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AbshacC: TheLewis acid catalyzed intzamoleeular cycloaddition of isoperezone (3 produced a tricyclic 

compound containing a new skeleton named ~isopipitzol(6), peminone (7) and dihydroisoperezinone (8). 

The thermal conversion of sesquiterpene quinone pemzone (1)' into an equimolecular mixture of the 

cedranoids ol-pipitzol (2) and p-pipitzol(3)2 is a spectacular example3 of a concerted [x4s + rc2s] cycloaddition 

of a pentadienyl cation to an alefin. However, in thethermal transformation there is ala&of asymmetric induction 

by the chiral center of 1 that has been attributed to the fact that relative high temperatures are required to activate 

the reaction, Then, it was found that a mild highly stereoselective cycloaclclition, favoring the a-isomer 2 in a 9: 1 

ratio, could be carried out by BFj+EtzO catalyzed treatment of 1 at low temperature.5 In this case, however, the 

conversion follows a stepwise mechanism. Later studies revealed that the stereoselectivity of 1 to 2 + 3 

transformation could be changed. up to 1:8 in favor of the @isomer 3, when 0-methylperezone (4) is treated with 

Lewis acids such as AIClfit@ or BF3.&0,7 presumably due to sterlc crowding between the secondary methyl 

and the methoxyl groups in the transition stz$e. 

Recently,8 we have reported the isomerization of perezone (1) into isoperezone (5) by means of a 1,2- 

carbonyl transposition catalyzed by 3,4,5,6-tetrahydro-2-py~~~me~oi_ The BFg.Et20 treatment of 5 produced 

dihydroisoperezinone (8)s In this paper, we want to report the structure and stereochemistry of the product 

obtained by ZnBr2 catalyzed intramolecular cycloaddition of 5, which we named p-isopipitzol(6). 

When isoperezone (5) is heated at its melting point for 0.5 h or refluxed in toluene or xylene solution for 

several hours, it remains practically unchanged. However, the reaction of 5 with 2 eq. of ZnBrz inCH$lz solution 

at room temperature for 72 h produced essentially three products (6-8) which were separated and purified by flash 

chromatography. Compounds 7 @em&one) 219 and 8 (dihydroisoperezinone)X were obtained in 29% and 2% 

yield, rcspectivdy, and were identified by spectroscopic and TLC comparison with authentic samples. The 

tricyclic compound 6 was obtained a~ colorless crystals in 20% yield. The use of Bu (fod)j as catalyst affccds a 

mixtureof6(13%)and8(51%),whereasthetreatmentof5withBF~Et~Oleadsto8asonlyproductin32%yield.* 

The structure and stereochemistry of p-lsopipitzol (6)lc containing a new skeleton was established by 

spectroscopic methods, mainly 2D tH- and t3C-NMFl, and confirmed by a single crystal X-ray diffraction study. 

Product 6 gives positive ferric chloride test a&exhibits W absorptions at 244 (sh) and 284 MI {log E 3.36,3.95). 

The IR spectrum (CHC13) presents bands at 3464 (OII), 1756 (cyclopentanone) and 1676 and 1632 cm- 1 (six- 

membered enolized a-diketone). The EIMS shows a molecular ion at m/z 248 and the base peak at m/z 167. 
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The IH-NMR (CDC13) spectrum showed t&e methyl singlets and a methyl doublet, one proton broa&ned 

singlet at 6 5.98 which disappears with &O, a single proton multiplet at 6 3.17 (H-6), one proton doublet at 8 3.12 

(J= 7.2Hz. H- 11). a single proton doublet of doublet of doublet at 6 2.43 (J= 9.0,9.0,7.2, H-3) and four additIonal 

multiplets which integrakd one proton each. The 13C-NMR (CDC13) spectrum showed four non-protontied 

carbons between 8 140 and 8 207 aad eleven saturated carbons (four CH3, two C&, three CH and two quaternary 

carbons). The NMR assignmentsi were made by 2D COSY, COLOC and HETCOR experimenkll Evidences 

about the stereochemistry ‘of 6 were supported by NOEDSl 1 recorded on *H-l&R (C,&). Irradiation of the Me- 

12at SO.93 showedNOEeWcb at thevicinalH-6(6 3_20),H-11 (S2.9O)and H&q@ 1.45). Whenthe H-3 signal 

at 6 1.89 was irradiated. NOE is seen at H-l 1 and Me-14 group (6 0.64) and irradiation on H- II proton showed 

NOE enhancements for H-31 and Me- 12 signals. These results are ividence that Me- 12, H- 11 and H-3 are all in a 

cis relationship. 

The conversion of 5’ ti 6-S can be rationalized via the intermediates depicted in Scheme 1. The formation 

of u- and b-pipitzols (2 &ndI$) through exe transition states is in accord with the well known high preference for 

exe adducts in intramolecular Diels-Alder cycloadditions when at&e-atom m%a is involved.]* In the case of fi- 

isopipitzol(6), an exam&&on of molecular models suggests that the endo transition state is less strained than the 

exe transition state. A tr&fused cycloaddkt (ex~) would appear to be highly strained and thus its formation 

ratherunliie~y.Inaddition, theH-3,I-G11 couplingconstantof 7.2Hzobscrvedinthe3OOh4Hz *H-NMRspectmm 

of 6 is clearly consistent 4th a d&e&d angle of 33.2’ (calculated by using the MM2 molecular mechanics 

programl3) for the en& adduct. A single crystal X-ray structural study confmed the stereochemistry of p- 

isopipitzol(6). Figure 1. shows a computer-generated perspective drawing of 6. As can lx seen. the cyclohexane 

and cyclopentanone rings are &-fused and H-3, H- 11 are cis to the secondary methyl group. The complete x-facial 

diastereoselectivity observed in the Lewis acid catalyzed cyclization of 6 (no trace of the diastereoisomeric endo 

adduct was obtained) is attrhted to the preferential formation of the endo transition state shown. This transition 
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Scheme 1 

state is favored over the alternative, double bond attack from the opposite side of the ring, because of steric 

interaction between the secondary methyl substituent and the chelated complex formed by coordination of the 

Lewis acid with the bidentate substrate 5. The transformation of isoperezone (5) into perezinone (7) could be 

derived from an electrophilic attack on the side chain double bond by the Lewis acid polarized p-quinone system, 

followed by cyclization and air oxidation of the dihydroperezinone intermediate.29 4 A similar intramolecular 

eleclrophilic attack on the side chain double bond by aLewis acid polarized oquinone system and cyclization has 

been proposed8 for the conversion of isoperezone (5) into tiydroisoperezinone (8). 

Finally. it is noteworthy that the transformation of isoperezctne (5) into p-isopipitzol(6) constitutes a rare 

example14 of a [4+2] intramolecular cycloaddition through a 2-substituted cyclopentadienyl cation. 

Fiygure 1. ORTEP plot of 6 
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