










 Categoria
 Top Downloads




Entrar
Registrar
Recobrar











Pesquisar












	
Categoria

	
Top Downloads

	
	
Entrar

	
Registrar







Pesquisar











	
Home

	New ceramides from Platytaenia multicaule 

 New ceramides from Platytaenia multicaule 


September 14, 2017 | Autor: Zubair Nasir | Categoria: Magnetic Resonance Spectroscopy, Multidisciplinary, Natural Product, Apiaceae, Structure Elucidation, Ceramides, Molecular Structure, Ceramides, Molecular Structure 



 BAIXAR PDF 



 Share
 Embed



 Denunciar este link














Descrição do Produto


This article was downloaded by: [PERI Pakistan] On: 6 January 2010 Access details: Access Details: [subscription number 909589956] Publisher Taylor & Francis Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 3741 Mortimer Street, London W1T 3JH, UK



Natural Product Research



Publication details, including instructions for authors and subscription information: http://www.informaworld.com/smpp/title~content=t713398545



New ceramides from Platytaenia multicaule



Viqar Uddin Ahmad a; Muhammad Zubair a; Muhammad Athar Abbasi a; Farzana Kousar a; Muhammad Abid Rashid a; Nasir Rasool a; Rasool Bukhsh Tareen b a H.E.J. Research Institute of Chemistry, International Center for Chemical Sciences, University of Karachi, Karachi - 75270, Pakistan b Department of Botany, University of Balochistan, Quetta, Balochistan, Pakistan



To cite this Article Ahmad, Viqar Uddin, Zubair, Muhammad, Abbasi, Muhammad Athar, Kousar, Farzana, Rashid,



Muhammad Abid, Rasool, Nasir and Tareen, Rasool Bukhsh(2006) 'New ceramides from Platytaenia multicaule', Natural Product Research, 20: 1, 69 — 74 To link to this Article: DOI: 10.1080/14786410500049442 URL: http://dx.doi.org/10.1080/14786410500049442



PLEASE SCROLL DOWN FOR ARTICLE Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf This article may be used for research, teaching and private study purposes. Any substantial or systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly forbidden. The publisher does not give any warranty express or implied or make any representation that the contents will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or arising out of the use of this material.



Natural Product Research, Vol. 20, No. 1, January 2006, 69–74



New ceramides from Platytaenia multicaule



Downloaded By: [PERI Pakistan] At: 12:08 6 January 2010



VIQAR UDDIN AHMADy*, MUHAMMAD ZUBAIRy, MUHAMMAD ATHAR ABBASIy, FARZANA KOUSARy, MUHAMMAD ABID RASHIDy, NASIR RASOOLy and RASOOL BUKHSH TAREENz yH.E.J. Research Institute of Chemistry, International Center for Chemical Sciences, University of Karachi, Karachi – 75270, Pakistan zDepartment of Botany, University of Balochistan, Quetta, Balochistan, Pakistan (Received 30 June 2004; in final form 7 November 2004) Phytochemical investigation of Platytaenia multicaule resulted in the isolation of two new ceramides, N-triacontylpentadecanamide (1) and 1,3,4-trihydroxy-2,dodecanoylamino-(24E)unacotenene (2), along with two known compounds, -sitosterol (3) and -sitosterol glycoside (4). The structure elucidation of the isolated compounds was based primarily on 1D and 2D NMR analyses, including COSY, NOESY, HMQC, and HMBC correlations. Keywords: Platytaenia multicaule; Ceramides; Glycoside



1. Introduction The plant Platytaenia multicaule (E. Nasir) belongs to the family Umbelliferae, which comprises about 3000 species. About 56 genera and 167 species have been reported from West Pakistan [1]. No work has been carried out on any species of this genus so far.



