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ABSTRACT

The study on chemical composition of Xestospongia testudinaria
collecting from Phu Quoc marine, Kien Giang Province was partly
described in this paper. That is the first chemical report on the primitive
sedentary aquatic invertebrate of the Southern waters of Vietnam in the
Laboratory of bioactive natural compounds. In this project the sterol,
oxime, lactone compounds were isolated and identified, including
xestosterol (1), 2-methylmaleimide5-oxime (2), tetillapyrone (3). The
chemical structures of these compounds were determined on the basis of
analyzing modern spectral data (1D- and 2D-NMR, ESI-MS) and the
comparison with published data in other species.

TOM TAT

Bai bdo trinh bay mét phan két qua nghién ciru thanh phan héa hoc ciia
lodi hdi mién Xestospongia testudinaria dirge thu thdp ¢ viimg bién Phii
Quéc, tinh Kién Giang. Pdy la bdo cdo khao sdt héa hoc ddu tién trén
nhém dong vit da bao nguyén thiyy thu tai ving bién phia nam Viét Nam
dang dwoc thue hién tai phong thi nghiém vé nghién ciru hop chat thién
nhién ¢ hoat tinh sinh hoc. Pé tai phdn ldp cdc sterol, oxime, lactone va
da nhdn danh dwoc 3 hop chdt gom: xestosterol (1), 2-methylmaleimide-
5-oxime (2), tetillapyrone (3). Cau triic héa hoc cia cdc hop chit ndy
duoe xdc dinh trén co sé phan tich div liéu quang phé hién dai (phé 1D-
va 2D-NMR va ESI-MS) két hop so sanh véi cdc dit liéu phé ciia hop chat
dd cong bo, cé thé trong cdc lodi khdc.

Trich dan: Ton Nir Lién Huong, Phan Minh Phuc, V5 Duy An, Pham Thu Hﬁng va Cao Thi Yén Nhi, 2020.
Phén 1p dinh danh hop chat oxime, tetillapyrone tir loai hai mién Xestospongia testudinaria ving
bién Kién Giang. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(5A): 72-77.

sw ddi xung riéng biét. Hai mién dugc tim thay rong

1 GIOITHIEU rdi trong dai duong va c6 kha nang chiu duoc 4p suat
Hai mién, con goi 1a bot bién (sponge) 1a mot va nhiét d¢ cao (Sagar et al., 2010). Hai mién médc
trong nhitng nhém sinh vat nguyén thuy, it van du khong c6 hé than kinh va tiéu héa nhung c6 than
dong, trong nganh dong vat than 16, nganh porifera, hinh day véi nhiéu 16 va céc 16 nay cho phép nuéc

¢6 cdu trac don gian véi co thé thiéu cau tao mo va
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di xuyén qua co thé chung (Newman et al., 2004;
Laport et al., 2009).

Hai mién c6 céac té bao khong chuyén biét c6 thé
bién d6i thanh cac loai té bao khac va thuong di
chuyén giira cac 16p té bao chinh va 16p mesohyl
trong qua trinh sinh trudong. Chinh nhd ciu tric co
thé rat dac biét nay ma hai mién c6 kha ning tai tao
céc co quan bi mat ciing nhu sinh tong hop dugc
nhiéu hop chat rat mai la chua duoc biét dén & cac
dong vat khac. Hai mién vi thé rit c6 gia tri khoa
hoc. Sau thap nién 1970, cac nha khoa hoc nghién
cttu ki hon vé hoat tinh cua cac san pham ty nhién
S0 Vé6i san pham téng hop va do vay cac hoat chét
trong hai mién cang duoc quan tim nhiéu. Nhiéu chi
hai mién khac nhau da dugc nghién ctru hoa hoc,
nhiéu khung hop chét bién dudng thi cap cua chi
Xestospongia (ho Petrosiidae) di duoc cong bd. Cu
thé nhu hang loat hop chat alkaloid isoquinoline,
quinone, macrocyclic quinolizidine va
pyridoacridine, spongesterol, polyacetylenic acid va
ester véi trit lugng phong phu (Zhou et al., 2010).
Ngoai ra, cac hop chit phan 1ap duoc tir cac loai hai
mién ctia chi Xestospongia nay co6 hoat tinh sinh hoc
kha dang ké nhu khang viém, khang oxy hoéa, diéu
hoa mién dich, chéng nhiém tring, khang khuan va
dang quan tdm hon ca 1a tc ché virus HIV (El-
Shitany et al., 2015; EI-Gamal et al., 2016).

