NATURAL PRODUCT COMMUNICATIONS

An International Journal for Communications and Reviews Covering all
Aspects of Natural Products Research

BIODIVERSIT

This Issue is Dedicated to
Professor Peter G. Waterman

Volume 3. Issue 1. Pages 1-112. 2008
ISSN 1934-578X (printed); ISSN 1555-9475 (online)
www.naturalproduct.us



NPC @ Natural Product Communications

EDITOR-IN-CHIEF

DR. PAWAN K AGRAWAL
Natural Product Inc.

7963, Anderson Park Lane,
Westerville, Ohio 43081, USA
agrawal@naturalproduct.us

EDITORS

PROFESSOR GERALD BLUNDEN

The School of Pharmacy & Biomedical Sciences,
University of Portsmouth,

Portsmouth, POl 2DT U.K.
axuf64@dsl.pipex.com

PROFESSOR ALESSANDRA BRACA
Dipartimento di Chimica Bioorganicae Biofarmacia,
Universita di Pisa,

via Bonanno 33, 56126 Pisa, Italy
braca@farm.unipi.it

PROFESSOR DEAN GUO

State Key Laboratory of Natural and Biomimetic Drugs,
School of Pharmaceutical Sciences,

Peking University,

Beijing 100083, China

gda5958@163.com

PROFESSOR J. ALBERTO MARCO
Departamento de Quimica Organica,
Universidade de Valencia,

E-46100 Burjassot, Valencia, Spain
alberto.marco@uv.es

PROFESSOR YOSHIHIRO MIMAKI

School of Pharmacy,

Tokyo University of Pharmacy and Life Sciences,
Horinouchi 1432-1, Hachioji, Tokyo 192-0392, Japan
mimakiy@ps.toyaku.ac.jp

PROFESSOR STEPHEN G. PYNE
Department of Chemistry

University of Wollongong

Wollongong, New South Wales, 2522, Australia
spyne@uow.edu.au

PROFESSOR MANFRED G. REINECKE
Department of Chemistry,

Texas Christian University,

Forts Worth, TX 76129, USA
m.reinecke@tcu.edu

PROFESSOR WILLIAM N. SETZER
Department of Chemistry

The University of Alabama in Huntsville

Huntsville, AL 35809, USA
wsetzer@chemistry.uah.edu

PROFESSOR YASUHIRO TEZUKA

Institute of Natural Medicine

Institute of Natural Medicine, University of Toyama,
2630-Sugitani, Toyama 930-0194, Japan
tezuka@inm.u-toyama.ac.jp

Full details of how to submit a manuscript for publication in Natural Product Communications are given in Information for Authors on our Web site

http://www.naturalproduct.us.

Authors may reproduce/republish portions of their published contribution without seeking permission from NPC, provided that any such republication is
accompanied by an acknowledgment (original citation)-Reproduced by permission of Natural Product Communications. Any unauthorized reproduction,
transmission or storage may result in either civil or criminal liability.

The publication of each of the articles contained herein is protected by copyright. Except as allowed under national “fair use” laws, copying is not permitted by
any means or for any purpose, such as for distribution to any third party (whether by sale, loan, gift, or otherwise); as agent (express or implied) of any third
party; for purposes of advertising or promotion; or to create collective or derivative works. Such permission requests, or other inquiries, should be addressed
to the Natural Product Inc. (NPI). A photocopy license is available from the NPI for institutional subscribers that need to make multiple copies of single
articles for internal study or research purposes.

To Subscribe: Natural Product Communications is a journal published monthly. 2007 subscription price: US$1,395 (Print, ISSN# 1934-578X); US$1,095
(Web edition, ISSN# 1555-9475); US$1,795 (Print + single site online). Orders should be addressed to Subscription Department, Natural Product
Communications, Natural Product Inc., 7963 Anderson Park Lane, Westerville, Ohio 43081, USA. Subscriptions are renewed on an annual basis. Claims for
nonreceipt of issues will be honored if made within three months of publication of the issue. All issues are dispatched by airmail throughout the world,

excluding the USA and Canada.

