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Eetaroarynar have ban gaarratad by tha gas phaao pyrolysis of a variaty of dicarboxylic 

anhydridae of six-ulbar9d nitrogan-containing hatarocyclas; In all caoae raportad the bataroaryne 

initially producad uodargoar l ubaaquant ring claavaga foil-d by raarra-nt.2 lo unambiguaus 

avideoa he yat baao prarntad for thm forution by any rthod of a hatarosrym derived fra a 

five-mrkrad l raatic hetarocycla.3 For thie raaem, we decided to attampt tha e-ration of 

l-phaayl-2,3_dahydropyrrola (l) and 1-phenyl-3,4-dohydropyrrola Q) by tb pyrolyeie of tha 

appropriate anhydride pracuraorr 2 and 3. 

pyrolysis of 1-phanylpyrrola-2,3-dicarboxylic anhydride (2)4 U# carried out In a stream 

of dry nitrvn (12 I pra~sura) over a 8lain8 Wichror coil. The pyrolyuto affordad, in 60x 

yield (head on unracovarad 1). a mixture of four colorad capounds A, B, C and D. vhich ware 

separated with difficulty chrmtographically. All of thaaa capounde hd lolacular uaiuhtr of 

338, COrm8pasdin6 to the loee of carbon dioxide from anhydride 1. follarrd hy dimriration; all 

rhavad a l trm carbonyt band la the infrarad in the 6 p ragion. In addition, the ou l pactrum 

of A (yellow. m.p. 29L-292O) l houad anly a l inglat at 8 7.5 (10 R) aad an Al quartet (4 E) at 

8 6.88 l 13d i3 6.66 (J - 2.9 Ik). fi m spectrm of B (oranga, wp. 246-247O) was vary similar 

l ho*iUg a singlet at 6 7.4 (10 R) and an AB quartet at 8 6.87 and 6 6.78 (4 B, J = 2.9 Es). 

Corpoundo A and B were aerlgned tha aathraquinona-lika #tructuras sand 5 (or vita-varra). an 

areig~nt uhich *PI rupportad by the forution of A ard B In Lou yield (but not C or D) frra the 

reaction of l ahydrida 2 uith 1-phanyl~ole in polyphosphoric acid. 'Capounds c (eapia, r.p. 239- 

243') and D (pink, m.p. 315') uere incaplataly characterized due to paucity of rterlal; the 

phananthramquinone-like l tructu~~, 3 or 2 l ra tontativaly suggaetad for thaw 
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Pyrolysis of 1-phenylpyrrole-3,4-dicarboxylic l uhydrlde ej5 vas carried out as with 

anhydride 2. The sole product obtained, In 81% yield (based on unrecovered a>, had a molecular 

weight of 169 (4-002) and forrd colorless need1es.m.p. 35-36’. This product was found to be 

identical with the keom furo[3,2-cjquinoline (10) by direct capsrison (ir, uv, mr, rp) uith 

authentic raterial.6 A rational mechanism for this caplex, but reurkablp clean, rearrangemnt 

ir proporod below. 



No.53 4633 

_. 
I 
‘6% 

. 
r ‘65 

a 

I 

‘6% 

O\ a!? * 08 

<I : 
c=cR a3- 3 : 

I 
‘64 

Although the use spectra of anhydridee 2 and 4 ehov peake corresponding to the 

dehydropyrrolce 1 and 1 (of relative inteneitice 79% Sld 15%. respectively). it ia clear that at 

the rather high pyrolyefe temperature employad &so’), the iatermdiate cyclopropenonee 2 and & 

(or the corresponding open diradicale) do not tend to lose carbon monoxide to give dehydro- 

pyrrolee but are fnetead diverted to other producte by dimriration or rearranggcnt. 

Anhydridee 2 end 4 are the first reported examples of ercmetic anhydrides which do not 

give pyrolysis products derived from aryne intermediatee.7 This behavior is in good agreement 

vith the reluctance of other types of reactions to give five-barbered heteroeryne intermediates. 

StrUcturSS in which very poor orbital overlap must exist fn the formel triple bond. 
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