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2,6-Diamino-2,3,4,6-tetradeoxy-p-threo-hexose (‘D-epi-Purpurosamine’)

By R. D. GutHRIE* and GAYNOR J. WILLIAMS
(School of Molecular Sciences, University of Sussex, Brighton BN1 9Q7J)

Summary Syntheses of derivatives of the title compound
are described; consideration of their physical constants
has shown that purpurosamine C (a component of genta-
micin C,3) is the D-evythro-isomer and has also assisted in
the establishment of the structure of the related anti-
biotic, sisomicin.

ALTHOUGH the structure of gentamicin A has been estab-
lished,! only the gross structure of the important broad
spectrum antibiotic gentamicin C has been described.2 The
C complex3 can be separated into gentamicins C,, C, and C;4
that have each been shown? to be made up of three com-

ponents, namely deoxystreptamine, a branched-chain
(liH(SE’clz
?H(NHAC)
CH, CH2NH2
CH 0
P H,OH
(IZHIOHl
CHzNHAC NH2

(1) 7
aminopentose garosamine,’¢ and a hexose derivative,
purpurosamine A, B, or C respectively. Thus it is only the
third component that differentiates the three gentamicin
C’s. Mercaptolysis of penta-N-acetyl-gentamicin C; has
led to the isolation of the diethyl dithioacetal of purpuro-
samine C, for which partial structure (1) has been reported.*

We now describe a synthesis of the Dp-fhreo-isomer (5) of
(1), starting from the known? 3,4-di-O-acetyl-6-O-tosyl-D-
glucal (2) (Scheme), which is essentially self-explanatory.
The key step was the rearrangement of the allylic thiocyanate
(3) to the isomeric isothiocyanate (4) in a similar manner
to that described by Ferrier and Vethaviyasar® for the
6-O-mesyl analogue of (3).

The syrupy dithioacetal (5) had [a], —30° and its syrupy
5-O-acetyl derivative (6) had [a]p, —19° (in MeOH). These
data must be compared with +27° for the crystalline
purpurosamine C derivative (1) and 4-40° for its 5-acetate.
Further, the n.m.r. spectra of the two series of compounds
are different. Thus on this evidence alone, purpurosamine
C must have the D- or L-erythro structures. However,
Daniels® has shown by n.m.r. and [a]p, measurements on
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Reagents: i, NaN,, DMF; i, EtOH, BF,, Et,0, CgH,; iii, NaOMe,
MeOH; iv, MsCl, pyridine; v, KSCN, DMF; vi, heat, MeC.Hjy;
vii, Ac,O, AcOH; viii, H,, Pt/C, EtOH; ix, Ac,0, MeOH; x,
EtSH, HCI; xi, Ac,0, pyridine.

purpurosamine glycosides that, as expected by analogy
with gentamicin A, they belong to the D-series. Thus
purpurosamine C is 2,6-diamino-2,3,4,6-tetradeoxy-D-ery-
thro-hexose (7) and the compounds synthesised by us are
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derivatives of ‘‘D-epi-purpurosamine C”.
purpurosamine C is at present in progress.

The above data for (5) and (6) have also shown that they
are the enantiomers of the 2,6-diacetamido-2,3,4,6-tetra-
deoxyhexose diethyl dithioacetal ([a]p 4 32°) and its
5-acetate ([a]p + 21-6°) isolated!® from degradation of the
related antibiotic sisomicin,’® and have thus enabled the

A synthesis of
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complete structure of the diamino-sugar moiety of that
substance to be established.
All new compounds gave satisfactory elemental analyses.
We thank Dr. Daniels and his colleagues at the Schering
Corporation for helpful discussions and one of us (G.J.W.)
thanks the S.R.C. for the award of a studentship.

(Received, May 17th, 1971; Com. 779.)

1 H. Maehr and C. P. Schaffner, J. Amer. Chem. Soc., 1970, 92, 1967; 1967, 89, 6787.
2 D. J. Cooper, H. M. Marigliano, M. D. Yudis, and T. Traubel, J. Infectious Diseases, 1969, 119, 342.
3 J. Weinstein, G. M. Luedemann, E. M. Oden, and G. H. Wagman, ‘Antibacterial Agents and Chemotherapy’, American Society for

Microbiology 1963, 1.

4 D. J. Cooper, H. M. Marigliano, T. Traubel, and M. D. Yudis, IUPAC Abstracts, July 1968, p. 435.
8 D. J. Cooper and M. D. Yudis, Chem. Comm., 1967, 821; D. J. Cooper, M. D. Yudis, R. D. Guthrie, and A. M. Prior, J. Chem. Soc.

(), 1971, 960.

8 W. Meyer zu Reckendorf and E. Bischof, Tetrahedron Letters, 1970, 2475.
7 T. Maki and S. Tejima, Chem. and Pharm. Bull. (Japan), 1967, 15, 1367.
8 R. J. Ferrier and N. Vethaviyasar, Chem. Comm., 1970, 1385; we thank Professor Ferrier for details of practical procedures, prior

to their publication.
% P. J. L. Daniels, personal communication.

10 H, Reimann, R. S. Jaret, and D. J. Cooper, Chem. Comm., 1971, following communication.
1D, J. Cooper, R. S. Jaret, and H. Reimann, Ckem. Comm., 1971, 285.