2. Results and discussion Platymide A (1) was obtained as a white solid. FABHRMS showed a [M]þ ion peak at 661.2352, corresponding to the molecular formula C45H91NO. The IR band (1625 cm1) showed the presence of a secondary amide group in the molecule [2] (figure 1). The 1H-NMR spectrum of 1 (table 1) showed the presence of two terminal methyl signals at  0.85 (6H, t, J ¼ 6.5 Hz), a methylene attached with nitrogen atom at  3.15 m [3], a methylene attached with carbonyl group at  2.41 (2H, t, J ¼ 6.5 Hz), and two broad singlets at  1.30 and  1.24 respectively, and an amide



*Corresponding author. Tel.: 92 21 9243223. Fax: 92 21 9243190-91. Email: [email protected] Natural Product Research ISSN 1478-6419 print: ISSN 1029-2349 online ß 2006 Taylor & Francis http://www.tandf.co.uk/journals DOI: 10.1080/14786410500049442
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V. U. Ahmad et al. Table 1. Position 1 2–27 28 29 30, 150 HN 10 20 30 40 –120 130 140



1



H- and



13



C-NMR spectral values of compound 1 in (C5D5N). H



C



3.15 (2H, m) 1.30 (52H, br s) 1.62 (2H, m) 1.24 (2H, m) 0.85 (6H, t, J ¼ 6.5 Hz) 8.58 (1H, d, J ¼ 8.81 Hz) – 2.41 (2H, t, J ¼ 6.5 Hz) 1.83 m 1.24 (18H, br s) 1.67 (2H, m) 1.23 (2H, m)



41.2 29.3–29.8 25.8 22.9 13.8 – 175.6 36.8 26.5 29.3–29.9 25.6 22.7
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All spectra were recorded at 400 MHz (1H) and 100 MHz (13C); assignments were aided by 2D NMR COSY, HMQC and HMBC experiments. 13 C-NMR multiplicities were determined by DEPT 135 .



proton signal at  8.58 (1H, d, J ¼ 8.81 Hz). The 13C-NMR spectrum indicated the presence of two methyl, 43 methylene and one carbonyl carbons. The mass fragments appeared at m/z 225 (figure 3), corresponding to C15H29O, m/z at 421, corresponding to C30H61 and m/z at 436, corresponding to C30H61NH, showed that the amine part was a C-30 moiety. The presence of a triplet signal at  2.41 (2H, t, J ¼ 6.5 Hz) due to the methylene protons connected to the amide carbonyl indicated that the N-acyl moiety was a non-hydroxy fatty acid [4]. The HMBC correlations of H-1 to C-10 indicated that a fatty acid was attached at C-1 by an amide bond [3] (figure 5). Platymide B (2) was obtained as a crystalline solid. FABMS showed [M]þ 681.3421 corresponding to the molecular formula C42H83NO5, assigned by high resolution. The IR spectrum revealed the presence of hydroxyl groups (3340, 3220 cm1), an amide group (1620, 1540 cm1) and an olefinic group (1660 cm1). The 1H-NMR spectrum of 2 (table 2) showed the presence of two terminal methyl signals at  0.85 (6H, t, J ¼ 6.2 Hz), methylene at  1.24 (2H, br s) and  1.30 (3OH, br s), an amide proton signal at  8.53 (1H, d, J ¼ 8.81 Hz), and four methine carbons at  5.08 m (CHNH), 4.32 (dd, J ¼ 4.7, 3.8 Hz), (CH–OH), 4.26 m (CH–OH) [4], 4.59 m (CH–OH) [5]. It further showed one trans-olefinic bond at  5.45 (1H, br, dt, J ¼ 17.7, 6.0 Hz),  5.57 (1H, br, dt J ¼ 17.7, 6.0 Hz) [6]. The 13C-NMR spectrum revealed the presence of two methyl, 32 methylene and four methine carbons at  52.9 (CHCN), 76.6 (CHOH), 72.8 (CHOH), 72.4 (CHOH), along with two methines of double bond and one quaternary carbon, which indicated that 2 was a phytosphingosine-type sphingolipid [4] (figure 2). Methanolysis [6] of 2 yielded 2-hydroxyl-methyl undecanoate detected by gas chromatography–mass spectrometry (GC–MS). The presence of 2-hydroxy-undecanoyl moiety was also confirmed by the high resolution EIMS at m/z 185.64535 (Calcd 185.64531 for C11H21O2) characteristic ion peak at m/z 185, as well as significant fragment ions at m/z 185 [CH3(CH2)8CH(OH)CO]þ, 202 [CH3(CH2)8CONH2(CH–OH)þH]þ and 478 [M–H2O–CH3(CH2)8CO]þ in the electron impact (EIMS) spectrum. Thus the base was C-31 phytosphingosine containing three hydroxyls, an olefinic bond and an amino group (figure 4). The proton assignments were further supported by the analysis of 1H–1H-COSY and NOESY experiments. The structure was shown to contain 2-(R*)-hydroxy-undecanoyl in the fatty acid
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1



13



H- and



C-NMR spectral values of compound 2 in (C5D5N).



