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Abstract-Plumbagm, 3,3’-blplumbagm, 8,8’-blplumbagm, neolsoshmanolone and sltosterol were isolated from the 
leaves and rhizomes of Arrstea ecklonn The rhizomes also contamed a-spmasterol This 1s the first report of plumbagm, 
previously found m several dlcotyledonous famllles, m a monocotyledon 

INTRODUCTION 

Ammo acids, flavones, terpenes and qumones have been 
reported to occur m members of the Indaceae [l] The 
eleven qumones reported include two benzoqumones 
[2, 3], two naphthoqumones L4j and seven anthra- 
qumones [4, 51, although the need for verdicatlon of 
some of the latter has been commented upon [4] The 
genus Anstea, which contams 40 species mostly found m 
South Africa [6], has not been previously studied A 
ecklona, a perennial herb introduced into Sn Lanka and 
growing abundantly m the higher altitudes of the country, 
contained plumbagm, two plumbagm denvatlves, neo- 
lsoshmanolone and two sterols 

RESULTS AND DISCUSSION 

The dlchloromethane extract of A ecklom rhizomes on 
chromatographlc separation ylelded three qumones, 
plumbagm (l), 3,3’-blplumbagm and 8,8’-blplumbagm, 
two sterols, a-spmasterol and sltosterol, and a compound 
related to lsoshmanolone (2b) This compound, for which 
we assign the trivial name neolsoshmanolone, differed 
markedly from that isolated from Dlospyros marmna [7] 
m some of its physical characterlstlcs although it 
possessed smular spectral and chlroptlcal properties and 
was identical to what has been reported as ‘lsoshma- 
nolone’ from Phnbago zeylanrca [8] Like lsoshma- 
nolone (2b), neolsoshmanolone (2e) could be oxldrzed to 
plumbagm (1) The coupling constant of the carbmyl 
proton at C-4 of neolsoshmanolone with the methme 
proton at C-3 was J = 2 5 Hz, suggesting that of the 
methyl and hydroxyl groups, one has an equatorial or a 
pseudo-equatorial onentatlon while the other has an axial 
or a pseudo-axial onentatlon Tezuka et al [7] suggested 
the stereochemistry of lsoshmanolone to be 2b on the 
basis of the aromatic chlrahty method, although they 
express some doubt on the validity of the method 
Waterman and co-workers [9] isolated a mixture of 
lsoshmanolone (2b) and Its lS,2R_dlastereonomer 2c 
from Dtospyros canlculata The coupling constants from 
‘H NMR suggest H-l and H-2 m the latter to exist m 
pseudo-axial and axial onentatlons However, the asslgn- 
ment of stereochemistry on the basis of comparison of the 
optlcal rotation of the mixture with that of shmanolone, 

which has additional methyl substltutlon m the aromatic 
ring, is not entirely unequivocal 

The CD curve of the dlbenzoate of neolsoshmanolone 
(21) isolated from P zeylanlca [8] was found to be slmllar 
to that of lsoshmanolone [7] The ‘H NMR chemical 
shifts of neolsoshmanolone (2~) and lsoshmanolone (2b) 
were smular We believe that neolsoshmanolone (2a) and 
lsoshmanolone (2b) are enantlomenc and one or both 
may be partly racemlzed The use of the aromatlc chlrahty 
method m assigning the stereochemistry of lsoshma- 
nolone (2b)appears to be questionable The higher optical 
rotation and the lsolatlon of the identical matenal from 
two very different sources, A ecklontt and P zeylanlca, 
suggest that neolsoshmanolone (2~) contains a greater 
amount of the enantlomer of negative rotation However, 
the assignment of its stereochemistry will require further 
work The dlchloromethane extract of A ecklonu leaves 
on similar separation was found to contam all the 
compounds found m the rhizome extract, except for a- 
spmasterol Plumbagm was the major constituent of both 
extracts 

3,3’-Blplumbagm and 8,8’-biplumbagm have previously 
been reported only m the roots of Plumbago zeylamca [9] 
and Dtospyros marmna [lo], respectively, which also 
contain plumbagm Plumbagm, 7-methyljuglone and 
analogous compounds are found m the Droseraceae, 
Ebenaceae, Plumbagmaceae and related famdles [l l] 
A ecklonu 1s the first example of a monocotyledonous 
plant species contammg plumbagm [l] 