ADVISORY BOARD

Prof. Vigar Uddin Ahmad
Karachi, Pakistan

Prof. @yvind M. Andersen
Bergen, Norway

Prof. Giovanni Appendino
Novara, Italy

Prof. Yoshinori Asakawa
Tokushima, Japan

Prof. Maurizio Bruno
Palermo, Italy

Prof. Carlos Cerda-Garcia-Rojas
Mexico city, Mexico

Prof. Josep Coll
Barcelona, Spain

Prof. Geoffrey Cordell
Chicago, IL, USA

Prof. Samuel Danishefsky
New York, NY, USA

Dr. Biswanath Das
Hyderabad, India

Prof. A.A. Leslie Gunatilaka
Tucson, AZ, USA

Prof. Stephen Hanessian
Montreal, Canada

Prof. Michael Heinrich
London, UK

Prof. Kurt Hostettmann
Lausanne, Switzerland
Prof. Martin A. Iglesias Arteaga
Mexico, D. F, Mexico
Prof. Jerzy Jaroszewski
Copenhagen, Denmark
Prof. Teodoro Kaufman
Rosario, Argentina

Prof. Norbert De Kimpe
Gent, Belgium

Prof. Hartmut Laatsch
Gottingen, Germany

Prof. Marie Lacaille-Dubois
Dijon, France

Prof. Shoei-Sheng Lee
Taipei, Taiwan

INFORMATION FOR AUTHORS

Prof. Francisco Macias
Cadiz, Spain

Prof. Anita Marsaioli
Campinas, Brazil

Prof. Imre Mathe

Szeged, Hungary

Prof. Joseph Michael
Johannesburg, South Afiica
Prof. Ermino Murano
Trieste, Italy

Prof. Virinder Parmar
Delhi, India

Prof. Luc Pieters

Antwerp, Belgium

Prof. Om Prakash
Manhattan, KS, USA

Prof. Peter Proksch
Diisseldorf, Germany
Prof. William Reynolds
Toronto, Canada

Prof. Raffaele Riccio
Salerno, Italy

Prof. Ricardo Riguera
Santiago de Compostela, Spain
Prof. Satyajit Sarker
Coleraine, UK

Prof. Monique Simmonds
Richmond, UK

Prof. Valentin Stonik
Vladivostok, Russia

Prof. Hermann Stuppner
Innsbruck, Austria

Prof. Apichart Suksamrarn
Bangkock, Thailand

Prof. Hiromitsu Takayama
Chiba, Japan

Prof. Karen Valant-Vetschera
Vienna, Austria

Prof. Peter G. Waterman
Lismore, Australia

Prof. Paul Wender
Stanford, USA



NPC

Natural Product Communications

Cassane diterpenoids from Lonchocarpus laxiflorus

John O. Igoli®’, Samuel O. Onyiriuka”, Matthias C. Letzel’, Martin N. Nwaji” and
Alexander I. Gray®

“Department of Chemistry, University of Agriculture, P. M. B. 2373, Makurdi, Nigeria
®Department of Pure and Industrial Chemistry, University of Nigeria, Nsukka, Nigeria
‘Fakultdt fiir Chemie, Organische Chemie I, Universitiit Bielefeld, 33501 Bielefeld, Germany

Natural Products Research Group, Division of Pharmaceutical Sciences, SIPBS,
University of Strathclyde, 27 Taylor Street, Glasgow G4 ONR, UK

igolij@yahoo.com
Received: August 28", 2007; Accepted: October 3™, 2007

Dedicated to Professor Peter G Waterman, one of the pioneers of phytochemical research.

Phytochemical investigation of the stem bark of Lonchocarpus laxiflorus yielded three new cassane diterpenoids,
lonchocassane A [cassa-13 (14), 15-dien-18, 20-dioic acid], lonchocassane B [cassa-13 (14), 15-dien-20-0x0-18-oic acid] and
lonchocassane C [cassa-13 (14), 15-dien-20-carboxyl-18-methylcarboxylate]. The known compounds betulinic acid, betulinic
acid acetate, betulin, lupeol, lupenone, trilinoleate, hexacosanyl and triacontanyl caffeates, 4-hydroxy-4-methylpentan-2-one,
B-sitosterol, B-sitosterol acetate and stigmasterol were also isolated. The structures and identities of the compounds were
established by spectroscopic methods.