Trong nghién ciru da cong bd trude day cta Ton
Nit Lién Huong va ctv. (2019), cao alcol tong cua
céc loai hai mién thu tai Phi Quéc nay c6 kha ning
gdy doc trén dong té bao Hep-G2 gay ung thu gan &
nguoi; trong d6 thir nghiém trén mau cao X.
testudinaria cho gia tri ICso = 56.34 pg/mL.

Bai bao ndy trinh bay nhitng két qua khoi dau vé
viéc phan lap, dinh dani] cua 3 hqp,chét méi trén loai
X. testudinaria vung bién Phi Quoc, Kién Giang.

2 THUC NGHIEM
2.1 Nguyén vat li¢u

Hai mién Xestospongia testudinaria dugc thu
thap ¢ tang nudce sau 5-10 m, tai toa do N 09°58°
17.8°(E 104°01°34.4°*) tai huyén An Thai, Pha
Quéc, Kién Giang vao thang 01 nam 2018, dugc
dinh danh khoa hoc béi TS. Thai Minh Quang, Vién
Hai duong hoc, Nha Trang, Viét Nam. Nguyén li¢u
duoc rira va ngam trong ethanol 75° dé bao quan
lanh rdi di chuyén ngay vé noi tap két, luu tri.

2.2 Phuwong tién

Phuong phap sac ky cot ho dugc ap dung trén
cac cao chiét co tinh phan cuc khac nhau tir nguyén
liéu hai mién X. testudinaria.
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Dung méi hitu co str dung trong nghién ciru hiéu
Chemsol (Viét Nam). Silica gel 60 (0.063-0.200
mm, Merck, Dirc) duoc ding cho sic ky cot. Sic ky
I6p mong sir dung ban silica gel trang san Fass
(Merck).

Pho H-NMR (500 MHz) va 3C-NMR (125
MH?z) va cac twong quan hai chiéu duoc ghi lai bang
may cong huong tir nhan Bruker Avance 500 MHz.
Pho khdi ESI-MS dugc ghi bang may VG 7070, 70
eV. Cac thiét bj phan tich phd dwoc thuc hién tai
Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

2.3 Phan 1ap

Hai mién X. testudinaria (3.54 kg) duoc chiét
xuét vai ethanol 75° ¢ nhiét d6 phong. Dich chiét
ethanol dugc loc va lam bay hoi dudi ap suat giam
bang thiét bi c6 quay, nhiét d6 ndi 50°C, tao ra 51 g
cao tong. Mot phan cao ethanol nay (25 g) dwoc tiép
tuc xur 1y bang cach chiét long - long véi cac dung
moi n-hexane (Hex), dichloromethane (DC), ethyl
acetate (EA). C6 quay cac dich chiét, thu duoc bon
loai cao: Hex (2.3 g), DC (1.3 g), EA (1.0 g) va phan
cao EtOH/H,0 (20 g).

Phan cao chiét Hex (2.3 g) duogc sic ky trén cot
silica gel va rua giai véi hé dung moi
Hexane/CH,CI, tir 30% CH,CI, 1én 100% CH.CI,
va xa cot bang MeOH. Sau qué trinh sic ky, thu
dugc nam phan doan (Hex1-5), trong d6 hop chat
xestosterol (1, 5.3 mg) dugc phan 14p ¢ phan doan
2, sau khi nap cot va rira giai bing dung méi CH,Cl,
va tai két tinh trong CHCls.

