Jsnal Sairs dan ‘Tekralag Farmagi, Vel 7. Mo 2, 2002, 71 - 75
Abredinass [l Depdiknas B Mo S TR cp 20T

a5 01T

Phenolic Nematicidal Compound from Kuema hookeriona (Bark)

Yaolannes Alen
Deparinent of Pharmocy, Faculty of Sciences, Aecdalas Universsty, Padung, Indonesi

Received | Agustus 2002, Accepted : 2 September 2002

Absiract

The activity-puided chromatographic purification of the methanal extract of Keema hoakeriang
{harky, using pine wood nematodes Bursaphelenchus xylaphilis has successfully fed Lo the
icalalion and characterization of a phenclic nematicidal compound with the sctivity (MELD of 36

jgiottan ball, (abbreviated to pg/bl Using

hemical and spectral praperties, this compound

was determined (o be 3-undecenylphenal. The compound is isalated for the fiest time from this

SpeCics.

Kewwards @ Kaeme fookeriaha, Cotton Dall-fungal mat method, Boireris clrered, fursppkilencing

spfapiilie, S-undecenylphenol,

Iantrocduction

Little 35 known abaut the chemistry of the aennus
Knema {Myristicoceae) plants  which comprises
approximately 60 Southeast Asian species, This
plams are tropical evergreen trees for which some
species are described a5 heving medical uses. The
axtract of stem hark of & furfiracea Warb arc used
in Thailand as a remedy for sores and pimples, The
bark of &, tenninervia. vielded 3-8Z-Pentadecenyl)
-phenel. 2 4-Dihydroxy-0- L 0-phenyldecyl}-
acetophencn and 8-lpydroxy-t-methoxy-3-n-pentyl-
isocoumarin.'  The active phenonic  compound
Kneglomeratangl  was  isolated  [rom Ko
slomerara, This compound  showed significant
soxicities to the three human tumor cell lines and
inhibited the growth of crown gall umor on dise of
patato wher,

The methanol bark extract of Knena hookerigna, a
sapwood evergreen  plant  from  the Sumatran
Rainforest, has been found to have nematicidal
activity.  Hergin, we report the isolation and
cheracterization of a nematicidal compound from
this species. Traditionally, in the West Sumatera the
leaf of this plant is used for stomach remedy and the
supwoad uselul for dying casting nets and clothes.
SCperssponding auther  Teip, 62-751-TEARL Fas HETA-73T 14
{oominil - Farpasi-nand e aclkaiy nel

The plant material was collected in August 1997 in
"pant" forest region, 120 Km north of capital city
Padang, Wes: Sumatea, [ndonesia, Parts of 1his
paper 1t was alrcady presented on the seminar of
Nippen Nogeikagakukaishi, m Kachi Japan 1998,
Absir, Paper T3 (2) 1999 pp, 118 A literature
survey  revealed  that the  isolation wark  of
nematicidal compounds from this species bas not
been reparted so far

Experimental Section

Cieneral Experimenin! Pracedures

'H and "C-NMIR spectra were cecorded by a Yarian
VX R-500 instrument using CDC; at 500 and 125
MHz, respectively. HREL El, FAB-Mass spectra
were measured with a JEOL IMS-DD 300 mass
spectrometer.  GC-Mass  were analvzed  with
Hitnchi-1000 and detected by Hitachi D-2100
Chromato  Integrator  instruments, HPLC were
recarded with HITACH! Model L-7100 Pump and
[3-7500 Integrator, Preparative HPLC carried vut on
double packing inertsil ODS-2. IR and UV spectra
were chinined by & Micolet 710 FT-IR and a
Shimadzy UV-3000 spectrometer, respectively,
Specific roation was measured by & Jusco DIP-360
polarimeter, Silice gel column chrometogra phy was
carried out on Wakopel {C-100 and C-1003 ] RE
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Rp-18, and ODS Millipore Prep. C18, Thin laver
cliremategraphy was carried out on Merck silica gel
G Fog plates (0.23 mun) spots and bands were
detected by UV irradiation (234 and 365 nm)
throogh with a vanillin sulfuric acid spray reagent.
The plant material was identified by Drs. Rusdi
Tamin and  voucher specimen is kept in the
Herbarium Bielogy Andulas {AND) Padang, West
sumatern, and the Herbarum Bogoriense {BOY,
Hogor, Indonesia.

