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Abatraet: The g-hydroxyketones 7.20, and 22 were prepared by stemocomrolled aldol reactions 
of (S)- and (N-18 with the enal 8. Acetmide hydrolysis gave the bicyclic acetals 23-2g, while tbe 
benxoate 26 gave the tetmhydropyran 6, corresponding to an A-ring subunit for 2-epi~mycin. 

Etheromycin (l), an ionophore antibiotic isolated from S. Hygroscopicus, is characterized structurally 
by a complex array of six ether rings (A-F) with a multitude of stereocentrest In studies towards a biomimetic* 
synthesis of etheromycin, we have demonstrated3 that the BCDKDE ring systems in 2 and 3 (!kbeme 1) can 
be assembled using appropriate polyepoxide + polyether cyclisation cascades.4 More elaborate cyclisations 
such as 4 + 5, directed towards the complete polyether skeleton, require access to a suitable Ct-Cll subunit to 
act as a precursor for the AB rings. We have now examined the acid-promoted cyclisation behaviour of a series 
of potential Cl-Cl1 segments, and have found that formation of the A-ring derivative 6 can be effkiently 
accomplished. 

The proposed cyclisation cascade for etheromycin. 4 + 5, requites the 7-OH to form the A-ring 
~asthePOH~~thepiepaxide~g(aolidarrowsinI).For~u,besynthcticallyviable,an 
alternative cyclisation mode for 4 (&uhed arrow), involving bkyclic acecal formation at the C3 ketone by the 7- 
and 9-OH groups, must be less favourable. It was therefore desirable to fvJt examine the cyclisation 
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preferences of an appropriate Cl-Ctt segment alone. For this study, we targeted the ketone 7. corresponding to 
2-epietheromycin. together with other readily accessible aldol isomers derived from the a-methylene-&allcoxy 
aldehyde 8. 

7 8 

An efficient, multi-gram synthesis of the pivotal aldehyde 8 ls outlined in Meme 2. An Evans aldol 
reactions between the chii imidee 9 and the aldehyde 10 was followed by formation of the Weinreb amide7** 
11. After protection as its rert-butyldiethylsilyl ether 12, thii was directly converted into the allylic alcohol 
13, [a]$= -15.9’ (c 0.66, CHC13),.using the vinyllithium reagent derived from the stannane 14.9 On a large 
scale (TlOO.mmol), a better procedure involved the initial formation of the pketophosphonate 15. Reaction of 
15 with formaldehyde, promoted by K2CO3. then gave 13 in 75% overall yield. After O-silylation. the 
teductionl0 16 + 17 proceeded with 84% ds using LiAlIQ, as expected11 from Felkin-Anh control. Finally, a 
series of protecting group manipulations on 17, followed by a Dess-Martin12 oxidation, then gave the 
enantiomerically pure enal 8, [a]$)= +12.2’ (c 0.26. CHC13), in 65% overall yield (29% from 10). 
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Scheme 2 (a) “BulBOTf, @rzNEt. CH2Cl2.0 “C, 30 mio; 10, -78 “C, 2 II; H202; (b) HN(Me)OMe.HCl, 
Mep4l. THF, 0 OC, 2 b; (c) ‘BuMe#iCI, imidazole, cat. DMAP, DMF. 25 “C. 15 h; (d) 14, nBuLi, THF, -78 --t 0 
‘C; 12, -78 + 0 Oc, 15 min; [e) (MeO)2P(O)CH2Li, THF, -78 “C, 2 b; (R oq. HCHO. K2C03. THF/HzO, 25 “C, 3 
h; (s) hPh2SiCl, imidazole; CH2Cl2.25 OC, 1 h; (II) LiAIb, &O, -78 “C, 10 min; (i) A&H, THF/HzO, 40 OC. 
12 h; (j) (MeO)pCMe2. PPTS. CH2Cl2, 25 “C, 4 II; (k) TBAF, THF, 25 OC, 2 h; (I) Dess-Martin periodinane, 
CH2Cl2,25 ‘C, 25 min. 

