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Abstract+ -)-(3S,4R,5S,7S)-5-Benzoyloxymethyl-6-ox~icyclo-[4,l,O]hept-l-ene-3,4-d~ol 3-benzoate [( -)-pipoxide] and 
the two (+)-zeylenol related substances, ( -)-(lR,2S,3R,4S)-2-benzoyloxymethylcyclohex-5-ene-1,2,3,4-tetrol 1,4- 
dibenzoate, and (lR,2S,3R,4S)-2-hydroxymethylcyclohex-5-ene-l,2,3,4-tetrol 1,4-dlbenzoate, together with 2’- 
hydroxy-4,4’,6’-trimethoxychalcone, were isolated from the rhizomes of Kaempferia angustlfolia, in addition to 
crotepoxlde, boesenboxide and (+)-zeylenol The rhizomes of an unnamed Kaempferm species have also been found to 
contain the zeylenol derivatives 

INTRODUCTION 

Recently, we have reported the Isolation and character- 
ization of crotepoxide 1 [l] and the new substances, 
boesenboxlde (2) and (+)-zeylenol (3) [2] from the rhl- 
zomes of Kaempferla sp (local name krachalkao). Fur- 
ther examination of the rhizomes of krachalkao has 
now yielded two additional new oxygenated cyclo- 
hexane denvatives, ( -)-( lR,2S,3R,4S)-2-benzoyloxymeth- 
ylcyclohex-5-ene-1,2,3,4-tetrol 1,4-dibenzoate (11)s and 
(lR,2S,3R,4S)-2-hydroxymethylcyclohex-5-ene-l,2,3,4- 
tetrol 1,4-dlbenzoate (16). Kaempferta angustijolia (local 
name: townanghang) was found to contain (-)- 
(3S,4R,5S,7S)-5-benzoyloxymethyl-6-oxadlcyclo [4, 1, 0] 
hept-1-ene-3,4-dlol3-benzoate [( -)-plpoxlde] (5), as well 
as compounds 11, 16, crotepoxlde (I), boesenboxlde (2), 
(+)-zeylenol (3) and 2’-hydroxy-4,4’,6’-trlmethoxychal- 
cone This paper 1s concerned with the identlficatlon of 
the structures of the three new oxygenated cyclohexane 
derivatives 

([a];’ + 53”). Physical properties of compound 5, espec- 
ially the 400 MHz ‘HNMR data, are identical to those 
reported for (+)-pipoxide (6) with the exceptlon of the 
optical rotation ([a]:: - 54”) 

Treatment of (+)-plpoxlde with dilute sulphurlc acid 
gave (-)-zeylenol (4) ([ct]$’ - 107 5”), by opening of the 
epoxide rmg, and slmdarly (-)-pipoxide gave (+)- 
zeylenol ([IX];’ + 121.6”). The products had identical 
physIca properties apart from the optical rotations. It 
has been claimed [S] that treatment of (+)-pipoxide with 
97% sulphuric acid in dichloromethane at -20” gave 
(-)-zeylenol(30%) and another product (50%) assigned 
the enantlomerlc structure to 16 but no further details 
have been published. 

RESULTS AND DISCUSSION 
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Epoxidation of (-)-pipoxide gave the trans-diepoxide 
7 ([a]k5 + 15’) and acetylation yielded the denvatlve 8 
([a];’ + 57”). Compounds 7 and 8 are enantiomeric with 
the compounds we have already prepared from (+)- 
plpoxide [Z] in a similar sequence of reactions, i.e. 9 
([a];’ - 24”) and 10 ([u];” - 53”). 

Pipoxide (6) has previously been found in Ptper hookeri 
[3] and Uuaria purpurza [4], m the (+)-optical form 

*Author to whom correspondence should be addressed 
Part 12 m the series ‘Constituents of the Zmglberaceae’; for 

Part 11 see ref [2] 

The plant was previously described as Boesenbergm species 
[2], it 1s now ldentlfied as Kaempferia species by Miss Puanpen 

