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Abstract: The X-ray crystal structure of rosaramicin is reported.

Rosaramicin (1), a novel 16-membered ring macrolide antibiotic, is produced1 by
Micromonospora rosaria. It possessesZ high activity against gram positive, gram negative
and anaerobic bacteria. The superiority of rosavamicin in its spectrum and potency of
activity over erythromycin and other macrolide antibiotics has been verified in a number of

clinical3 trials. Rosaramicin is alsc well tolerated in man. In an earlier study,4 the
structure of rosaramicin was elucidated on the basis of spectroscopic data and a few chemical
degradations. Biosynthesis of (1) has also been investigated.®> We now describe a sequence
of reactions which allow one to obtain the algycone portion of (1). In addition, we report
the results of a single-crystal X-ray analysis of a derivative of (1) which confirm the pre-
viously assigned structure, define the absolute stereochemistry at all asymmetric centers and,
in particular, provide details of the solid-state conformation.

" A methanolic solution of rosaramicin (1) on treatment with 30% aqueous hydrogen peroxide
gave the N-oxide., Upon subsequent treatment of the N-oxide with pyridine and acetic anhydride
at room temperature overnight, compounds {2), (3), (4), and (5)6 were obtained; the proportion
of (2) and (3) changed if this reaction was carried out at 500C for 1.5 h. On treatment with
acetic anhydride in CHCl4 solution at room temperature for 8 h, the N-oxide rearranged to ()
and (7).7

Although rosaramicin could be recyrstallized from a number of solvents, the crystals thus
obtained proved to be unsuitable for single-crystal X-ray structural studies., However,
suitable crystals were formed by the rosaramicin derivative, compound (8) (C35H5oN3044S,

Mt 713, [o]p -29.10) which was prepared by reacting (1) with the hydrazine (9) in ethanol
solution at room temperature overnight; derivative (8) possesses antibacterial activity of the

same order as the parent compound (1).
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Crystals of (8), in the form of very fine needles of the monohydrate, were grown from

methanO]/water The crystals belong to the orthorhombic system, space group P2,2,2;, with
= 13.92(1}), b = 29.23(1}, ¢ = 9.93(1) A Z = 4. Intensity data to 8 = 60° for one octant,

recorded onoan Enraf-Non1us CAD-3 automated diffractometer (Ni-filtered Cu-K radiation,
x = 1.5418 A; 8-26 scans), yielded only 892 statistically significant I = 20%1) reflections
out of a total of 2696 independent measurements.8 The structure was solved by direct methods
by use of MULTAN.9 Atomic positional and thermal parameters for the non-hydrogen atomsl0
were refined by least-squares calculations to R = 0,08, The absolute configuration, rep-
resented by structure (8), was established by use of the anomalous scattering of sulfur.

A view of the solid-state conformation of (8) is shown in the Figqure., The conformation
of the 16-membered lactone ring is characterized by endocyclic torsion angles w, , 149, Wy 3
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the values with the corresponding angles defining the analogous ring in demycarosyl leucomycin
A, hydrobromide'! (65, 177, -170, -55, -61, 156, -61, -90, 174, 180, 180, -74, 78, -84, 170,
-1730) reveals that the twelve carbon chain from C(1) to C(12) has a very similar conformation
in both compounds. However, geometrical constraints imposed by the presence of the epoxide at
C(12)-C(13) in (8) result in significant conformational differences in the remaining regions
of the rings in these two compounds. Also noteworthy is the virtually identical orientation
of the C(6) substituent in both compounds, the C{6}-C{19)-C(20)-N(30) torsion angle in (8)
being 6% while the corresponding C-C-C=0 angle in demycarosyl leucomycin A3 hydrobromide is
130. Although this conformation places the bulky aldehyde derivative underneath the macro-
cyclic ring in (8), the similarity of the torsion angles in the C(4)...C{9} fragments of both
compounds indicates that the derivative is sufficiently remote that it does not significantly
perturb the macrolide ring conformation.
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