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Esters of pylrole-2-carboxylic acids have been extensively utilized as in&medktM in the total synthesis of 

p0rphyrins.l These valuable intumed&s = commonly prepa& by variations on the Knorr pyrrok 

co&m&ion,12 although several other routes to these systems have been developed.3~~ A par&My exciting 

new method for preparing 5-unsubstit4lted pyrfok-2carboxylates from nimMI&nes andesteI%ofisocyanoac& 

acid(theB~-~~kcondensation)hasbcendtscribad4andthismtbodologyhasbeenextensivelyused 

in the porphyrin area.s-10 We have been investigating the synthesis and properties of porphyrins fused to 

polycyclic aroma& SystemsV and speculated that tbe Barton-zard appmach might be exte&edtothereaction 

of certain nitroaromatic compounds. In particular, 9-nitrophenanthrene (I) would be expected to exhibit 

extensive nitro&ene chamcr~~ aod it was anticipated that base catalyzed condensation of 1 with isocyanoaxtate 

esters 3 would give the novel phenan&opy~~~les 2 (Scheme 1). 
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9-Nitrophenanthrene (1)12 wu rc&cttd with 1 equivalent of ethyl isocyanoacetate @a)13 in the presence of 

the non-nuckophilic base DBU in 50% isopropyl alcohoVI’HF at room temperature for 24 hn~ The expected 

phenanthropyrrole 2a was formed in excellent ykld together with some of the conesponding isopropyl ester. 

\Nhenthcnactionwasreptattdinthc~~ofisopropylalcohol,thenquircddhylesta2awasisolatedafar 

crystallization from toluene as an off-white PO* in 85% ykid, mp 143-144% The 300 MHz proton NMR 

SpCttUtIlOf2aShOWdt.k presenceofganrmatic~tons(Pigurel),andthepyrrokCHappeeredasadoablet 

(J = 3.4 Hz) at 7.82 ppm. terf-Butyl isocyanoacctate (3b)14J5 was similarly rcactcd with 1 and the rcla#d tert- 
butyl ester 2b (mp 17%179oc) was obtainad, folkwing cry&&&on from carbon tetrachkride, in 65% yield. 

1,10_Phcnanthrolinescxhibitarichcoordination~andtbe~ofp~~~~~warr 

also of great interest. S-Nitro- 1 , lO-phenanthmline (4)16 was reacted with ethyl isocyanoacetate in the pnse~x 

2493 



2494 

Figlm2 1: Piutial3tMMHzProtonNMRSpcarumofPknan 
sllowingthearomatkrcgioll. Thebroadnsonanceat1 ppm 
cOmSpondStOthCpydiCNH. 

_.UJV, 
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ofDBUaudgavctherequiredpknaathm lioopyrrole 5n in 53% yield, mp 29ooc kc. 1H NMR (CDCl3): 6 1.52 

(3H. f a2w3). 4.53 (2H. q, oCH2). 7.59 (lH, dd). 7.69 (lH, dd), 7.86 (lH, 4, J = 3.3 Hz, Pyrrak-cH), 

8.40 (1H. dd), 9.07 (1H. dd). 9.16 (1H. dd). 10.18 (lH, dd), 10.3 (1H. br, NH). The weutyl ester !& was 

alsoobtainedinexcellent~(83%)fromthe~~of4with3b. BcnzylcstasChasalsobccnprcpamd 

fcom~~isocyarraacetate(~),9~~thiscase~vi~conditions~~~ Howcver,4mactcd 

with1.8cquiv.of3candDBUinr&uing’ lqwoPylako~togivcthcbcnzylestasein73%yi~ 

Thepkumthmpyrmles2&bandthcpga-cSlcstablecly- 

&alline~iUKiVaSCXpCCtdthCSCSystemsundag0electrrrphilicSUbStitUtiOIl 

atthepjTdiCC!H. Forinstance,resctiwof~~withoneaquiv~ntofbromimin 

aaticacid/chbof~gavetheaqxmdingbromocompound6 inexc&ntyicld. 

ThertsultsillthiSShldy dalMMlU~thlIttkBarton_Zatdapproech~beapplied 

H to the synthesis of polycyclic ba0cyclcs from suitably reactive nitmamma& com- 

6 X=CH pOl.UldSandtheseS~ may have value in porphyrin syntkis. 
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