This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

RO — | Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
sy [nul " http://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research Note: Synthesis of ( )-Lariciresinol 3a-Acetate, A Lignan from Aglaia
o 3‘}&:.?3 elaeagnoidea
{2~ Dodda Rajasekhar®; Gottumukkala V. Subbaraju
e 1 Vo Q}g * Department of Chemistry, Sri Venkateswara University, Tirupati, India
'I.M' e Nz =81 ).

4 1% - .:- g

Bt Pyt
@ gt Y TR
= - . - | "_t" v 7

To cite this Article Rajasekhar, Dodda and Subbaraju, Gottumukkala V.(2000) 'Note: Synthesis of ( )-Lariciresinol 3a-
Acetate, A Lignan from Aglaia elaeagnoidea', Journal of Asian Natural Products Research, 2: 2, 153 — 156

To link to this Article: DOI: 10.1080/10286020008039904
URL: http://dx.doi.org/10.1080/10286020008039904

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article nay 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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi |l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any |oss,
actions, clainms, 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.



http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020008039904
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19:58 22 January 2011

Downl oaded At:

JANPR, Vol. 2, pp. 153156 {5 2000 OPA (Overseas Publishers Association) N.V.
Reprints available dircetly from the publisher Published by license under
Photocopying permitted by license only the Harwood Academic Publishers imprint,
part of The Gordon and Breach Publishing Group.

Printed in Malaysia.

Note

SYNTHESIS OF (+)-LARICIRESINOL
3a-ACETATE, A LIGNAN FROM
AGLAIA ELAEAGNOIDEA

DODDA RAJASEKHAR and
GOTTUMUKKALA V. SUBBARAJU*

Department of Chemistry, Sri Venkateswara University,
Tirupati — 517 502, India

{ Received 16 August 1999; Revised 26 August 1999; In final form 17 September 1999)

(+)-Lariciresinol  3a-acetate  {(4+)-{3S)-acetyloxymethyl-(2S)-(4-hydroxy-3-methoxypheny!)-
(4R)-[(4-hydroxy-3-methoxyphenyDmethyljtetrahydrofuran} (1), a metabolite of 4. elacagnoidea
was synthesized starting from (+)-lariciresinol (2) in three steps with an overall yield of 66%.

Keywords.: Lariciresinol 3a-acetate; Lariciresinol; Aglaia elaeagnoidea; Lignan

INTRODUCTION

Lariciresinol (2) and its derivatives have been reported to be cytotoxic [1-3]
and insect antifeedant [4]. (+)-Lariciresinol 3a-acetate was isolated as a
major component from Aglaia elaeagnoidea, recently [5]. During our phyto-
chemical studies on Justicia species, we have isolated (+)-lariciresinol (2)
[6,7], which could be converted into lariciresinol 3a-acetate (1) by a simple
synthetic sequence (Scheme 1). Details of this semisynthesis are presented in
this note.

* Corresponding author. Tel.: 91-8574-29757. Fax: 91-8574-27499.
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SCHEME 1 (i) PhCH,Br, K,CO;, acetone, reflux, 6h, 93%; (ii) Ac;O/Py, rt, 12h, 83%;
(iii) Pd—-C (10%), HCOONH,, acetone, reflux, 2h, 86%.

RESULTS AND DISCUSSION

Phenolic hydroxyls of (4)-lariciresinol (2) were selectively derivatized using
benzyl bromide/K,CO; [8] to give (+)-4',4”-O-dibenzyllariciresinol (3), in
93% vyield. Acetylation of 3 with Ac,O/Py afforded (+)-4',4"-O-
dibenzyllariciresinol 3a-acetate (4) in 83% yield. Debenzylation of 4 was
carried out using Pd—C (10%)/HCOONH, [9] to give the title compound 1
in 86% yield. Thus, 1 was obtained in 66% overall yield starting from 2 in
three steps (Scheme 1). The spectral data of synthetic 1 agree well with those
reported for natural 1 [5].

EXPERIMENTAL SECTION

General Experimental Procedures

Melting points were recorded on a MEL Temp apparatus and are uncor-
rected. IR spectra were measured on a Perkin-Elmer 1600 FT-IR spectrom-
eter. '"HNMR spectra were recorded on a Bruker 400 MHz NMR
spectrometer and Mass spectra on VG micromass 70-70H spectrometer.
Optical rotations were measured on a Jasco DIP-370 polarimeter. TLC was
carried out on silica gel (ACME) layers.

