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L. Introduction — Phorboxazole Aand B _

» Phorboxazole A and B were isolated from the Indian Ocean marine sponge Phorbas sp. in 1995."

» They have novel structure and high cytostatic activity against cancer cell lines.

» First total synthesis of phorboxazole A was

achieved by these authors in 1998.2

e Total synthesis of phorboxazoles is

challenging due to its contiguous stereogenic &

centers and dis- and trans-substtuted bis-oxane OH
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¢ Functionalization of oxazoles is sometimes troublesome (Scheme 2).

Scheme 2. Lithiation of oxazole
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Regioselectivity depends on order to make the synthetic route
base, amine and temperature,

concise and more efficient.
e Coupling of fragments 4, 5 and 6.

Scheme 3. Retrosynthesis for phorboxazole A
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2. Results and Discussion

2-1. Synthesis of fragment 6 (Scheme 4) -
» Retrosynthesis for fragment 6 (key: iterative hetero Diels-Alder reaction)

Scheme 4. Retrosynthesis for fragment &
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Scheme 6. Succeeded synthesis of fragment 6
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2-2. Synthesis of fragment 5 (Scheme 7)
¢ Retrosynthesis for fragment 5 (key: Michael addition cycization and stepwise Wittig reaction)

Scheme 7. Fietrosyntheéis for fragment 5

Evans aldol reaction was adopted to construct the desired stereochemistry.



e Synthesis of fragment 5 (Scheme 8)

Scheme 8. Evans aldol reaction and 3 -hydrexyl-directed reduction
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Scheme 9. Failed attempt to side chain introduction and cyclization
Introducing the side chain at once by Wittig

reaction and cyclizing by Michael addition
led to complex mixtures; among them,
(Z)-acrylate was primarily identifiable
(Scheme 9). Alternatively, the side chain
was introduced in two times of Wittig
reaction before and after the cychzatton. Fragment 5 was synthesized in ca. 31% yield over 10
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2-3. Synthesis of fragment 4 (Scheme 11)

* Synthesis of fragment 4 (key: diastereoselective aldol reaction and regioselective ester formatiorn) _

Scheme 11. Synthesis of fragment 4
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Fragment 4 was synthesized in ca. 11% yield over 13 steps.

2-4. Fragment coupling (Scheme 12)
Scheme 12. Coupling of fragments 4, S and 6
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Table 1. Comparison of the efficiency of fragment coupling
Vield (%)  Steps Oxazolei (%) Oxszolez(%)  lhree fragments were coupled in 18% over 9

First total synthesis 43 16 77 33 steps and phorboxazole A was synthesized
Cplimized stepwise . : . . .

oxazole formation 18 1 9 7 in ca. 2% overall yield in 22 steps in the
Simultaneous 18 g 54 .

oxazole formation longest linear sequence. Among these

authors work, simultaneous oxazole formation afforded the highest yield and shortest steps to
couple the three fragments (Table 1). ‘

3. Conclusion

Concise and efficient fragment coupling to phorboxazole A has been achieved, which will be
useful to synthesize analogues.
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