Position 1
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2 3 4 5 6 7 8–22 23 24 25 26 27, 28 29 30 31, 110 HN 10 20 30 40 50 –80 90 100



H



C



4.59 (1H, dd, J ¼ 4.2, 10.7 Hz) 4.41 (1H, dd, J ¼ 4.0, 10.7 Hz) 5.08 (1H, m) 4.32 (1H, dd, J ¼ 4.7, 3.8 Hz) 4.26 (1H, m) 2.17 (2H, m) 1.75 (2H, m) 1.73 (2H, m) 1.30 (30H, br s) 2.0 (2H, m) 5.57 (1H, br dt, J ¼ 17.7, 6.0 Hz) 5.45 (1H, br dt, J ¼ 17.7, 6.0 Hz) 2.01 (2H, m) 1.29 (4 H, m) 1.67 (2H, m) 1.24 (2H, m) 0.85 (6H, t, J ¼ 6.2 Hz) 8.53 (1H, d, J ¼ 8.81 Hz) – 4.59 m 2.17 (2H, m) 1.75 (2H, m) 1.24 (8H, br s) 1.64 (2H, m) 1.23 (2H, m)



61.9 52.9 76.6 72.8 34.1 26.6 33.8 29.4–29.9 32.7 130.7 130.8 32.9 29.7 26.0 22.9 14.2 – 175.2 72.4 35.6 25.8 29.9 26.0 23.2



All spectra were recorded at 400 MHz (1H) and 100 MHz (13C); assignments were aided by 2D NMR, COSY, HMQC and HMBC experiments. 13 C-NMR multiplicities were determined by DEPT 135 .
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Figure 2. Structure of compound 2.
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Figure 3. Mass fragmentation of compound 1.
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Figure 4. Mass fragmentation of compound 2.
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Figure 5. HMBC correlation of (1).



moiety [5]. The relative stereochemistry of 2 at C-2, C-3 and C-4 was proposed as 2S*, 3S* and 4R*, since 1H-NMR spectral data of 2 were in good agreement with those of natural and synthetic ceramides [4]. Further, the structure was established through characteristic fragment ions in EIMS (figure 4) and was confirmed through 2D NMR techniques, like HMBC (figure 6). The position of the double bond was confirmed through a chemical method [7]. In the EIMS spectrum of ketone A the characteristic mass fragments at m/z 354, corresponding to C22H42O3, m/z 127, corresponding to C8H15O and m/z 99, corresponding to C7H15, indicated that ketone functionality was present at C-24. This was also supported by m/z at 142 formed due to McLafferty rearrangement. For ketone 2 the mass fragmentation pattern, m/z at 368, 113 and 85 indicated that the ketone functionality was present at C-25, which was also supported by m/z at 128 due to McLafferty rearrangement. These results indicated that the double



New ceramides from P. multicaule



73



OH O H H HO



H2C



N CH



H



CH2



CH2



CH2



CH2



CH2



CH2



CH2



OH H



CH2



CH3



H CH2



OH



CH2



CH2 n n = 14



CH2



CH2



CH2



CH2



CH2



CH3



H



Downloaded By: [PERI Pakistan] At: 12:08 6 January 2010



Figure 6. HMBC correlation of (2).



bond was present between C-24 and C-25. Based on this cumulative evidence, compound 2 was assigned the structure 1,3,4-trihydroxy-2-dodecanoylamino-(24E)-unacotenene. In addition to the new compounds 1 and 2, some known constituents such as -sitosterole (3) and -sitosterole glycoside (4) have been isolated for the first time from this genus. Their structures were established by comparing their spectral data and physical constants.