Keywords: Lonchocarpus laxiflorus, Fabaceae, cassane diterpenoids, lonchocassanes, lupane triterpenoids, caffeic acid esters.

Lonchocarpus laxiflorus Guill & Perr. is one of the
six Lonchocarpus species growing in Nigeria [1],
some of which are extensively used in traditional
medicine [2,3]. The Igede people of Benue State,
Nigeria, use the young stems and branches of
L. laxiflorus for dental care as chewing sticks and the
bark as a component of an arrow poison [4]. The
isoflavonoids lonchocarpan and laxifloran and
the pterocarpinoids, philenopteran and 9-O-
methylphilenopteran were previously isolated from
the roots of the plant [2]. The crude methanol,

chloroform and n-hexane extracts of the plant have [9.10], lupeol (7) [3.9], lupenone (8) [l1]
shown a broad spectrum antimicrobial activity
against several strains of bacteria and fungi. Efforts
to isolate and characterize the constituents of these
antimicrobial crude extracts yielded the new cassane
type diterpenoids designated as lonchocassane A (1),

~
19 R2
18

1: R1=R2 = COOH
2: R1=CHO, R2 = COOH
3: R1=COO0H, R2 = COOCH,

hexacosanyl and triacontanyl caffeates (9a, 9b)
[12,13] trilinoleate (10), 4-hydroxy-4-methylpentan-
2-one (11), B-sitosterol (12), B-sitosterol acetate (13)
and stigmasterol (14). We now describe the structure
determination of the new cassane diterpenoids.

lonchocassane B (2) and lonchocassane C (3),
together with the known compounds betulinic acid
(4) [5-8], betulinic acid acetate (5) [7,9], betulin (6)

Lonchocassane A (1) was obtained from the
n-hexane, ethyl acetate (EtOAc) and methanol
(MeOH) extracts by column chromatography (CC),
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and the compound was purified by preparative TLC.
The molecular mass of the compound was found to
be 332 from EIMS and ESIMS analyses. The
HREIMS revealed the molecular formula C,yH,304
with a double bond equivalent (DBE) of seven. The
UV spectrum of 1 (A . 242 nm) was indicative of a
conjugated diene. Its IR spectrum showed carbonyl
absorption at 1696 cm™, characteristic of a free
carboxylic acid, and an olefinic absorption at
1458 cm™'. The presence of an ethylene side chain
was evident in the 'H NMR spectrum from the peaks
at 6 6.91 (1H, dd, J = 17.0 Hz and 11.0 Hz), 5.17
(1H, d, J = 17.0 Hz) and 5.01 (1H, d, J = 11.0 Hz).
Only two methyl groups were observed at & 1.62 and
1.68, while methylene and methine protons were
observed between 6 1.03 and 2.96. The J-modulated
BC NMR spectrum indicated two carboxylic acid
carbons at 0 178.0 and 181.5, two olefinic C = C
carbons at & 128.9 and 137.7, and an olefinic CH and
CH, at 136.5 and 111.5, respectively. The balance of
the carbons was made up of two methyl groups,
seven methylenes, three methines and two saturated
quaternary carbons. The molecular formula of the
compound is typical of a non aromatic diterpenoid.
This is supported by the absence of an aromatic
absorption in its UV and IR spectra, and also the
absence of any aromatic proton and carbon signals in
its NMR spectra (Table 1). The conjugated olefinic
group C=C-CH=CH, and the two carboxylic acid
groups account for a DBE of four, suggesting that the
compound could be a tricyclic diterpene. Out of the
most common tricyclic diterpene skeletons, only
cassanes and iso-cassanes can accommodate an
ethylene side chain and a conjugated double bond
system involving this side chain. Using 2D NMR
experiments (including 'H-'H COSY, NOESY,
HMQC/ HC-COBIDEC and HMBC) (Table 2) the
structure was deduced as the cassane diacid (1)

