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Abstract The lipophilic seed extract of Atalantia ceylanica is characterized by two new oximes\ ataloxime A and B\ and the known furanocoumarins bergapten\ xanthotoxin\ heraclenin\ oxypeucedanin and imperatorin[ The structures of the oximes were elucidated by spectroscopic methods\ whereas the furanocoumarins were identi_ed by HPLC!UV and TLC comparisons with authentic samples[ The oximes displayed contact toxicity against freshly hatched larvae of the pest insect Spodoptera littoralis but did not show antifungal activities against Cladosporium herbarum[ Þ 0888 Elsevier Science Ltd[ All rights reserved[ Keywords] Atalantia ceylanica^ Rutaceae^ Seeds^ Oximes^ Furanocoumarins^ Insecticidal activity



0[ Introduction In connection with our screening programme for bio! logically active compounds of tropical Rutaceae we have investigated the lipophilic seed extract of Atalantia cey! lanica "Arn[# Oliv[ Up to now only limonoids of the propellane!type have been reported for the seeds "Bennett\ Hasegawa\ + Wong\ 0883#\ whereas the bark\ wood and leaves are mainly characterized by acridones and coumarins "Fraser + Lewis\ 0862^ Ahmad\ Shamsuddin\ + Zaman\ 0873^ Bowen + Patel\ 0876#[ In the present paper we report on the isolation and structure elucidation of two new isomeric aldoximes named ataloxime A "0# and ataloxime B "1#[ Both compounds have been subsequently tested for their antifungal as well as insecticidal properties[ 1[ Results and discussion Analytical HPLC analyses of the chloroform phase of the methanolic leaf extract showed two peaks "0\ 1# with inconspicuous UV!spectra[ Their IR!spectra were nearly identical\ with a very strong and prominent absorption at 0409 cm−0 and only little di}erentiation in the _ngerprint region[ The mass spectra of both compounds were also very similar[ Due to the molecular ion peak at m:z122 the molecular formula of derivatives 0 and 1 was estab! lished as C03H08NO1[ The fragmentation pattern indi!  Corresponding author[



cated the presence of a prenyl moiety "m:z58 and m:z054 ðM!prenylŁ# as well as a methoxy group "m:z022 ðM!prenylÐOCH2Ł#[ This assumption was con_rmed by 0H! and J!modu! lated 02C!NMR measurements[ The resonances at d ca[ 2[8 "s\ 2H# and d ca[ 51\ respectively\ are characteristic for methoxy groups\ whereas signals at d ca[ 3[4 "d\ 1H#\ 4[4 "tsept\ 0H#\ 0[7 "s\ 2H# and 0[64 "s\ 2H# are typical for prenyloxy side chains[ Moreover\ the 0H!NMR spectra of both compounds showed the characteristic pattern of 0\3! disubstituted benzenes with two doublets "J7[4 Hz\ 1H# with nearly the same chemical shift values of approxi! mately d 6[09 and d 5[89\ respectively[ The only di}er! ences in the spectra of 0 and 1 were found in the remaining resonances of an AX1 spin system[ Whereas in 0 these protons resonate at d 6[32 "t\ 0H\ A!part# and d 2[34 "d\ 1H\ X1!part#\ in 1 the A!part undergoes a high_eld shift of ca 9[6 ppm to d 5[66 and the X1!part is shifted to lower frequencies at d 2[59 "Dd9[04 ppm#[ On the other hand the shift values of the corresponding {A!carbons| are nearly identical "d 038[4 for 0 and d 049[1 for 1\ respec! tively#[ However\ the shift di}erence of the two {X1! carbons| was Dd2[53 ppm\ with the carbon of 0 reson! ating at lower _eld than that of 1 "d 24[99 versus d 20[25#[ This behaviour of chemical shift changes in both 0H! and 02 C!NMR spectra "Karabatsos + Hsi\ 0856^ Hawkes\ Herwig\ + Roberts\ 0863^ Unterhalt + Koehler\ 0867^ Gordon\ Scriba\ + Kramer\ 0873# and the presence of a methine carbon in the range of d 049 led to the conclusion\ that compounds 0 and 1 are isomeric aldoxime deriva! tives[ Due to the steric compression shift "Bothner!By\



9920!8311:88:, ! see front matter Þ 0888 Elsevier Science Ltd[ All rights reserved[ PII] S 9 9 2 0 ! 8 3 1 1 " 8 7 # 9 9 5 2 7 ! 3
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Structure 0[



