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NEW SYNTHESES OF THE NOVEL IMMUNOACTIVATOR
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Summary: Syntheses of the title compound from D-glucal or D-arabinose are reported.

Recently Shibata et. al. described the isolation of metabalite, FR-900483 from the
fungus Naecritia lucidia 4490-1.2 The compound was shown to have the structure 1. A novel
kind of biological activity was reported for this substance. A factor isolated from the sera of
sarcoma 180 bearing mice has the capacity to inhibit concanavalin A induced lymphocyte
production. FR-900483 suppresses this inhibition. It also suppresses similar inhibition
occasioned by mitomycin C.

As part of the studies leading to the determination of its structure, FR-900483 was
synthesized from a glucose derivative, 2.2 Raney Nickel reduction of oxime 2 provided the 5-
amino system, 3. Excision of C1 was used in generating a synthetic equivalent of the formal

aminoaldehyde 4 en route to 1.
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Our interest in applications of the Vasella reaction3.4 prompted a different proposai for
synthesizing 1. In this alternative view, Cs of the glucose precursor would emerge as Cq of
compound 1 and C2 would become C4. The stereochemistry of C4 would be controlled by
displacement of a leaving group at C2 of the pyranose by a nitrogen based nucleophile. A
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Vaselia reaction would be used to pave the way for excising Cg of the glucose and

converting Cs to the aldehyde level of oxidation. This approach is summarized in Scheme II.
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Glycal 6 was prepared from D-glucali (40% overall) by mono silylation (TBS
Cliimidazole) and di-benzylation (NaH; BnBr). Reaction of 6 with MCPBA in methanolé
followed by disylylation (TBAF-THF) and thence by selective bromination (PhaP/CBryg),?
afforded compound 7. Protection of the hydroxyl function with TBSCl-imidazole gave the
ether 8 (50-60% from 6). Treatment of the latter with zinc in aqueous ethanol3 afforded 9 in
75% yield. Reduction of 1 with sodium borohydride gave rise to 10 the product of silyl
transfer, in 76% yield. Inversion at C2 was accomplished (40-45% overall) by triflyation
followed by azidolysis (sodium azide, DMF rt.). Ozonolysis (O3-CH2Cl2 -78°) of 11 gave 12
which, upon de-silylation and acetylation gave the pyranosyl acetate 13 in 80% yield.
Reduction of the latter (H2/Pd/Al2Og3) followed by acytation with triflouroacetic anhydride
afforded a quantitative yield of 14. Finally, debenzylation (Peariman’s catalyst)8 followed by
sequential treatment with 1N sodium hydroxide and Dowex acidic resin afforded
FR9004832 in high yield.
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Although this route did demonstrate some of the potentialities of the Vasella reaction,3
the importance of the goal system prompted us to evaluate an alternate route which turned
out to be shorter and more efficient. This route started with 1510 derived from D-arabinose.
Benzylation (BnBr; Agz0) afforded 16. After cleavage of the acetonide (H2SO; acetone -
water) diol 17 was obtained (65% overall). Preferential (4:1) benzylation at the C3, rather
than the C4 alcohol via the stannylidene method1? ((i) nBu2SnO; (ii)CsF/BnBr DMF) afforded
18 (70%). Inversion of configuration at the C4 hydroxyl ((i) EtO2 C N = N CO2 Et Ph3P;
benzoic acid;12 (i) NaOMe/MeOH) gave rise to 19 (55% overall). Triflylation (Tf20; Py) and
azidolysis (NaN3/DMF) led to 20 which upon acetolysis!3 at Cy (conc H2SO4; Ac20)
afforded 14 (65% overall) and thence, as above, FR 900483.
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15 P, P'= C(Me); R= H 19 20 R=Bn
16 P, P=C(Me):R=Bn 18 R=Ac
17 P,P'=H; =R=Bn
18 P-H,P=R=Bn

In summary, new routes to 1 via D-glucal and D-arabinose have been developed.
These pathways produce various synthetic intermediates which may be helpful in evaluating
structure activity relationships of this novel immunomodulator.
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