Lonchocassane B (2) and lonchocassane C (3) were
obtained as a CC fraction from the n-hexane and
EtOAc extracts, and purified by recrystallization. The
same structural arguments could be adduced for
compound 2 as its 'H, °C and 2D NMR spectra were
similar to those of 1, with slight changes in the
resonances for H-17 and H-19 in 2, and the
significant change in the resonance for C-20, which
shifted to & 207.5 (CHO). The 2D NMR spectrum
(Table 2) showed a strong correlation, observed in
its HMBC, between the 19-methyl and C-18
(COOH), indicating they were geminal and,
therefore, the aldehyde must be at position C-20. The
relative stereochemistry of the chiral centers in this
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Figure 2: nOe interactions observed in the NOESY spectrum of 2.

compound, determined from the nOe interactions
observed in the NOESY spectrum, is depicted in
Figure 1.

The 'H, "°C and 2D NMR spectra of lonchocassane C
(3) were also similar to those of compounds 1 and 2,
with slight changes in the resonances for H-17 and
H-19. In addition, the resonance for C-18 shifted to
6 178.6 (COOCH;) and a new signal (at oy 3.67 and
d¢ 52.1), corresponding to an OCHj3, was evident in
the NMR spectra of 3. This was further supported by
two carbonyl absorptions at 1717 (C=0, ester) and
1687 cm” (C=0, acid) in the IR spectrum. The
compound could have been considered as an artifact
from the extraction process, but MeOH was not used
at any stage in the extraction, isolation or purification
of compound 3. Therefore, it cannot be a
methanolysis product. Moreover, only compound 1
was detected and isolated from the MeOH extract.
The strong correlation between the 19-methyl and the
-COOCH; observed in the HMBC spectrum (Table 2)
indicated that they were geminal. Therefore, the ester
group must be at position C-18.

The NOESY spectra of 1-3 confirmed their
stereostructures by displaying the nOe interactions
bewteen protons (Table 2), and revealed that all three
compounds (1-3) have their 19 methyl groups at an
axial position. These structures were further
confirmed by comparison of their spectral data with
those reported for similar compounds or moieties
[14-19].

The lupane triterpenoids were isolated variously from
the crude extracts. Betulinic acid (4) was obtained
from all the crude extracts, while betulin (5),
betulinic acid acetate (6), lupeol (7), and lupenone (8)
were obtained from the n-hexane extracts only. Their
physical and spectroscopic data (mp, HREIMS,
EIMS, IR, 'H and C NMR, coupled with 2D NMR
experiments) confirmed their structures when
compared with literature reports [5-11, 20].
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Table 1: 'H and "*C NMR spectral data of 1 in CsDsN, and 2 and 3 in CDCl; (400 and 100 MHz).