0859^ Buckingham\ Schaefer\ + Schneider\ 0859^ Schaefer\ Reynolds\ + Yonemoto\ 0852# carbons in cis position to hydroxy or alkyloxy groups "i[e[ cis or Z! aldoximes# resonate at higher _elds than trans carbons "trans or E!aldoximes# "Hawkes et al[\ 0863^ Unterhalt + Koehler\ 0867#[ As a consequence\ ataloxime A "0# is the trans and ataloxime B "1# the cis isomer[ The only remaining question\ whether the methoxy or the prenyloxy group is attached to the nitrogen atom\ can easily be clari_ed by careful studies of the 0H and 02C resonances[ In both isomers the chemical shift values of the hydrogen atoms in the prenyloxy side chains are nearly identical "Dd9[90 ppm# but there was little di}erence in the shift values of the methoxy groups "Dd9[96 ppm#[ Additionally\ the 02C resonances of this substituent in both isomers are at a relatively low _eld "d ca 51#\ whereas methoxy groups bound directly to ben! zene and having no neighbour in ortho position have a shift of approximately d 44 ppm[ Further con_rmation that 0 and 1 are O!methylaldoximes is given by a detailed analysis of their fragmentation pattern in the mass spec! tra since the fragment ions m:z054 and m:z022 are only consistent with these structures[ Loss of the prenyl side chain is accompanied with the formation of a phe! nolic cation "m:z054#\ which in turn undergoes an elim! ination of methanol forming a cyanide intermediate with m:z022[ Other prominent peaks at m:z096 and m:z095 are the result of a separation of either cyanide or prussic acid[ Besides the oximes 0 and 1\ the seed extract of A[ ceylanica also contains the known furanocoumarins bergapten\ imperatorin\ xanthotoxin\ oxypeucedanin and large amounts of heraclenin\ which were identi_ed by HPLC!UV and TLC comparisons with authentic samples[ With respect to the already known insecticidal properties of furanocoumarins "Murray\ Mendez\ + Brown\ 0871^ Berenbaum\ 0880#\ the growth retarding activity of the crude extract against the polyphagous pest insect Spodoptera littoralis may be explained by the pres! ence of these compounds[ At a concentration of 0 mg crude extract per g arti_cial diet\ the weight of 4 days old