Slnrugsa, Department of Biology, Faculty of Science, Prince of 

Songkla University, Hat Yai, Thalland 
$Systematlc numbermg 1s shown m 3 and 5, to retam con- 

sistency with the literature, the conventional cyclohexane num- 

bermg shown m 4 1s used hereafter All structures show absolute 

stereochemistry 

Compound 11, C,,H,,O,, [a]k5 -59”, was identified 
as (+)-zeylenol monobenzoate from its spectroscopic 
properties. The ‘HNMR spectrum of 11 showed the 
presence of three benzoate groups (67.04-8.03). In addit- 
ion, an AB quartet at 64.67 and 5.05, a triplet at 64.38 and 
multiplets at 65.94, 5.69, 5.85 and 6.00 could be assigned 
through the coupling constants and by specific double 
irradiation experiments, to H,-7, H-2, H-3, H-4, H-5 and 
H-6, respectively Compound 11 had similar ‘HNMR 
spectral data to those reported for (+)-zeylenol [2]. 
However, compound 11 contamed three benzoate groups 
while (+)-zeylenol had only two. Benzoylatlon of (+)- 
zeylenol gave compound 11. 

Several other derivatives of I1 were prepared to pro- 
vide further characterization, namely the mono- and 
diacetate derlvatlves 12 and 13, and the benzoate 14 and 
dibenzoate 15 which were also obtained from the ben- 
zoylation of (+)-zeylenol. Benzoylation of (-)-zeylenol 
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1 AC AC 

2 AC COPh 

13 AC AC COP11 

14 H COPh H 

1s H COPh COPh 

R’ R2 R3 

4 H H H 

19 H t-1 COPh 

20 H COPh If 

21 H COPh COPh 

6 

R’ R’ R’ 

16 H H H 

17 H AC AC 

18 AL AC AC 

(4) gave the correspondmg three enanttomets 19,20 and 
21. The phystcal properttes of the enanttomertc pairs 11 
and 19, 14 and 20 and 15 and 21 are identical with the 
exception that their opticairotattons are opposite m sign. 
‘HNMR data of the dertvattves 12-15 are shown m 
Table 1. 

Compound 16 was an 011 The ‘HNMR spectrum of 
16 mdtcated the presence of two benzoate groups 
(6747-8.10) An AB quartet at 63.72 and 4 23 (J 
= 12 0 Hz), two doublets at 64 23 (J = 7.5 Hz) and 5 40 (J 
= 4 3 Hz), two doublet of doublets at S 5 84 and 5.94 and a 
multtplet at 65 99 were asstgned to H,-7, H-2, H-6, H-3, 
H-4 and H-5, respecttvely The AB quartet (63 72 and 
4 23) for CH, was seen at htgher field than that of (+)- 
zeylenol (6472 and 487) Also the signal of H-6 m 16 
appeared at S5 40 whtle that of (+)-zeylenol was 64.35 
Therefore, tt appeared that the two benzoate groups of 16 
were attached to C-3 and C-6 Upon standing m solution 
at room temperature 16 transformed to (+)-zeyfenol 

7 R= H 9 R’H 

8 R = AC 10 R = AC 

23 

through ester mterchange Acetylatton of 16 gave the 
dtacetate 17 and the trtacetate 18 ‘H NMR spectral data 
for 1618 are shown m Table 1. 

The tsoiatton OI”( - j-ptpoxuie (9 1s stgmtkant smce the 
substance was postulated [2] as an mtermedtate m the 
formatton of (+)-zeylenol (3) That IS, (-)-ptpoxide (5) 
arises by epoxtdatton on the r-face of the dtene 22, 
whereas (+)-ptpoxrde (6), and thus (-)-zeylenoI(4), cro- 
tepoxtde (I), boesenboxtde (2) etc., arise by epoxtdatton 
on the p-face of the enanttomertc dtene 23 The latter 
process has to date been the most commonly observed 
one, the present results provrde further examples of the 
former pathway, to gave substances enanttomertc wtth 
those previously Isolated. As before [2] one stereochemt- 
cal pathway 1s not operatmg exclustvely Recently (-)- 
ptpoxide has been Isolated from liuarra pandensts (An- 
nonaceae), along wtth (+)-pandoxtde and (+)- 
senepoxtde, providing a further example of these pro- 
cesses [73 
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Cvcular drchrolsm studies 

