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Two reports in 1999 described the results of parallel studies, Scheme 1
each of which led to the identification of the structurally unique,
phytopathogenic, and cytotoxic macrolitleThe compound isolated

from the Okinawan spongércinia sp., was named haterumalide Snider?

NA, and the one from the bacteriuBerratia marcescensocydin ) (Yamaguchi)

A. Haterumalide NA/oocydin AX) was subsequently identified in this study Kigoshi®
(Kaneda) (Reformatsky)

a soil bacteriumSerratia plymuthica It is intriguing that a natural
product with this degree of structural complexity is present in such
seemingly disparate organisms. ) “

Studies in the Kigoshiand Snidetlaboratories, each culminating

H
in the synthesis of thentmethy! ester ofl, led to a revision of O _H Xy OxOH
the initially assigned relative configuration as well as to the H = R
. . . . . -0 H | | - Me
assignment of absolute configuration of haterumalide NA/oocydin R 3 OH Co 4
A. The 14-membered macrolactonelirbridges C11 and C13 on

the embedded THF ring in a trans fashion, thereby conferring steric - o R OPF“('B
strain. This architecture seemingly places greater demands on /gjo a O\m"e -0 _H OTBS
macrocyclization reactions used to close the large Ying. Me™2, E—Q/O

A series of reports in the 1970s from the Kaneda/Teranishi labor- o b CH.OPMB SiMezphOTBS
atory described PdXcatalyzed reactions of terminal alkyneg ( 2 - re 5
with allylic chlorides and bromides8) to produce crossed 1:1 ad-
ducts11 (Scheme 2§.The predominant products result from net Scheme 2. B
cis-addition of the halogen atom and allylic moiety@8iacross the R? R R!
alkyne with the regiochemistries implied iyt (and the presumed gt *PdXelo x)\ L
. . . . XX
intermediate® and 10). Even though substantial excesses of the -L x—Pq' e *L LoXPd - PdXoLy
allylic halide partnei8 have usually been employed (to overcome —R{ . - R |~ | R
competitive alkyne oligomer formation), we hypothesized thatan H  + Z RITNH R3""H
intramolecular, endocyclic version of this infrequently used reattion 7 fa R3X H X 11
could be commandeered to close the large ringly simultaneous R3X H 9 10

creation of the C#C8 trisubstitute@-alkene and the C6C7 bond. - -
The appropriate precursor with which to address this issue took scheme 3
the form of 2 (Scheme 1). We have not found examples where

H
tertiary allylic halides have been used as reaction partners in the O H O\]LMe
Kaneda haloallylation reaction (and only two where secorfdary Il / o conditions?

were used). oTIPS

The synthesis of esterga and 2b evolved as summarized f 13 5| 14a-c
retrosynthetically .in Scheme 1. The absolute and relative stereo-y,.~og Me R (yield; ZE ratio)®
chemical properties of the 3-hydroxytetrahydrofurda were c
established ir5, which was constructed in an efficient fashion by ~ 72a-¢ S__OEt ~__OBu & oBu
the method of Roush and Micalizfé. hig hig \3/\”/

. . L R=a O b O c OH O
Coupling reactions for joining two complex and valuable & PACK(PhCN), (~20 mol %), THF, RT,12:13 molar ratio 5:1 (for12ab)

fragments must be efficient at a nearly equimolar ratio of the two or 1.5:1 (for 12c) alkyne added last by syringe pump over—BD min;

i i i i i _ i _conversion complete upon additiorf;3Jsna = 0.01 M. "Percent yield14Z +
reaction partners. This requirement pertains to both inter- and intra 14E = B0-67%: 14714 1.8-2.5:1. el S PLC purification 3G varying

molecular versions. With this need as a guiding principle, we exam- amounts of a 1,2-diol byproduct arising from acetonide cleavage were observed
ined the intermolecular couplings shown in Scheme 3. The alkyne (TLC for 14band 149 and isolated {10%, for143).

substrate for these studids, is the TIPS ether d8a; threetertiary vage? was always observed. Exce$& could be recovered and
allylic chlorides,12a—c, were examined. The results were similar  did not isomerize to its allylomeric primary chloride under the
regardless of whether a 5-foldZab) or a 1.5-fold excessl@q reaction condition§.

of the chloride (relative to alkyn#3) was used. Slow addition of Encouraged by these results, we examined the alkynyl allylic
the alkyné&7"9was clearly advantageous. OyA”8-chloroalkene chlorides15, 2a, and2b as substrates for intramolecular macro-
geometry was observed (NOE HH9). Separable mixtures @ cyclization (Scheme 4). Each of these allylic chlorides smoothly

andE-A*5-alkenes {2:1; NOE Me4-H5) were generated. Isolated  underwent cyclization when exposed to P4BhCN). The yield
yields were>50% even though some loss due to acetonide clea- from the PMB-containing substratd$ and 2b was excellent,
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