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Acetylenic dienophiles c~lct with oxaz& to give substituted fmans with facile loss of nitriles.‘” 

Dehydrobenzene 1, garaated mder (he Reddy-Baa condition (antbmnikc add + RONO, 101 ‘C)“‘, YESIS with 

+hcnyloxa7ol28togivethe2: ladduct4. Theforma6onof4nsuhsfromtheexlrusionofhenZonitrile 

fromtheconespondingJXelsAderadduct3 andthefoUowingadditionofasecondmdeculeof1 tothe 

intern&&z isoben&uran.34 Un the other hand, 1, generaFed under the &mpbell-Rees condition (l- 

~~+Pb(QAc),,O”C)~)~thesame~~bgivetheisdaMeadduct3inessentially 

quantitative yield. 3b) We have studied the reactivilies of 4,5dchydm&qmne 5 and synthesized novel aromatic 

oompoundscontainingseven-mem~rin~sbytheapplicafioaoftbehi%FeactiviticsofS.~Herrwellepart 

the Ieaction of5 with4-phenyloxazds2. leadingtorbc facile synthesisoffuro[3&dJtropones. 

‘;fl; 2a: RpRpH 

R2 
zb: R,=CH,, RFH 
k: R,=RZ=CH3 3 4 

lAninocyclohepta&iazd~ 6 wa allowed to react with equal mob of lead tcmlacecateiIlsnhydrous 

dichlm in the pz+ena? of a large excess of 4phenylo~ 28 or those having methyl suhstitumts 2b 

or 2c at -50 --6O ‘CL The resulting sdution was rapidly cho throughashortaluminaodumn 

to~eaotticacidandleadoxideoriginatingfromlead~ andthenwastreatedinanusualmanner 

to yield furo~,4-d]tropone 88, Ib, aad Ilc, mp~ively, as shown in scheme 1. The structure Of88 WaS 

identified by comparison of its spectrosbopic dais with thdse w&h have alnady been mpata?d.” TIE ghucoures 

of8bandScweredetermintdfromtbeir~cdata.~ 

Like 88,@8b and 8c are m in strongly acidic solvarts. Thus, NMR and UV and VIS spectraof 8 

in smgly acidic solvents contirrn the structures of~forms9. In’3cNMRspeclraof88and8c. as 

shown in Table 1, considemble deshieklings (ca. 6 - 20 ppm) of skd&al carbons C-1,3 and C-4.8 in 
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8b: Rt=CH3. R2=H 

Scheme 1 

CF,COOD, anqared with those in CDClr. are observed. This result proves that 9a. 9b, and 9c arc 

delocalized 6-hydmxy-2-oxaazuienium ions. This finding is also deduced from ‘H NMR data, that is. 

downfield chemical shifts (0.7 - 1.3 ppm) of tmponc ring pmtons and deceases in Jn4.n.s values (10.8 Hz 

for9a. 11.4Hzfor9b,and11.3Hzfor9c;12.0Hzfor8aand8c, 11.9HzforSb)in~ofthe 

spectra in CF,COCD with those in CDC&*! UV and VlS speettn of 9 in 9M H,SO,, as shown in Fig. 1. 

consist of three ahsorption bands. the pattern of which is similar to that of bhydmxyazukne dtrom~@ote.~ 

These spectrosoopic resuhs. described ahove, suggest that the strueuue of9couldheexptessedbytheformula 

to which polar smtcmrcs 9w, 9x, 9y. and 92 ate contributed. FurWnnom+ the hand at longest wavelength 

exhibits a hathoehromic shift by intmduetion of a methyl group at 1 or 3 position of 9 (9r 462 nm, 9b: 505 

nm, 9e: 545 run), which is comparable to the shift of bhydmxyazulcnes (bhydmxyazukne: 526 ntu9’ 6- 

hydmxy-1-methy- 554 run in CHC4”>. These data reveal that, on the clcctmnic transitions of 9, 

cktm4t ttunsfer from 5mcmhered ring to 7-memhercd ring takes place 

Table 1. 13C NMR Spectra of fum[3,4d]tmpones & and & (b: ppm) 