larvae came up only to 06) compared with the control\ with 1[4 mg g−0 only to 7)[ On the other hand\ the pure oximes 0 and 1 have no e}ect on the growth and survival rate of neonate larvae in the chronic feeding bioassay up to a concentration of 9[4 mg g−0 "1[1 mmol g−0#[ In contrast to the inactivity of the oximes when admin! istered orally\ both derivatives "0\ 1# caused a pronounced mortality after topical contact in the glass vial bioassay "Nugroho\ Schwarz\ Wray\ + Proksch\ 0885#[ The cis! isomer 1 with a LC49 of 9[33 mg cm−1 "0[8 nmol cm−1# is slightly more active than the trans!isomer "LC49] 9[54 mg cm−1^ 1[7 nmol cm−1#[ For comparison\ the appropriate LC49 value of a pyrethrum extract "containing 14) pyrethrin I and II# was ascertained to be 9[95 mg cm−1[ The more active component ataloxime B "1# was later also tested for contact toxicity after topical application with elder caterpillars "3th instar#[ However\ in that case the insects were not in~uenced up to a concentration of 0199 mg g−0 fr[ wt[ of the caterpillar "4 mmol g−0 fr[ wt[#[ Here\ again the pyrethrum extract caused pronounced mortality with a LC49 value of 31 mg g−0 fr[ wt[ With respect to the already known antifungal activity of citaldoxime "2#\ a stress metabolite of irradiated Citrus peel\ against C[ cucumerinum "Dubery\ Holzapfel\ Kruger\ Schabort\ + Van Dyk\ 0877#\ the oximes 0 and 1 were also tested for their antifungal activity against C[ herbarum using bioautography on TLC plates "Greger\ Zechner\ Hofer\ Hadacek\ + Wurz\ 0882#[ However\ even at the highest concentration at 199 mg no inhibition of spore germination and mycelial growth could be observed[ Apart from citaldoxime "2#\ which was later also found as a natural product in the roots of di}erent Citrus species and cultivars "Ito et al[\ 0889#\ oximes represent a rare group of secondary metabolites within the Rutaceae family[ Citaldoxime "2# was supposed to be derived from the glucosinolate pathway and might be related to the aldoxime intermediates resulting from tyrosine as amino acid precursor "Dubery et al[\ 0877#[ However\ tyrosin derived aldoximes are also involved in the biosynthesis of the cyanogenic glycoside dhurrin\ as it was shown
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for Sorghum bicolor "Halkier + Mo ller\ 0880#[ In fact\ cyanogenic glycosides are already known from the Ruta! ceae\ e[g[ from the Australian genus Zieria "Hegnauer\ 0889#[ It was postulated "Dubery et al[\ 0877# that in the case of 2 a possible further metabolism of the aldoxime intermediate to glucosinolates "or cyanogenic glycosides# is probably stopped by the introduction of an a!oxo! group[ Perhaps the methylation of the isonitroso!group of 0 and 1 also leads to a dead end and prevents further metabolism to more common _nal products[ 2[ Experimental 2[0[ General NMR] Bruker AC!149W "149 MHz#\ CDCl2[ MS] Varian MAT!CH6[ IR] Perkin!Elmer 05 PC FT!IR[ HPLC] UV diode!array detection] 129 nm\ column 189×3 mm "Spherisorb ODS\ 4 mm#\ mobile phase MeOH "gradient 59Ð099)# in aq[ bu}er "o!phosphoric acid 9[904 M\ tetrabutylammonium hydroxide 9[9904 M\ pH2#\ ~ow rate 0 ml min−0[ 2[1[ Plant material Fruits of A[ ceylanica "Arn[# Oliv[ were collected in Minuwangoda\ Sri Lanka on February 4th\ 0881[ Voucher specimens are deposited at the Herbarium of the University of Vienna "WU#[ 2[2[ Extraction and isolation Fresh seeds "calculated dry weight] 29 g# were coarsely chopped in the _eld and directly preserved with MeOH[ After shipping back to Vienna\ the MeOH extract was _ltered and concentrated[ The CHCl2 fraction from the aqueous solution was evaporated to dryness "0599 mg# under reduced pressure and roughly separated by CC "Merck silica gel 59\ 24Ð69 mesh#[ Further separation by repeated preparative MPLC with 4) "v:v# EtOAc in petrol "399×27 mm column\ Merck LiChroprep Si 59\ 14Ð39 mm\ UV detection\ 143 nm# a}orded 17 mg of ataloxime A "0# and 39 mg ataloxime B "1#[
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control[ For contact toxicity the compounds were coated as an even _lm on the inside of glass vials "inner surface] 64 cm1# in a dilution series "9[94Ð0 mmol:dm1#[ After evaporation of the carrier "399 ml of Me1CO# 19 neonate larvae were placed into the vials[ Insects were allowed free movement for 2 h in the closed vials[ Then diet was added[ After 37 h "in a moist chamber\ 18>C\ darkness# survival was recorded and compared to controls\ which were kept in vials treated with Me1CO only "Nugroho et al[\ 0885#[ For a further contact toxicity experiment a known dose of compounds "9[4Ð099 mg# dissolved in 0 ml Me1CO was applied to the dorsal side "thorax# of larvae of S[ littoralis "n4\ fr[ wt[ 39Ð69 mg# with a ml syringe[ Controls were treated with Me1CO only[ After 37 h\ survival was recorded[ From the doseÐresponse curves in each experiment "three replicates# LC49 values were calculated by probit!log analysis[ The Pyrethrum extract containing 14) of pyrethrin I and II was obtained from Fluka[ Antifungal tests were performed by bioau! tography assay on TLC plates[ A conidial spore sus! pension of Cladosporium herbarum in malt extract broth was sprayed onto developed TLC!plates[ These were kept in a moist chamber for 2 days at room temperature[ Antifungal compounds can be detected by white inhi! bition zones in the growing dark mycelium[ 2[4[ Ataloxime A ""E#!1!ð3!"2!methyl!1!butenyloxy#! phenylŁ!ethanaldoxime!methylether# "0# Oil[ UV lMeOH nm] 115\ 165\ 172 "sh#[ IR nCCl3 cm−0] 2929 w\ 1851 m\ 1823 m\ 1707 w\ 0501 w\ 0471 w\ 0409 s\ 0353 w\ 0331 w\ 0271 w\ 0187 w\ 0127 s\ 0065 in\ 0975 w\ 0927 s\ 0995 in\ 749 w[ 0H NMR "CDCl2#] d 6[32 "t\ 0H\ J5[5 Hz\ 1?!H#\ 6[01 "br d\ 1H\ J7[4 Hz\ 2!H and 4!H#\ 5[76 "br d\ 1H\ J7[4 Hz\ 1!H and 5!H#\ 4[38 "tsept\ 0H\ J5[5\ ca 0 Hz\ 1ý!H#\ 3[38 "d\ 1H\ J5[5 Hz\ 0ý!H#\ 2[74 "s\ 2H\ !OMe#\ 2[34 "d\ 1H\ J5[5 Hz\ 0?!H#\ 0[79 "s\ 2H\ 3ý!H#\ 0[63 "s\ 2H\ 4ý!H#[ 02C NMR "CDCl2#] d 046[72 "s\ 0!C#\ 038[35 "d\ 1?!C# 027[00 "s\ 2ý! C#\ 018[61 "d\ 2!C and 4!C#\ 017[07 "s\ 3!C#\ 008[61 "d\ 1ý!C#\ 003[82 "d\ 1!C and 5!C#\ 53[71\ "t\ 0ý!C#\ 50[24 "q\ OCH2#\ 24[99 "t\ 0?!C#\ 14[68 "q\ 3ý!C#\ 07[05 "q\ 4ý!C#[ MS "69 eV\ 59>C# m:z "rel[ int[#] 122 "2# ðM ¦\ C03H08NO1Ł\ 054 "38#\ 010 "3#\ 022 "099#\ 096 "14#\ 095 "18#\ 67 "7#\ 58 "69#[