Position Compound 1 Compound 2 Compound 3
Chemical shift § in ppm Chemical shift § in ppm Chemical shift § in ppm
dc¢ Sn Sc Su dc¢ Su
1 36.7 (CH,) 2.96eq, 1.05ax 31.7 (CH,) 2.61eq, 0.85ax 35.3 (CH,) 2.63eq, 0.97ax
2 21.0 (CH,) 2.20ax, 1.75eq 18.7 (CH,) 1.64eq, 1.44ax 19.6 (CH,) 1.65¢q,
1.83ax
3 38.6 (CH,) 2.31ax, 1.86eq 37.0 (CH,) 1.82ax, 1.64eq 37.2 (CH,) 1.85ax, 1.57eq
4 48.8 (C) - 47.4(C) - 48.1 (C) -
5 51.5 (CH) 2.35ax 49.9 (CH) 2.15ax 50.9 (CH) 1.93ax
6 25.8 (CH,) 2.90ax, 1.82eq 24.4 (CH,) 1.98ax, 0.91eq 24.8 (CH,) 2.24ax, 1.17eq
7 31.7 (CH,) 2.27eq, 1.08ax 31.3 (CH,) 2.40eq, 1.22ax 30.6 (CH,) 2.22eq, 1.02ax
8 42.0 (CH) 2.83ax 42.6 (CH) 2.24ax 41.1 (CH) 2.39ax
9 52.2 (CH) 1.25ax 52.6 (CH) 1.36ax 51.6 (CH) 1.24ax
10 48.7 (C) - 51.4(C) - 48.3 (0O) -
11 23.8 (CH,) 2.21ax, 1.23eq 22.2 (CH,) 1.98eq, 0.91ax 22.8 (CH,) 2.04eq, 0.97ax
12 27.6 (CH,) 2.31ax, 2.16eq 26.4 (CH,) 2.31leq, 2.01ax 26.8 (CH,) 2.36eq, 2.02ax
13 128.9 (C) - 129.1 (C) - 128.2 (C) -
14 137.7 (C) - 135.5(C) - 136.6 (C) -
15 136.5 (CH) 6.91 (dd, J=17.0, 11.0 Hz) 135.6 (CH) 6.78 (dd, J=17.2, 10.8 Hz) 135.6 (CH) 6.80 (dd, J=17.3, 11.0 Hz)
16 111.5 (CH,) 5.22(d, J=17.0 Hz) 111.9 (CH,) 5.13(d,J=17.2 Hz) 111.2 (CH,) 5.09 (d,J=17.3 Hz)
5.05(d, J=11.0 Hz) 5.00(d, J=10.8 Hz) 4.97(d,J=11.0 Hz)
17 16.3 (CH3) 1.72 15.9 (CH3) 1.76 15.9 (CH3) 1.75
18 181.5(C) - 183.8 (C) - 178.6 (C) -
19 17.6 (CHs) 1.66 ax 15.7 (CHs) 1.08ax 16.0 (CH3) 1.11ax
20 178.0 (C) - 207.5 (CH) 10.17 180.8 (C) -
-OCHj, - - - - 52.1 (CH;) 3.67

ax = axial; eq = equatorial

Table 2: Significant 2D NMR correlations for compounds 1-3.

Multiple bond correlations ( 'H-"C correlations in HMBC)

1 2 3
H-1 - C-20 -
H-5 C-4, C-6,C-10, C-20 C-4, C-6,C-10, C-20 C-4, C-6,C-10, C-20
H-9 C-10, C-11, C-20 C-10, C-20 C-10, C-20
H-15 C-12,C-13,C-14 C-12,C-13,C-14 C-12,C-13,C-14
H-16 C-13,C-15 C-13,C-15 C-13,C-15
H-17 C-8,C-13,C-14 C-8,C-13,C-14 C-8,C-13,C-14
H-19 C-3,C-4,C-5,C-18 C-3,C-4,C-5,C-18 C-3,C-4,C-5,C-18
H-20 - C-1,C-9,C-10 -
H-21 - - C-18
NOESY correlations ('H-"H nOe interactions)
1 [ 2 I 3
1.66 (H-19ax)  2.20 (H-2ax), 2.90 (H-6ax) 10.17 (H-20ax) 1.08 (H-19ax), 2.15 (H-6ax), 2.24 (H-8ax), 1.11 (H-19ax) 1.83 (H-2ax), 1.57
(CHO) 2.61 (H-leq), 1.44 (H-2ax), 0.91 (H-11ax) (H-3eq), 2.24 (H-6ax)
1.72 (H-17) 2.27 (H-7eq), 2.83 (H-8ax), 1.76 (H-17) 2.24 (H-8ax), 2.40 (H-7eq), 2.39 (H-8ax) 0.97 (H-11ax)
6.91 (H-15) 6.78 (H-15)
5.05 (H-16) 5.22 (H-16), 6.91 (H-15) 1.08 (H-19ax) 1.44 (H-2ax), 2.15 (H-6ax) 1.75 (H-17) 2.22 (H-7eq), 2.39
(H-8ax), 6.80 (H-15)
5.22 (H-16) 2.16 (H-12eq), 2.31 2.15 (H-5ax) 1.36 (H-9ax), 1.24 (H-9ax) 1.93 (H-5ax)
(H-12ax), 5.05 (H-16) 1.22 (H-7ax)
1.08 (H-7ax) 1.25 (H-9ax), 2.35 (H-5ax) 5.00 (H-16) 6.78 (H-15) 4.97(H-16) 6.80 (H-15)

