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The antibiotic P1-080 (1) is a member of the angucy-
cline family of antibiotics and identical in structure to
P1-6621.12 This microbial metabolite was isolated from
cultured broths of Streptomyces matensis and found to
strongly inhibit blood coagulation induced by adenosine
diphosphate, arachadonic acid, and heparin. The anti-
coagulant activity appears to be associated with the
oligosaccharide rather than the aglycon portion of 1. The
oligosaccharide region of 1 is composed of two trisaccha-
ride components terminating in the unsaturated sugar
L-aculose. One trisaccharide is attached to the aglycon
at the C9 position through a nonhydrolyzable 5-C-aryl
glycoside bond while the second is conjugated to the
aglycon at the C3 position through a labile o-O-glycosidic
linkage with two L-rhodinose sugars insulating the
aglycon and L-aculose sugar. From a synthetic perspec-
tive, a notable feature of the latter trisaccharide is that
its installation would require the glycosylation of the C3
tertiary alcohol.?
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Considerable attention has been devoted to the ste-
reocontrolled assembly of 2,6-dideoxyoligosaccharides in
connection with the synthesis of various antibiotics
including the anthracyclines, aureolic acid, and enediyne
antibiotics.* In contrast, the synthesis of 2,3,6-trideoxy-
oligosaccharides has received scant attention.> The
synthesis of P1-080 (1), as well as other bioactive an-
gucycline antibiotics, provides an opportunity for inves-
tigating the synthesis of trideoxyoligosaccharides as well
as the glycosylation of sterically hindered tertiary alco-
hols. We report herein stereoselective syntheses of the
P1-080 trisaccharide 10 and the glycoconjugate 17 by the
application of the a-glycosylation method using glycosyl
tetrazoles as glycosyl donors.57
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Glycosyl tetrazoles are prepared in high yield by the
condensation of 2-deoxy sugars with an excess of 1H-
tetrazole using di-tert-butyl N,N-diethylphosphoramidite
as a condensing agent. Upon activation with either ZnCl,
or an alkylating agent such as (CH3);OBF,, these donors
serve to glycosylate various alcohols providing selectively
o-glycosides. In the present example, we started with
known aryl glycoside 2a.® Oxidative removal of the C1
p-methoxyphenyl group followed by condensation with
1H-tetrazole afforded 2c in 90% overall yield.?21° Treat-
ment of a —78 °C solution of 2c and 3 (1 equiv) in
propionitrile with (CH3);OBF, (2 equiv) followed by
slowly warming the mixture to 15 °C provided disaccha-
ride 4 in 60% vyield (4:1; a:8 anomers), along with 28%
recovered 3.20 After oxidation with CAN and condensa-
tion with 1H-tetrazole, glycosyltetrazole 6°1° was ob-
tained in 59% yield. Coupling of 6 with 3 [1 equiv of 3,
CH,Cl,, —78 — 15 °C, 4 A MS, 2 equiv of (CH3);0BF,, 4
h] proceeded to give trisaccharide 71° as a >95:5 mixture
of a and B anomers in 40% vyield, along with 46%
recovered 3. Following completion of the trisaccharide
framework, we turned our attention to the conversion of
the C4'" acetate to a keto group. To this end, removal of
the C4"" acetyl group followed by Dess—Martin periodi-
nane oxidation afforded ketone 9%° as a white solid
(91%).1* Finally, removal of the p-methoxyphenyl group
[2 equiv of CAN, CH3CN (aq)] provided PI-080 trisac-
charide (10). The 3C and *H NMR spectral data of

(4) Anthracycline antibiotics: (a) Thiem, J. In Trends in Synthetic
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J., Eds.; ACS Symposium Series 386; American Chemical Society:
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a Key: (a) CH3CN (aq), 20 °C, 92%; (b) (t-C4HsO),PN(Et),, THF,
20 °C, 93%; (c) CH3CH2CN, —78 to 15 °C, 60%; (d) CHsCN (aq),
20 °C, 95%; (e) (t-C4Hg0),PN(Et),, THF, 20 °C, 62%; (f) CH.Cly,
—78 to 15 °C, 40%; (g) CH3OH, 20 °C, 91%; (h) CH.CI;, 20 °C,
100%; (i) CH3sCN (aq), 20 °C, 84%.

synthetic 10 and a sample obtained by acid hydrolysis
of P1-080 (1) were identical in all respects.?2?
Outlined in Scheme 2 is the assembly of a model
system for the merging of the PI-080 aglycon and
trisaccharide 10. In this study, we elected to use tertiary
alcohol 12 as a model for the P1-080 aglycon. We have
recently described the synthesis of 4-O-acetyl-L-rhodinose
(11a)*® which is condensed with 1H-tetrazole to afford
donor 11b (58%).9210 Glycosylation of 12 by tetrazole 11b
(1.2 equiv of 12, CH,Cl,, 0 °C, 4 A molecular sieves, 2
equiv (CH3)30BF,4, 2.5 h) proceeded in modest yield (47%)
to provide 13%° as a mixture of anomers (>98:2; a:f),
along with 45% recovered 12.2 Following deacetylation,
14 was glycosylated with previously described tetrazole
6. In the event, coupling of 14 and 6 proceeded with
modest efficiency to provide trisaccharide 15 (18—23%).

(12) Trisaccharide 10 has been isolated as a product of fermentation
from Streptomyces SGN-366 and reported to inhibit induced blood
platelet aggregation in vitro. See: Kawamata, M; Ojima, N.; Naka-
mura, T.; lzure, Y.; Konno, K.; Yasuda, H.Chem. Abstr. 1987, 106,
100840z.

(13) (a) Sobti, A.; Sulikowski, G. A. Tetrahedron Lett 1995, 36, 4193—
4196. (b) For other syntheses of L-rhodinose, see: (b) Dondoni, A.;
Fantin, G.; Fogagnolo, M.; Pedrini, P. Tetrahedron 1989, 45, 5141—
5150. (c) Boeckman, R. K., Jr.; Potenza, J. C.; Enholm, E. J. J. Org.
Chem. 1987, 52, 469—472. (d) Servi, S. J. Org. Chem. 1985, 50, 5865—
5867.
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a Key: (a) (t-C4HgO)2PN(Et)2, THF, 20 °C, 58%; (b) CH,Cl,, —78
to 20 °C, 47%; (c) EtOH, 20 °C, 82%; (d) CH,Cl,, —78 to 15 °C,
18—23%; () EtOH, 20 °C, 81%; (f) CH2Cl,, 20 °C, 94%.

Removal of the C4'" acetyl group followed by oxidation
yielded ketone 17%° in good overall yield.

In summary, we have described the first synthesis of
the trisaccharide 10 common to the antibiotic P1-080 (1).
Correlation of synthetic 10 with material obtained by
degradation of 1 serves to corroborate the assigned
structure of the C3 trisaccharide of PI-080 (1). In a
second study, we outlined the synthesis of trisaccharide
17 which served as a model for the formal merging of 10
and the aglycon sector of P1-080 (1) in a projected total
synthesis of 1. Progress toward the total synthesis of 1
as well as other complex angucycline antibiotics will be
reported in due course.
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