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AbstractZroton cehirfolrus has been found to contain lL-1-O-methyl-myo-mosltol, neo-mosltol and sltosterol 
Structure of IL-1-O-methyl-myo-mosltol pentaacetate, elaborated by NMR decoupling technique, IS described 

INTRODUCTION 

In the Southern subtropical part of Brawl m Santa 
Catanna, there are 104 ldentdied species of 
Euphorbmceae belongmg to 28 genera All 27 species of 
the genus Croton are used m folklore medlcme, a few are 
grouped together and are known as ‘arvore de sangue’ 
Latex of many IS known as a skm irritant In our 
continued search for new drugs from natural sources we 
became interested m Croton celttdrfoltus Badl, which 
grows m abundance m Santa Catarma, and isolated lo-l- 
0-methyl-myo-mosltol, neo-moatol and sitosterol from 
this source Neo-montol, known as a synthetic compound 
[l], has also been isolated from sod [Angyal, S J , pers 
comm 1, but, to our knowledge, this is the first report of its 
occurrence in plants 

RESULTS AND DISCUSSION 

The compounds were isolated by solvent extraction, 
chromatography over acid washed alumma and sub- 
sequent purdicatlon of different fractions 

The first compound, C,,H,,O (M+ 414), mp 139”, 
obtained from the chloroform extract, was identified as 
sltosterol by direct comparison with an authentic sample 

Because of the lack of suitable equipment for the 
lsolatlon of water soluble compounds, the highly polar 
fractions present m the methanol extract of the defatted 
plant were isolated and separated by acetylatlon of the 
crude mixture followed by chromatography Compound 
la, C,,H,,O,, (M+ 414), mp 141”, [aID 12”, showed 
absorptlons at 1750,1430,1360 and 1230 cm-’ in the IR 
for acetoxy and methoxy functions The electronic mte- 
gratlon of all the resonance intensities m the ‘H NMR 
spectrum as well as the resonance patterns and positions 
of la suggests that the four intense singlets around 62 08 
and the one at 62 17 are for five acetoxy groups, the former 
four are equatoral and the latter axml [2] The other 
intense singlet at S3 34 represents methoxy protons The 
multlplets m the repon of 64 88-5 78 and a pair of 
doublets at 63 40 correspond to five methme protons 
attached to carbon atoms possessing the five acetoxy 
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groups and one methme proton belongmg to the carbon 
atom bearmg the methoxy group respectively The spm 
decoupling expenments sort out the resonance patterns of 
the SIX methme protons (Fig 1) mto three groups 
(1) three triplets at 65 10, 5 38 and 5 49 correspondmg 
to three ax& protons of C-5, C-6 and C-4 and each of 
these resonances exhlht two 10 Hz sphttmgs caused by 
spin-spm mteractlons of the vlcmal axzal protons, (11) two 
pans of doublets at 63 40 and 4 97 representing two axzaf 
protons, each pair exhibiting 10 and 2 5 Hz couplings 
induced by axzal and equatorzal vlcmal nelghbours These 
two axzal methme protons are to be at C-l and C-3, (m) a 
triplet at 65 73 with two small sphttmgs of 2 5 Hz 
corresponding to an equatorzal proton located at C-2 The 
chemical shifts of the respective protons can very easily be 
accomodated by the stereostructure la, identified as ( + )- 
L-bornesrtol pentaacetate 

Compound la upon hydrolysis with dry ammomacal 
methanol at low temperature gave lb, C,H,,06 
(M+ 194), mp 203”, [a],, 32”, identified as 1L-l-o-methyl- 
myo-mosltol Demethylatlon of lb Hrlth 57% aq hy- 
drlodlc acid at reflux temperature [3] gave lc, C,H,20, 
(M+ 180), mp 218-219”, established as myo-mosltol 
Acetylatlon of lc, with acetlc anhyrlde and dry pyrldme by 
heating on a water bath gave ld, Cl,H,,O,I (M+ 432), 
mp 216”, identified as myo-mositol hexaacetate In the 
NMR spectrum of ld, there were five intense singlets 
around 62 00 for five equatorzal acetoxy groups of C-l, C- 
3, C-4, C-5 and C-6 and a singlet at 62 18 for the axial 
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Rg 1 Spm decoupled 100 MHz ‘HNMR spectra of lo-l-O- 
methyl-myo-mositol pentaacetate (la) 

acetoxy at C-2 In the methme regon, the spectrum 
became more complex because of the downfield shift of 
the C-l uxralmethme proton OtherHrlse the spectrum was 
almost the same as of la exceptmg there was no methoxy 
singlet at 63 34 and no pan of doublets at 3 40 

