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ABSTRACT

Baccatin Il forms crystalline complexes 4 and 5 with imidazole and 2-propanol, respectively. These compounds are useful in the purification
of baccatin lll from mixtures of taxanes derived from plant-cell fermentation.

The baccatin 1Il core is the central structural feature of | NNENNENEGdEG

TAXOL® (paclitaxel)1, a diterpenoid natural product which
has become one of the most important anticancer therapies
of recent times$.Taxanes lacking a phenylisoserine side chain
at the C-13 position, such as 10-deacetyl baccatin Il (10-
DAB) 2 and baccatin 1113, show a much lower cytotoxic
response to cancer cells and a different mechanism of &ction.
These compounds are, however, useful intermediates for the
semisynthesis of paclitaxel and docetak8ince the semi-

synthesis of paclitaxel requires acetylation of the C-10 1 Taxol (Paclitaxel) 2 R=H 10-DAB

. .. 3 R=Ac Baccatin Il
hydroxyl group, baccatin IIB represents a more efficient
starting material tha@ for this process (Figure 1). Figure 1. Structures of TAXOL, 10-DAB, and baccatin IIl.
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equivalent of water completes the complex with hydrogen
bonds at O-1 and O-13 of baccatin 1ll.

Formation of the complex was also possible in other
common organic solvents such as ethyl acetate or acetone.
The complex was found to be stable to recrystallization from
acetonitrile. Paclitaxel did not form a similar complex.

In marked contrast to the imidazole complex that involves
intermolecular interactions, recrystallization of baccatin 111
with dichloromethane-2-propanol leads to the formation of
a 1:1 complex,5, consisting of intramolecular hydrogen
bonds between baccatin 11l and 2-propanol (Figure 4). The
hydroxyl group of 2-propanol cross-links the C-7 hydroxyl
group, O7H---O(0-++O = 2.645 A), and the carbonyl
oxygen of the C-10 acetyl group of baccatin Il -H®---
010 (O+-0 = 2.734 A). Comparison of the crystal structure
to imidazole complex reveals that the two complexes are
isomorphous with the 2-propanol molecules found in infinite
linear channels along the crystallographiaxis?®

Figure 2. Crystalline complexes of baccatin Ill with imidazole, ~ 11€ complexest and 5 were found to have utility in
4, and 2-propanols. nonchromatographic purification and isolation of baccatin

[ll from solutions containing a myriad of other taxanes
derived from plant-cell fermentatidiiWhen imidazole was
the preparation, utility, and X-ray crystal structure of these added to a solution of baccatin Ill obtained by butyl acetate
compounds. extraction of a broth derived from plant cell fermentation,
Treatment of a solution of baccatin 11l in dichloromethane and containing a variety of taxanes, a precipitate was formed
with imidazole produced a crystalline solid. Single-crystal which was shown to bé of good quality. After filtration,
X-ray diffraction established the compound to 4ea 1:1 the solid complex was readily broken and the baccatin IlI
polymeric complex of baccatin Il and imidazole which was recovered in near quantitative yield by aqueous extraction
isolated in 89% yield. of a solution of4 dichloromethane. In this manner the
The intermolecular interaction involves two hydrogen baccatin Il partitions to the dichloromethane and imidazole
bonds (Figure 3). One H-bond is between N-1 of imidazole to the aqueous phase. Separation of the organic layer and
and the carbonyl oxygen of the C-10 acetyl group of baccatin removal of solvent followed by recrystallization afforded
I (159.0°, O--*N = 2.643 A, H+--N = 1.743 A). The second ~ baccatin IIl of high purity. Similary, concentration of the
H-bond exists between N-3 of imidazole and the C-7 butyl acetate extract obtained as described above to dryness
hydroxyl group of another baccatin 11l molecule (154.8- and dissolution in hot 2-propanol led to the formation of a
-0 = 2.898 A, H--O = 2.000 A). One-fourth molar  baccatin Ill-2-propanol complex of good quality.

Figure 3. X-ray crystal structure of baccatin Hiimidazole complex4.
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