Me 
0 

Me 

1 2a lo, 2a 

2b 1S,28 
2C la, 28 

1118 



Short Reports 1119 

EXPERIMENTAL 

Mps were determmed on a Kofler hot-stage apparatus and are 
uncorr Identities of the compounds were estabhshed by mmp, 
IR, mass and NMR compamon Petrol refers to the fraction 
having a bodmg range of 40-60° and prep TLC was came-d out 
on Merck K~esel gel 60 Gpt~cal rotations were measured at 27” m 
CHCll IR spectra were recorded for KBr dtscs, ‘H NMR spectra 
were recorded at 60 MHz m Ccl4 with TMS as mternal standard 

Extractron of plant materml The rhizomes and leaves of A 
ecklonv Baker were collected from Nuwara Ehya m central Sn 
Lanka, a voucher specunen has been deposited at the University 
herbarmm The rhizomes and leaves were dned and ground 
separately and the powdered material (0 75 and 1 kg, respectively) 
was extracted at 27” with CH,C& twce durmg two successwe 
24 hr periods Concn gave a brown solid (9 6 g) and a dark green 
gum (15 g), respectwely 

Chromatography of the rinzome extruct The rhizome extract 
(9 g) was chromatographed over s&a gel (250 g) using 
petrolCHC1, nuxtures as eluants Elutlon with petrol-CHC& 
(7 3) gave plumbagm (1) (16 g), yellow needles from hexane, mp 
75-77” (ht [lo] mp 73”), Identical wth authentic matenal 
Elutlon wth petrol-CHCl, (1 1) gave a nuxture, wluch was 
separated by prep TLC (C6H6 x 2) to yield the less polar 3,3’- 
blplumbagm (28 mg), orange needles, mp 215-216” (ht [lo] mp 
214-216”) and the more polar 8,8’-biplumbagm (19mg), red 
crystals from MeOH, mp 193195” (lit [7l mp 193-195”), whose 
spectral data were identical with those reported Elution with 
petrol-CHCl, (1 4) gave a muture, whch on separation by prep 
TLC (CHCI,) gave a-spmasterol, mp 165-167”, [a]D -3 6” (bt. 
[12]mp172-175”,[a]~-37”)ands~tosterol,mp136-137”,[a]~ 
- 35” (lit [ 123 mp 136-l 37”, [aID - 35”), ldentlcal unth authen- 
hc material Elution with CHCI, gave a fraction, wluch on 
ptication by prep TLC (CH,C12 x 2) afforded neolsoshma- 
nolone (2a) (12 g) as a pale yellow serm-sohd, [a], + 24” Found 
C, 68 3, H, 6 8 Cl,H1203 reqmres C, 68 7, H, 6 7% 
UV AEH nm 217, 259, 335, IR v-cm-’ 3600-3150, 1630, 
1570; ‘H NMR (CD&) 61 15 (3H, d, J = 6 Hz, 2-Me), 
196-3 15 (4H, m, H-2, H-3, OH-l), 4 72 (lH,d,J = 2 5 Hz, H-l), 
6 8-7 65 (3H, AB,, H-6, H-7, H-8) 

Neo~soshmanolone dracetote Acetylatlon of neolsoshma- 
nolone (100 mg) with Act0 (1 ml) and pyndme (1 ml) gave the 
dlacetate, colourless crystals from MeGH, mp 91-93”, [aID 
+ 128 3”, IR v_ cm -I 1760,1635,1235,1200; ‘H NMR 6108 
(3H, d, .J = 6 Hz, 2-Me), 2 00 and 2 24 (3H each, s, -GCOMe), 
2 2-2 7 (3H, m, H-2, H-3), 6 01 (lH, m, W’ = 4 Hz, H-l), 6 857 65 
(3H, m, H-6, H-7, H-8), MS m/z (rel mt ) 276 [M]’ (1) 192 (So), 

174 (lOO), 146 (38), 131 (16), and 121 (12) 
Oxldat~on oJ rsoshmanolone (2b) Isoshmanolone (50 mg) m 

&oxane (5 ml) was refluxed with DDQ (20 mg) for 18 hr Work- 
up followed by prep TLC gave plumbagm (22 mg), mp 75-77”, 
identical wrth the plumbagm obtamed above 

Chromatography of the leaf extract Chromatography of the 
leaf extract (14g) on stica gel (450~) using petrol-CHCl, 
rmXtures as eluants as before gave plumbagm (3 8 g) 3,3’- 
Biplumbagm (213 mg), I$‘-tuplumbagm (320 mg) and sltosterol 
(300mg) were ldentlcal to those obtamed from the rluzome 
extract 
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