Phan cao chiét EA (1,0 g) duoc xu 1y twong ty
nhu trén, tién hanh sic ky cot v6i hé dung moi
EtOAc/MeOH dé tién hanh rira giai voi hé dung moi
gom EtOAc pha véi MeOH tang dan d¢ phén cyc tir
0 dén 30% MeOH, thu duoc niam phan doan (EA1-
5). Tir cac phan doan EA2, EA4 lan luot nap mau
1én cbt ho silica gel 60, va giai ly voi hé dung méi
tang dan tinh phan cyc tir CHCl3:MeOH (99:1) dén
(80:20) da phan 1ap dugc hai hop chét. Tai két tinh
cac chat 2 va 3 trong dung mdi EtOAc, va giri mau
phan tich NMR két qua thu duoc: 2-
methylmaleimide-5-oxime (2, 6.0 mg), tetillapyrone
(3, 5.0 mg).

3 KET QUA VA THAO LUAN

Hop chét 1 dang bot mau tring két tinh, vét sic
ky khong hap thu birc xa UV 254 nm, nhung hién
mau tim trong thudc thir hién hinh vanilne-acid
H>S04. Phd 'H-NMR cho thay rd sy hién dién cua
hai tin hiéu proton dai dién cho mét nhém
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exomethylene tai 64 4.69 (1H, brs, Ha-28) va 4.77
(1H, brs, Hb-28); mot tin hiéu proton nhéom olefin
tai 6n 5.35 (1H, t, J = 3.0 Hz); mot tin hiéu proton
nhom oxymethine tai dy 3.50 (1H, m); sau tin
hiéu proton nhém methyl tai 4 0.70 (3H, s), 1.01
(3H,s),0.96 (3H,d,J=6.6 Hz), 0.81 (6H,t,J=7.5
Hz, hai tin hiéu chdng 1én nhau), ngoai ra con c6 sau
tin hi€u proton nhom methine va 12 tin hiéu proton
nhém methylene. Cing véi phd H-NMR, phé 13C-
NMR ciing thé hién rd sy hién dién ciia cac tin higu

Tdp 56, S6 5A (2020): 72-77

carbon nhém exomethylene (=CH>) tai ¢ 108.7, hai
tin hiéu carbon nhom olefin (C=C) tai &¢c 140.8 va
8c 121.7 cua carbon tir cdp (>C=), mét tin hiéu
carbon nhém oxymethine d¢c 71.8, hai tin hiu
carbon tr cép, sau tin hiéu carbon nhom methine, 12
tin hi¢u carbon nhom methylene va sau tin hiéu
carbon nhém methyl phan bd & ving tir trudng cao.
Co thé nhan thdy, hop chit 1 c6 dang khung
cholesterol-5-en-3-ol, mot dang khung da dugc phat
hién & cac loai hai mién.

Bing 1: So sanh dir ligu phé NMR hep chét 1 va Xestosterol

Vi tri Hop chat 1 Xestosterol
: 3 (ppm) 8c (ppm) 84 (ppm) 3¢ (ppm)
e 373 373
2 - 28.2 28.2
3 352(m) 718  3.52 (m) 71.8
4 228(1Hym) soa 227 (1H, m) 422
2.25 (1Hp, m) 223 (1Hy, m)
5 - 1408 - 140.7
6 5.5 (brs) 1217  5.35 (brs) 121.7
7 - 317 - 315
8 - 319 - 31.9
9 - 502 - 50.2
0 - 358 - 35.8
1 - 211 - 21.1
12 - 398 - 39.8
13 - 424 - 42.4
14 - 568 - 56.8
15 - 243 - 24.3
16 - 295 - 29.4
17 - 56.1 - 56.0
18 0.68(s) 119  0.68(s) 11.9
19 1.01(s) 19.4  1.00 (s) 19.4
20 - 356 - 35.8
21 0.94(d,J=65) 18.8 0.94(d, J = 6.6) 18.8
2 - 345 - 34.4
23 - 316 - 315
24 - 1527 - 152.6
25  1.82(m) 502 1.82(m) 50.1
26 - 265 - 26.4
27 - 264 - 26.3
4.68 (1Ha, brs) 4.68 (1Ha, brs) 108.8
28 476 (1Hy, brs) 108:7 4 76 (1Hs, brs)
29  0.81(3H,t J=75) 121 0.80(t J=7.3) 12.0
30 0.81(3H,tJ=75) 124 0.80(t,J=7.3) 12.1