An n-pentane-dichloromethane extract of the plant
material gave compound 6 and the caffeic acid esters
9a and 9b as a mixture. Exact mass measurement
(HREIMS) of the molecular ion of compound 9a
gave the molecular formula Cs;sHgO4. The compound
gave a carbonyl absorption at 1686 cm™ indicative of
an ester. The presence of an aromatic ring was
indicated in its °C and 'H NMR spectra, while the
long alkyl chain was also inferred from its EIMS and
'H NMR spectrum. The difference of 56 mass units
resulting from four additional CH,-units indicated
that 9a and 9b were analogues. The isolation of the
esters 9a and 9b as a mixture has been previously

reported [12]. The spectroscopic data obtained for the
compounds were in agreement with those reported
[12,13]. The triglyceride, trilinoleate (10), was
obtained as a yellowish oil from the n-hexane extract
and the 4-hydroxypentan-2-one (11) was also
obtained as an oil from the MeOH extract, while
the steroids B-sitosterol (12), B-sitosterol acetate (13)
and stigmasterol (14) were obtained from all the
crude extracts as crystalline white solids. Their 'H
and "C NMR spectra confirmed their structures
when compared with authentic samples and
literature/database (Aldrich NMR Lib. 1992, NIST
2006 and SDBS, 2006) reports.
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Experimental

General: Melting points (uncorr.) were taken on a
Buchi B-540 melting point apparatus. The '"H NMR
and "C NMR spectra were obtained using a Bruker
AMX 400 and/or DRX 500 spectrometers with
CDCl; or CsDsN as solvent and TMS as internal
standard. ESIMS were run using a Bruker Esquire
3000, while exact masses were measured using an
Autospec X magnetic sector mass spectrometer with
EBE geometry (Vacuum  Generators, now
Micromass, Manchester, UK). IR and UV/VIS
spectra were obtained using Perkin-Elmer 841 and
Perkin — Elmer UV/VIS — spectrometer Lambda 40,
respectively. Column chromatographic separations
were performed in glass columns using silica gel
MN-60 (Macherey-Nagel GmbH & Co. KG) and
spots on tlc were visualized using vanillin-H,SO,
reagent. Optical rotations were determined
using a Perkin Elmer Polarimeter 341. Column
chromatography (CC) was performed on silica gel.

Plant material: The stem bark of Lonchocarpus
laxiflorus Guill & Perr. was collected in July 2002
and 2006 from mature trees growing in Igwoke in the
Uwokwu locality of Benue State, Nigeria. The plant
was identified by the Forestry and Wildlife
Department of the University of Agriculture,
Makurdi, where a voucher specimen was deposited. It
was also authenticated at the Royal Botanical Garden
Edinburgh, Herbarium reference: Family 194 and
Genus 249

Extraction and isolation: The dried ground bark
(1 kg) was Soxhlet-extracted, successively, using
n-hexane, EtAOc and MeOH ((2.5 L each). The
solvents were removed to obtain 5.92 g, 3.06 g and
138.0 g of the crude extracts, respectively. CC of the
n-hexane and EtOAc extracts, eluting with n-hexane,
EtOAc in n-hexane and finally MeOH in EtOAc
yielded 10 (142.0 mg), 8 (44.3 mg), 7 (12.8 mg), 6
(13.3 mg), 5 (10.3 mg), 12 (10.5 mg), 13 (3.9 mg), 14
(11.6 mg) 3 (96.0 mg), 2 (74.0 mg), 4 (127.5 mg)
and 1 (56.0 mg).

A second batch of the plant material (0.25 kg) was
extracted with #n-pentane-dichloromethane (1:1)
and thereafter with MeOH to obtain 1.73 g of the
n-pentane-dichloromethane extract and 25.85 g of the
methanol extract. The n-pentane-dichloromethane
extract, on addition of n-pentane, gave a solid
(0.371 g). This was subjected to CC and eluted with
n-pentane, ethyl formate in n-pentane and then ethyl
formate to obtain 5 (12.0 mg), 9a and 9b (41.0 mg).

Igoli et al.

