NATURAL PRODUCT COMMUNICATIONS

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

|ODIVERSIT

I0SYNTHESI

Volume 12. Issue 12. Pages 1821-1970. 2017
ISSN 1934-578X (printed); ISSN 1555-9475 (online)
www.naturalproduct.us



NPC H 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 ALEJANDRO F. BARRERO
Department of Organic Chemistry, University of Granada,
Campus de Fuente Nueva, s/n, 18071, Granada, Spain
afbarre@ugr.es

PROFESSOR MAURIZIO BRUNO

Department STEBICEF,

University of Palermo, Viale delle Scienze,

Parco d’Orleans II - 90128 Palermo, Italy
maurizio.bruno@unipa.it

PROFESSOR VLADIMIR I. KALININ

G.B. Elyakov Pacific Institute of Bioorganic Chemistry,
Far Eastern Branch, Russian Academy of Sciences,

Pr. 100-letya Vladivostoka 159, 690022,

Vladivostok, Russian Federation
kalininv@piboc.dvo.ru

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 PING-JYUN SUNG

National Museum of Marine Biology and Aquarium
Checheng, Pingtung 944

Taiwan

pisung@nmmba.gov.tw

PROFESSOR YASUHIRO TEZUKA

Faculty of Pharmaceutical Sciences, Hokuriku University,
Ho-3 Kanagawa-machi, Kanazawa 920-1181, Japan
y-tezuka@hokuriku-u.ac.jp

PROFESSOR DAVID E. THURSTON

Institute of Pharmaceutical Science

Faculty of Life Sciences & Medicine

King'’s College London, Britannia House

7 Trinity Street, London SEI1 1DB, UK
david.thurston@kcl.ac.uk

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. 2017 subscription price: US$2,595 (Print, ISSN# 1934-578X); US$2,595
(Web edition, ISSN# 1555-9475); US$2,995 (Print + single site online); US$595 (Personal 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.

HONORARY EDITOR

PROFESSOR GERALD BLUNDEN
The School of Pharmacy & Biomedical Sciences,

University of Portsmouth,

Portsmouth, PO1 2DT U.K.

axuf64@dsl.pipex.com

ADVISORY BOARD

Prof. Giovanni Appendino
Novara, Italy

Prof. Norbert Arnold

Halle, Germany

Prof. Yoshinori Asakawa
Tokushima, Japan

Prof. Vassaya Bankova
Sofia, Bulgaria

Prof. Roberto G. S. Berlinck
Sao Carlos, Brazil

Prof. Anna R. Bilia
Florence, Italy

Prof. Geoffrey Cordell
Chicago, IL, USA

Prof. Fatih Demirci
Eskigehir, Turkey

Prof. Francesco Epifano
Chieti Scalo, Italy

Prof. Ana Cristina Figueiredo
Lisbon, Portugal

Prof. Cristina Gracia-Viguera
Murcia, Spain

Dr. Christopher Gray

Saint John, NB, Canada
Prof. Dominique Guillaume
Reims, France

Prof. Duvvuru Gunasekar
Tirupati, India

Prof. Hisahiro Hagiwara
Niigata, Japan

Prof. Judith Hohmann
Szeged, Hungary

Prof. Tsukasa Iwashina
Tsukuba, Japan

Prof. Leopold Jirovetz
Vienna, Austria

Prof. Phan Van Kiem
Hanoi, Vietnam

INFORMATION FOR AUTHORS

Prof. Niel A. Koorbanally
Durban, South Africa

Prof. Chiaki Kuroda

Tokyo, Japan

Prof. Hartmut Laatsch
Gottingen, Germany

Prof. Marie Lacaille-Dubois
Dijon, France

Prof. Shoei-Sheng Lee
Taipei, Taiwan

Prof. M. Soledade C. Pedras
Saskatoon, Canada

Prof. Luc Pieters

Antwerp, Belgium

Prof. Peter Proksch
Diisseldorf, Germany

Prof. Phila Raharivelomanana
Tahiti, French Polynesia
Prof. Stefano Serra

Milano, Italy

Dr. Bikram Singh
Palampur, India

Prof. Leandros A. Skaltsounis
Zografou, Greece

Prof. John L. Sorensen
Manitoba, Canada

Prof. Johannes van Staden
Scottsville, South Africa
Prof. Valentin Stonik
Vladivostok, Russia

Prof. Winston F. Tinto
Barbados, West Indies

Prof. Sylvia Urban
Melbourne, Australia

Prof. Karen Valant-Vetschera
Vienna, Austria



NPC H Natural Product Communications

A New Cytotoxic Polyacetylenic Alcohol from a Sponge Callyspongia sp.