Toni Newitoddes

The pine wood nematodes,  Bursaphelenchus
xpbaphifis, were collected by the Bagrmann funnc)
methed from wood chips of the trunk or stem of
willed pine trees in the Okavama Liniversity
Experimental Forest, and subcultured by being fed
an the the funges, Borevids cinerea grown an the
Glucose-Czapek-Dox Agar medium,

Higassay Procedure

The cultured nematoedes (propagetive form) were
separated  from the colture medizm by the
Baermann  funnel technigque and counted an 2
section under o miceoscope (x 200 An aqueows
suspension of the nematede (g 15,000 headsfml)
wis prepared by appropriate dilution,

Botepiiy cinerea was cultured .on 3 oml oof the
Crapeck-Dox agar medivm (1.3 % agar) in a petri
dish (4 em in din st 22° C for 4 davs. At the center
of the fungal mat in the dish was plazed a cotten
Ball (3 mm in dia.y comaining the tes1 concentrate.
The nematodes suspension (01 mly prepared above
wis ijected by 4 micropipetle into the cotton ball,
and the dish was kept at 26 C for 96 h, The
aemiticidal effect (imactive or active} was estimaled
By ohserving whether the mycelia were consumed
by the nematode or not, and denoted by a sign - or
+, respectively. For the convineing purpose, the
living nematodes were counted as follows, The
iving nematodes were seperated from the culiure
medium through deuble sheets of tissue paper (JK
Wiper 130-57 in the Beenmann fiennel for & W The
nematedes were collected by centrifugation (650 x
g3 min), and the suspension of nematodes of
appropriate concentration was poured ino a flat
dish placed on & scction. The nematodes were
cotmted under & microscope (% 200, The rate af
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propagation was expressed in term of percentage of
the number of the nematodes te that from 2 contral,

Extraction of Knema hookeriona

Chopped fresh bark (35 kg) of Krew hookeriang
waz macerated with MeOH (60 I, one week), The
MetIH saln. was concentrated in vocws to give 330
L ool crude extract 286-71-1. For preliminan
solation, & part {7 g) of crude extract was added
with water (ca 300 ml), pantitioned with Ernc
(I ml x4y The EtDAc fraction dried with
May50y and concentrated i vacws to pive 2,68 o of
EtAc fraction {286-71-2) with MED 12 mgihl A
part of 35 ml aqueous laver was patitioned with
BuOH (50 ml X 4) o give 106 me BuOH fraction
and 374 mg most polar fraction in aquecus layer
with MED =50 mgfhl and 6 mg/bl, respectively.
The E10AC fraction {286-71-2) was dry colemn
chromatographic over silica gel 40 PFasy (1515,
Merck T747) with hexane-EtQAc {7.3) 1w give six
fractions. The fraction 286-78-2 (114 mp) showed
the mast active with MED 8.2 mg. The remaining
66 mg of active fraction 286-78-2 was
chromatagraphic  with  medium  pressure  on
Wikogel C-300 (6.8 g) using hexane-ELDAC (90:4)
to give 42.2 my active fraction 286-83-24 with
MED 0,16 me/bl. The active fraction exhibited anly
one spot on Kiesel gel tle PRy (hexane-E10Ac 9213
detected with UV followed by vanillin-sulfuric acid,
while alforded three spots on the QDS tle (HO-
MeOH 2:94) with R values 045, 0.40 and 0.33
cm, respectively. The active fraction AY286-83.24
(42.2 mg) was subjected to ODS-LiChroprep RP- 14
{Merck Art.9303) using eluent water and methanol
{14 1 861 10 pive three oily [ractions, The active
fraction AY286-U3-4 was the mast active (1.65 mg,
MED 183 peMl). The same fraction denoted
AY286- 29-30 (275 mg) was isolated in ten times
large scale using the similar method as deseribed
earlier. Both of HPLC analysis and GC-Mass
exhibited two peaks in close retention time. Further
purification of the AY286-129-39 (275 mg) was
carried out on preparative QDS HPLC (douhls
packing inertsil ODS%-2) using eluent 8% HO in
MeOH ta gave pure oily compound {(5.91 mg) with
the MELI 36 pg/l.
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Cranclysis of active compotnd