Using the dipropionate reagents13 (@- and (s)-18(Scheme 3). several highly stereocontrolled aldol 
couplings were next performed. The a-methylene-ll-alkoxy al&hyde 8 exhibited a low x-facial selectivity,14 yet 
contributed to the observed stemoselectivities for these aldol mactions by double asymmetric induction. Addition 
of the E dicyclohexylenol borinatel~ (R)-19 to 8 in Et30 smoothly gave the anti-anti aldol adduct 20 in >95% 
ds. In contrast, however, various 2 enol borinates derived from (R)-18 proved to be insufficiently reactive and 
failed to add cleanly to 8. This necessitated the use of more reactive metal enolate derivatives to achieve syn 
selective aldol additions. Using the Z tin(I1) enolate t3b (R)-21 in CH2C12, the syn isomer 22 was now easily 
prepared in 92% ds. In these two cases, the chiral enolate contributes a high level of diastereofacial selectivity 
for preferred G-face attack on the aldchyde 8, giving the (5s) adducts u) or 22. In a similar manner, reaction 
with the enantiomeric tin@) enolate (Q-21 gave the syn isomer 7 (via mismatched re-face attack on 8) in 86% 
ds. The two syn.aldol-isomers 7 and 22 could also be selectively prepared using the corresponding titanium 
enolates from (a- and (R)-18, respectively.14 
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The cyclisation behaviour of these three keto acetonides was next investigated.~To~minimise 
dehydration to fhe enotte,.the~~tonide hydrolysis wasbest accomplished using 0.5 MHCl bt THF (I:2 by 
volume) at room ‘iemperature for 6-10 ‘h. Under these conditions; tl@ aldol adduct -22: havit)g the (55) 
configuration, cleanly gave the bicyclic acetal23, [a]g : ,33’ (c 2.1. CHC13), in 85% y&id. For the ketone 
20, however, this led to a, mixture of open&a& keto trial,-hemiacetal, and the bicyh&etal’24. Further 
treatment of thii mixture with Dowex@ acid thin (5@f~2-400) in MeOH/(MeO)$H (10 : I)’ gave 24 in-70% 
okalT yield. Appropriate !bJ h&R d&oupJing.~d @JOE diffemnue experiments3 &firmed t& &et+hem+ry 
and indicated that these two bicyclic acetals adopted a&air-chair conformation.-Using asjmilsr procedure for 
the ketone 7. which has the (SR) contigurationgave a 69% yield of the bicyclic aontak 25. [a]? = -48.6’ (c 
1. I; CHC13) - now havihg the. iess stable, &air-boat conformation.’ ?’ 
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Scheme 3 (a) (Rb18, (c-CsH t 1)2BCI, Et3N, EtzO, 0 “C, 2.5 b; 8, -78 + -20 OC, 16 h; (b) (ix)- OT (Q-18, 
So(OTD2, Et3N, CH2C12, -78 “C, 2 h; 8, -78 + -50 “C, 3 h; (c) aq. 0.5 M HCI. THF, 25 “C, 6-10 h; (d) Dowed= 
50X H+ e+$feOH, @ieO)3CH, 25 “C. 10 min; (c) (RCO)20. Et3N. DMAP, CH$12,25 “C, 15 h; v) PITS, 

, MeOH, (MeO)3CH, 25 “Cc, 8 h. 

In the (5R)kSeries, simply protecting the 5-OH as its benxoate prevented the undesited formation of the 
bicyclic acetal (presumably due to further destabilisation of the chair-boat conformation in the 5-benxoate of 
25). Thus acid hydrolysis of the acetonide in 26. followed by treatment with MeOH/(Me0)3CH. gave only 6, 
[c$= +59X (c 1.1. CHCl3). in 74% yield. This has the A-ring tetrahydtopyran as its methyl acetal between 
the 7aH and the C3 ketone; with the 9-OH available to form the etheromyciti R-ring. 