2017
Vol. 12

No. 12
1909 - 1911

Walter Balansa™®, Agus Trianto, Nicole J. de Voogd® and Junichi Tanaka®*

“Department of Chemistry, Biology and Marine Science, University of the Ryukyus, Nishihara, Okinawa

903-0213, Japan

®Department of Fisheries and Marine Science, Nusa Utara Polytechnic, Tahuna Sangihe Islands, North Sulawesi

95812, Indonesia

*Department of Marine Sciences, Diponegoro University, Tembalang-Semarang, Central Java 50275, Indonesia
dYNaturalis Biodiversity Center, P. O. Box 9517, 2300 RA Leiden, The Netherlands

Jtanaka@sci.u-ryukyu.ac.jp

Received: September 28“‘, 2017; Accepted: October 25"’, 2017

A new cytotoxic polyacetylenic alcohol 1 was isolated from an Indonesian sponge Callyspongia sp. The structure of compound 1 was elucidated by spectral
analyses and by applying modified Mosher’s method. Compound 1 killed the cultured NBT-II rat bladder carcinoma cells at 5 and 10 pg/mL.

Keywords: Callyspongia, Sponge, Polyacetylene, Cytotoxicity.

Polyacetylenes with linear carbon skeletons have been reported
from both terrestrial and marine organisms. Among the marine-
derived polyacetylenes, compounds vary in the level of
unsaturation, carbon chain lengths, oxygenation patterns and
terminal such as in polyacetylenic alcohols [1]. Particularly, marine
sponges of the genera Callyspongia, Theonella, Haliclona and
Petrosia produce polyacetylenic alcohols incorporating a 1-yn-3-ol
terminal, with antiviral, antimicrobial, antitumor, cytotoxic,
neurotogenic and a-glucosidase inhibiting activities [1-7]. Two
reports have described this pharmacophore as playing key roles in
antitumor and neurotogenic activities [8-9]. However, despite
featuring the 1-yn-3-ol terminal and having been published for
nearly two decades, very little is known about biological activity
and structural variation of callyspongyne-type polyacetylenes [10].

In our collaborative project for finding new bioactive molecules
from Indonesian marine organisms [11-12], we became interested in
the extract of a Callyspongia sponge collected off Flores Island.
The 'H NMR of the extract showed characteristics of the
structurally uncommon callyspongyne-type polyacetylenes [10].
The data prompted us to further examine the structure and
bioactivity of the major fraction of the extract, leading to the
discovery of a new and cytotoxic polyacetylenic alcohol 1 [13].
This note describes the structure elucidation and cytotoxicity of
compound 1 (Figure 1).

Since ESIMS of compound 1 showed a sodiated ion at m/z
459.3605, the molecular formula was deduced as C3;H;30 (A +0.4
ppm) with eight degrees of unsaturation. Spectral data indicated the
presence of the following functional groups: two terminal and one
internal acetylenes at 8y 2.57, 3.07; 8¢ 73.9, 79.5, 80.3, 80.8, 83.3,
81.4; 3280, 2115 cm™, two double bonds at &y 5.48, 5.61, 5.92,
6.01; ¢ 108.6, 128.3, 134.8, 145.2, one secondary alcohol at oy
4.84; 8¢ 62.8; 3359 cm’, eight methylenes at &y 1.35~2.42, and a
methylene chain at 8y 1.27 brs; 8¢ 29.4-29.7. As three acetylenes
and two double bonds satisfied all the unsaturation degrees, the
compound was suggested to be a new member of linear
callyspongyne-type polyacetylenes.

% 3 7 21
[ Nz A
R=H %31
2 R=S-MTPA
3 R=R-MTPA
Figure 1: Structures for compounds 1-3.
Table 1: 'H and *C NMR Data for Compound 1 in CDCl;.
1
Position "C 'H Ccosy HMBC
1 73.9 CH 2.57d,J=2.4Hz C-3
2 833C -
3 62.8 CH 4.84 brs H-4 C-245
OH 1.83 brd, J=6.0 Hz C-234
4 128.3 CH 5.61ddt,J=152,6.1,1.4Hz H-3,5 C-2,3,6
5 134.8 CH 5.92 brdt, J=15.2, 6.7 Hz H-4,6 C-3,6,7
6 31.9 CH, 2.06 brq, J=7.0 Hz H-5,7 C-4,5,7
7 28.8 CH," 1.38 m H-6,8 C-5,6,8
8 29.1 CH,”  1.27brs
9~19  29.4~7CH, 1.27brs
20 28.9 CH," 1.35m C-21
21 29.2 CH,’ 1.48 quint, J=7.3 Hz H-20,22 C-20,22,23
22 18.7 CH, 2.13tt,J=7.3,2.1 Hz H-21,25 C-23,24
23 80.8 C -
24 79.5C -
25 18.4 CH, 2.18tt,J=7.3,2.1 Hz H-22,26 C-23,24,26,27
26 28.3 CH, 1.61 quint, J=7.3 Hz H-25,27 C-24,25,27,28
27 29.7 CH, 2.42brq,J=73Hz H-26,28 C-25,26,28,29,30

