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Abstract Slereoselec~ive reacliom involvirrg fiincrionalised p,y epuxy.rilancs anri epoxide-atlytriionu 

provide a range ~synihriicolly wei4 IraRf{orm&mt. 

of epoxy-silancs dcpcnds upon the regiochcmicaf rclarionship bctwccn the cpoxidc group and tfw: sityl 

upon the nllturc of the silanc unit itself. a&-Epoxysilarnr (1) undergo a number of synthetically useful 

rcaetions including rcarrangcmcnt to carbonyl compounds and ring opening with nuclcopttikzl Placing a mcthylctle 

group bctwccn the silyl substilucnt and the cpxidc group of (1) poduccs P.rcpoxysilancs (2) and mulls in a dramatic 

change in reactivity. Now the chcmislry is dominarcd by the cast of elimination of (2) to product allylic alcohols.2 a 

rcacimn with significant synthetic potcmi3. Roth of these typt~ of cyxtxy-sitanc arc useful in a gcncral synthetic scnsc, bur 

as the cpxidc group bccorncs 

reactivity due 10 the proximity of 

more rcmotc from the 

lhc two grtwps more or 

silyt substitucnt (y.&cpoxysilar~ and obovc) (3). 

kss disapv, and the syndrclic voluc drops rqidly 

IilC spccist 

0 w SiR, 
+=g,+ SIR, SIR, 

(0 (2) (3) n&2 

Sysicms in which the cpoxidc is rcmotc from lfrc sibyl substiiucnt become inrcrcsting from a synthetic point of view 

when this subslitucnt is prcscni as au) allylsilanc sim;e rhc possibility of cyctisation of the atlylsilanc onlo the cpoxidc 

arises, a reaction which could bc of use for tk s)nlhcsis ofcarbocyclcs or hc~aocytlcs (rcacGon I).’ 

Herrin WC dcscribc some of our recent world on the use of rcxxims which involve chiral P,y-cpoxysilancs for the 

stcrcosckctive synthesis of potentially useful synthetic units, and on the cyclisation of some simple cmxidc allytsilancs 

(Reaction I). 

Sttrccrsckctivc rcrctlons of &~epoxysJhnts gencrnted by the oxlddntlon of chfrat ac)Ctk allylsifanti 

As a result of work in our latxmorics (in collaboration with Dr. AH. Davidson, UWIST)4 on a convergent total 

synthesis the antifungal antibiotic ambruticin (4). it bccamc apparent IO us that olefinic systems with the gcncrat 

(5) wcrc particularly difficult to prcparc by the ‘obvious” oppmxh of coupting be two chiral frogmcnts using 

such ar Wittig or Julia IF olcfination. 
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possible KQUCJK.C for this is outlined in scheme 6. The olsonium ions derived from the esta md acid are likely to be 

intin&kUy kss stable UUUI thpr derived fnrnr duz e and Ihar;fat rn0re utily quilibnta;l (ttre ‘q#t’ ccrbonium i0n is 

pmsumcd to be of similar stability in all these cases). lhae would be litlfe driving f<mx fa the oxonium ion deivcd frum 

the minor cpoxidc to quilibrau: since tht IrQN- isomer is f& dinctly. 
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Tht obsuvcuiar lhat much mire quilibration Occurs with the rlkylatcd amide (19) than with arnidc (7) is c~nducnt with 

this picture since tht oxonium iOn which would be pr~duccd initially fmn IIIC major cpcrxidc would bc kss wblc thaw that 

fibm (7) as it pOsseX4 thru &ring iubs&lcnls, 

. lrrcspcctive of the mechanistic deuil, WC bclicvc that the work which is Outlined hem could bc of use in organic 

SyrNhCSiS since it dots o&r the prospect of slcrcOchcmicrj contr’o~ and conU0l of double bond gc~mctry using a cOmmOn 

tuatcgy. Ckarly much man work mmains to be car&d out in this area and we arc actively pursuing the dcvcl~pmcnt of 

UC r7Mhdology and invGsligaling some synlhctic @icnlions of this chcmisLry. 

Cyclhtfons of tpoxidc-nllylsilones 

Cyclisations of ally1 and vinyl silancs on to electrophilic CC~UGS wi& the simultaneous fwmatiocl of a new C-C bcmcl 

have been known for some time, I7 indcul this type of cyclisation has been uscd 13 8n imporzv# par1 Of wvcral loiat 

symhcses of natural products. Most of thcsc cyclisationr have used carbonyl groups or their cquivalcnu as the 

elcctroph~lic ccnlre. We WQt intcreslcd in tbc p0ssibility of using Bp1 ep0xidc gmp as the cl~cu~philc and an allykilitnc as 

the nucbphilc in such a cyclisabn, since Bwc product would poascss potentially useful fuuctitnmlity (wide iqbn), awl it 

had ain%dy been dcmo~lralod lha the comspoting intcrmO&ular reaction could be crvricd 0~1,~~ The cyclis~tiocl Of 5ft 

cpoxidc-altylsitant would produce adjitccnt functional groups (-Cfiflfi and -Cfi=Cff2)which arc equivalent to 

diffcmntiaezd rldchydc groups at the same lime 8s formation of Itwl! cartmcyclc. MormvCf ihc cyclimurlitrt gcncmlcx 0 new 

chiral ccnuc and it was of interest u) invcuigatc the ucrwgcloctivity with which this wu funncct. 

TIE rcquisitc cpoxidc-allylsihincs were prcparal as artlincd in !Schcmc 7. One ullimalc aim 0r lhis initial invcsligstion 

was to utilisc wrbohydrae3 ti ~QKz- mily av8ilaMc optidlly active materials as xourccs ofcnarrtiomcrically oirichat 

cyclisation pocurron and in onkr 10 ac~~tnnmdatc this the two rclatcd routes shown in Schcmc 7 wF11: dcvclopcd fw tlw: 
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