The presence of dlbenzoate and/or allyhc benzoate 
moletIes m the series of compounds m hand offered the 
opportunity to study then mteractlons as coupled oscll- 
lators m circular dlchrolsm and thus obtain mformatlon 
concerning absolute configuration We have already re- 
ported [2] that boesenboxlde (2) shows a positive, spht 
Cotton effect (A,,, 235, 217 nm), as does the dlepoxlde 10 
derived from (-)-ptpoxlde (&,, 236, 220 nm) As pointed 
out It would be difficult to predict a prtorl of the 1,3- 
dlbenzoate substltuents, but it 1s evidently such as to 
produce the positzue spht due to exclton coupling, and the 
results led to the absolute configuratlon shown, based on 
the known configuration [5] of (-)-plpoxlde Consistent 
with these observations, the dlepoxlde 8 derived from 
(+)-plpoxtde gives a negative, split Cotton effect, essen- 
tlally the mirror image of that of 10, thereby confirmmg 
the opposite absolute configuratlon of both this com- 
pound, and (+)-plpoxlde 

As previously reported (-)-zeylenol 4 exhibits an 
apparently plain, negative Cotton effect (i.,,, 232 nm) (and 
(+)-zeylenol a poslttve Cotton effect of similar shape) 

These curves arise from the exclton chirahty between 
the C-3 benzoate and A”-double bond chromophores 
(allylic benzoate system) and lead to the assigned absolute 
configurations. In these cases It seems that there IS 
negligible interaction between the C-3 and C-7 benzoate 
chromophores, as the curves would be expected to show 
more complex character from additive effects ln contrast, 
we observe that (+)-plpoxlde gives an apparently nor- 
mal, positive, split Cotton effect (&,, 235, 211 nm) typical 
of the dlbenzoate exclton couphng as observed m 2 and 9. 
Apparently, the flattening of the cyclohexene rmg caused 
by the 1,6-oxide rmg suppresses the allyhc benzoate 
coupling and favours the dlbenzoate couplmg. (-)- 
Pipoxlde gives a mirror Image, negative spht Cotton 
effect, each curve has an extra extremum at 209 nm It IS 
interesting to note that Schulte and Ganem [S] in their 
apphcation of the exclton chlrahty method did not at- 

tempt to measure the CD spectrum of ( + )-plpoxlde, but 
instead studled transesterification products with the ben- 
zoate groups m 1,2- and 1,3-relatlonshlps, presumably m 
order to favour the dlbenzoate chlrahty effect 

EXPERIMENTAL 

Unless otherwlse stated, analyses were carried out by Sclentlfic 
and Technological Research Equipment Center, Chulalongkorn 
Umverslty, Bangkok, ThaIland UV ethanohc solns Optlcal 
rotations CHCI, solns Circular dlchrmsm measurements 

MeOH solns TLC prep TLC were on shca gel PF254 Sthca gel 

7@230 mesh (Merck) or Llchroprep RP-18 25-40 pm (Merck) 

was used for CC 
Evrructm oj Kaempferla up rh~zomrs The mdled rhlzomcs 

(2kg) were extracted with CHC’I, at room temp Removal of 

CHCI, m cucuo gave a dark brown 011 (154 6g) A portron 

(50 3 g) of the 011 was chromatographed on a column of slhca gel 

(1 3 kg) and gradiently eluted with hexane-EtOAc Successive 

fractions obtamed were combmed on the basis ofthen behavlour 

on TLC and evapd to gave 18 fractions (10 7,0 40-3 R2,2 23,O 95, 

286,4~,200,133,1Q6,146,n67,246,295,(!80,763,023nnd 
0 89 g, respectively). 

(-)-(1R,2S,3R.4S)-2-B~nzoyloxymeth~~~~clohex-5-enr-1,2,3,4- 

telrol l,4-ddxwzoate (11) Fraction 13 (246 g) was dlssolvcd 

m MeOH Crude boesenboxlde (2) (344mg) was separated 

and collected by filtration The filtrate was evapd to give a 
residue which was chromatographed on prep TLC usmg 

hexane-EtOAc (4 1) to give I1 Compound 11 was obtained as a 

colourless sohd (73 mg) which crystallized from Me,CO--hexane 

as colourless needles, mp 13% 138 5 (Found C, 68 9, H, 5 0 

C’2aHzJ0, reqmreq C, 689. H. 49%) [r]&’ -59 7’ (c, 0 39) 
,‘~li~l, cm 1 3450, 1720, 1601,1260. 1110.701 UVJ.~$“nm(logL) 

282 (3 43). 274 (3.58), 230 (4 70) 
(lR,2S,3R,4S)-2-H~dro~yme~h~li~yrlo~~~~-5-ene-1.2,3,4-tetrol 