H-27,29 C-30

6.01dt,/=11.0,7.3 Hz B
H-28,31 C-27

29 108.6 CH 5.48 brd, J=11.0 Hz
30 80.3C
31 81.4 CH 3.07d,/=2.1Hz H-29 C-30

*and " indicate that the signals are exchangeable.

One of acetylenic protons at 8y 2.57 showed an HMBC cross peak
with the oxymethine at 6c 62.8 (C-3), which proton at &y 4.84
showed correlations to C-2, 4 and 5 indicating that the alcohol is
flanked by a terminal acetylene and a frans double bond (J = 15.2
Hz). The double bond is connected to methylenes at 6c 31.9 and
28.8 (C-6 and 7). This moiety has been found in polyacetylenes
from marine origins such as petrosynol [3], and the data was
consistent with those reported for analogs [10].

Another terminal acetylenic signal at &y 3.07 (H-31) showed a
COSY cross peak to one of cis olefinic protons at &y 5.48 (J=11.0
Hz, H-29). The other cis vinyl proton at &y 6.01 showed a
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correlation with a methylene at &y 2.42 (H-27), which in turn
coupled to a characteristic methylene at &y 1.61 appearing as a
quintet. This methylene showed COSY cross peaks to the neighbor
methylenes at C-25 and 27, and also HMBC cross peaks to one of
internal acetylenic carbons at &c 79.5 (C-24) in addition to
methylenes at C-25 and 27, and an olefin at C-28. The proton signal
at H-25 showed two coupling constants: one with J = 7.3 Hz for
vicinal coupling to H-26 and the other J = 2.1 Hz for long range
coupling with H-22. The signal at H-22 appeared similar to that of
H-25, and COSY and HMBC supported the presence of H-20 and
21. The data for C21-C31 are consistent with those reported for
analogous moieties [14,15].

Both the methylene groups at H-7 and H-20 showed HMBC
correlations to overlapped methylenes at ¢ 28-29 suggesting that
the remaining methylenes connect the above two terminal units.

For the sole chiral center at C-3, we applied modified Mosher’s
method [16] to form esters 2 and 3. As results, Ad,.; values were
+0.11, +0.05 and +0.04 for H-4, 5 and 6, while -0.04 for H-1 as
shown (Figure 2). Therefore, C-3 was concluded to be R
configuration and the whole structure of 1 and the MTPA esters (2,
3) can be depicted as in Figure 1.

-0.04 +0.11 +0.04
H H HH
AN ~
MTPAC H i
+0.05

Figure 2: A3, 3 values of MTPA esters.

Compound 1 killed the cultured NBT-II rat bladder carcinoma cells
at 5 and 10 pg/mL (Supplementary material).

Experimental

General: Reagent-grade solvents were used. HPLC separation was
carried out on a unit of Hitachi HPLC instruments with a Cosmosil
5SL-II column. NMR spectra were measured on a Jeol Alpha 500
NMR spectrometer. ESI-MS were measured on a Micromass LCT
instrument. FTIR spectra were obtained on a Jasco FTIR-300
spectrophotometer, respectively. Optical rotation was measured on
a Jasco DIP-1000 polarimeter.

Sponge: A specimen of the purple soft sponge Callyspongia sp.
was collected by hand using SCUBA at a depth of 43 m off
Labuhan Bajo, Flores, Indonesia in August, 2001. The specimen
(01Z25) was examined by one of us (NJdV).

