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Yhe autooxidatim (1) sad the photcoxidatim (2) of variou alkylpyrvola~ afforded 

capotmle of definite structures. Peracide although comocly used for tho oxidatice cf the 

pyrrole ring of in&lee (3). uere never uod as oxidieing agents of pyrrolee, prcbebly due to 

the mcognized metability of the latter both to adds ad oven. Is this mport WS dSSCxdbS 

the fintparacidoxidaticn of Q alkylpyrrola. It wee knm thatkxyptopyrrole (2.4-diaethyl- 

-3-ethylpyrrole) when oxidieed with hydmgaa peroxide in pyridine (4) affor&d 3,5-dieethyl-4- 

-ethyl-3-pyrrolin-2-me (kryptopyrrolme) (II), together with a eaamd not identified oily 

pmduct; while its autooxidatiat with oxygen afforded as the mly product the dipyrrolam 

(III) (1). 

(I) (II) 

$3 
C2H5. CO. CH. CO.NH. COOi ; 

Kryptopyrrole (2 gr) dieeolmd in ethyl ether (100 ml) was oxidiead with two 

equivalents of e-chlorope~nroic acid (or p-nitroparbeaeoic acid) at 100 duriaG 45 ~ieutoe. 

Yhe oxidatiarr prpducte weea extracted with water, the 4uaou eolutioo wm evaporated to dryeoee 

md the rreidue (2.19 or) wee chroeatogr@md m e eilice gel oolurr (Fluka AG) pmmhed with 

a 5% eethmol in chlorofon eolutim. Yhe earn solvest eluted four capourde which were located 
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by thin layer dmomatognqhy m silica gel uaing the above nntioned solvent aa de*aloper. 

A product with Rf 0.55 (19% yield) was identified aa 3-koto-P-methyl-r~roaatadb 

(IV). Structum (IV) was established aa the basis of itn nuclear vagaotic raaamica spectrum 

(nmr) (5): (CDCl,) bl.1 (t, SH, CH3, J=BHz), 1.38 (d, 3H, CH3, J=BHa), 2.3 (a, JH, CH3CO), 2.6 

(q, 2H, CH2. J=8Ha), 4.05 (q, lH, CH, J=6Hz). 9.4 (a, lH, NH); its maaa spectrum: (6) a/e (relative 

intensity) 171 n+ 
[ 1 (8%). 115[ M-CH,CHC0](100%), lOO[llI-CH3-j (20%); its infmrad apactmm: 

(CHCl,) 1700 d1 (CO); md ita corrcctelamtal .malyaia (7). Ita alkalino h9&0198i8 affordad 

diothylkotcae, identified by glpc. A saccad oaidatiao pmduct vith Rf 0.18 (9.5% yield) prowad 

to be 4-ethyl-3,5-dimath91-5-hydroa9-3-pyrrolin-2-ctw (11). 9 130-13P. The atmctutu vaa 

aatebliahed from ita amv spa&rum; ear tCJXl,), l- 1.18 (t. 91, CH3, J=8Ha), 1.51 (a, 3H, CM,), 

l.71 (a, 311, al,), 2.38 (q, 2H, 012, JWBla), 4.3 (a, lH, Ctl), 7.3 (a, lH, NH); ita 1~a l pactrm 

m/o (raI.ativa intenaitp), lSS[M+] (50%). 14O[H-CH3] (80%). 138[1cOH] (87%), 126[6C2115) 

(got), 122[140-~~0](1001). 108 [126-H201 (20%); md ita infzmred l pactru: (OiC.l,) 3450 cm-' 

(OH); 1690 (CO). The atlucturv (V) Y= coafirwdb9 ayatheaia reing m approach modeled ~1 the 

rthod of Scheffold aad Dubs (8). Candenaatioa of 2-peatame with pynwic acidby heating iu 

phoaphovic acid afforded the paoudoacid (VI) (Stir I), bp 1040-1060/0.2 II; amr (CDcL3) bl.2 

(t, 3& Q13. J=8Ha), l.8 (a, SH, CH3). l.65 (a, 311, Clt,), 2.35 (q, 2H, CH2, J=la), 4.35 

(b, lH, 011); infrared l pectru (CDC13). 3450 cm-' (OH). Bytremtof the acid (VI) with 

thiaayl chI.orida the corraapmding paeudochlorida (VII) va cbtaiaod (70% yield); bp 72-76"/0.25mm; 

mr WDCls), bl.2 (t, 3H, CH3, J=BHa), 1.8 (a, 3X, al,), 1.92 (a. 3H, cH3), 2.4 (q. 2H, cH2, J=CJW, 

Traatmant of the paeudochloridr (VII) vith liquid aacaia affor&d the coqo\md (VI in 70% yield. 

lhe l 9vthetic product proved to be identical with the oaidation product when coapmd by tic, 

w md ir. 

S&or I 

po4H3 

(VI) (VII) 

(W 
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llae major product, Rf 0.31 (37%) urn iaomric with the pyrrolinone (V) &a&bed abova 

ad ita apectnwccpic properties aeculsd for it the structure (VIII). It had q 121-1230 (cxyatalliaed 

from cati- tetrachlorida); nmr spectrum (CDC13), rl.12 (t, 3H, CH3, J=(uLs), 1.48 (a, 3H, 0151, 

1.72 (a, N, a,), 2.31 (q, 2H, CH2, J=6Ha), 4.2 (a, lil, M), 9.6 (a, lit, RH); ma8 apactmm m/a 

(ralative intenaitiea): 155 [ II +] (30%), 136 Hi1 (loo%), 126 I [bC2H51 
(60%), 122[Wi3-"](20%); 

infrared spectrum (CDc13) 3350 cm-' (broad, bridged OH), 1715 (CO). Tbe aubatmaa with Rf 0.14 

(0,058) p-out in mry small amomta wm dipymplme (III); ma8 apectrm m/e, 276 @I' 
[l 

, idantical 

in ita properties (Rf, ir, nmr mad 9) with the dipyrrolme (III) obtained during the autooxidetice 

of kryptopyrrola (I). 

me peracidoxidation of BI alkylpyrrole is a futreacticawhicb precee daingood 

overall yields. The ami& (IV) was identical with the bitherto mkncun coqolpd fomd in lha 

hydrogen peroxide oxidation of kryptopyrrole (4) (sea above). Hence, both hydrpea peroxide in 

pyddfne ad peracids oxidize the pyrrole ring (at Ieaat in part) in a similar WV totbat &a&bad 

tar the peracid oxidation of the indola ring (3). The fomatim of the dipyrrololre (III) wat 

miginate in a dimariaatica of the hydroaylactm (0) (or its dehydrated derivative), very likely 

by the rmchanfam advamd by Plieniner (9). Its excl~ive formaticn during the autooaddatim 

of kryptopyrrole (1) l houId be -cribed to the rary slow rate of the autooxidetion proaaa which 

allara for the dimariaation to teke place. 

Peracid oxidationa of aIkylpyrrc&a presumably start wftb the forrtion of the Imatabla 

epoxide (IX) (Schema II). 

(I) +oli 
__> 

(V) 
+ 

L 

Epoi&a acrcea the 2,3-double hood have never been isolated in pyrreb or indole 

chemistry since they will open faat to give the hydroxy derivativea. 'Ibe or*pyxvole derivative 

(X1, willthon undergo a aecand oxidatim reaction either at the3(-oarboo (to gfw (V)), or at 

the F -carbon (to give (VIII)). 
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