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AMruct : The terrazole unit can be simply introduced by addition of the 5-tetrazolmethyl radical to a
variety of terminal olefins using the xanthate transfer technology; the same principle can be applied to
other hetemwyclicsystems such as imidazolesand betrzothiazoks.
@ 1997Elsevier Science Ltd. All rights reserved.

A tetrazoleunit is not onlycomparableto a carboxylicacidmoietybothin size and in acidity,but is is
rdso metabolically more stable; it has thus been used as a carboxylic acid mimic in a wide number of

compoundsof biologicalinterestsuchas antagonistsof angiotensin11.1The stepwisebuildingof theseazole
rings onto the substrate,usuallyby the additionof an tide underone form.oranotherto a nitrile, remainsa

privilegedstrategy,especiallyin the case of aromatictetrazolederivatives.2Only a few methodsallowthe
direct introductionof the preformedheterocyclicringandessentiallyall of the approachesare basedon ionic

processes.For example,Huff and co-workers3veryrecentlyappliedthe knownbut little used chemistryof

the 5-tetrazolmethylanionto constructa numberof tetrazolecontainingstructures.In contrast,as far as we
know,the correspondingradical (4)doesnot seemto havebeen examinedas a syntheticintermediatein this

area. As part of our interest in the radical chemistryof xanthates,4we have found that such radicals can
indeedbe easilygeneratedand capturedto give a varietyof highlyfunctionalisedandotherwiseinaccessible

structures.Moreover,the sameapproachcanbe extendedto otherequallyimportantheteroaromaticsystems
suchas imidazolesandbenzothiazoles.

L J
Scheme 1

The generaloutlineof the methodis displayedin scheme 1.The use of xanthateprecursorssuch as 1

offers several major advantagesover more traditionalapproaches:a) the process is cheap and convenient
sinceno toxicheavymetal is involved;b) the methodis compatiblewitha widevarietyof functionalgroups

andapplicableto non activatedbut unhinderedolefins;c) the finalproductis itselfa xanthateandthusallows
a great diversityof furthermodifications,eitherby anotherradicrdsequenceor throughthe immenselyrich
chemistryof sulfur.
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The requisite tetrazole xanthates are readily accessible and two such reagents, la and lb, were

preparedaccordingto the sequencedisplayedin Scheme2. Exposureof the imidoylchloridederivedfrom

the appropriatechloroacetamidewith sodiumtide followingthe literatureprocedure5providedthe two 5-

chloromethyItetrazoleswhichwae thensubjectedto theactionof potassiumO-ethylxanthatein acetone.
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Scheme 2
Uponadditionof a smallquantityof lauroylperoxideto a refluxingsolutionof tetrazolylxanthate la

and allyl acetate in benzene, a smoothreactionoccuredto give the expectedadduct 5a in 72% yield after

purificationby chromatography.6As illustratedby theexamplescollectedin the Table,a varietyof tet.rade
derivativesare easily accessibleby simplymodifyingthe olefinictrap. 1,2-Dichloroetbanewasusedin place

of benzene and yields were in general good; moreover,both electon-richand electron-poorolefms such
diethylvinylphosphonatecouldbe used, even thoughthe tetrazolylmethylradicalwouldbe expectedto be

electrophilicin character,by analogywithan a-alkoxycarbonylmethylradical(ROCOCH2”).This&lects in
a sensethe relativelonglife of the intermediateradicalswhengeneratedby the xanthatetransfermthod, thus

allowing the inherently ambiphilic nature of radicals to be revealed. In other words, the addition of an

electrophilicradical to an electrophilicolefii is slowerthan to an electron-richolefin (other factors-e.g.

steric—beingequal)but occursnevertheless.7
As a consequenceof the mild and neutral reaction conditions,many of the commordy encountered

functional groups are tolerated. Highly functiomdisedstructurescan thereforebe rapidly assembled, the
exampleinvolvingthe elaborationof a J1-lactamor a latent amino acid being especially illustrative in this

respect. In the former example,the reactionwas performedon a rather small scale, which necessitatedthe

use of greater amounts of initiator (36!ZO)and did not proceed to completion (73% is the yield based on
nxovemd startingmaterial).Finally, the methylgroupon the tetrazolemoietycan be replacedby a benzyl

groupwhichcanbe in principleremovedat a laterstageifa nakedtetrazoleis the desiredtlmalproduct.
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Scheme 3

This new way of constructing tetrazole containing building blocks was easily extended to other
heterocyclic systems. This is shown by the radical addition of the imidazole derived xanthate 6 to N-
methylmaleimideto give compound7 in 58%yield (scheme3). Xanthate6 was obtainedin two steps from
mnmercially available4-hydmxymethylimidazole.First,4-chloromethyl-l-N-tosylimidazolewas prepared

by tosylationand in-situ displacementof the labile tosylategroupby a chlorideion and then treated with
ethylpotassiumxanthatein acetoneto give6 quantitatively.
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It appears however that in this case an electrophilic trap is needed since the intermediate
imidazolyhuethylradical failed to add to allyl acetate. A modificationof the substitutionpattern on the

imidazoleringmightbe neceasaryto enhanceits reactivitytowads simpleinactivatedoletins.
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In contrast, the benzothiazolylmethylradical derived from 88 added readily to the electron rich

trimethylallylsilsneto give the usualadditionproduct9 in 81%yield,as shownin scheme4.
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Scheme 4

In summary,thepossibilityof capturingthe intermediateradicalsin an intermolecukw-fashionusingthe

present xanthate based approach allows an expedient, yet flexible and efficient, elaboration of a great

diversi~ of compIexstructuresstarting from simple,readily availableprecursors.Tetrszoles, imidazoles,
benzothiazoles and certainly many other heterocyclic systems which may be of pharmaceutical or
agrochemicalinterestcanbe introducedundermildconditionswithoutthe needfor toxicor expensiveheavy

metals.
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