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OBTHEMEKX#3IsY OFTHR FOBMATIOH OFFUL ~EW(YTH8GAS PEASEl'YFIOLYSIS OF IBDAZOLE. 
THE GAS PEASE PYROLYSIS OF H-DBDTkXUO-3. 

W.D. Crow end Y.H. P&don-Bow 

(bceimd In w 19 June 1972; 8OOepted for plblio8tion 22 Juw 1972) 

A ei@fiwnt property of pherurlnttrene alldpbe?gloarbene generatedlnthegaepbaee 

8t &llperatuFee )7m” ie thdl’ abilit# to lll&gO l'il@ OOll~tiOn to gin OyWLOOyOlOpe&8- 

diene'~2 (2s) and ful venallens Q) plue et~layclopent.sdime (2b) reepeotively. However it 

rae dieoovered subeequently that the gas pheee plrrolysla of benaotrissole'l yielded &) end 

that ind8solee and 1,2-lnd8uedione9 (4) both &Irre (2) in mod Jields. The =eoImiau of the80 

raaotiaas we similar and nay be disoueaed in tenw of the deoompoei& of indssole, the more 

likely pathray being outlined below In S&me 1. 

Pathw (a)-(d) ~biradioal'pathrqy) prooeeda a L-ind8sole (r) dth 1o.w of nitro&a 

to give en intermediate biradioal (1) whloh nqlr be Identified dth 8 pCrrtioul8~ eleokonio atate 

of the carberm (2). Fomation of fulvenallene from this intemedlate may br nrtion8llwd in 

tenna of 8 Wolff rearr m&sment? 

Path- (b)-(e) (Ccsrb~petb~) Involve8 en H-rblft to glva 8Eind8sole (5) with 

rubeequent loee of nitrogen to give (fi) dxicb may be identified dth a particular eleotronio 

state of phenyloarbene (lo). 

Finally both pathma Dl,j, be inte~~~lsted && the Opel'8tiO11 Of 8 "le8k8@ WOb8tIiSnI (d. 

Jm inepeotian of Scheme 1 revmle that in the pyrolyela of H-deuterioindesole a diet&~- 

tionbetreen the ~0~s ~thm iemaintalsedup to end inoluding the foapation of &2)8"d 

(g-g)* An Erie of the deuterim distrlbutlon tithe reeult~ fulvenallae would be ueelese 
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beoauze we would expeotextsnelve deuterim eoramblingin fulvenallene iteelf (-I& (2)); 

moreover our labelllng studiez on pheuylnitm 
108 zndpleqvloerbene 

lob 
ham demonstrated the 

ooourrenoe of exten&ve hydrogen shift6 prior to the ring oontraotion of (10). 

A eatiefaotory ra~r out of this diffioulty may readily be attzlned by the judioiouz 

iatroduotion of a zubetituent in the 3-position of I-deuterioindazole uhioh would trap intra- 

moleoularly (1) and (a) (LB coon ze they me fonned. Aooordingly we have studied the gze phaze 

pyrolyeie of N-deuterio-3-methyliudazole,einoe the methyl grou? ie known to trap effioiently 

both 1,3-biradioals 'la (2) and oarbeuee'lb (a) giviug styreuez. Thuz the biradioal pathway 

leads to a-deuterioetyreue (m) whereae the oarbene pathway produces 2-deuteriostyrene (Ilb). 

Ia lia a& 

qrroly~~lr, of N-deuterio-3%ethyUndezole(gd D'by p.m.r.) at 0.05-0.00 pm between 630' 

end800° gave zQrene12 ingoodyielde (~80$). Thedeuterium content- znalyeed zooording 

to the plan below,ueing low voltage mazs epeotrometqv (LMIS),end the results are 8 ummarized In 

the Table. 



COO” 

Temp. 
$ D at $Dh $ D at *biradioal" *oarbelle" 

B:(a)-(b) -ti0 $ rr 
0 

s:(b)-(o) 

630 0 15.5 77.5 83.3 16.7 

700 0 16.3 76.7 82.5 17.5 

760 8.9 15.6 66.5 82.8 17.2 

800 11 18.5 57.5 78.6 21.4 

It is observed that at 760’ md 8CO” deuteriu is forod at the &positlop of styrem and 

that there is a dsorease in the overall deuterium omtsnt. However, styram labelled at the 

a-posltiou behaves aualogously l3 uhsu subjeoted to these oouditiane and aooordiagly the 

omtributim of the biradlcal p&hke~ 188 oomphed on the benia of the total deutedmm OOntSnt 

at both a- and fQoeitiam of etyrene. 

The distri.butLem of deuteriu over the ammtia ring wa detemiaed by maaiaation of the 

'II nar spectra (S%mre) of the benzyl aloohols (40 mg) in the preseaoa of the meti shift 

reegent Pr(fod)3'4 (2OOmg)in CDCl3 (0.4ml). Repeatediakgroticarof the sigmle revealed 

that n, 953 deuterixa mm lo-ted at the ortho poaitlom 15 as preUoted. 

1 
E&yre: 60 PectrumYlAQ - 

1760’ waysis) in CDC$ with E~(fod~~ 
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We oonolude tbat,omr the temperature range etudied,there exists a duali* of meobanism 

operat* Por the gas phaao deoompoeition of 3-met~lindw3ole and that the major pathway jd2$) 

proooeds & the "biradioal" (I-2). The minor p.sthrey io9y be nationalined in tems of the 

iutexmediray of the"carbene'(&l& which may be Poxmed Prom either paths (b) or (2). 

wledgemeute. #errs gratePul to the AwtraliaaReeeuob Granta Committee for Pimnoial 

SlAPport. '#e are Indebted to Hr. R. Brlgga for the LWS nork and to Zr. R.J. tiioholls for 

dotemIning many nmr epeotra. 
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