C-13 C-3a,ga C-4.8 C-5.7 C-6 0k~ Solvent 

& 144.6 123.6 129.4 131.5 190.2 CDCIs 

9a 151.4 126.8 147.9 126.6 lB.7 CF$oOD 

Ab(9a -ga) 6.8 3.2 18.5 4.9 3.5 

& 115.6 119.0 130.4 129.1 190.6 11.6 CDCI, 
A 161.7 123.6 150.9 122.4 191.1 12.4 CF3COOD 

Ab (SC-&) 10.1 4.6 20.5 -6.7 0.5 0.8 

It is worth noting that the adduct 3, isolated under the teaetion conditions at O'C , is rchttiveiy stable 

amongtheadductsfamedbytbeadditionreactiolls0f0xazdswith~~~di~.””‘1ncontrss1, the 

addua7,whichcouldwtbeisdatedunderthe~ecoaditions,ismarelabilethan3.Thisfrnding 

indicatesthatthetingcoadensed with 7-oxa-2-azahieyclo[2.2.l)heptadienc system affect its stabilities. 

Astotheresctkmmeehanismslcedingtof~ 8,thepossihkwaysatehmzonitrile elimkkn 

catalyzed byacctieadd bywayofpmkmakdintenned& lOand [pathway Al ruui retro-l&Is-Alder 
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Fig. 1 WV and VIS Spectra of 
Fu~3.4-d]tmpones in 9M H$304 

don invdvingcycioreversion 

transition a= 12 (pathway B], as 

shown in schane 2. Bridged 

tropones 13 BI1: pmkmat& with 

CF,COOH, HCI. and H$D, BO give 

tm@ium ions 14.*“’ The acidity of 

amjugatu acid 14r is delgnrined to 

be pKa = 1.4 at 25 % .13’ With 

rcspecttopathway4thezuiduct7 

shouldheaweakbasclike13b and 

aocordinglyaceric&ZidcouldIKit 

functionasanxidcatalysthecause 

of its weak acid streqth and its 

tllhUSe plxsale in the 

rmdm mixtwe. Pathway A could 

not be, tkIefofe, rati-. The activation m for l&o-&Is-Al&l & of 3 yielding 

isohen&uran were report& as fdlows: AH*= 28.1 kc@md, AS += 5 kNmd*deg. Authors said that this 

small activation entropy was typical of many retro-Die&Alder nections and expulsion of a nihile fnnn 3 was 

notextra&iNy. 3b’Thus, the transition state for the TcBcti(lll isconsideredtobe15.Assumingthat1)boththe 

transition states 12 from 7 in pathway B and I5 from 3 a~ similarly polyolefiic zu~I lack zxnnatic 

stabilization and. therefoxe, 2) the differena~ in AH#fortherea&ms 7+12 a~d3+15 ismainlyduetothat 

inn-stabilizationtmrgiesof3and7[%-sFabili~~y:~OU40fforbtauae.3kcal/mdfor 

tropcme”)J, AH’for pathway B m be roughly estimated to be less than ro. 1 lkc&n~~I.‘~’ Thus, pathway B 

~amnurtforfacik~sofanirrikfromtheadduct7andthelabik~~fomvdfranoxazolsand 

acetylenic dienophiles.“’ 

11 
lk: X=CH2 7 i* 

H+ 1M: x=0 

Hoa Hc&&” 
14a1 X=CH2 
14tx x=0 10 Rz 15 

Scheme 2 

As described above, fum[3&d]tropones 8 are available in one step fmm oxazols by employing 

dehydmlmpone 5. Usefulness of 5 for synthesis of novel aroahc compounds has been furrher demanstratetd. 
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