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Abstmct : Tk easity prepared and stored E-l-tribmylstonnyl-33diethoxy-pro~l+se 1B reacts with ocyl chbri&ze 

in DMp in tk presence # PdCl~(McCN)2 to give the expected 1 .I-ketoaceuls (E isomers). Similarly cross 

coupling of II3 with tosyl chloride performed in THF in the presence of Pd(PPh3)4 #or& tk 

E-fIdie~hox~mrcthyl~ylstdphone whose mrrallation with MeLi. LiBr generates a ffilvinylanio~~ eqtdvalent 

with the anionic centre in a cis relation.&@ relative to tk Aethomthyl group. 

Due to their umpohmg chamcter, the &farmylvinylanion e4@Vaknts ate of great intitrest in organic chemist+. 

providing a challenge for the elaboration of mote suitable precursors than those which ate cumntly available. 

Initial proposals involved mainly allylic metallation of 1,3-bis(organothio)prop-l-em?, 1.3~bis(arylseleno)- 

prop- l-ene3. l-methoxy-3-phenylthioprop-1-cne4 or S-allyldithiocarbamates~ but despite improvements 

brought about by the use of thiophilic cations 296. the &protection step (for instance conversion of 

dithioderivatives into a$-enals) often appears to be a limiting step in terms of yields. B_sulphonylated 

propionaldehyde ace&, phosphor& or arsenic ylides9 as well as (a-alkoxyallenyl) sihmesto have also been 

used for such a purpose, but in every case a lack of quality is observed, the limiting factors appearing to be in 

terms of yields, generality of the method or accessibility to the ptecursor. 

Another interesting approach has been proposed by Meyers starting from E-p-bnrmoacrolein diethylacetallt. 

Reaction with tert-butyllithium leads principally to halogen-metal exchange. while re&on with n-butyllithhmt 

gives mainly the a-bromovinyllithium reagent after vinylic hydrogen abstraction ; however, in each case the 

competition between metallation and halogen-metal exchange gives a mixtme of the two anionic spuzics and 

requires use of very low temperature (-124X) in the case of E-1-lithic~3,3-diethoxyptop-l-ene in order to 

avoid its decomposition. 

Recently we have shown that l-tributylstannyl-3,3diethoxyprop-lcne can be a valuable f&formylvinylanion 

equivalentlz. Transmetallation of this reagent with n-butyllithium at -12WC affoxds the expected rruns 

vinyllithium, but, more interestingly, its transmetallation with n-BuzCuCNLi2 in THF leads to the 
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comxponding vinyl cyanocuprate at roam temperatum. Furthermom l-uibutylstannyl-3.3l-ene 

gives cross coupling p&ucts with aryl and hetwaryl halides under palladium complexes catalysist? 

Inspiteofthesepnnnisiagnsults,thisinitialwakhastok~antwopointl: 

- The vinyltin magent must k obt&ed as a single isomer, instead of the usual thermodynamic 

miXnuCofthevinyltinisomenr afforded by fiee &ical hvdnwpnnuion of 3,3diethoxypmpl-yne. we have 

aheady solved this problem13 vi0 tributylstannylcupmtion of 3,3diethoxyprop-1-yne with Lipslmtz vtt4. 

HE CH(OEt)2 
Bu3SnCu(Bu)CNLiz 

THF,-78°C,2h,thenHz0 * Bu3sn~c!H(oBt~ 

1E 

-Anotherdifficultyarosewkncrosscouplingaf1Ewithecylhalideswasattan~becauseof 

a competitive xacdon with the acetal funcdon. 

We wish hemin to report an efficient procedure to circumvent this difficulty and to transfer efficiently the 

~fonnylvinyl unit with a clesn control of configuradon (complete conhul of the E or 2 relationship between the 

anionic cenhe and the diethoxymethylgroup king obtainable from lE). 

When the cross-coupling of 1E with acyl chlorides was attempted in the presence of PdCl2(PPh3h using 

benzene as solvent, the Lewis acidity of the acyl chloride induazd a reaction at the labile allylic acetal function 

instead of a reaction at the tin-carbon bond. This result means that we have to use a solvent which is basic 

enough to moderate the electrophilic character of the acid chloride. A first attempt using knql chloride in the 

presence of triethylamine (leq.) allowed this type of coupling but this method was ineffective with aliphatic 

acyl chlcrides owing to the formation ofacyl ammonium salts and subsequent fMiminafion. This methodology 

had to k improved using a more appropriate solvent and on the basis of previous reports15 and personal 

observations16 our final Choice was the use of DMF as solvent and RiC!lz(MeCN)2 as catalyst. 

