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Abstract-From the stem bark of Monanthotaxis buchananii five oxygenated cyclohexane epoxide derivatives have 
been isolated, four of which are novel. One was identified as the 2-methyl ether of (+)-pipoxide and a second as la- 
benzoyloxymethyl-3cc-benzoyloxycyclohex-5-en-1~,2~,4~-triol, probably derived from opening of the epoxide ring of a 
pipoxide precursor. The remaining three compounds are all diepoxides. Two, monanthadiepoxide methyl ether and 
boesenboxide have diequatorial substituents at C-2 and C-3 with stereochemistry comparable to crotepoxide while the 
third, epimonanthadiepoxide, has diaxial substituents at C-2 and C-3. 

INTRODUCTION 

Monanthotaxis buchananii (Engl.) Verde. (Annonaceae) is 
a small tree or climber found throughout eastern and 
central Africa from southern Sudan to Mozambique [2]. 
A previous examination of the stems and seeds of M. 
caulifora Chipp. [3-51 yielded several simple flavonoids 
and 1-benzylisoquinoline alkaloids that are typical of the 
family. In this paper we report on an investigation of the 
stem bark of M. buchananii and the isolation of a number 
of benzoyloxy cyclohexane epoxide derivatives. 

RESULTS AND DISCUSSION 

The ground stem bark was extracted with petrol (bp 
60-80”) and then chloroform. Each extract was separately 
subjected to column chromatography over silica gel 
eluting with petrol containing increasing amounts of 
ethyl acetate. The petrol extract yielded a single com- 
pound (A) and the chloroform extract four compounds 
B-E (in order of elution from the column). 

Accurate mass measurement (EIMS) for A indicated an 
empirical formula C22H,,0, with a base peak m/z 105 
[C,H,O]+ for a benzoyl fragment and significant ions 
for CM-1223 + and CM-2441 + for loss of units of benzoic 
acid. The ‘HNMR spectrum (Table 1) revealed 10 aro- 
matic protons confirming the presence of two benzoyl 
groups. Other features of the spectrum were a methoxyl 
singlet, an AB quartet for an isolated oxymethylene group 
and five methine protons. These data suggested a cyclo- 
hexene nucleus with benzoyloxymethyl, benzoyloxy and 
methoxyl substituents, the additional oxygen being pre- 
sent as an epoxide (6 3.55, epoxide oxymethine proton). 

*Part 27 in the series ‘Chemistry of the Annonaceae’. For Part 
26 see ref. [l]. 
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Analysis of chemical shifts placed the methoxyl and 
benzoyloxy substituents at C-2 and C-3 respectively. This 
allowed assignment of structure 1 with coupling con- 
stants and optical activity indicating that stereochemistry 
was comparable to that of (+)-pipoxide (2) [6]. (+)- 
Pipoxide has been isolated from Piper (Piperaceae) and 
Uuaria species (Annonaceae) [7,8] while (-)-pipoxide 
has only been recorded from Uuaria pandensis [6]. (+)- 
Pipoxide-2-methyl ether (1) appears to be novel. 

The EIMS of B gave a highest fragment at m/z 289 for 
C,,H,,O, but NCIMS revealed the [M]’ as 396 
(C,,H,,O,). Spectral characteristics were very similar to 
those of 1, the ‘HNMR spectrum revealing the same 
three substituents and five linked oxymethine protons 
(Table 1). The major distinction from 1 was in chemical 
shifts and coupling constants for H-3 to H-5 which 
indicated absence of the olefinic bond and its replacement 
by a second epoxide. This suggested structure 3 (trivial 
name monanthadiepoxide methyl ether) which is sup- 
ported by a comparison of the ‘H NMR spectrum (Tab- 
le 1) with those of crotepoxide (4) from Croton macrosta- 
chys (Euphorbiaceae) [9] and boesenboxide (5) from a 
Boesenbergia species (Zingiberaceae) [lo]. As 3 and both 
4 and 5 are dextrorotatory they are presumed to have the 
same absolute stereochemistry. It is possible for B to exist 
as the C-2/C-3 epimer 6 (e. g. with H-2P and axial and H- 
3x and axial) but this conformation has been considered 
unlikely [6] as the C-2 and 1-benzoyloxymethyl substitu- 
ents are eclipsed. This problem was examined by means of 
an NOE experiment. Irradiation of the OMe resonance 
gave the anticipated enhancement of both H-2 (9%) and 
H-3 (6%) while irradiation of H-4 led to 10% en- 
hancement for H-5 and 4% for H-3, similar to values 
observed for an NOE study of 5 [lo]. 

The NCIMS of C gave major ions at [M] + 424 and 396 
and the IR revealed a more complex carbonyl region. The 
‘H NMR spectrum indicated C to be a mixture (cc 1: 1) of 
3 and a second diepoxide that differed from 3 in replace- 
ment of the methoxyl with an acetoxyl moiety. This minor 
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