1,4-dtbenzoatu (16) A portton of fraction 16 (I 1 g) was separated 

on prep TLC usmg benzene+EtOAc (4 1) as the mobde phase to 

give a nuxture of (+ )-zeylenol (3) and 16 as d pale yellow solid 

(600 mg) The mrxture was purified on a column ofsdamzed (RP- 

18) slhca gel usmg MeOH-H,O (4 I) as the eluant to glre (+ )- 
zeylenol(3) as d colourless sohd (251 mg) and compound 16 as a 
gum (36 mg) Upon standmg In qoln at room temp, the tnol 16 

changed to (+)-zeylenol (3) to give a mixture of 16 and 3 

Compound 16 was acetylated with Ac,O-pyrldme to yield the 

dlacetdte 17 and trlaCe!dtC 18 

Syntheses of compound 11 To a soln of (+ )-zeylenol (3) 

(104 mg) m dry CH,CI, (3 ml) and dry pyrldme (0 5 ml), benzoyl 

chloride (0 03 ml) was added The rnlxture was stirred at 15’ for 

1 hr and poured mto crushed Ice and extracted with CH,Cl, The 
orgdmc layer was washed with 20% aq HCI and H,O, dried 

over Na,SO, dnd evapd to dryness The crude product obtamed 

was purified by prep TLC usmg hexane-Me&O (3 1) as the 
mobile phase and the chromdtograma were developed twice to 

give compounds 15, 11 and 14 

Compound 15 was obtamed as a colourless sohd (53 mg) 

which was crystalhzed from MeOH as colourless needles, mp 

17&-172 (Found C. 70 5, H, 4 7 C,,H,,O, requires C, 70 9, H, 
48%) [z];’ -436’ (c. 021) v~~~‘~crn-’ 3450, 1720, 1601, 

1262, 1105. 700 IJVA~~” nm (log E) 282 (3 93), 275 (4 00), 227 

(5 16) 
Compound 11 (27 mg) crystallized from hexane--Me,CO as 

colourless needles, mp 128 5-l 30 [xl;’ - 67 5 (c, 0 04) Its 
‘HNMR, IR and UV spectra were ldenttcal wtth those of the 

natural product 
Compound 14 was obtained as a colourless gum (26 mg) 

(Found C, 68 7, H, 5 0 C2,H2*0, requtres C, 68 9, H, 4 9%) 
[n];’ +1314 (c. 016) vCHc’~cm-’ milr 3420 1720 1601 1262 . 1 3 . 
1112, 700 UV i.EF nm (logt) 282 (3 16), 274 (3 26), 230 (4 37) 

Eenzo+tlon o/ ( - )-xylenol(4) ( -)-Zeylenol(4) (107 mg) wds 

benzoylated with benzoyl chloride (003 ml) and dry pyrtdme 

(0 5 ml) m dry CH,Cl, (40 ml) at 15 for 1 hr After the usual 

work-up, the crude product obtarned was separated on prep 
TLC using hexane-Me,CO (3 I) ds the mobde phase and the 

chromatograms were developed twice to give compounds 21, 19 

and 20 

Compound 21 was obtamed as a colourless solid (58 mg) 

which was crystalhzed from MeOH ds colourless needles, mp 
171-172’ (Found C, 713, H. 4 X C,,H,,O, requrres C, 70 9, H, 

4 8”/0) [ml;’ + 54.6’ (c, 0 15) Compound 19 uas obtained as a 
colourless 011 (29 mg) which was crystdlhzed from 

hexane--Me,CO as colourless needles, mp 134- 136’ (Found C, 
6X 9, H, 5 0 C,,H,,O, requLres C, 68 9, H, 4 904) [x]g +48 8 

(c. 0 17) Compound 20 was obtamed as d colourless ~I(28 mg) 

(Found C, 68 6, H, 5 0 C2,H,,0, requires C, 68 9. H, 4 9%) 
[g]$’ ~ 115 4 I<,. 0 19) ‘H NMR. IR and UV spectra of 19-21 

were ldentlcal to those of their enantlomers If, 14 and 15, 

respecttvcly, but theu optical rot&on\ were opposite m stgn 

Acetyhtmn of tornpound 11. Ac,O (0 5 ml\ was added to a soln 

of compound 11 (81 mg) m dry pyrldme (2 ml) The mixture was 

stirred at room temp overmght and was worked-up as usual to 

give a pale yellow residue The re\ldue was purified hv prep TLC 
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with CH,CI,-MeOH (49 1) to gve the acetate 12 (45 mg) as a 

colourless ml, (Found C, 67 8, H, 5 3. C30H2609 reqmres C, 67 9; 

H, 4 9%). [a];’ -39.7” (c, 0.21) v’$,‘I”” cm-’ 3440, 1750, 1720, 

1601, 1260, 1102,701 UVnzz” nm (log E): 283 (3 07), 274 (3 18), 

230 (4.29). 

