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SYNTHETIC APPROACH TO THE NERMECTIN BOTTOM HALF USING INTERNAL 

CYCLOADDUCTS O F  N-FURFURYL ACRYLAMIDES: FUNCTIONALITY AND 

OFTICAL ACTIVITY~ 
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Dcpamnent of Chemishy and Biochemistry, University of California, Los Angeles, CA 90024, U. S. A. 

Bbsfracf - The 2-(a-bmzyloxyacetyl) furan 2b is wnvcncd into the aminal3b which undergoes intemal 

cycloadditim to give a highly oxidized infmncdiate Sb in a potential route to ivmectin 1, while thc use 

of (S)-valinol in this sequence pennits the d y  pqaration-separation of both mvltiomers of 5s. 

Raenily3 we nponed the development of a synthetic approach to the bottom half of the strongly antiparasitic and 

anthelmintic compound ivermcctin 1.4.5 In this route, the acetylfuran Za was converted into the N-(E-R-chloroacryloyl) 

aminal3a which underwent smwth intramolecular cycloaddi-"on to give the tetracyclic adduct 4a. Afta epoxidation and 

hydrolysis, the resultant chloro epoxide 5a was nductively eliminated to give the cyclohexenol6a. What is now required 

in this approach is the a-oxidation of the ketone of 6a to give the corresponding a-hydroxyketom which might be induced 

to cyclile to the Sa-epimw of 7 which could be epimerized to 7 by am oxidation-hybidc reduction procedun.5C A more 

efficient alternative to this plan would be the initial a-functionalhation of the staning furan 2s. We now repm the 

preparation of t b  from 2a and its wnversion into the chloro epoxide 5b. Wc also repon a simple procedurr using L 

valinol for the preparation and separation of the two enantiomers of the chlom epoxidc Sa. 



Treabnent of 2a with 1 q u i v  of LDA in the THF followed by uapping the molate with TMSCl produced the silyl mol 

ether 8 which was oxidized with MCPBA to produce after hydrolysis in 90% yield the a-hydroxy ketone 9.67 

Xetllization with ethylene glycol afforded 10 which was then bmrylated under the normal conditions to give 11 in 54% 

yield for the two steps. A final acidic hydrolysis (95%) furnished the desired a-benzyloxy ketone 2b,8 thus making it 

available in 46% overall yield from 2a. 

Reaction of 2b with 2-aminoethanol, triethyl orthoformate, and tosic acid produced in 97% yield the aminal which was 

immediately acylated with N-E-R-chloroacryloyl chloride to furnish 3b in 60% yield. Refluxing a solution of 3b in 

toluene for 3 h produced a 90% yield of the cycloadduct 4b as a single stereoisomer. Epoxidation of the olefm of 4b 

with 1 equiv of MCPBA in dichloromethane at O'C furnished in 94% yield the epoxide which was then subjected to acidic 

methanolysis (10% H2SOq in MeOH, reflux, 20 h) to afford the epoxy ester 5b. We are now investigating methods for 

the conversion of 5b into 6b and thence into 7. 

We also wished to develop a method for the easy preparation and separation of the optical isomers of 5 for the eventual 

consuuction of the bottom half of ivermectin in its correct, enantiomerically pure f o m  i h e  use of L-valinol in place of 2- 

aminoethanol made this posible in a simple procedure. Treatment of 2a with L-valinol 12 (TsOH, miethyl orthoformate) 

afforded in 84% yield a 1S:l mixture of the diastereomers 13 and 14, respectively. The stmctures of these compounds 

(and therefore the subsequent amides and cycloadducts) were assigned on the basis that under these equilbrating 

conditions, the more stable diastereomer should be the major product Since a fury1 group is larger sterically than a 

methyl group, compound 13 (isopropyl cis to methyl and bans to furyl) would be expected I0 be the more stable 
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diastenomcr.') These aminals could not be Mdily separated without decomposition and wp.c thaefon acylated as before 

(60%) to give the amides 15 and 16, which could bc separated chromatopphically only wah grcat difficulty. Howver, 

refluxing a toluene solution of 15 and 16 for 5h p r c d u d  a 90% yield of the cyc loadd~~u 17 and 18 which were nadily 

separated by flash chromatography to give 54% of 17 and 36% of 18. These compounds wen then Mparately wnvcned 

into the two enantiomers of Sa by epoxidation and hydrolysis as before. Thus valinol serves as a recyclable resolving 

agent for the chromatographic separation of diastereomers. Efforts to prove the sbucture of the enantiomers and convm 

the correct one, presumably the less abundant, into optically active 7 are cumnfly undernay. 
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?he simple alternative of allrylating the a-ketal9 with bcluyl bromide to pmduce 2b was unsuccessful due to 

decomposition of 9 upon htatmcnt with a wide variely of bases. 

MMZ calculations predict a 0.5 kcal enngy diffmncc between 13 and 14 favoring the f o m .  
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