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Abstract: The asymmetric synthesis of the Cl-Cy ferensimycin synthon 3 is described. The absolute 
stereochemrcal relationships in this target structure were established through chn-al enolate methodology. 

As part of an ongoing effort to develop asymmetric carbon-carbon bond-forming reactions in the 

context of acyclic stereocontrol, we have undertaken the asymmetric syntheses of ferensimycin B (1),3 

one of the more challenging members of the lysocellin (2) family of polyether antrbrotics.4 Inspection of 

the structures of 1 and 2 reveals a close homology in both gross structures and stereochemical relation- 

ships; however, the ferensimycin structure contains an additional C2 methyl-bearing stereocenter not found 

in lysocellin which is flanked by two acidifymg functional groups, the Cl carboxyl and latent C3 ketone 

moieties. At the outset of this project, it was not obvious how this labile stereochemical issue might be 

approached. For this reason, ferenslmycin B was chosen as the primary objective for total syntheses. The 

purpose of this Letter is to decribe the stereoselective synthesis of the Cl-Cy ferensimycin synthon 3. 
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The mltlal phases of the aynthesls are Austrated below (Scheme I). All absolute stercocheinlcal control m 

this series of reactlons is ultimately derived from the chiral propionate enolate 5 (LI=LI, Ut3u2). The 

utilization of 5 111 the illustrated alkylatlon 5 and aldo16 reactlon sequeilce to give the aiool dtlduct 9, mp 

1 IO-11 I “C has been described in a previous communication.7 The further elaboration of 9 wds 

accornpllshed via the Illustrated series of redctions. - Reduction of 9 to the dial 10, [a]~- -3.82 “C (c 2.5, 

CH2CI2), was accomplished with llthlum borohydrlde (1.1 rnol equlv, THF, -3G to 0 “C, 4 h) jr, 90% yield. 

Protection of this diul as the derived n-naphthylidene acetal was citected by stirring a benzene soiutlon oi 

10 with I-naphthaldehydc (2 equiv) and a catalytic amount of trlchloroacetlc acid 1n the presence oi 4A or 

5.A molecular sieves.8 Based upon prior precedent froll-i our laboratory,9 we were cautiously optllnistlc 

that the hydroboratlon of olefin-acetal 11 might proceed in a stereoselectlve manner to give the resuitant 

alcohol 12 through 1,3-asymrnetrlc lnductlon.12 The experiment confirmed this projcctlon. Hydroboration 

of II with thexylborane (2 equlv, 0.5 \;i In THF, -15 ’ to -5 “C, 5 h) followed by a !>lcarbonate peroxlde 

oxldatlon afforded an 84:16 ratio of the dlastereomcrlc alcohols 12 and 13 frofn which rhc desired lsofner 

12 could be lsoiated in 79% yield after flash chromatography. The stereochcrnical assignment for the 

major product diastereorner 12 was confirmed at a later pomt m the synthesis (v~de mira). -__ 

Diastereoselection 98 : 2 

9 
Diastereoselection >98 : 2 

11 12 13 

Diastereoselection 84 : 16 

(a) LlAIH+ 0.7 equiv, Et,O, -15 to +25 ‘C, 3.5 h. (b) DMSO, (CICO),, Et,N, CH,CI,. (c) LiBH,,l .I mol equiv,THF 

-30to 0 ‘C, 4 h (d) I-naphthakkhyde, 2 equiv, CCI,COOH, benzene, 25 X, 12 h. (e) Thexylborane. 2 

THF; 15 to -5 ‘C, 5 h. 
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The final C-C bond construction and subsequent refunctionalization reactions are illustrated in 

Scheme II. After a Swern oxidation of 12 to give the aldehyde 14 (95%), the aldol bond construction 
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between 14 and the chiral propionate enolate 156 was effected in 87% yield to give the adduct 16. No 

other aldol diastereomers were detected in this reaction. In effect, the oxidation of the C3 and Cy 

hydroxyl functions in 16 would constitute the minimal numi3er of chemical operations required for the 

completion of a Cl-C9 ferensimycin synthon. The remaining sequence of reactions illustrated in Scheme II 

constrtutes the realization of thus set of refunctionalrzatlon operatrons. The sequential srJylationlL and 
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(a) TMS-imidazole,l.6 equiv, DMAP, CH,CI,. 25 ‘C, 20 h. (b) LiOBn, 1 .l equiv, THF, -20 ‘C, 20 h. (c) 2 : 1 THF-2N H,SO,. 

45 ‘C, 31h. (d) PhB(OH),. benzene, 25 ‘C, 12 h. (e) DMSO, (CICO),. EtN(i-Prop),,CH,CI,. -76 to 0 ‘C. (r) Pyr-SO,, DMSO, 

Et,N, 0 ‘C, 3 h. (g) 10% Pd-C. 15 psi H,. EtOAc, 0 ‘C, 30 min. 
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transesteriflcation5 of 16 provided the benzyl ester 18 in a 70% yield for the two steps. At this point, prior 

to the delicate oxidation of alcohol 20, a more labile diol protecting group was incorporated into the 

synthesis. Accordingly, the cr-naphthylidene acetal was hydrolyzed (2:l THF-28 H2SO4, 45 “C, 31 h) to 

give the trio1 ester 19 which was cleanly transformed to the phenylboronate ester 20 by treatment with 

phenylboronic acid (benzene, 25 “C, 12 h)12. At this point hydroxy ester 20 was oxidized to 21 under 

modified Swern oxidation conditions 13 in which the obligatory triethy!arnine base was replaced wtth the 

more hindered amine, diisopropylethylarnine. In conjunction with the workup of this reactlon, the cold (0 

“C) solution was cannulated into ice water, and the keto ester 21 was Isolated by rnethylene chloride 

extraction. Wlthout purification the phenylboronate protecting group was removed by treating a solution 

of 21 in ethyl acetate with 30% aqueous hydrogen peroxide to give the lactol ester 23 in 80% yield as a 

clear oil [ CY.]D +42.4” (c 0.76 CH2CI2). A careful InspectIon of the reaction revealed no other dIscernable 

product diastereomers. It thus appears that C2 epimerization of either Rketo esters 21 or 22 is not a 

problem during either the oxidation or hydrolysis steps! 

We have found that lactof 23 is a convement precursor to the ferensunycm synthons 3, 25 and 24. For 

example, oxidation of 23 via the method of Parikh and Doering - 14 afforded the lactol aldehyde 24, Lab -18” 

(5 -0.56, CH2CL2) with no accompanying C2 eplmerization. The lactol acid 25 was also prepared tn high 

yield by benzyl ester hydrogenolysis (10% Pd-C, EtOAc, 15 psi H2, 0 ‘C, 30 mln). Finally, the conveniently 

protected phenylboronate ester 3 was prepared as a crystalline solid, mp 167-167.5 ‘C, m quantltatlve yield 

by treatment of 25 with phenylboronic acid (C6H6, 25 ‘C, 12 h). We consider 3 to be ideally protected for 

the subsequent elaboration to ferenslmycin B. 

While the successful synthesis of 3 IS of obvious relevance to the projected synthesis of ferenslmycm, 

the precedents established m this study are also relevant to the synthesis of polyethers such as lonomycin- 

A and mutalornycm.l5 
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