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Abstract: From natural 14-hydroxy-Q-epi-P-caryophyllene (11, the acyl 
derivatives 2 and 3 were prepared. These compounds appeared as a mixture 
of two conformational isomers (7/3). When 1 was oxidized with HCPBA, 
epoxides 7 and Q were obtained. The rigid conformation of 7 and Q allowed 
us to establish their skeleton and cis interannular junction. Thus, the 
proposed structure for 1 was confirmed. 

In our laboratory, a new natural sesquiterpene alcohol, 14-hydroxy-9- 

epi-P-caryophyllene Cl), which was a mixture of two conformational isomers 

(la, lb) at room temperature, has been recently isolated Cl]. Treatment of 

1 with Ac,O and Py yielded the acyl derivative 2 [23 (table l), while 

reaction between 1 and N-p-bromobenzoylimidazole [3] generated the 

compound 3 [43 (table 1). Both 2 and 3 were an oily mixture of the two 

I: R= OH 2:R=AcO as& 

3: R= p-BrBeO 4: R= H b 

conformers i?e and 2b, 3r and 3b in relative proportions 7:3. On the other 

hand, we have tried to reduce 1, in order to correlate it with the 

hydrocarbon 4 described by Bohlmann [S]. However the attempts to reduce 

the allylic alcohol, by means of tosylation followed by treatment with 

LiAlH, [6] were unsuccessful. The tosyl derivative could not be obtained, 

because the alcohol group is sterically hindered. When 1 was selectively 

epoxidized with HCPBA, the epoxides 7 and Q (7/3) were obtained. These 

compounds also were prepared by spontaneous oxidation of 1, stored at 

-2O'C under air. The CIMS of 7 [73 showed a peak [MH]* at m/z= 237. 

indicating a molecular weight 16 units higher than 1. This fact, together 

with the 'H NHR 173 and "C NHR C table 1) spectral data. may be explained 

by a C,,H,,O, molecular formula. In the ‘H NIIR spectrum of 7 [712 the 

typical signals of a trisubstituted double bond have been replaced by a 

double doublet at 6= 3.04 ppm (J= 4.1 Hz. J= 11.0 Hz), corresponding to an 

oxiranic proton. In its *JC NtiR spectrum (table 1) two signals appeared at 
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Fig. 1. H/H homonuclear 

correlation spectrum of 7: 
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62.9 (C) and 65.1 (CH) ppm, corresponding to the two carbons of an oxiran. 

Furthermore showed two signals of olefinic oarbons. In order to confirm 

the caryophyllane skeleton of 7, we carried out some 2D NHR experiments 

[63: direct heteronuclear correlation H-C. homonuclear correlation H/H 

(fig.1) and long range heteronuclear correlation H/C 173. From these 

spectra, we could deduce some connections that led us to the 

identification of the carbon skeleton 5. 

Table 1. *SC NHR data (6 ppn) 

for compounds 2, 3, 7 and Q. 

Cn* 2a 2b 3a 3b 7 9 

1 51.2 

32 
28.8 
34.9 

4 133.3 
5 131.2 

t 
34.0 
29.3 

a 152.9 
B 48.3 

10 40.3 
11 33.6 
12 22.3 
13 30.0 

:5 
61.4 

113.5 
gy. 21.1 

1+ 
171.2 

2' 
3' 
4. 

55.6 
29.6 
31.3 
133.3 
131.1 
30.3 
39.9 

154.7 
49.1 
42.6 
32.6 
21.9 
2B.B 
65.4 

111.5 
21.1 

171.2 

51.2 56.0 49.3 
26.9 29.6 26.5 
35.0 31.2 33.5 
133.2 133.2 62.9 
131.6 131.6 65.1 
34.0 30.3 30.2 
29.5 40.0 26.7 
152.9 154.6 151.5 
49.4 49.2 49.1 
40.3 42.6 3B.B 
33.9 32.6 34.5 
22.3 21.0 21.5 
30.1 29.9 30.0 
62.2 65.6 62.1 

113.7 111.6 113.4 

166.0 166.0 
126.0 126.0 
.131.2 131.2 
131.7 131.7 
129.4 129.4 

54.9 
27.5 
31.3 
63.1 
61.B 
29.1 
36.6 
155.1 
47.3 
42.4 
33.2 
21.7 
29.6 
65.2 

111.9 
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This structure includes all the moleoular formula atoms, except one 

oxygen. Obviously, C-4 and C-5 are contained in an oxirane ring. The 

multiplicity and J values of the hydrogens 1, 0, 10a and 100 of 7 r71, 

indicated a cis interannular junction between the cyclobutane and 

cyclononane rings of the caryophyllane skeleton. These values agreed with 

the data reported by Doi et al. [9] about nematoline (6). Furthermore, 

irradiation on the H-l Proton. caused NOE enhanoeaents in the H-5, H-9 and 

H-13 signals. Whereas. irradiation on H-5 generated NOB enhancement in the 

H-l signal, but not in the H-14 signal. On the other hand, the experiments 

with Bu(dpm), 173 were in agreement with the cis junction too. 

Consequently, we assigned for 7 the structure of (lR,4S,SR,9R)- 

4,5-epoxy-14-hydroxyoaryophrll-8o-ene (Or its enantioaerl, 8 being the 

most probable conformation. Compound 7 resulted from oxidation of the 

endooyclio double bond, at the P-side of 1. 

Compound Q 1101 (table 11, isomer 

of 7, showed in its ‘H NHR spectrum 
a double doublet (6= 3.13 ppn; 
J= 2.4 Hz, J= 11.6 Hz) corresponding 
to a hydrogen of epoxide . Its 
spectroscopic properties [lo], direct 

8 heteronuclear correlation H/C and 

Arrows indicate NOES observed. homonuolear correlation H/H, permitted 

us to ,establish the (1RB4R,5S,9R)-4,5- 

epoxy-M-hydroxycaryophyll-8(15)-ene structure (Q) for it. Compound Q 

resulted from the epoxidation of 1, at the a-side of the endocyclic double 

bond. 

The structures and stereochemistries of the compounds 7 and Q, 

confirmed that previously proposed for the natural alcohol 1 Cl]. 
Additionally, the spectroscopic correlations of 7 and Q with i-3, allowed 
us to identify what are the predominant oonforaers:‘lr-38. 
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