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SYNTHESIS OF THE C11-C28 SUBUNIT OF THE AVERMECTINS

Maschiro Hirama, * Takeshi Nakamine and Shé |t6

Department of Chemistry, Tohoku University, Sendai 980, Japan

Summary: Construction of the trisubstituted double bond of the C11-C28 subunit of avermectin A
and B] has been achieved in a five-step sequence.

la

Although several synthetic routes to the spiroacetal (C11-C26) subunit of the milbemycins have
been developed,]) unexpected difficulty moy arise when they are applied to the corresponding subunit

(1) of the avermectins because of the presence of an additional C13 oxygen functionality in the latter.

3)

So far only one report by Hanessionz) has recorded a successful construction of the whole subunit S«L)

4)

Here we present an alternative approach to it.

5) to the trisubstituted olefin synthesisz)
3a)

failed, because the condensation of the lithium anion of sulfone 2

Our first attempt to extend the Julia-Kocienski procedure
with ketone 3»6) resulted in their
complete recovery.7) However, the coupling of 2 with oldehyde‘i‘é) was found to proceed quantita-

tively to give a diostereomeric mixture of 5. Therefore, we turned fo the stereoselective olefin synthe-

8)

sis according to McMurry's procedure.”” The coupled product § was converted to ketone § in two steps
(70% overall yield). Its regio- and stereoselective enolization using lithium hexomethyldisilozide” fol-
lowed by sulfonylation with phenyltriflimidelo) offorded Z-enol triflate .Z...”) selectively (70%). Dis-
placement of the triflate with o methyl group by lithium dimethylcuprates) (20 mol eq., -15°C, 17h),

however, did not proceed and the starting material was recovered. Higher order cuprate [Li Cu(CN)-

Me ] ), prepared from 10 mol eq. of CuCN and 20 mol eq. of methyllithium, resulted in a formation

OBn TBS
bEs, R'=OH; R2=H; R3=Ts
6, R'1=R2=0;R3=H

1a, R'=Bn;R2= MEM; R3=TaS

(a)n-Buli,-78°C,THF. (b)(i)CrOj-2py; (ii)Al(Hg),65°C,THF-H0. (c)LiN(TMS)Z,
PhNTfZ,THF,-78°C. (d)MeLi(30 eq),CuCN(20 eq),THF,-4°C,38 h.
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of only trace amount of the desired olefin la together with alkyne 8 (63%) and the ketone & (6%).
Finally, a successful methylation was achieved by using a cuprate with less Meli [CuCN (20 mol eq.)
and Meli (30 mol eq.)] to offord a 4:1 mixture of ]q] ])und'@in 50% yield (based on recovered starting
material) in 33% conversion (THF, -4 C 38h)'3)
Thus, the condensation of 2 and 4 followed by the construction of C14-C15 double bond of la_

The recovered 7, could be recycled.

was performed. The reduced reactivity of 7 can be attributed to the presence of several oxygen substi-

tuents in the molecule. Improvement of the yield by using other protecting groups, particularly on C13

4)

hydroxyl, as well as the coupling with the southern subunit’’ are in progress.
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