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Reactivity of (E)-l-(tert-Butyldimethy l)silyloxy-3,3-bis(tributy1stannyl) -
Propene : Syn Selective SE’Addition to Aldehydes
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Absfract: The reactivity of (a-l-(tert-bu~ldimetiyl)silyloxy-3,3-bk(tibutyls@nyl)pm~ne 1 as
potendat 1,3 dianion equivalenthas been investigated.Condensationwith atdehydes4z-h, in preaenee
of BF3.0Et2, afforded in high yields the mono-protected diols 5a-h exhibiting an exclusive E
configurationof the vinyltinresidue. Good to high syn seleedvi!ieshave been measured,inagreement
with an SE’additionmeehanism.Further transformationof the resulting virrylrinmoiety of these diets
into variousfunctionefitieshasbeen successfullytested. Q 1997ElsevierScienceLtd.

In the precedingpaper 1 is describeda synthesisof the new gem-distannylderivative 1 which can be
claimedtoexhibitinterestingsyntheticpotentialities,especiallyin thefieldof (di)enediynesantitumoragents.2In
a first set of reactions,this l-silyloxy-3,3-bis(tributylstarmyl)propenecan be expeetedto behaveas a classical
allyl mono-tin silyl enol ether to give, when added to carbonyl reagents, the corresponding
dihydroxyvinylstannanes2 (Scheme1).3Interestinglyforsyntheticpurposes,thelattervinylstannrmesruelikely
tohe utilizedin a greatnumberof transformationswidelyusedin thesynthesisof complexnaturalcompottnds.4
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Accordingto precedentsfromthewellstudiedchemistryofanalogousrdlylicsubstratesbearinga singletin
residue,5allylbis-stannanessuchas 1 canbeexpectedto exhibi~underLewisacidconditions,highreactivities
towardsaldehydeswhichmight lead to mono-protecteddiols2 accordingto a syn selectiveSE’meehanism.c
More recent investigations showedthat 1,1-hetero-Sn,Si-or 1,1-homo-Si,Si-alk-2-enesderivatives led, in
presenceof BF3.Et20,to similarsyn selectiveSE’condensationreactionswithdifferentelectrophilesincluding
severalaldehydes.7However,to date,nothingis knownaboutthereactivityof 1 whensubjectedto Lewisacid-
promotedcondensationsandthispaperdealswiththeresultsof theprelirnimuyinvestigationson thereactivityof
1 withaldehydesas well as furthertransformationsof the resultingadducts2 in viewof syntheticapplications.

(~-l-(tert-Butyldirnetiyl)SilylOxY-s,s-biS(~bUtYlStannYl)ProPene 1 has been condensedon different
aldehydes4a-h in presenceof BF3.0Et2in dichloromethaneandtheresultsate summarisedon theTable.In all
teportedcases, a solutionof 1 (1.0eq) in CH2C12was addedat -78°Cto a premixedsolutioncontainingthe
requiredaldehyde4a-h (1.1eq) andBF3.0Et2(1.1eq). Aftercompletionof the additionof 1 to the reaction
mixture,3.0 supplementaryequivalentsof. BF3.0Et2were added.After completedisparitionof the starting
material, the reaction mixture was quenchedwith a saturatedaqueous solution of NaHC03 to give after
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subsequentflash-chromatography,the mono-protected1,2-diols5a-h in 81-100%yields.8The additional
3 equivalentsof Lewisacidareessentialfor theefficiencyof thereaction;otherwise,the condensationrevealed
sluggishanduponlongerteactiontimes,notableamountsofhydrodestannylatedderivativeswereisolated.
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Product Yield(%)
Diaatereornaric

ratiosynkvrti (“A)’

5s quant. 87:13

5b quant. > 95:5

5C 95% 93:7

5d 96% 95:5

5s 90””0 60:10

5f 97”70 66:12

5g 96% 75:25

5h 97% 66:33

kterminadbyIH NMR
Table

All the yieldsobtainedthroughouttheseassaysare goodto excellent.In all cases,as rdreadyobservedin
the caseof l,l-hetero-Sn,Si ou 1,1-homo-Si,SibyM. Lautenset al, 5 the configurationof the doublebondis E
with no trace of the Z isomer,in agreementwiththe SEIantiperiplanartransitionstate depictedon Scheme2.
Althoughsynclinaldispositionsleadingto syn adductscannotbeexcluded,9thedepicteddisposition,whichis in
agreementwithprevioushypothesesforthecrotylmono-tinanaloguesof 1,10minimises1,3-allylicstrain.