By this route, the teaction of 1E with acid chlorides becomes general, the monoptotected 1,4-ketoaldehydes 

king obtained in high yields (cf table I). 

RCOCl + Bu3Snd 
Pda*o&cN~ ( OMeq.) 

1E 
WOE02 

DMF, 2OT, 2h 
- $+!H(oE&h+ 

2a-f 

Table I: Cross coupling of 1E with acid &hides 

BqSnCl 

RCW 1,4-Ketoacrtd No % RCOCI 1,4-Ketoacetd No % 
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Whatever the nature of the R group (alkyl, vinyl, aryl or hctcmaryl), the reaction remainspossiblcanditis 

~~g~~~~~~l~~~~~~~ 

An extension of this rcactkm to cross coupling of 1 witb to8ylchloride haa been attempted under the 

e~unalconditionsused~viouslywbhotbcrvittyltins “.TbcexpcctcdcouplingmrobsavcdaIbddue 

toitllhigber~~,tbcvinylicatlphanc3~obtdnediatheaconfigrnrrtiononly.&Ining~amixturc 

oflE+lZ. 

B@n+CH(oEt)2 + -cl- 
Pd(I’Pb& O.oSee TM’ 

8QCl 
5!X, OS 

1 
B%) 

Corn@ with other syntbescs of 318, this cross coupling constitutes an attractive preparation far a 

useful compouud in organic ~~~I? Focussing on anionic chemistry and considaing the results report& 

for 

@-acyl-vinylanion equivalcnts~. 3 appears to be a potential M of a ~formylvinyl-anion equivalent 

having a cis relationship between the anionic centre and the acetal group. Indad, the reaction of 3 with the 

~pkx~rinTHFforlhat-780C~dw:a-littdated~y~~4acicadingto: 

Ts*wm2 
MeL.i,LiBr Ts E+ Ts 

THF ,80c- CH(OEt~-- cHo2 

3 
*- 

1l4 E3rg 

Electrophilic trapping of 4 with m0, aldchydcs and miscellaneous halides affords the expected 

2-substituted~y~sulphones(s~~inmoderaretogoodyields(cf~I[). 

TableII: Rcacknof4withelcctrophilcs 

E+ 5 NO Yield z+ 5 No Yield 

P@ 5a 44% M&=CHCHO 5t 56% 

Mel 
Ts%t 5b 50% EQCH-CHO 

Me$3iCl 

PhCOCl 

With some substrates, it is worth noticing that side mactions may occur to an important extent. For ktance 

product, possibly due to the occurrcncc of a monoelectronk transik mechanism). while twction of4 with 

acetopheaone~theMiehaeladductohace~~endatearsulpbane3aslalrtsdy~indw:case 

ofaniollicspccicsgmIcnl&fkom~sulphoncs2*. 
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In spite of those complications, the possible rcdttctioo 22 of sulphoucs 5 means that viuyltio 1E can be 

coddled as a B_formylviuyl anion cquivalcnt allow& altomativcly E or 2 stomochcmical control of the 

~faluylviuyl unit. 

~~~~r~e~e: AD~~u~~~c~(lO~l~l5~~ 
& tube and dcltasscd b&xc addition of 1E (4.2 8, 10 mmol) and I%iCl~ 

D~~p~~a~ 
(25 mg, 0.1 mmol). The pale 

yellow mixtutc turned pqmssivcly brown-red after 2 hours at room tomporatum. At this time, 20 ml of au 
aqueous solutiou of sodium fluoride aud 20 ml of accttmc wum added iu otdcr to mmovc tributyltiu chhnidc. 
After the extractiou aud usual trcatmcuts, compouuds 2a-f wnt puriilcd ou silica 8el (hcxaue / ether / 
~e~yl~~ 92/t%?). For compotmds 3 aud 4, the ptoviously dcscribod mcthodsl7~ 20 have been used with 
success(widiaarmpaatun:-780C~thegeaeratia!andthe~of4). 

Aclrnowledeamnts : The adors are gratqid to Chemetdl GMBH, Schering and Rhhe-PO&~ Societies fm 
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