2[3[ Bioassays with insects and fungi Larvae of Spodoptera littoralis were from a laboratory colony reared on a bean based arti_cial diet as it is described in "Srivastava + Proksch\ 0880#[ The chronic feeding bioassays were conducted with freshly hatched larvae "n19# that were kept on arti_cial diet spiked with di}erent concentrations of the test compounds "9[14Ð1[4 mmol g−0 fr[ wt[#[ After 4 days "moist chamber\ 18>C\ darkness# the survival rate and the larval growth of the surviving larvae were monitored in comparison to the



2[5[ Ataloxime B ""Z#!1!ð3!"2!methyl!1!butenyloxy#! phenylŁ!ethanaldoxime!methylether# "1# Oil[ UV lMeOH nm] 111\ 165\ 172 "sh#^ IR nCCl3 cm−0] 2929 w\ 1851 w\ 1825 in\ 1719 w\ 0501 w\ 0471 w\ 0409 s\ 0353 w\ 0331 w\ 0271 w\ 0187 w\ 0139 s\ 0065 m\ 0009 w\ 0963 w\ 0921 s\ 0903 m\ 763 w\ 739 w^ 0H NMR "CDCl2#] d 6[09 "br d\ 1H\ J7[4 Hz\ 2!H and 4!H#\ 5[75 "br d\ 1H\ J7[4 Hz\ 1!H and 5!H#\ 5[66 "t\ 0H\ J4[4 Hz\ 1?! H#\ 4[37 "tsept\ 0H\ J5[5\ ca 0 Hz\ 1ý!H#\ 3[37 "d\ 1 H\
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J5[5 Hz\ 0ý!H#\ 2[81 "s\ 2H\ !OMe#\ 2[59 "d\ 1H\ J4[4 Hz\ 0?!H#\ 0[68 "s\ 2H\ 3ý!H#\ 0[62 "s\ 2H\ 4ý!H#[ 02C NMR "CDCl2#] d 046[54 "s\ 0!C#\ 049[04 "d\ 1?!C#\ 027[00 "s\ 2ý!C#\ 018[51 "d\ 2!C and 4!C#\ 017[64 "s\ 3!C#\ 008[60 "d\ 1ý!C#\ 003[82 "d\ 1!C and 5!C#\ 53[71\ "t\ 0ý!C#\ 50[57 "q\ OCH2#\ 20[22 "t\ 0?!C#\ 14[63 "q\ 3ý!C#\ 07[01 "q\ 4ý!C#[ MS "69 eV\ 59>C# m:z "rel[ int[#] 122 "09# ðM ¦\ C03H08NO1Ł\ 054 "26#\ 022 "099#\ 096 "19#\ 095 "22#\ 67 "01#\ 58 "63#[ Acknowledgements The present investigation was supported by the Austrian National Committee for the Intergovernmental Programme {Man and Biosphere|[ We are also indebted to the late Professor S[ Balasubramaniam\ University of Peradeniya\ Sri Lanka for his help during plant collection and identi_cation[