Ac,O (0.5 ml) was added mto a soln of compound 11 (85 mg) 

and 4-dlmethylammopyrldme (22 mg) m dry pyridme (3 ml) The 

mixture was stirred at room temp. overnight. After the usual 

work-up, the crude product obtained was purified by prep TLC 

with CH,CI, to give the dlacetate derivative 13 as a colourless 

sohd (63 mg) which was crystalhzed from MeOH as colourless 

rhombtcs, mp 152-153”. (Found C, 67.1, H, 50 C,,H,,O,, 

reqmres C, 67 1, H, 49%). [a]P -97” (c, 0 19) vz;‘crn-’ 

1752,1720,1601,1450,1377,1268,1212,1100,710 UVAzz” nm 

(log E) 282 (3 54), 275 (3 62), 230 (4 70) 

Acetylatlon of compound 16 To a soln of compound 16 

(201 mg) m trlethylamme (3 ml), Ac,O (1 ml) was added and the 

mixture stirred at room temp for 3 days. After the usual work- 

up, the crude product obtained was purified on prep TLC usmg 

hexane-Me,CO (3: 1) as the mobile phase to gave the trlacetate 

18 and the dlacetate 17 Compound 18 was obtained as a pale 

yellow 011. (Found C, 63 6, H, 5 2. CZ7HZ6010 requires C, 63 5, 

H, 5.1%). [a];’ +7 1” (c, 03) v~~‘cm-’ 1728, 1600, 1450, 

1375,1260,1088,710 UViE$” nm (log E) 283 (3 13), 275 (3 14), 

231 (4 17) The dlacetate 17 (211 mg) crystallized from MeOH as 

colourless needles, mp 174-175”, (Found C, 64.2, H, 5.1 

C H 0 requires C, 64 1, H, 5 2%) [a]:: - 18 8” (c, 0.27) 25 24 9 

vE; cm-’ 3450, 1745,1700, 1600,1445, 1271,1230, 1070,708 

UVnEz” nm (log E) 282 (2.26), 274 (2.32), 231 (3 57) 

Extrnctton of Kaempferla angustlfoha rhrzomes The milled 

fresh rhizomes (7 0 kg) were extracted with CHCI, at room temp 

On removal of CHCI,, a pale yellow solid (1.96 g) was collected 

by filtration. Evaporation of the filtrate gave a brown od(45.8 g) 

A portlon of the sohd (0 3 g) chromatographed on prep. TLC 

with CHCl, gave (-)-pipoxide (5) as a colourless solid (0 1 g). 

The brown od(45 8 g) was chromatographed on a column of 

slhca gel (1.3 kg) with gradient elutlon with hexane-EtOAc 

Successive fractions were combmed on the basis of then TLC 

behavlour to give 2’-hydroxy-4,4’,6’-trlmethoxychalcone 

(348 mg), boesenboxlde (2) (2.8 g), compound 11 (1 1 g), crotep- 

oxide (1) (3 4 g) and a mixture of (+)-zeylenol(3) and compound 

16 (9 9 g) 
The ‘H NMR, IR and UV spectra of the chalcone, compounds 

1-3, 5, 11 and 16 are Identical with those of the authentic 

specimens 

(-)-Plpoxrde (5). Compound 5 was crystallized from 

CHCl,-hexane as colourless needles, mp 153-154‘ (Found: C, 

67.8, H, 5.0 C,,,H,sO, requires C, 67.8; H, 5 1%) [a];’ -54 
(c, 0.26). v:i: cm-‘. 3440, 1720, 1680, 1600, 1278, 1265, 1122. 

