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Abstract

Project Code: MRG5080190

Project Title: Antimalarial agents from marine sponges, Ciocalapata sp. and Halichondria sp.

Investigator:  Assistant Professor Dr. Chatchai Wattanapiromsakul

Faculty of Pharmaceutical Science, Prince of Songkla University

Dr. Khanit Suwanborirux

Faculty of Pharmaceutical Sciences, Chulalongkorn University

Email address: chatchai.w@psu.ac.th

Project Period: 2 Years

Abstract: A study of antimalarial agent from Ciocalapata sp. led to isolate new isonitrile
diterpene of the amphilectane family, 8-isocyanoamphilecta-11(20),15-diene, along with three
known isonitriles; 8,15-diisocyano-11(20)-amphilectene; 7-isocyanoamphilecta-11(20),15-diene;
and 8-isocyanoamphilecta-11(20),14-diene. and two steroidal peroxides; ergosterol peroxide and
SOL,9OL—epidi0xy—80L,14OL—epoxy—(22E)—erg0sta—6,22—dien—3B—ol . The four isonitriles were
strongly active against Plasmodium falciparum K1 with the IC s in a range of 0.09-1.07 uM.
The steroidal peroxides were less active in the antimalarial bioassay (IC ;s 6.28 and 7.13 uM,
respectively). A study of antimalarial agent from Halichondria found that antimalarial agent was

sticky with stationary phase. The isolation can not be done.

Keywords : Antimalarial, Ciocalapata, Halichondria, Isonitrile diterpene, Steroidal peroxide
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Freeze-dried sponge (279 g)
macerated with hexane, CH,Cl, and CH;0H

hexane-extract (7 g)

Fraction |
(667 mg)

Compound 4
(101 mg)

Fraction II
(723 mg)

SiO, column, 50% EtOAc in hexane HPLC,
RP-C18, 10% aq CH;CN

Compound 1

(6 mg)
New

Compound 2
(4 mg)

Compound 3
(7 mg)

HPLC, RP-C18, 5% aq CH;{CN

CH,Cl,-extract (6 g CH;OH-extract (63 g)

Si0, column, increase polarity from hexane to 50% CH;OH in CH,Cl,

Sephadex LH-20 column,
50% EtOAc in hexane

SiO, column, 9:18:73 THF:EtOAc:hexane

Si0, column, 50% EtOAc in hexane

(3 mg)

Compound 5

v Y
UHUONA 1. MSuena1salanWesin Ciocalapata sp.

Compound 6
(4 mg)
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8-Isocyanoamphilecta-11(20),15-diene (1): white amorphous solid; [Ol], -51 (¢ 0.33; CHCL,);

UV (CHCI) A, (log €) 244 (2.38) nm; IR (thin film) V. 2950, 2150, 895 cm; 'H and "°C

max

NMR (500 MHz for 'H and 125 MHz for "C) Yoyaluaisiadl 1; ESIMS m/z (% relative

intensity) 320 ([M+Na]+, 100). HRESIMS m/z 320.2338 (calcd for C, H, NNa, 320.2348).

7-Isocyanoamphilecta-11(20),15-diene (2): white amorphous solid; [0l], +63 (¢ 0.25; CHCL,);

UV (CHCL) A (log €) 244 (2.70) nm; IR (thin film) V__ 2950, 2125, 880 cm; 'H and "°C

max

NMR (500 MHz for 'H and 125 MHz for "C) Yeyaluasiaf 2; ESIMS m/z (% relative

intensity) 320 ((M+Na]’, 100), 271 (9).

8-Isocyanoamphilecta-11(20),14-diene (3): white amorphous solid; [Ol], -27 (¢ 0.38; CHCL,);

UV (CHCL) A, (log €) 244 (2.57) nm; IR (thin film) V__ 2925, 2125 cm ; 'H and "C NMR

max

(500 MHz for 'H and 125 MHz for "'C) %’ayjaiumiwﬁ 3; ESIMS m/z (% relative intensity) 320

(IM+Na]’, 100), 271 (18).

8,15-Diisocyano-11(20)-amphilectene (4): white needles (hexane); [Ol], -56 (¢ 0.28; CHCL);

UV (CHCL) A (log €) 244 (2.41) nm; IR (thin film) V,__ 2925, 2150 cm ; 'H and "C NMR

max

(500 MHz for 'H and 125 MHz for "°C) 9oyalua15199 4; ESIMS m/z (% relative intensity) 347

(IM+Na]’, 8), 271 (30), 212 (100).