In conclusion, we have found that control of extended cyclisation cpsc8des, such as 4 + 5 in Scheme 
1. appears to be feasible provided the 5-OH is carried through as its benxoate. Further studies dimcted towards 
the biomimetic synthesis of etheromycin are underway. 
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Auncwccmpomhgaw~dlIlain~wRbtbe~assiened 24bad1HNMR8(400MItz,C~~ 
1.05 (3H. d. J= 6.8 Hx, C8-Me). 1.17 (1H. m, C8-Ii), 1.20 (3H. d, I= 6.8 Hz. C4-Me). 1.36 (3H, d. .I= 6.9 Hz. C2- 
1.41 (lH, m. OH), 1.45-1.72 (2H. m, ClO-H). 2.16 (lH, m, C4-H), 2.36 (1H. m. C2-H). 3.29 (3H. s, GM@. 3.33 (1H. dd, I 
= 9.8, 6.6 Hz, Cl-H& 3.38-3.57 (W, m, Cll-H). 3.75 (1H. dd, J= 9.8.5.8 Hz, Cl-H& 4.13 (lH, ddd. J= 9.2.3.1. 3.1 Hz, 
C9-H), 4.19 (lH, br S, C7-H), 4.25-4.38 (4H. a~, GC 

5 I= 1.9, 1.9 Hz. HA). 6.80 (2H. m, arunalic). 7.05-7. 
Ar, oCJ@!b). 4.40 (1H, m. CS-H). 4.79 (lH, be, HB). 5.22 (III, &I, 

’ (7H. m, aromaw ); 13C NMR 8 (100 MHz, C,D 
34.5. 36.4, 41.3. 46.6, 54.7, 66.2, 68.0. 72.3. 72.97, 73.9. 80.8. 101.4, 110.4, 114.0, 121.5, 127.7, & 

12.4. 12.7, 13.6, 
1, .5, 129.5, 131.1. 

139.3, 149.5. 25 had ‘H t’lMR 6 (400 MHz. cDcl3) 1.08 (3H, d, J= 7.0 Hz. C8-Me), 1.11 (3H. d. I = 6.6 Hz, CZ-Me). 
1.26 (3H. d J= 7.1 Hg CeMc), 1.43 (Hi, m, CS-H). 1.50-1.58 (W. m, ClO-H, and OH). 1.68 (lH, m, ClO-HIS. 1.88 (1H. 
dq, J= 10. 7.1 HZ, Cd-H)< 2.19 (lH, m, C2-H), 3.23 (1H. d&l= 9.1.9.1 Hz. Cl-H3, 3.39 (2H, m, Cll-H), 3.70 (1H. dd, J 
= 9.1, 2.5 Hz, Cl-H 3.79 (3H, s, OMe), 3.93 (lH, m, CS-H). 4.19 (IH. ddd, .I= 8.9, 3.3, 3.3 Hz, C9-H), 4.31-4.46 (SH, 
m.OCH & Pb.OCIi2 
= 2.4,2.3 Hz, HR&, 6.86 (W, m, ammattc), 7.20-7~3 (lH, m. mumatic); 

andC7Hh4.45 (2l!,m, OCH ArarOCH2PU 4.84\lH,dd, I=2.1,2.1 Hz, Hm). 5.25 (1H.dd.J 
3C NMRS(100 MHz) 11.3. 13.3, 15.0, 33.1, 

38.4, 40.6, 55.2, 63.6, 66.1, 72.6, 73.0, 73.2, 73.3, 77.4, 101.2, 105.0. 113.8, 127.4, 127.6, 128.3. 129.3, 130.6. 138.8. 
151.3, 159.2. 6 IwJ lH NMR 6 (400 MHz. C6D6) 1.03 (3H, d, J= 6.9 Hz, W-Me), 1.14 (3H. d. J= 7.0 Hz, C9-Me). 1.23 
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