Clzane {0)) reacts vigorously with alkenes to form
unstable compounds called initial ozonides, which
rearrange  spontanecusly o form ozonides. The
substrate (7 mi) was dissolved in p-pentane (oo 11
mly and cooled ta minus 70 degree celeivs. Crzoi
pas was passed slowly until the solution becoms
hlue calar and reaction stop until 15 min. Then
oronides was reduged and react with dimethy]
sulfide to form aldehydes. In & preliminary
experiment, the reaction has been done succesfully
en Methyl oleate wsing Ethyl scetate as golvent.
Twa maejor reaction products, nonanal and nomanal
methyl ester were confimed by GC and GC-Mass
spectrascopy,  and comparing  with  standard
commerzially of nonanal. Ozonolysis of isolated
compound gave products pentanal.

Results and discussion

Positive reaction the isolated compound taward 2
series ferric chloride followed Gibbs reagent
indicated that this compound had phenal group
whcre the was no suhstituent an the para-position.

The active compound (584 mg, MED 16 pofbly
sbinined a5 clenr aily was no optically active [a™n
o fc 20, BidAc). The IR spectrum {KBT) slonwed
the presence of hydroxyl group (3435 om' ), and
C=C aromatic ring (1389 cm’'}, The UV specirum
(WeIH} exhibited absorption maximal at 217 wm {£
52043, 273 nm {¢ 1614} and (sh) 280 (g 14340, lts
BI85 exhibited the molecular ion peak at niz 274,
The (M+H) ion peak (mz 273) in s CIMS

{isohutane) also suggested the molecular weight of

274, The high resolution measuremenl of the
malecular ion in its EIMS ndicated the melecular
formula of . The fragmentstion patters &
wi= 53, 77 and base peak L08 of the campond was
sirilar 1o that of 3-undecylphenal, except ot #avs
147, 121 and 274 would be due (o a double bond in
de monoalefinic side chain, The 'H-HL COSY
carrelated also sugoest the proton double bond anly
soupling with two methylene pratons at & 2,00 ppm.
Based on their carbons at allylie pasition chemical
<hifis of TC-NMR were abserved at & 27.20 and 5
269 ppm. the double bound could be assigned 1o be
cip-canfiguration™ By the chemical confirmation
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ozonolysis, the lacation of double bond in the side
chain was established,

OH

in‘e L
' 1iE

an

Fig. 1. 1salated aetive compound and F-undecyiphenc
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Table 1, The "1, "C-NMRE spectrum of zctive compound and 3-undecylpenol’ were taken in d-CRCH (500 and

123 Mha)
Pésilic J-undecylpenal : 3-|:r|_d|3|:en';-|phcnul ) T
C H C H
A.63 | H br.5(0H) 4.63 1H ba,5 (011
1 15542 135.44
£ 11537 [ 664, IMdil,8 F15.27 | o.ed, TH A (1.8)
3 BERY [4: 02
4 120,94 | 6.75, IHbrd (7.3) 12092 | 674, 1H br d (7.2}
5 (2934 | 15 IH (7.6, 1.8) 12935 | .13, JHud (7.6, 1.8} |
i FI2.42 [ 662 IH brd(7.3) 1244 | 6.62, IH bz d (7.3}
Eh 3581 | 255, 2H dd (7.6.7.7) 340 | 2.55,2H dd (7.6, 7.9)
¥ 11.80 | 125, 14H m 3195 [ 1.26, 8H m
9’ 1128 | 158, 4Hm 31.26 | L60,8Hm
o 20,70 2973 | 2.03, 4H m
- 29,68 | 29.53
12 %0 20,27
13" 29:57 27.1a
g 250 2988 | 5.34, ZH m
L5 £9.3] 130035
I’ [4.12 [ ©HE 3H {7.00 26.90
17 29.25
[ 21.33
1% | 1399 | 088, 3H 1 (6.7}

"I ppme. The assignments were made on the basis of "H-"H COSY correlations.
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