5,9-epidioxy-8,14-epoxyergosta-6,22-dien-3-ol (5): white amorphous solid; [Ol], +15 (¢ 0.04;

CHCl,); UV (CHCI,) A (log €) 244 (2.86) nm; IR (thin film) V___ 3450, 3250, 2975, 2875,

1460, 1350 cm_l; 'H and "C NMR (500 MHz for 'H and 125 MHz for 13C) %’ayjalumﬁnﬁ 5;
EIMS m/z (% relative intensity) 442 ([M]+, 4), 317 (100), 107 (77); HREIMS m/z 442.3085 (calcd

for C,;H,,0,, 442.3083).

287742
5,8-Epidioxyergosta-6,22-dien-3-ol (6): white amorphous solid; [Ol], -16 (¢ 0.38; CHCL,); UV

(CHCL) A (log €) 244 (2.68) nm; IR (thin film) V__ 3500, 3200, 2975, 2925 cm ; 'H and "°C
3 g max

max

NMR (500 MHz for 'H and 125 MHz for "C) Yoyaluaindl 6; EIMS m/z (% relative

intensity) 428 (M1, 5), 396 (100), 149 (57).
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M13519% 1 NMR data of 1 (500 MHz for 'H and 125 MHz for "C; C,D,)

Position "C (mult.) 'H (mult.; J in Hz) HMBC correlation
(C—H)
1 33.9 (CH) 1.67 (m) H-2, H-3, H-14
2a 39.8 (CH,) 1.78 (m) H-3, H-4, H-12, H-18
b 0.58 (ddd; 13.2,11.7, 11.5)
3 35.9 (CH) 0.79 (m) H-4, H-5, H-13, H-18
4 43.0 (CH) 1.13 (br dd; 10.5, 8.2) H-3, H-6, H-13, H-18
5a 30.0 (CH,) 1.78 (m) H-3, H-6, H-13
b 0.48 (dddd; 11.9,11.4,9.4,3.8)
6a 30.1 (CH,) 1.23 (brd; 13.4) H-5, H-7
b 1.46 (m)
7 40.8 (CH) 0.83 (m) H-6, H-19
8 66.6 (C)' - H-9, H-10, H-12, H-13, H-19
9a 39.4 (CH,) 1.90 (m) H-10
b 0.86 (ddd; 13.1, 11.7, 2.3)
10a 33.6 (CH,) 2.34 (ddd; 13.0, 13.0, 4.4) H-9, H-20
b 2.00 (ddd; 13.0, 2.3, 2.2)
11 150.1 (C) - H-9, H-10, H-12, H-13, H-20
12 46.1 (CH) 1.93 (m) H-1, H-13, H-14, H-20
13 55.5(CH) 0.64 (ddt; 10.9, 9.8, 3.2) H-4, H-6, H-12
14a 43.0 (CH,) 2.66 (br d; 14.7) H-1, H-2, H-16
b 1.43 (m)
15 144.2 (C) - H-1, H-16
16a 111.5(CH,) 4.77 (brs) H-14, H-17
b 4.85 (brs)
17 22.7 (CH,) 1.66 (s, 3H) H-16
18 19.7 (CH,) 0.75 (br s, 3H) H-2
19 15.7 (CH,) 0.82 (br s, 3H) -
20a 105.8 (CH,) 4.77 (brs) H-10, H-12
b 4.66(d; 1.1)
21 159.9 (O)* - -

Note; ' t,J=4.2 Hz



M51397 2 NMR data of 2 (500 MHz for 'H and 125 MHz for 13C; C.D,)

Position "C (mult.)

'H (mult.; J in Hz)

Position "C (mult.)

'H (mult.; J in Hz)

1 34.9 (CH)

2a 41.3 (CH,)
b

3 39.9 (CH)

4 39.9 (CH)

5a 24.7 (CH,)
b

6a 33.6 (CH,)
b

7 59.3 (C)"

8 42.3 (CH)

9a 21.8 (CH,)
b

1.58 (m)

1.84 (ddd; 13.9, 3.4,
3.4)

0.50 (brd, 11.4)

1.08 (m)

1.42 (m)

1.74 (br ddd; 13.0, 7.8,
7.1)

0.66 (dddd; 13.0, 6.4,
3.8,3.2)

1.43 (m)

1.06 (m)

1.19 (m)

1.64 (m)

1.66 (m)

10 a
b
11
12
13
14 a

15
16 a

17
18
19
20 a

21

33.9(CH,) 2.24 (ddd; 14.2,5.9, 1.6)
2.02 (ddd; 14.2,9.6,9.4)
148.8 (C) -
49.2 (CH) 1.35(dd; 10.8,10.6)
45.5(CH) 0.87 (brdd; 10.8, 10.6)
42.3 (CHZ) 2.72 (br d; 13.7)
1.44 (m)
144.3 (C) -
111.7 (CH,) 4.86 (brs)
4.80 (brs)
22.0 (CH3) 1.68 (brs, 3H)
19.4 (CH,) 0.77 (brs, 3H)
28.7 (CH3) 0.98 (t; 1.8, 3H)
106.6 (CH,) 4.86 (brs)
4.67 (brs)
158.5 (C)" -

Note; “t,J=5.0 Hz.