antiparlplanarSE, ~ 5a-h syn syrwllnalSE, ~
transitionatate

5a-h am-
transitionatate

Scheme2

The syn/anti diastereomericratio of isomersrangesfrom 66:33/75:25in the case of the stericallyless
demandingdiols 5h or 5g respectivelyup to 95:5 in the case of the most encumberedisobutyraldehyde5b.
Theseratiosamsignificantlylowerthanthoseobtainedin thecaseof thecorrespondingy-silyloxycrotylmono-
stannanesbyMarshallet aL5aModelingtheapproachof thenmctantsaccordingtoan rmtiperiplanarSE’transition
state showthat stericrepulsionsmayexistbetweenthe axiallydisposednon-reactingtin residueof 1 andtheR
groupof aldehydes.These stericbiasescan partiallycounterbrdancethe OTBSrepulsionwhichis claimedto
favorthe formationof thesynmono-protecteddiol.Releaseof theseinteractionscan be accomplished,at least
partly,whenthe depictedsynclinalSE,transitionstateis developed,leadingto anti isomersof 5a-h.
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For the unambiguousassignmentof the syn stereochemistry,a seriesof transformationswascarriedout
on most of the diols in order to correlatetheir NMRdata with those of thoroughlydescribedcompoundsas
shown on Scheme 3 (all the transformationshave been carried out on the purified synhti mixtures of
diastereomersobtainedin the ratiosdescribedon the Table).Aliphaticmono-protecteddiols 5&b have been
transformedinto acetonides 8a,b via diols 7a,b.11 IH NMRdata for syn diol 7d obtained after HC1/EtOH
treatmentof 5d werein full agreementwiththe literatu~.12Synconfigurationassignmentof 7Cobtainedafter
acidictreatmentof 5e has beendeducedfromcomparisonwithIH NMRdatareportedfor thecorrespondingunti
isomer.lqThe bis-vinyltinderivative5f, whentreatedwithHCliEtOH,cleanlygavethe knownsyn hexa-l,5-
diene-3,4-diol7f.14 Theacetylenicmono-protecteddiol5b hasbeenconvertedunderthesameacidicconditions
into the syntrimethylsilylacetylenicdiol 7h whichexhibitsIH NMRsignalsidenticalwith thoseof its known
desilylatedanalogue.lsThemajorsyn relativeconfigurationof theotherproductshas beententativelydeduced
fromtheaboveones.
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Anotherset of reactionshas been carriedout to investigatethe syntheticpotentialitiesof these mono-
protected diols. Chlorination of 5d and 5h took place smoothly to give, in presence of CUC12,the
chloroalcohols9d and 9h in high yield.16Accordingto a publishedprocedure,17vinylstannane5h has been
transformed,in 4y~0 yield,intothevinylicsulfone10 whichcouldbe efficientlymetalledto givetheZvinyltin
derivative 11 without isomerizationof the double bond.18Perhapsmore interestingly, the symmetrically
disposedbis-vinyltinmono-protecteddiols5f weresubmittedto twotypesof cross-couplingreactions.A Stile
couplingreactionbetween5f andiodobenzenecleanlygavetheexpectedbis-styrylderivative12in 71%yield
afterpurification.19On anotherhand,a Sonogashiracouplingreaction20wascamiedout on the bis-iodovinyl
derivative13 (preparedin high yield from5f throughtin-iodineexchange)21to givethe bis-enyne14 in 73%
yield.
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initial allylation step gave the syrtadducts5a-h in high-yieldwith exclusivefortnationof the 1,3-addition
productsexhibitingthe E configurationof thevinyltindoublebond.We arecurrentlyapplyingtheseresultsin
thefieldof neocarzinostatin.
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