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In contrast to compounds of type 1a, compounds 1¢-1i, when treated with lead(lV) acetate or cerium(lV) ammonium
nitrate, underwent oxidative cyclizations to afford the corresponding compounds of type 3 with both oxidants, while
oxidation of compound 1p afforded compound 2a (m=n=1).

Recently a series of compounds of tyize(1, m, n=10, 1; X 4"-Cl), due to the presence of the electron withdrawing sub-
= 4'-OMe) were subjected to oxidation with cerium(lV) stituents X, did not react with either of the two oxidants.
ammonium nitrate (CAN) in aqueous MeCN, and lead tetraacCompoundlp (1, R = H;m = n=1; X = 4'-NHCOCEF,)
etate (LTA) in dry dioxaneDifferentoxidation products were afforded compound®a (m = n = 1) when oxidized with
obtained with the two oxidants: compounds of tygze(or CAN.
their transformation products) with CAN and of type3 (X The following explanation is suggested for the dissimilar
= 3-OMe) with LTA? respectively. behaviour of the 4methoxy (@) and the other compounds of
type 1. The compound4a are rapidly oxidized by both oxi-
H dants to the corresponding dicatiah@ which are prone to

o H

RY o é\y_H ek Y (WN\IN hydrolysis to the monocatiorid.>: 2 8 Since water is present

Qn P 1NN "T N N N=N in the CAN oxidations but not in the LTA oxidations closure

e N\©X o °© 1@4 of the fourth ring takes place at the dication and monocation
. 4 3 X stage, respectively, and leads to different products.

z o The N-aryl groups of compoundke, 1d, 1f-1i and1n are

less easy to oxidize than thé(4-methoxyphenyl) group.

Compounddc, 1d, 1f-1h (1, R=H;m=n=1; X =H, 4-  Therefore these compounds may be assumed to undergo one,

Me, 3'-OMe, 4'-F and 4-Cl) were now found to afford rather than two-electron oxidations. In contrast to the dica-

identical productsyiz the corresponding compoun8svith  tions 10, the resulting radical catiori8 are stable to hydroly-

both oxidants. Compountie, (1, R = H;m =n=1, X = sjs (as would be also the corresponding dications). As a
2"OMe), when treated with LTA, and compouridg¢l, R=H,  consequence, identical products will here be formed by oxi-
m=n=1x=3-OMe) andln (L, R=H;m=1,n=2,X= " dation with both oxidantwia ring closure of the radical

3"-OMe), when treated with CAN, also afforded compounds cations 13 with concomitantN-deprotonation, followed by
of type3 (1ewith loss of the methoxy group addyielding  oxidation of the resulting radicalta to the corresponding

two isomers). Compoundsk, 11 (1, R=H;m=n=1; X = cations14b. Deprotonation of the latter finally affords the cor-
2”-NOZ and 4"N02) and 1m (1, R = H, m = 1, n= 2, X = responding Compoun@
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LTA oxidation of compounde(l,R=H;m=n=1; X = The formation of compoun®a (m=n = 1) on oxidation of
2"-OMe) to afford, with loss of the"2methoxy group com-  compoundlp (1, R = H;m = n=1; X = 4-NHCOCEF,)) with
pound3c (3, m=n =1, X = H) could involve, in principle, CAN/aqueous acetonitrile may be rationalized by assuming
either dicationl5 or radical catiorl6 as the key intermediate. successive formation of intermediate dicatl®and monoca-

In the lactanN-substituent of both these species two sites, C-tion 20 (the latter being an analogue of the monocatidt)s

2" and C-6, are available for nucleophilic attack by N-1 Ring closure and hydrolysis @0 should then lead eithefa
Attack at C-6 would lead to the formation of compouBé 11 (m=n=1) orvia21to compoun®a(m=n=1).

(3, m=n =1, X = 1-OMe) which has not been isolated, while  The authors thank Miss K. Ofalvi for the IR spectra. L. T.
attack at C-2 should lead, with closure of the new ring taking G., J. F. and K. L. are grateful to OTKA (Hungarian Scientific
place either at the radical cation or the dication stage to conResearch Fund; Grant No. T-023742) and to the Hungarian
pound3c as shown below: Ministry of Education (Grant FKFP 0349/1997) for financial
assistance. L. T. G. also thanks the Technical University
Budapest for a scholarship.
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Table 2a. Yields, melting points, molecular mass determinations or
elemental analyses and IR spectra of compo6oesi, 6m and6én

Table 2b. NMR spectra of compounits 6d, 6g, 6m and6én

A possible explanation of the formation of compoGedather Table 3a. Yields, melting points, molecular mass determinations or
than of3ein the LTA oxidation of compountle came from its ~ elemental analyses and IR spectra of compouoelsi, 7m, 7n, 8c-
conformational study as well as that of its o8 and two-elec- ~ 8i, 8m, 8nand9c-9q

tron oxidation prOdUCtﬂ@. The dihedral angles cR1-C1'- Table 3b. NMR spectra of some compouid8, and9

C2' (0) in the most stable conformations of these species as Wqlable 4a. Yields, melting points, molecular mass determinations or
as rotational barriers (AM1 \(alues) are shown in Table 1 Whlleelemental analyées and IR spec’tra of compotnep

in the most stable conformationi#and15the plane of the ring

of theN-substituent and plane €81-C1" are not far from per- ~ Table 4b. NMR spectra of compountis-1p

pendicular, they are almost parallel in that of the one-electron oXiraple 5a. Yields, melting points, molecular mass determinations or
dation productl6, with C6' being far and C2close to the  elemental analyses and IR spectra of compo@nds

tetra}zole-_nng!.e. cz _belng preferentla_llly attacked by the I_atter. Table 5b. NMR specra of compour@ls

If orientation in the ring closure step is indeed conformationally

governed, this would mean that the oxidative ring closure takeReceived 11 February 2000; accepted 19 March 2000
place, also in the case of compodregat the radical cation stage. paper 99/117
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