Compound Za, C,,H,,O,, (M+ 432), mp 252-253”, 
v_ 1760 and 1225 cm- ’ showed an Identical mass 
spectrum to ld In the methme repon, the NMR spectrum 
of 2a was almost identical with the NMR spectrum of Id, 
however, be-cause of the paucity of materml tt was not 
possible to make a complete NMR study of 2a to sort out 
each of the SLX methme protons and establish their 
stereoconfiguratlons Finally the compound was ldentl- 
fied as neo-mosltol hexaacetate by direct comparison with 
an authentic sample, mp, mmp and IR 

Though both lL-1-O-methyl-myo-mosltol (lb, R = H, 
R’ = Me) and neo-mosltol (Zb, R = H) were isolated as 
pentaacetate (la, R = AC, R’ = Me) and hexaacetate (24 
R = AC) respectively they both occur m C celtldlfolrus as 
the free cychtols 

EXPERIMENTAL 

Mps are uncorr IR spectra were recorded as KBr discs and 
‘HNMR spectra m CDCl, and C,D, II& resolution mass 
spectra were measured at 70 eV Non aq solvents were routmely 
dned over anhydrous Na,SO, before use and Merck acid washed 
alumma was used for chromatography The analytical data were 
supphed by Micro-Tech Laboratones Inc, Skokie, IL 60076, 
USA 

Isolatton Au dned finely ground leaves and twigs (1 kg) of C 
celtufrfohus, collected from Santa Catarma, were extracted with 
CHCls(9 1) for 24 hr m a Soxhlet The cone CHCI, extract (8 g) 
upon chromatography over alumma (350 g) gave some ody 
matenal m the earher fractions that was discarded, the latter 
fractions yielded solids (0 1 g), crystallized from CHCI,-MeOH 
as colourless needles, mp 139”, was identified as sitosterol by mp, 
mmp and IR comparison Hrlth an authentic sample 

The defatted plant material was then extracted m a Soxhlet 
wth 95 y0 MeOH (10 1) for 24 hr The red brown extract upon 
filtration, concn and complete removal of solvent gave a gummy 
materlal(3 g, A) wluch m the IR showed a broad band at 3400 and 
sharp peaks at 1430,135s and 1070 cm-’ for OH and OMe Gum 
A was freely soluble m hot H,O Because of the lack of suitable 
equipment for the isolation of water soluble products, the gum 
was acetylated and worked up 

Acetylatm ofgum A Gum A (3 g) obtained from the MeOH 
extract was acetylated wrath Ac,O (15 ml) and dry pyndme (5 ml) 
by heating at loo” for 2 hr, cooled and the brown mass was left m 
ice water overnight The sticky sohd (2 g) that had separated upon 
working up followed by chromatography over alumma (150 g) 
using solvents of mcrcasmg polanty yielded a sohd m the 
petrol-C,H, (1 1) eluate This solid (la, 0 25 g) after two 
crystalhzations from petrol-&H, furnished colourless needles, 
mp 141”, [aID 12” (c 10, Me&O), v_ 1750, 1430, 1360 and 
1230 cm-‘, M+ 404, m/z 362 [M -42]+, 345,331,320,301 and 
others mth the base peak at m/z 43 It was estabhshed as ( + FL- 
bornesitol pentaacetate by NMR studies and by further 
comparison v&h an authentic sample of ( -)+bornesitol 
pentaacetate, IR, mp and mmp (Calc for C H 0 17 24 11 C, 50 49, 
H, 5 94, Found C, 50 51, H, 6 03 % ) 

The CHCl, eluted part upon drymg gave a second sohd (2a, 
001 g), crystalhzed from CHCl,-EtOH mixture also m 
colourless needles, mp 252-253”, v, 1760 and 1225cm-I, 
M+ 432, m/z 390 [M -42]+, 330,270, 199 and others with the 
base. peak at m/z 43 It was identified as neo-mositol hexaacetate 
by direct comparison wrth an authentic sample by mp, mmp and 
IR (Calc for CIsH240L2, C, 5000, H, 5 55, Found C, 49 79, H, 
545%) 

Hydrolysis ofla Dry powdered la (0 3 g) was dissolved m dry 
MeOH (40 ml) saturated mth dry NH, gas and left overnight m 
the refngerator The solvent was removed and the solid (0 14 g) 
crystalhzed from EtOH-H,O as colourless needles (lb), mp 203”, 
[aID 32” (c 10, H,O) (Calc for C,H,,O, C, 43 30, H, 7 22, 
Found C, 43 27, H, 7 30% ) 