M31391 3 NMR data of 3 (500 MHz for '"H and 125 MHz for 13C; C.D,)

Position "C (mult)  'H (mult;Jin Hz) |Position "C (mult) 'H (mult.;Jin Hz)
1 37.7(CH) 2.32 (brddd; 10.8,10.0,| 10a  33.1(CH,) 2.43 (ddd; 13.3,13.0, 2.0)
4.3) b 2.01 (ddd; 13.3,2.1,2.0)
2a 412 (CH,) 1.47 (m) 11 149.3 (C) -
b 0.87 (m) 12 46.2 (CH) 2.07 (dd; 10.8, 10.7)
3 36.3 (CH) 0.88 (m) 13 543 (CH) 0.64 (ddt; 11.0,10.7, 3.6)
4 42.9(CH) 1.16 (brdd; 11.0,10.6) | 14 131.8 (CH) 4.88 (brd;8.5)
5a 30.1(CH,) 1.78 (brd; 10.6) 15 128.5 (C) -
0.52 (dddd; 13.5,13.2, | 16 17.8 (CH,) 1.57 (brs, 3H)
13.1,4.1) 17 25.6 (CH,) 1.62 (brs,3H)
6a 30.1 (CH,) 1.47 (m) 18 19.6 (CH,) 0.75 (dd; 6.0, 2.1, 3H)
b 1.24 (br d; 14.7) 19 15.7 (CH,) 0.83 (brd; 6.4, 3H)
7 40.7 (CH) 0.83 (m) 20a  107.7(CH,) 4.79 (brs)
8 66.5 (C)" - b 4.68 (d; 1.4)
9a 38.6 (CH,) 1.90 (brdd; 13.0,2.0) | 21 159.9 (C)° -
b 0.85 (m)

Note; " t,J=3.7 Hz.



M51397 4 NMR data of 4 (500 MHz for 'H and 125 MHz for 13C; C.D,)

Position 'C (mult)  'H (mult; Jin Hz) |Position "C (mult) 'H (mult; J in Hz)
1 33.3(CH) 1.80 (m) 10a 33.7(CH,) 225 (ddd; 13.3,12.8,4.1)
2a 41.0 (CH,) 2.08 (brd;13.3) b 2.00 (ddd; 13.3,4.1,2.7)
b 0.62 (m) 11 149.8 (C) -
3 354 (CH) 1.04 (m) 12 46.1 (CH) 1.78 (m)
42.7(CH) 0.76 (m) 13 552 (CH) 0.67 (m)
5a 29.8 (CH,) 1.25 (brd; 13.8) 14a 455(CH,) 1.81 (m)
0.50 (dddd; 13.4,132,] b 0.71 (m)
11.9,4.1) 15 56.3 (C)° -
6a 30.0 (CH,) 1.74 (m) 16 30.2(CH,) 1.05 (brs, 3H)
b 1.41 (dddd; 13.7,13.2,] 17 31.4(CH,) 1.05 (brs, 3H)
12.4,3.7) 18 19.8 (CH,) 0.76 (brs, 3H)
40.7 (CH) 0.84 (m) 19 15.7(CH,) 0.82 (d; 6.4, 3H)
8 66.7 (C)" - 20 a 106.5 (CH,) 4.77 (brs)
9a 39.5(CH,) 1.93 (brd; 13.3) b 4.71 (brs)
b 0.88 (m) 21 157.8 (C)° -
22 159.7 (C)* -

Note; “t,J=3.7 Hz

*t,J=5.0 Hz.
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M15131 5 NMR data of 5 (500 MHz for 'H and 125 MHz for "'C; C,D,)

Position C (mult) 'H (mult; J in Hz) HMBC correlation
(C—H)

