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A simple and efficient method for the synthesis of (+)-methyl 7-benzoylpederate, the left half of pederin, mycalamides, onnamides, and
theopederins, was developed. The key reactions include the Evans asymmetric aldol reaction, a thioacetalization—lactonization, a stereoselective

Claisen condensation, and a Takai—Nozaki olefination. The synthesis requires only nine steps and proceeds in 26% overall yield.

Mycalamide A (1; Figure 1},isolated from a New Zealand
marine sponge of the gentycale, exhibits in vivo potent
antitumor and antiviral activity and immunosuppressive
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Figure 1. Structures of mycalamide Al and pederinZ).

action via inhibition of T-cell activatioR.Structure elucida-

fuscipes’ The onnamideésand theopederins,which are

structurally related compounds, were isolated from a Japanese

marine sponge of the gentikeonella Their unique structure
and potent biological activity have attracted the attention of
numerous synthetic organic chemist¥: total syntheses have
been reported for pedertn® mycalamides A° and B!
onnamide Al? and theopederin B As all of these natural
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compounds contain an identical pederic acid (3a) as the left ||| EGcNGNGNGNGNGNEEEEEE

half, various methods for the syntheses of pederic acid Scheme 2
derivatives3 have been reported in these synthetic stutiie’s.
e . ; o o O OH o Q

However, more efficient syntheses of pederic acid derivatives Me \)L - )\(\L o b,
3 are still required for further studies on the total synthesis N P Me N\_/O
of this mycalamide family and detailed examination of their P Mel._Prf
biological activity. We herein describe a substantially 7 8
improved, simple, and highly efficient synthesis of){
methyl 7-benzoylpederat8lf), which is the key intermediate OH . OH O d
in our total synthesis of.1° Me)\(COZMe - MG/H)QCOZBU —

Our synthetic strategy f@b is outlined in Scheme 1. The Me Me
C4-exo-methylene unit is introduced to the ketdnat the 6 9
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6 5 aReagents and conditions: (a) BOTf, CH,Cl,, EN, —78 to

0 °C; MeCHO, —78 to 0°C (91%); (b) NaOMe, MeOH, 0C
(70%): (c) LDA, t-BuOAc, THF, —78 to —15 °C (94%); (d)
final stage. The key step involves the construction of the BFsEtO, HSCHCH,SH, CHCl,, —40 °C to room temperature

" - : (90%); (e) LDA, MeOC(MeYOCH,COMe, THF, HMPA, ZnCh-
Ct6 C7hb°f?dt ek Cog.cor'tam ‘I;O”tt.m' glf the C6 "’(‘j”d CZ ether,—78 to—40°C: (f) CSA, CH(OMe), MeOH, CHCl,, room
stereocnemistry via a adiastereoselective Claisen condensal 'OQemperature (82% frorﬁ); (g) PhCOCI, DMAP, pyridine, room

of the -lactone5 and a glycolate unit. Thé-lactone5 can temperature (98%); (h) (GEO,).IPh, MeCN, HO, —5 °C to room
be prepared from the optically active Z8n-hydroxy ester  temperature (80%); (i) Zn, Cith, TiCl,, THF, room temperature
6. (79%).

The synthesis of{)-methyl 7-benzoylpederat8l) started
with an Evans asymmetric aldol reaction using chiral propionimide7*® derived fromL-valine (Scheme 2). Reaction
of the boron enolate of with acetaldehyde provided the
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In most previous syntheses of pederic acid derivatBjes

PhCOCI and catalytic DMAP in pyridine gave the benzoate

the glycolate units were introduced to the corresponding 10b in 98% yield. Dethioacetalization 010b with bis-

O-lactone derivatives with low stereoselectivity of the C7-
hydroxyl group®a8al4akherefore, oxidation followed by

(trifluoroacetoxy)iodobenzene in aqueous Me€hleanly
afforded ketonel in 80% vyield. Finally, introduction of an

stereoselective reduction of the resulting ketone was neces-exo-methylene to the labile ketoewas achieved by a

sary for the stereoselectiéfh!°With the -lactone5 in hand,
our attention was focused on introduction of a methyl
glycolate unit to5 with direct stereocontrol of the C7-
hydroxyl group. After several attempts, we found that in the
Claisen-type condensation & and a methyl glycolate
derivative, addition of ZnGlimproved both the yield and
the stereoselectiviti. The condensation & with the lithium
enolate of MeOC(MeDCH,CO,Me in THF was undertaken
in the presence of HMPA and ethereal Zp&i—78 to—40

°C for 19 h to afford the coupling product. Subsequent
treatment with CSA and CH(OMg)h MeOH—CH,CI, gave
the desired d@-hydroxy estefOaas the single isomer in 82%
yield (two steps) along with recover&d8%). In the absence
of HMPA, the coupling reaction was interminably slow, and
elevation of the reaction temperature beyoergD °C led to

significant substrate destruction. The present reaction would Supporting Information Available:

Takai—Nozaki olefinatiord4c2! treatment of4 with Zn,
CHal,, and TiCl in THF—CH,CI, provided (+)-methyl
7-benzoylpederate (3b) in 79% yieldl? The spectral data
(*H, 3C NMR, and p]p) of the synthetib were identical
with those of the authentic samffle prepared previously
by this group.

In summary, we have developed a very simple and
efficient synthesis of{)-methyl 7-benzoylpederat8lf), the
left half of the mycalamide family, in only nine steps and
with 26% overall yield from chiral propionimida&.?*
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Full experimental

proceed with excellent stereoselection via the th":'rmOdyn""mi'details and product characterization data. This material is

cally stable zinc-chelated intermediatas shown in Figure
2,2 in which the C7 substituent occupies an equatorial
position.

Figure 2.

Completion of the synthesis of+)-methyl 7-benzoylped-
erate (3b) was achieved via introduction of the C4-exo-
methylene unit as follows. Protection of the alcoh@awith
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