Demethybon oflb Dry lb (0 12 g) m 57 % aq HI (2 ml) was 
refluxed for 1 hr, HI removed m vacuum, cooled and the solid 
(0 1 g) crystallized tHnce from aq EtOH when pure myo-mosltol 
(lc) was obtained m colourless needles, mp 218-219” (Calc for 
C,I-I,,O, C, 40 00, H, 6 67, Found C, 39 93, H, 6 48 % ) 

Preparation of ld Dry myo-moat01 (0 06 g) dissolved m Ac,O 
(2 ml) and two drops of dry pyrrdme, was heated at 100” for 1 hr, 
poured over crushed ice and left overnight The sohd was filtered, 
washed wth H,O, drzed and twrlce crystalhzcd from 
CHCl,-EtOH when pure myo-mositol hexaacetate (ld) was 
obtamed (0 12 g) m colourless needles, mp 216”, v_ 1765 and 
1235 cm-‘, M+ 432, m/z 390 [M - 42]+, 330,270,199 and others 
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vnth the base peak at m/z 43 The ‘HNMR spectrum was DIrector, Herbarlo Barhosa Rodrlgues de ItaJal, Santa Catarma, 
identical with the spectrum of neo-mosltol hexaacetate (2a) Braul, for the ldentdicatlon and collection of the plant mate& 
(Calc for C,sH,,O,, C, 5000, H, 5 55, Found C, 5004, H, RM thanks CNPq, Brazil, for financial assistance 
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Abstract-Dlosgemn was isolated from different parts of a three-year-old plant of Dloscorea compostta The amounts 
(% on a dry wt basis) present were tubers, 3 6, vme Internodes and nodes with their leaves from first 20 nodes from the 
tubers, 16, smnlarly from mtermechate 20 nodes, 0 039 and from upper 20 nodes, 0 03 The amounts ( y. on a dry wt 
bask) from tissue culture of nodal explants were 30-day-old callus, 0 89,9O-day-old callus, 161, emergent shoots, 2 5, 
regenerated roots, 0 08 

INTRODUCTION 

Dlosgenm 1s used as a starting material for the manufac- 
ture of steroid drugs, mcludmg cortlcosterolds and oral 
contraceptives It 1s present m different amounts m the 
same plant growmg m different localities [l, 21, but little 1s 
known regardmg Its levels m different parts of the plant 
and Its synthesis m relation to organogenesls m culture 

RESULTS AND DISCUSSION 

In three-year-old plants harvested prtor to flowering 
the upper young 20 nodes with leaves contained 0 030 % 
dlosgenm on a dry weight basis, whereas the nodes (20) 
adjacent to the tuberscontamed 16 %, the intermediate 20 
nodes contained 0 039 % and the tubers contained 3 6 % 
dlosgenm. The side shoots arising at the nodes were not 
included m these analyses Young callus (30-day-old) 
obtamed from MS1 medium contained 089% and the 
h@est content, 161”/, was observed m 90&y-old cul- 
ture The content was further enhanced to 2 52 % in the 
emergent shoots derived from callus cultures However, 
regenerated roots contamed less dosgenm (0 08 %) 

Studies with hssue cultures of D composrta have shown 
that supplementation of the growth medium with 0 5 mg 
benzyladenme stimulates dlosgenm biosynthesis [3, 41, 

and It has been reported that dlosgenm synthesis 1s greater 
in unorgamsed tissue culture than m orgamsed root 
culture of D deltouiea [S, 63 In the present study, 
however, it was found that dlosgenm synthesis IS greatest 
in orgamsed shoot cultures of D composite, a finding 
which 1s reflected m the m SW production pattern of the 
plant Perhaps, chemodlfferentlatlon of dlosgenm 1s m- 
fluenced by organogenesls A similar response has heen 
reported m the case of cardenohde blosynthesls m 
Calotropts gzgantea [7] 

EXPERIMENTAL 

Plant materials (aenal part, tubers) were collected from the 
University garden Three-year-old plants were divided into four 
parts wz the internodes and leaves of the upper 20 nodes, 
sundarly of the 20 nodes adJacent to the tuber and likewise the 20 
mtermedlate nodes, and tubers Nodal explants of healthy 
growing plants were cultured m RT (revised tobacco medium), 
supplemented with 2,4-D (2 mg/l) and Kn (0 5 me/l) for callus 
uutiation and organogenesls Diosgemn was also determined 
from the mltiated callus (l-month-old), old callus @O-days-old), 
the emergent shoots denved from callus, proliferated roots m 
culture and regenerated plants m culture 

Extractaon procedure ofdlosgencn Dried finely powdered plant 
matenal(0 5 kg m the case of tubers and aerial parts, 10 g m the 