1 ax 279 (CH,) 1.92 (br d; 13.3) H-19

eq 1.05 (ddd; 13.3, 3.3, 3.2)
2 ax 31.2(CH,) 1.26 (m) H-4

eq 1.61 (m)
3 ax 65.9 (CH) 3.82(dddd; 11.0, 9.6, 5.0, 4.5) H-4
4 ax 36.1 (CH,) 1.34 (m) H-6

eq 1.98 (dd; 14.2, 5.0)
5 85.5(C) - H-4, H-6
6 135.9 (CH) 5.61(d; 9.6) H-7
7 128.9 (CH) 5.45(d; 9.6) H-6
8 64.1 (C) - H-6, H-11
9 86.6 (C) - H-7, H-11, H-12, H-19
10 50.5 (C) - H-19
11 ax 20.1 (CH,) 1.44 (m) -

eq 1.64 (m)
12 ax 33.8 (CH,) 1.37 (m) H-11, H-18

eq 1.67 (m)
13 40.4 (C) - H-11, H-15, H-18
14 74.83 (C) - H-7, H-12, H-15, H-16, H-18
15a 27.6 (CH,) 1.80 (m) H-16

b 1.28 (m)
16 a 26.6 (CH,) 1.58 (m) -

b 1.55 (m)
17 55.5 (CH) 1.32 (m) H-16, H-18, H-20, H-21
18 15.8 (CH,) 0.93 (s, 3H) -
19 15.6 (CH,) 1.06 (s, 3H) -
20 39.6 (CH) 2.02 (br d; 8.2) H-22, H-23
21 21.1 (CH,) 0.93 (d; 6.9, 3H) -
22 135.4 (CH) 5.07 (dd; 15.1, 8.2) H-21, H-24
23 132.6 (CH) 5.20 (dd; 15.1, 7.8) H-20, H-24
24 43.1 (CH) 1.86 (m) H-22, H-23, H-26, H-27, H-28
25 33.3 (CH) 1.48 (m) H-27
26 19.9 (CH,) 0.89 (d; 6.8, 3H) H-25
27 20.1 (CH,) 0.88 (d; 6.9, 3H) H-24
28 17.8 (CH,) 0.97 (d; 6.9, 3H) H-23, H-24




51397 6 NMR data of 6 (500 MHz for 'H and 125 MHz for 13C; C.D,)

Position C (mult) 'H (mult; J in Hz) Position C (mult) 'H (mult; J in Hz)
1 ax 35.1(CH,) 2.08 (brdd;13.8,3.2) | 13 444 (C) -
eq 1.48 (m) 14 52.0(CH) 1.54 (brd;7.4)
2 ax 30.5(CH,) 1.43 (m) 15a 21.6(CH,)) L.75 (m)
eq 1.66 (m) b 1.33 (m)
3 ax 66.2(CH) 3.90 (dddd; 11.0,10.6, | 16a 289(CH, 1.38 (m)
5.9,5.0) b 1.23 (m)
4 ax 374(CH,) 1.70 (m) 17 56.2(CH) 0.98 (brd;6.9)
eq 2.03 (brdd; 4.0,1.9) 18 129 (CH,) 0.59 (s,3H)
5 81.6 (C) - 19 18.2(CH,) 0.66 (s,3H)
6 135.7(CH) 5.94 (d;8.4) 20 40.1 (CH) 1.93 (qdd;6.9,9.2)
7 130.7 (CH) 6.27 (d; 8.4) 21 21.1 (CH, 0.99 (d;6.9,3H)
8 78.8 (C) - 22 135.8 (CH) 5.12 (dd; 15.1, 8.6)
9 51.7(CH) 1.51 (m) 23 1323 (CH) 5.24 (dd; 15.1,7.7)
10 37.2(C) - 24 43.8(CH) 1.87 (brqd;6.9,13.7)
11 ax 23.6(CH,) 1.62 (m) 25 334(CH) 147 (m)
eq 1.21 (m) 26 20.2(CH,) 0.89 (d;6.9,3H)
12 ax 39.6 (CH,) 1.73 (m) 27 19.8(CH,) 0.88 (d; 6.8, 3H)
eq 0.92 (brdd; 6.4,2.7) 28 17.6 (CH,) 0.97 (d;6.9,3H)