(+)-4',4"-0-Dibenzyllariciresinol (3) A mixture of (+)-lariciresinol (2)
(50 mg, 0.14 mmol), benzyl bromide (100 mg, 0.58 mmol), potassium carbon-
ate (100 mg, 0.72 mmol) and acetone (3 ml) was heated under reflux for 6h.
After the completion of reaction, K,CO; was filtered off and the solvent
was evaporated. The residue obtained was recrystallized from petroleum
ether and ethyl acetate to give 3 (70mg, 93%), m.p. 78—80°C; [a]%)s: +234
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(c 0.35, CHCL); TR (KBr) vp. 3437.1606,1514,1262cm™'; '"HNMR
(200 MHz, CDCl3): 6 2.30-2.92 (4H, m), 3.65-3.78 (3H, m), 3.83 (3H, s),
3.86 (3H. s), 3.97-4.06 (1H, m), 4.74 (1H, d, J=8.0Hz), 5.07 (2H, s), 5.10
(2H, s), 6.60-6.86 (6H. m), 7.25--7.43 (10H, m).

(+)-4' 4"-O-Dibenzyllariciresinol 3a-acetate (4) A mixture of 3 (60 mg,
0.11 mmol), acetic anhydride (0.4 mL) and pyridine (0.4 mL) was stirred at
room temperature for 12h. The reaction mixture was then quenched with
cold water (10mL) and extracted with ethyl acctate. The organic layer was
washed with brine and water, successively and dricd over anhydrous
Na»S0,. The residue obtained after the removal of the solvent was purified
by column chromatography over silica gel using mixtures of petroleum cther
and ethyl acetate (95:5) as eluent to give 4 (54 mg, 83%), m.p. 86-88°C;
[a]f: +11.5 (¢ 0.33, CHCL); IR (KBr) wvp. 1736,1509, 1245¢cm ™"
"HNMR (400 MHz, CDCl3): § 1.99 (3H, s, 3a-OCOCH5), 2.50-2.57 (2H,
m, H-3, Hs-4a), 2.73 (1H, m, H-4), 2.83 (1H, dd, /=13.4, 49 Hz, Hy-4a),
3.73 (1H, dd, J=7.7Hz, HA-5), 3.88 and 3.90 (each 3H, s, 3'.3"-OCH3),
4.06 (1H, dd. J=8.5, 6.7Hz, Hy-5), 418 (1H, dd, J=11.2, 7.2 Hz, Ha-32),
4.34 (1H, dd, J=11.2, 7.2 Hz, Hg-3a), 4.77 (IH, d, J=6.4Hz, H-2), 5.13
and 5.15 (each 2H, s, 4.47-OCH,Ph), 6.65 (1H, m, H-6"), 6.71 (1H, d,
J=1.4Hz, H-2"), 6.78 (IH, m, H-¢"), 6.81 (1H, d, J=8.2Hz, H-5"), 6.84
(IH. d, J=8.3Hz, H-5", 6.89 (1H, d, /= .4 Hz, H-2"), 7.29-7.45 (10H, m,
4,4"-0OCH-CgHs).

(+)-Lariciresinol 3a-acetate (1) To a stirred solution of 4 (50mg,
0.086 mmol) in dry acetone (10mL) were added ammonium formate
(100 mg) and Pd--C (10%, 100 mg). The contents were refluxed for 2h. The
catalyst was filtered off and the solvent was evaporated. The residue
obtained was purified by column chromatography over silica gel using mix-
tures of petroleum ether and ethyl acetatc (99:5) to give 1 (30mg, 86%) as
liquid, [o]5: +45.6 (¢ 0.05. CHCly); IR (KBr) vm. 3421,1732,1515,
1240cm™'; "HNMR (400 MHz, CDCl,): 6 2.01 (3H., s, 3a-OCOCH;), 2.52
(1H, dd, /=13.4, 2.4 Hz, Hx-4a), 2.56 (1H m, H-3), 2.71 (1H, m, H-4), 2.83
(1H, dd, J—13.4, 5.0 Hz7, Hp-4a), 3.73 {1H, dd, J=8.5, 6.8 Hz, HA-5), 3.88
and 3.89 (each 3H, s, 3/,3”-OCH3;), 4.06 (1H, dd, /=8.5, 6.8 Hz, Hg-5), 4.18
(tH, dd, J=11.2, 7.2Hz, Ha-3a), 435 (1H, dd, J=11.2, 7.2 Hz, Hy-3a),
4.76 (1H, dd, J=6.4 Hz, H-2), 5.53 and 5.61 {(each 1H, brs, 4,4"-OH), 6.66
(1H, brs, H-2"), 6.68 (1H, m, H-6"), 6.80 (1H, m, H-6'), 6.84 (IH, d,
J=82Hz, H-5"), 6.85 (1H, d, /=1.5Hz, H-2"), 6.88 (IH, d, /=28.1 Hz,
H-5'); EIMS m/z (%) [MT] 402 (34), 342 (3), 219 (7), 205 (16), 151 (38),
137 (87), 94 (9), 83 (42), 43 (100).
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