UV 1::” nm (log E): 282 (3.20), 274 (3 35), 228 (4 51) CD rl,,, 

235,221,209 nm, AE -4 99, + 2 83, - 2 94. [( +)-plpoxlde, CD 

1,,,235, 221,209nm, AE +4.81, -255, +240] 

2’-Hydroxy-4,4’,6’-trunethoxychalcone. The chalcone denva- 

tlve was purified by prep TLC with hexane-EtOAc (4 1) as the 

mobile phase and crystallized from MeOH as yellow rhomtucs, 
mp 115” (lit [6] 114-115”) 

Boesenboxrde (2). Compound 2 was purified by prep TLC 

using hexane-EtOAc (7.3) as the mobile phase and crystallized 
from MeOH as colourless needles, mp 171-172” [alp + 35” 

(c, 0 14) 
Crotepoxlde (1). Compound 1 was crystalhzed from MeOH as 

colourless needles, mp 152-153” [alA + 64” (c, 1 7). 

Compound 11. Compound 11 (1 1 g) was separated on prep 
TLC using benzene_EtOAc (9 1) as the developing solvent and 

the chromatograms were developed x 4 to give compound 11 as 

a colourless solid (0.5 g) which was crystalhzed from 

Me&O-hexane as colourless needles, mp 138-138.5”. [a]:: 

- 59 7” (c, 0.39) 

(+)-Zeylenol(3) and compound 16. A portion of the mixture of 

3 and 16 (508 mg) was separated on a column of reverse phase 

RP- 18 silica gel with MeOH-H,O (8.2) as the mobile phase to 

give (+)-zeylenol 3 as a colourless solid (241 mg) and 16 as a 

colourless oil (30 mg) 

(+)-Zeylenol (3) was crystallized from EtOAc as colourless 

needles, mp 130-l 3 1” [a];’ + 113 5” (c, 0 24) Compound 16 was 

isolated as a colourless 011 Compound 16 changed to (+)- 

zeylenol (3) readily, 16 was therefore acetylated with 

Ac,O-pyndme to yield the acetate derlvatlves 17 and 18 as 

described above 

Preparation of( +)-zeylenol3from (-)-plpoxrde (5). A mixture 

of (-)-pipoxide (5) (54 mg), dioxane (10 ml) and 2 M H,SO, 
(1 ml) was stlrred at room temp for 2 hr The soln was poured 

mto cold H,O, and extracted with CHCI, The orgamc layer was 

washed with H,O, dried over Na,SO, and evapd to dryness. The 
residue obtamed was purllied by prep. TLC with CHCI,-MeOH 

(19.1) to give 3, colourless needles from MeOH-H,O, mp 
125-126” [a]k5 + 1216” (c, 005) The ‘HNMR, IR and UV 
spectra are tdentlcal with those of the natural (+)-zeylenol [2]. 

Preparation of (-)-zeylenol 4 from (+)-ptpoxrde (6). Com- 

pound 4 was prepared by the procedure used for 3 except (+)- 

pipoxide (6) (63 mg) was used instead of (-)-plpoxlde (5) After 

the work-up and punficatlon, 4 was obtained as colourless 

needles from MeOH-H,O, mp 131-132” [a]:: - 107 5” (c, 0.12). 

‘H NMR, IR and UV spectra were identical with those of natural 

(-)-zeylenol 

Synthesu of (+)-(lR,2&4$5R,6R,7R)-4&enzoyloxymethyl- 

3,8-d~oxatr~cyclo[5,1,0,0*~4]octane-5,6-&o~ 6-benzoate (7) A 

mixture of (-)-plpoxlde (5) (67 mg) and m-CPBA (38 mg) in 

CH,CI, (5 ml) was refluxed under N, for 6 hr. The mixture was 

evaporated to dryness and the residue obtained was purified by 
prep TLC with hexane-Me,CO (2.1) to give compound 7 as a 

colourless oil (75 mg) [a]h5 + 15” (c, 0 15) 

Synthesu of (+)-(lR,2&4$5R,6R,7R)-4-benzoyloxymethyl- 

3,8-d~oxatr~cyclo[5,1,0,0z~4]octane-5,6-&ol 5-acetate 6-benzoate 
(8). Compound 7 (53 mg) was treated with Ac,O (0.5 ml) and 

pyrldme (2 ml) at room temp overmght. After the usual work-up, 

the residue obtained was purified by prep TLC to give the 

acetate 8 (25 mg) crystalhzed from MeOH as colourless needles, 

mp 109-l 10” (Found C, 65.3, H, 4 7 C,,H,,O, requires C, 65.1, 

H, 4 8%) [a];’ + 57” (c, 0.34). CD. I,,, 236, 219 nm, AE - 5 15, 

+ 2.61 ‘H NMR, IR and UV spectra of compounds 7 and 8 were 

identical with those of their enantlomers 9 and 10, respectively 
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