The MeOH extract (25.85g) was re-dissolved in
MeOH (300 mL) and extracted continuously with
n-pentane to give an oily paste (0.561 g), which was
subjected to CC and eluted with n-pentane-
dichloromethane (1:1), dichloromethane, and MeOH
in dichloromethane to obtain 11 (120 mg), 4
(23.0 mg) and 1 (23.8 mg).

Although the plant belongs to the family Fabaceae,
species of which frequently yields flavonoids of a
wide range of structural types [21,22], surprisingly no
flavonoid could be found in this plant. Cassane
diterpenoids have been shown to possess
antibacterial, antifungal and antioxidant activities
[19,23].

Lonchocassane A (1)
[Cassa-13 (14), 15-diene-18, 20-dioic Acid]

White needles obtained from MeOH-chloroform.

MP: 174-176°C.

[a]p™: -30° (¢ 0.10, MeOH).

R;:0.46 (EtOAc/n-hexane (4:6).

IR Viax > 2948 (C-H), 1696 (C=0 acid), 1629
(C=C), 1458 (C=0C), 1272, 1224 (C-0), 895 (C-H
cyclohexane) cm'.

UV dax <M (log €): 242 (8.7) nm.

"H NMR (400 MHz, CsDsN): Table 1.

C NMR (100 MHz, CsDsN): Table 1.

EIMS m/z (rel. int): 332 [M'] (40), 286 [M-
HCOOH]" (100), 241 [M-2HCOOH]'(39), 190 (21),
147 (42), 133 (46), 91 (63), 55 (58).

ESIMS (neg.) m/z (rel. int.): 331.19 [M-H] (100).
ESIMS (pos.) m/z (rel. int.) 355.15 [M+Na]" (50).
HREIMS: m/z 332.1993 [M]", CyHx0;4 requires
332.1988.

Lonchocassane B (2)
[Cassa-13 (14), 15-diene-20-0x0-18-0ic acid]

White needles obtained from MeOH-chloroform.

MP: 168-170°C

[a]p™: -44° (¢ 0.10, MeOH).

R;:0.68 (EtOAc/n-hexane (4:6).

IR Vina " 2931 (C-H), 2863 (C-H aldehyde), 1693
(C=0), 1629 (C=C), 1459 (C=C), 1286, 1201 (C-0),
895 (C-H cyclohexane) cm™.

UV hax <! (log €): 244 (12.5) nm.

"H NMR (400 MHz, CsDs N): Table 1.

3C NMR (100 MHz, CsDs N): Table 1.

EIMS m/z (rel. int): 316 [M]'(11), 298 [M-
H,0]'(15), 148 (35), 147 (45), 135 (50), 134 (100),
119 (29), 55 (18).
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ESIMS (neg.) m/z (rel. int.): 351.10 [M+CI]" (100).
ESIMS (pos.) m/z (rel. int.) 317.10 [M+H]" (100).
HREIMS m/z 3172111 [M+H]", CyH10; requires
317.2117

Lonchocassane C (3)
[Cassa-13 (14), 15-diene-20-carboxyl-18-methyl-
carboxylate]

White crystals obtained from MeOH-chloroform.
MP: 133-135°C.

[a]p™: -47° (¢ 0.10, MeOH).

Ry 0.74 (EtOAc/n-hexane (4:6).

IR Vinax <2 2967 (C-H), 1717 (C=0 ester), 1687(C=0
acid), 1627 (C=C), 1461 (C=C), 1247, 1158 (C-0),
901 (C-H cyclohexane) cm™.

UV dmax < (log €): 242 (10.9) nm.

References
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'H NMR (400 MHz, CsDsN): Table 1.

C NMR (100 MHz, CsDsN): Table 1.

EIMS m/z (rel. int): 346 [M](20), 300 [M-
HCOOH]" (100), 286 [M-HCOOCH;]™ (13), 240 [M-
HCOOH- HCOOCH;]" (21), 171 (14), 134 (20), 91
(26), 79 (20).

ESIMS (neg.) m/z (rel. int.): 345.82 [M-H] (25).
HREIMS m/z 346.2145 [M]", C,H;304 requires
346.2144.
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