] d
M3191 7 WamInaaeugNEAIMINAN3alagIB microculture radioisotope technique

compound 1 2 3 4 5 6 artemisinin dihydroartemisinin
Antimalarial | 0.98 | 1.07 | 0.44 | 0.09 | 7.42 | 6.28 0.01 0.004
1C,, (V)

miaﬁ’mngmnm5mnﬂmi§1 Halichondria

Yilowin Halichondria 2 kg W 1% 1ag 1933 freeze drying I¥loariuma 2523 g
el asadas methanol ldaisaria 68.83 g wiavniuinll partition e
hexane 2.80 g, dichloromethane 2.74 g, butanol 14.16 g Lms%uiia 4395 ¢ ﬂiﬂmﬁnﬂﬁ‘@"lﬁmi{
éfmmmﬁﬂwu’jﬂ?u dichloromethane Liaig %u butanol ﬁi]“l/l%g antimalarial taz¥ia IC,, = 0.27
pg/ml 1ag 2.71 pg/mlAuaIay WE99IMTU94 dichloromethane MEANTIENT AFAGATY
stationary phase 1117 Iausarhasanaduunld 3498 en391AF butanol IIMIadia
won wuasasaludi butanol Tasaiasaus 2.19 g dinfimdedhunde wainiu
s ﬁﬂi]mﬂ%u butanol M1 column chromatography Taely sephadex LH-20 @

3 =] ] a =
stationary phase 1182 methanol 111 mobile phase WU ld@NIDUENAITUTENT 1A
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a q ° [ v
azduazInsaiwanmsnaaes nazdaraveuuzdmivnuiIdalueinan

NANANMINAABIANNTOUINENT IA 2 ﬂﬁ:llﬁﬂ isonitrile diterpenes 4l81¥ steroidal

9 9

. 4 a 4 a"a} Y U 1 Y 1 a’s}
peroxides Lﬁﬂ?tﬂiW&Wﬁ]ﬂ‘ﬁ@ﬂHNWﬁﬂ?EJGUE]Q’E'T'ITVN 2 NAUNUNFITNN 2 ﬂquﬁnmmummﬁﬂ
1 ' . L. . = Sa ' A = = ' . L.
n,mmﬂuﬂqu isonitrile diterpenes UENTANIT 5.9-82 1IN wmmmﬂmum&ﬂunqu isonitrile
. 9 o 1o [ .. 1 A 2 Ay Y =y
diterpene AIYNUWUIIAULKUN isonitrile ”lmmzmnuwaguu C-7 59 C-8 ﬁ'li‘]/lvlﬂlli]‘]/]‘ﬁ@'lu

~ Y A o A ) ' a A a A Y oA
3J1a1l§f]clﬂalﬂﬂ\1ﬂu ‘Wiﬂﬁmﬂﬂiﬂﬂﬂ1 ICSO VDAFTNTIVUAN 1 UL d1TFUAN 2 LmZWU’JT’LﬂMYiQ

4
=

. . ' ! < Y ' a A ! v L. o o
isonitrile 2 WYy gNTIZANGA Fagldena1 IC,, vosaIHIAN 4 LeAAIIMNY isonitrile STy

¢ A

) o = = [ a 1 4 ' ' . .. -
AIMIUNITDBNYND mﬁ)mﬁﬂymmmmgﬂuwyﬁmmaa W‘U'ﬂfﬂiiuﬂ'ﬁqll isonitrile diterpenes

1 ] aaAa 1 4 < s a {
daulug hilifudomaduziaduy (MCF-7) uazaaln@ (Fibroblast) eniuansniivg

1 =) $ d' 3 = Q’
isonitrile 2 ¥ (mwu@ﬁ 4) luvaznans steroidal peroxides N 2 YUALTAIYNTINNIZLIIZIY
1 J 1< 1 4 a v o w . ) @ awv
avyaaNsINNIwadlnAediisd Ay (Wattanapiromsakul et al., 2009) FIMTLNIUITY

4 v

lusunanisazdnyina Inmseengniueseslungu isonitrile diterpenes LAZAITUINAITN
= Q"Q} = oy a A I 9 A Q"BI A Ao = 9
lgnianunarsenneahvateytia el laasnlgnisuuaisenauaz il lnseasig

3 Y I~ [ [ a '
wannaeienaza150 1% 11Ty lead compound Jumsiannasnuas eyl 1d
A % = tﬂy 1 1 ... 2 o J 1 oAA Aa A
weannluilagifununimsaeaeelungy artemisinin Favauiluengunulscansnings

[

Y @ = A A 1 Aq ¥ o a &
mﬂmzEJznaﬂumﬁﬂmmmLﬁmwmna‘u 2 mwmizﬂz!,mmMMmﬁﬂmmu BN

Y v Aawv Ao =3 [ =~ Y
ilEWW]"IﬂTiﬁﬂBTﬁgEJ%L'JaVU'E’)QfﬂﬁﬁﬂBTIﬁﬂNTaniﬂiuﬂﬂJ‘m%W

Yo UnAAINa1INY 1aerin)

(BIOTEC, 2009)
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