
Ten&e&on Lmcn, Vol. 35. No. 29, pp. 5293-5296.1994 
Elsevier scieace Ltd 

Printed in Chat Britain 
oo40-4039194 $7.oo+o.00 

00454039(94)00984-8 

Thiazok o-Qa&mdimethau~: The Generation, Ekctrocydisation and Diels-Alder 
Reactions of Phenyl SuMtIlted Derivatives 

AndrewJ.PatteramtlBichardC.StorP 

.%hol of Chemistry, The University of Liwapool. P.O. Box 147, Liwqool L.69 3BX 

AhmtnuC uiZ-PrPu?vr_r-~t~~~-5-~~~~n~~ &ate 2 undergoes themal elimimion ~$acetic acid w give 

the OqtdWdimcthane 3. In sobUion th& can be intercep&d in Diels-Alder reactions but ttn&rjlarh pyrolytic CO&&IS 

naphtha!en&-thiol is fmned by elecvoc@imion andfiagmmtation. 

Flash pyrolytic generation of hetemcyclic oquinoditncthanes bearing an atyl or heteroaryl substituent 

on the exocyclic methylene group appears to otk umidemble potential for the formation of fused 

heterocycles. For example, aryl and hetemmyl su@tituted O-azaquimdhnetha give a&dine analogues~ and 

phcnyl substituted thiophcne o-quinodimcfhanes give naphthothiophenes by elecuctcyclimtion and 

deehydrogenation? As part of our studies of the scope of this process we have investigated the flash pyrolysis 

of~~2intheexpactationthatitwonldlead~ophthothiazolcs Intheevent,analtemativepathway 

~~whichrevealsaseverr:~m~~forthisapproach~fwcdheterocycles. 
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Thcthiazole2wasreadityobtainedasshownfromtheknownester13in319overallyield4 Flash 

pyrolysis was carried out by sublimation through a hot tube (7SCPC/lO%m Hg) with gentle heating of the 

thkoletovolatWeitatarateofca. lOOmg/hour. Somc~~~ before subliamion Aeaving 

aninvolatileresidueso~~yi~ofpyrohltatewasvariabb(38808)butttremagsbalanceofresidueaad 

pymlysatewasgood. Inaddidontolmicadd,thepymlysateconWedtwomajarppdpetsshownby 

cmqmimnwithrutkntic samplestobb~~2-thioland~i~th~wc~efambdineqaimolar 

aamunts.5 A mall amount of 2-naphthyl disulfide was also detected; this presumably arises fmn oxidation of 

the thiol dwing handling of the py-rolysate. Significantly, no naphthothiazoes wem detected. 
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ApossiblemcchanismforthtformationoftbcthidLasfollows. Thamale8mhkonofaceticscid 

leadstotheoqdnodimcthane3whichunderthchigh~ gasphaseeOtKlitiOnSdStSpsUl 
equilibratingmixtuteofEandZisomers. llkedihydlv-napht4fbtmedbybyli&uionofthe 
Equinodimcthanccancpuilibatem’.thSbyanallowadlJH~.sndddsis~upaPadergoPanreisation 

byaneEminationleadingtothethiolwithiorrnaden ofheluonl~eeitherdin?alyarviaanin~ 
thioimide 6. In principle, such eliminative ammatkation can occur with other hetemcyelic o-quinodimethanes 

havingapottntialnieilc~t,for~~owPla,and~rs,IUds0thtflaghPYrdYtic~to 

their fused derivatives may be prechded_ 6 

E-3 

+ PhCN 

Theinvolati~residuefrom~~Mimationwasinvestigatedandshowntobsvirtuallyp~bbad~ 

head4+4dimerofthiadeOquinodimedrane7. Thiswasalso&nedinhighykuaetheatingthethiade 
acetate 2 alone or in dichlorobtnzene at 180% for 7h.7 The head to head si~cture follows cleady from the 

NMRspectrumwhichshowsasingktforthemethiipmtonsat 5.2SppmsndanAA’BB’systemforthe 

mcthylene groups at 3.85 and 3.62ppm. Only one di Mereoisomer,prcsumablythe wuns. isobRerved. 

w CH2 

w.oAc - 
t Ph 

CHPh 

I& m Ph 
2 7 m.p. 131% 

Heating2indk hlodenxne(MCPC,ca lh.)inthe~ofaxungeofdknophkgavetheDiels- 
AlderadductsshownintheTable. WithN-phenylm&im&asingleaddnct8wasfdforwhiehtbe 

stereo&emistryshowaintheTablewas confinned by X-ray crystallography. This etxy results 
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fromendoldditionofdieirnide#,the~gtaic~y~2oq~whichispoduced 
pll3fcrcnt&tllyinthcelimiMtionofaccticscid withdiahylflmmmc.thcnmrspccmml of&caddnctfracdon 

showedtwapdirsofethylgroapPina~-1:2,cbasistentwithdreprwreaceaftwasdductq9ladlO 

mpcctively,*whicharcdiasmmisomcricaboutcarbons6aad7. lbcabmccofnmec&ylgnmpssuggcsts 

thatthetwocstergmlpsarcrmJ?lTcithcrasamsultof~ acWionar~-1. Inthc 

caseofdiImethylacuyl~lateonlytheddl~tedldductwas- TIIeyieldwasaQly 

moduntebecauseof-deoompositioaoftkacctykncatthehi~tempeiaatres~ 

TABLE 

Dlenophlle AddUCt Yield% 

N-F%cnyh.mleimide 

Diethyl fumsrate 

Tetracyanoethylene 

Dimethyl acetylcncdicarboxylatc 

b 
80 

C&Me 

c 

33 

30 d 

a ~p.228T b- nns+mbkmixmre9:10=1:2 ’ mp 1780C d m.p_4OT 
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In this simple scheme * formotion Of the free oqu+dimethane is rat8 datpmining and the subsequent 

dimerisati~_ qr Die&-Alder additions should be r&uivcly very fast. However, the rate of- of 2 is 

significantly gre4ter in the pslesenoe of dienopb3es than in their absence (rate of famation Of DieIS-- 

adductsisgrestathanrateofformationofdima). This clependurccofrherateofelimiMtionoIldienophilc 

aXlldbeaccommodatmliftl$$eliminadonofaceticacidwcnrcversi@le. However,~eledaccta@fromthe 

incomplete docomp&tiol# 2in the pmsencc ofCD3co2Dsbowedthate*c~Eeof~~ylppllp 
occmred but failed to reveal w exchange of the Cmcthyl hydrogcns. Tbc full implications of these 

inaiguing observations are currently under investigation. 
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All new compounds gave satisfactory analytical, mass spectral and spectral data 

Naphthalene-2-thiol(9096) was isolated by column chromatography and the yield of benzonitrile 

(80%) was obtained by quantitative G.C. analysis. Both yields are corrected and apply to the material 

actually passing through the pyrolysis tube. 

Preliminary experiments indicate that this is indeed the case for the corresponding oxazole which gives 

2-naphthol on FVP. 

No trace of naphtbalene-Zthiol or naphthothiazole was detected. 

Assigned on the basis of the magnitude of the vicinal coupling of the protons a to the phenyl group: 

6Hzfor9andlOHzforlO. 

The corresponding a-phenyl oxazole and tbiophene acetates give analogous adducts under the same 

conditions. 
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