References Ahmad\ J[\ Shamsuddin\ K[ M[\ + Zaman\ A[ "0873#[ Phytochemistry\ 12\ 1987[ Bennett\ R[ D[\ Hasegawa\ S[\ + Wong\ R[ Y[ "0883#[ Phytochemistry\ 25\ 052[ Berenbaum\ M[ R[ "0880#[ In] G[ A[ Rosenthal + M[ R[ Berenbaum



"Eds[#\ Herbivores[ Their interactions with secondary plant metab! olites "pp[ 110Ð138#[ San Diego] Academic Press[ Bothner!By\ A[ A[ "0859#[ J[ Mol[ Spectrosc[\ 4\ 41[ Bowen\ I[ H[\ + Patel\ V[ N[ "0876#[ Planta Med[\ 42\ 62[ Buckingham\ A[ D[\ Schaefer\ T[\ + Schneider\ W[ G[ "0859#[ J[ Chem[ Phys[\ 21\ 0116[ Dubery\ I[ A[\ Hozapfel\ C[ W[\ Kruger\ G[ J[\ Schabort\ J[ C[\ + Van Dyk\ M[ "0877#[ Phytochemistry\ 16\ 1658[ Fraser\ A[ W[\ + Lewis\ J[ R[ "0862#[ J[ Chem[ Soc[ Perkin Trans[\ 0\ 0062[ Gordon\ M[ S[\ Scriba\ S[ A[\ + Kramer\ J[ G[ "0873#[ J[ Org[ Chem[\ 38\ 86[ Greger\ H[\ Zechner\ G[\ Hofer\ O[\ Hadacek\ F[\ + Wurz\ G[ "0882#[ Phytochemistry\ 23\ 064[ Halkier\ B[ A[\ + Mo ller\ B[ L[ "0880#[ Plant Physiol[\ 85\ 09[ Hawkes\ G[ E[\ Herwig\ K[\ + Roberts\ J[ D[ "0863#[ J[ Org[ Chem[\ 28\ 0906[ Hegnauer\ R[ "0889#[ Chemotaxonomie der P~anzen "Vol[ 8\ p[ 328#[ Basel] Birkhauser Verlag[ Ito\ C[\ Tanahashi\ S[\ Tani\ Y[\ Ju!Ichi\ M[\ Omura\ M[\ + Furukawa\ H[ "0889#[ Chem[ Pharm[ Bull[\ 27\ 1475[ Karabatsos\ G[ J[\ + Hsi\ N[ "0856#[ Tetrahedron\ 12\ 0968[ Murray\ R[ D[ H[\ Mendez\ J[\ + Brown\ S[ A[ "0871# Naturally occur! ring coumarins[ Occurrence\ chemistry\ biochemistry[ Chichester] John Wiley and Sons[ Nugroho\ B[ W[\ Schwarz\ B[\ Wray\ V[\ + Proksch\ P[ "0885#[ Phy! tochemistry\ 30\ 018[ Schaefer\ T[\ Reynolds\ W[ F[\ + Yonemoto\ T[ "0852#[ Can[ J[ Chem[\ 30\ 1858[ Srivastava\ R[ P[\ + Proksch\ P[ "0880#[ Entomol[ Gener[\ 04\ 154[ Unterhalt\ B[\ + Koehler\ H[ "0867#[ Arch[ Pharm[ "Weinheim#\ 200\ 255[





 Lihat lebih banyak...



Comentários



























Relatórios "Oximes from seeds of Atalantia ceylanica "






Por favor, preencha este formulário, tentaremos o mais rápido possível.


Teu nome




Correio eletrônico




Razão
-Escolha um motivo-
Pornografia
Difamação
Ilegal / Haram
Spam
Outros termos de serviço
Arquivar uma reclamação de direitos autorais





Descrição do Produto








Fechar
Enviar














Download "Oximes from seeds of Atalantia ceylanica "





Somos uma comunidade de intercâmbio. Por favor, ajude-nos com a subida  1  um novo documento ou um que queremos baixar:



ARQUIVO DO DOCUMENTO DE ATUALIZAÇÃO


OU DOWNLOAD IMEDIATAMENTE













Fechar













Compartilhar e Incorporar "Oximes from seeds of Atalantia ceylanica "





Copie e cole esse script de incorporação para o local onde deseja incorporar



Incluir Script




Tamanho(px)
750x600
750x500
600x500
600x400





URL










Fechar











 
 
 



Sobre nós | 
Termos | 
Privacidade | 
Direito autoral | 
Contato










Copyright © 2017 DADOSPDF Inc.






