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Fipitzol has been described as a thermal decomposition product of 

Perezone (III’) (1, 2). This reaction was repeated and the reaction product 

was identical to the one isolated from Perezia cuernavacana. Although Pi- 

pitzol appeared to be a homogeneous product, an examination of its NMR 

spectrum*** suggested that it was a mixture of two closely related oompo- 

nents . Eventually, two C16H2003 sesguiterpene stereoisomers, a-Plpit- 

zol (Ia) and O-Pipitzol (IIa) , with very similar cbemical and spectral pro- 

perties were obtained. a-Pipitzol (Ia) showed m. p. 146-14’7’, [a] D +192’, 

6-Pipitzol exhibited m. p. 131-132O, [a] D -172’. Comparison of the FJMR 

spectrum of Perezone (III) with those of the pipitzols, indicate that the SI 

de chain and the enedione double bonds of Peresone are involved in the -- 

*.Contribution No. 185 from the Instituto de Quf’mica (U. N.A. M.) 
**Esouela National de Ciencias Qufmicas (U. N. A. M.) 

***The NMR spectra were measured in a Varian A-60 spectrometer, in CDC13 
solution, with te~me~ylsil~e as internal reference. All chemical 
shifts are reported in ppm as 6 values (cps/60). 
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formation of the Pipitzols , since the two vinyl protons of Perezone, a broad 

/H3 
signal at 5.03 (IH, H-C = C, ) and a splitted signal at 6.47 (1H. 

m3 
-Q-F-C-s-1 are not present in the NMR spectra of both Pipitsols. Furthel 

OH 0 

mere, two singlets at 1.51 and 1.62, corresponding to the vinyl methyl 

groups of the Peresone side chain, appear as two singlets at 1.04 and 1.07 

in a-Pipitzol, and a singlet at 1.07 in GPipitsol. These products have a 

vinylic methyl group whose signal has the same chemical shift showed by 

the methyl substituent of the quinoid nucleus of Peresone at 2.06, whereas 

the secondary methyl group of Perezone is responsible for a doublet (J-7 

ops) centered at 1.19, which shows a small displacement in a-Pipitzol to 

1.37 and in &Pipitzol to 1.30. A broad signal at 7.19 of the enolic hydro- 

xyl proton of Perezone is shifted to higher field in a-Pipitzol (6.3) and in 

&Pipitzol (6.4). These signals disappear on equilibration with deuterium 

oxide. The allylio proton of the secondary carbon atom, alpha to the qui- 

nonoid ring of Perezone, gave a complex signal centered at 3.03. A sharp 

signal at 2. 83 in a-Pipitzol and at 2.77 in C+Pipitzol is attributed to an al- 

lylic proton. which does not interact with other protons in the vicinity. 

The chemical properties of the Pipitzols combined with the examins 

tion of the [R spectra permitted to elucidate the nature of the chromophores. 

Roth stereo.tsomers are weak acids soluble in strong alkalies and insoluble 

in sodium carbonate. They gave positive ferric chloride tests (green co- 

lour) . a-Pipitzol (Ia) yielded and acetate (Ib), m.p. 103-105’, [ alD 

+ 98O and fl-Pipitzol acetate (IIb) , showed m. p. 10%106’, [a] D -88O. 
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Both Pipitzols have an IR band at 1760 cm” ascribed to a five membered kg 

tone and bands at 3450, 1670 and 1635 cm” corresponding to a six membe- 

red, enolized a-diketone. Under drastic conditions, both Pipitzols yielded 

mono-oximes (Ic) and (11~). The cyclopentanone is involved in the forma- 

tion of the oxime , since the IR band at 1760 cm-’ disappears. The IR bands 

at 3420, 1668 and 1638 cm” still present are those of the enolized a-dike- 

tone. The X max at 278 mp, (log E , 3.87) of both oximes, which in the 

oxime diacetates (Id) and (IId) are shifted to 248 rnp (log E , 3.871, confirm 

the presence of the enolized a-diketone chromophore. 

The relative position of the chromophores were elucidated on reduc- 

tion of the methanolic solution of both Pipitzols with Lithium in liquid Am- 

monia, which afforded the corresponding Trials (IV) and (V). Periodic acid 

oxidation of these Trials followed by chromium trioxide treatment, yielded 

two isomeric y-lactones (VI) (VII) with empidcal formulas C15H2204*. 

Both lactones showed IR bands at 3450, (inflection at 26001, 1725 (carbo- 

xyl group), and at 1765 cm-’ (five membered lactone). 

Alkaline hydrogen peroxide oxidation of both Pipitzols eliminated 

the enolized a-diketone chromophore with loss of four carbon atoms, yiel- 

ding liquid cyclopentanones (Cl lHl80) (VIII) [a] D +186’ and (IX) [a] D 

-2 89O , characterized as their semicarbazones. The IR spectra of these pro 

ducts had a band at 1740 cm-l corresponding to a five membered ketone. 

Their NMR spectra showed the presence of three methyl substituents. Three 

protons can be exchanged in equilibration with MeOD-MeONa. Mass spec- 

*Satisfactory elemental analyses were obtained for all compounds described 
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trum of the ketone (VIII1 gave a M. W. of 166 and the fragmentation pattern 

is in acccrcl with the structure VIII. 

The stereochemistry of a-Plpitzol and O-Pipitzol can be elucidated 

after consideration of the following facts. The absolute configuration of 

the secondary methyl group in both Plpitzols is identical to that of the sa- 

me subsrituent of Perezone (III) which has been established (31 (methyl 

0). since this asymmetric center is not involved in the formation of the pi_ 

pitzols. The ORD curves of the Pipitzols are of enantiomeric type. a-pi- 

pitzol shows a strong positive Cotton effect ([a] 340 + 11 ,2000), whereas 

the curve of O-Pipitzol exhibits a negative one ([0]~~~.5 -10,2000). 

The same features are displayed by the cyclopentanones (VIII) and 

(Ml. The QRD curve of the ketone (VIII) obtained from a-Pipitzol, showed 

a positive Cotton effect ([a] 332E6.+ 6,545O), while that of the ketone (IX) 

prepared from O-Pipitzol had a negative Cotton effect ([a] 31 ,. 5 -6, 6200). 

Therefore the asymmetric centers at the ring junctions in both Flpitzols end 

the cyclopentanones are of enantiomeric type. 

Construction of models and mechanistic considerations permitted 

only two cl8 stereochemical structures for the Pipitzols. Because a-F’ipit- 

sol and its degradation product VIII show the same positive Cotton effect 

as the steroid (X) (4 ). the sternochemical structure of a-F’ipitscl is that 

of Ia, with the asymmetric centers oriented as in Cedrene (5 1. Likewise, 

because both O-Flpitwl and its degradation product IX exhibit the same ne- 

gative Cotton effect as steroid (XI), (4 1, tne stereochemical structure of 

B-Pipitzol can be represented by IIa. 
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A pcrely speculative mechanism, based on the assumption that I<t)gl’s 

structure of Perezone (III) is correct (21, is outlined below 

Acknowledgement: We are indebted to Dr. G. BUchi (Massachusetts 
Institute of ‘Technology) for his valuable suggestions. 
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