3. Experimental 3.1. General For column chromatography (CC), silica gel (70–230 mesh) and for flash chromatography (FC), silica gel (230–400 mesh) was used. TLC was performed on pre-coated silica gel G-25-UV254 plates. Detection was carried out at 254 nm, and by ceric sulphate reagent. Purity was checked on TLC with solvent systems using hexane–ethyl acetate and methanol–CHCl3 giving a single spot. The optical rotations were measured on a Jasco-DIP-360 digital polarimeter and the IR spectra were recorded on a Jasco320-A spectrophotometer, respectively. 1H-NMR, 13C-NMR, COSY, HMQC and HMBC spectra were run on Bruker spectrometers operating at 500 and 400 MHz. The chemical shifts are given in ppm () and coupling constants in Hertz. EIMS and FABMS spectra were recorded on a JMS-HX-110 spectrometer, with a data system. 3.1.1. Plant material. The whole plant of P. multicaule (Umbellifereae) was collected from Ziarat (Pakistan), in July 2002 and identified by one of us (Rasool Bukhsh Tareen). A voucher specimen has been deposited at the herbarium of the Botany Department, Balochistan University, Quetta, Balochistan. 3.2. Extraction and isolation The shade-dried whole plant (8.0 kg) was crushed and extracted three times with methanol (20 L) at room temperature and filtered. The filtrate was evaporated in vacuo to give a dark green residue (230 g), which was suspended in water and successively portioned to provide n-hexane (30 g), chloroform (50 g), ethyl acetate (75 g) and n-butanol (50 g) fractions. The ethyl acetate (75 g) soluble fraction was subjected to silica gel column chromatography [90  850 mm, 500 mL each]. The column was eluted with solvents
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of increasing polarity [hexane–ethyl acetate, 3 : 1, 3 : 2, 1 : 2 and MeOH] to give 15 subfractions (fsb1–fsb15). The fsb1 led to the isolation of known compound 3. The fsb2 resulted in the isolation of compound 1 by column chromatography over flash silica. Similarly, compound 2 was purified by repeated column chromatography over flash silica by CHCl3 : MeOH (5 : 95). Another known compound 4 was purified from fsb8 that has TLC system CHCl3 : MeOH (10 : 90).
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3.2.1. Methanolysis. Compound 2 (3 mg) was treated with 5% methanolic HCl at 90 C for 1 h. The fatty acid methyl ester was extracted with n-hexane and analysed by GC–MS. A single peak was obtained at m/z 185 for 2-hydroxyl-methyl-undecanoate. 3.2.2. Position of double bond. The position of the double bond in compound 2 was confirmed as it was first converted into epoxide and then by the action of sodium iodide, into a mixture of two isomeric ketones. The mass spectra of these two ketones indicated the position of the carbonyl groups and hence the position of the double bond in the original compound [7]. Platymide A (1). N-triacontylpentadecanamide, crystalline solid (7 mg) C45H91NO; 1 []23 (NH). EIMS (figure 3). D þ 80 (c ¼ 0.02, pyridine) IR max (KBr) 1625 cm þ HRFABMS m/z, 662.2354 [M þ H] , (Calcd for C45H91NO 661.2351), 1H- and 13 C-NMR (table 1). Platymide B (2). 1,3,4-trihydroxy-2-dodecanoylamino-(24E)-unacotenene (2). White 1 solid (8 mg) C42H83NO, []23 D ¼ þ54.8 (c ¼ 0.06, pyridine) IR max (KBr) 3340 cm , 3220 (OH), 1620, 1540 (NH) and 1660 (C ¼ C). EIMS (figure 4). (HRFABMS m/z: 682.3421 [M þ H]þ, 1H- and 13C-NMR (table 2). References [1] E. Nasir, Flora of West Pakistan, 20, 2 (1972). [2] V.U. Ahmad, J. Hussain, H. Hussain, U. Farooq, E. Akber, S.A. Nawaz, M.I. Choudhary, Z. Naturforsch, 59b, 1–5 (2004). [3] K. Honma, M. Tsuda, Y. Mikami, J. Kobayashi, Tetrahedron, 51, 3745–3748 (1995). [4] J.M. Gao, X. Yang, C.-Y. Wang, J.-K. Liu, Fitoterapia, 72, 858–864 (2001). [5] T. Natori, M. Morita, K. Akimoto, Y. Koezuka, Tetrahedron, 51, 2771–2784 (1994). [6] N. Mukhtar, K. Iqbal, A. Malik, Chem. Pharm. Bull., 50, 1558–1560 (2002). [7] J.H. Beynon, R.A. Saunders, A.E. Williams, The mass spectra of organic molecules, p. 248–249, Elsevier Publishing Company, Amsterdam (1968).
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