinine was completely identical with the natural compound in all respects.7)
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