Extraction and Isolation: The specimen (0.95 g after drying) was
frozen at the collection site. After brought back to laboratory, it was
extracted with acetone (150 mL) three times. The lipophilic portion
(0.23 g) was subjected to a silica gel column to give seven fractions.
The first fraction (38.6 mg) was purified on a silica HPLC column
(Cosmosil 5SL-II, 6 x 250 mm) eluted with n-hexane-EtOAc (3-1)
to give five subfractions. The third subfraction (22.8 mg) was
further purified by silica HPLC (Cosmosil 5SL-II, 6 x 250 mm)
with n-hexane-EtOAc (6-1, 4.0 mL/min) to give compound 1 (7.3
mg, eluted at 7.02 min).

Compound 1
White powder.

References and note

Balansa et al.

[a]p>:-7.9 (c 0.046, CHCI,).

IR (KBr): 3359, 3035, 2921, 2354, 1668 cm™.

'H and >C NMR (500 and 125 MHz, CDCls): Table 1.

ESIMS: m/z 675, 490, 413, 360, 304, 241, 185.

HRESIMS: m/z 459.3605 [M+Na]"; caled for CjHsONa:
459.3603.

MTPA esters 2 and 3 from compound 1: A solution of compound 1
(0.6 mg, 0.0013 mmol) in 50 pL of dry CH,Cl, was added to a
stirring solution of (—)-a-methoxy-a-(tryfluoromethyl)phenyl acetic
acid (S-MTPA) (1.0 mg, 0.0042 mmol), dicyclohexylcarbodiimide
(DCC) (0.5 mg, 0.0024 mmol) and 4-dimethylaminopyridine
(DMAP) (0.1 mg, 0.0008 mmol) in CH,Cl,. The mixture was
allowed to stand for 12 h at room temperature. The reaction mixture
was filtered off and the filtrate was purified by HPLC (n-hexane-
EtOAc, 3-1) to give S-MTPA ester 2 (0.7 mg, 0.0010 mmol, 78%).
Using (+)-a-methoxy-a-(tryfluoromethyl)phenyl acetic acid (R-
MTPA) in place of S-MTPA, R-MTPA ester was also similarly
prepared from 0.6 mg of compound 1, resulting in 3 (1.0 mg,
0.0015 mmol, 89%).

S-MTPA ester 2

White powder.

[a]p>:-196 (¢ 0.007, CHCL,).

'H NMR (CDCls): & 7.26-7.45 (5H, m), 6.07 (1H, m, H-5), 6.02
(1H, m, H-3), 6.01 (1H, m, H-28), 5.61 (1H, dd, J = 16.5, 6.5 Hz,
H-4), 5.48 (1H, m, H-29), 3.07 (1H, d, J = 2.5 Hz, H-31), 2.59 (1H,
d, J=2.0 Hz, H-1), 2.42 (2H, brq, J = 15.0, 8.0 Hz, H-27), 2.18
(2H, m, H-25), 2.13 (2H, m, H-22), 2.08 (2H, q, J = 7.0 Hz, H-6),
1.61 (2H, quint, J = 7.0 Hz, H-21), 1.48 (2H, m, H-21), 1.38 (2H,
m, H-7), 1.26 (26H, m, H-8~H-20).

HRESIMS: m/z 675.4028 [M+Na]"; caled for C4HssF;O;Na:
675.4001.

R-MTPA ester 3

White powder.

[a]p>:-116 (¢ 0.010, CHCI,).

"H NMR (CDCl,): & 7.26-7.45 (5H, m), 6.03 (1H, m, H-3), 6.02
(1H, m, H-5), 6.01 (1H, m, H-28), 5.50 (1H, m, H-4), 5.48 (1H, m,
H-29),3.07 (1H, d, J = 2.5 Hz, H-31), 2.63 (1H, d, J= 2.0 Hz, H-1),
242 (2H, brq, J = 13.5, 7.5 Hz, H-27), 2.18 (2H, m, H-25), 2.13
(2H, m, H-22), 2.04 (2H, q, J = 7.0 Hz, H-6), 1.61 (2H, quint,
J =17.0 Hz, H-26), 1.48 (2H, m, H-21), 1.38 (2H, m, H-7), 1.26
(26H, m, H-8~H-20).

HRESIMS: m/z 6754025 [M+Na]"; caled for C,HssF50;Na:
675.4001.

Preliminary cytotoxicity test: Suspensions of NBT-II cells in 1 mL
DMEM (Dulbecco’s Modified Eagle Medium) were dispensed into
24 wells. After preincubation for 24 h, DMSO (Dimethylsulfoxide)
solution of compound 1 was added to each well to adjust the final
concentration at 5 and 10 pg/mL. After 48 h incubation, each well
was observed under a microscope.

Supplementary data: 'H, *C and 2D NMR spectra of compound 1
and cell assay images are available.
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