Ghi chit: Dung méi ghi phé ciia 2 mdu déu la CDCI3, 13C-NMR 125 Hz, 1H-NMR 500 Hz

Tién hanh so sanh dit liéu ph6 cua hop chat 1 da

¢6 1ap véi Xestosterol da cong bd, két qua rat twong
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dong. Tir d6 dé nghi cau triic hop chét 1 chinh 12 hop
chat Xestosterol (EI-Gamal et al.; 2016).
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6 Xestosterol

Hop chit 2 c¢6 dang tinh thé hinh kim, khong
mau. Ph6 H-NMR chi cho thay c6 4 tin hiéu proton,
trong d6 mot tin hiéu proton tai 6n 10.96 (1H, brs)
la cia proton lién két tryc tiép voi nguyén to
nitrogen, mot tin hiéu tai &y 10.55 (1H, brs) la
proton nhém hydroxyl gin truc tiép voi nguyén tb
nitrogen mang ndi déi, mot tin hiéu proton dai dién
cho nhom olefin tai 64 7.23 (1H, d, J = 1.0 Hz) va
mot tin hiéu proton dai dién nhém methyl tai 5y 1.72
(3H, d, J = 1.0 Hz), bi doi V& ving tir truong thap vi
lién két tryc tiép voi nhom olefin.

Pho 13C- két hop DEPT-NMR cho thay hop chat
¢6 5 tin hiéu carbon gém 4 carbon tir cap, mot tam
cép va mot nhét cip. Phan tir co mot nhom carbon
carbonyl tai 8¢ 164.8, hai tin hiéu carbon nhém
olefin tai 8¢ 107.6, 137.6 va thém moét tin hiéu
carbon nhém methyl tai 8¢ 11.7. Phé HMBC cho
thiy twong quan HMBC giira proton nhom methyl
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véi carbon carbonyl va tin hiéu tai 8¢ 107.6, ching
t6 nhom methyl c6 lién két tryc tiép véi carbon
nhom olefin nhu da phan tich ¢ ph6 H-NMR. Véi
tin hiéu carbon tir cAp tai 8¢ 151.4, duy nhat phu hop
truong hop carbon mang lién két doi véi nguyén tb
nitrogen.

Ngoai ra, cling nhan dién cua mot nhém oxime
trong phan tir &é phu hop véi phd NMR va MS. Ph
ESI-MS positive cho tin hiéu m/z = 126.9 [M + H]*
vapho negative cho tin hiéu m/z = 124.8, suy ra khéi
luong mol phan tir 1a 126.0 amu, pht hop véi cong
thirc phén tor CsHsO2No.

Du doan ciu tric cia hop chit 2 ¢6 chira nhom
oxime va nhém maleimide nén tién hanh so sanh dir
liéu phd cua 2 véi hop chat 3-Methylmaleimide-5-
oxime. Nhan thay su tuong dong caa hop chit 2 va
hop chat 3-Methyl-maleimide-5-oxime (d4 cong bd
phan 1ap tir loai hai mién Pseudoceratina purpurea.
ving Bién Dia Trung Hai), nén c6 thé nhan dinh:
hop chat 2 chinh 1 hop chat 3-methylmaleimide-
5-oxime (Kijoa et al., 2005).

Iz

3-Methylmaleimide-5-oxime

Bing 2: So sanh dir liéu phd hep chét 2 va 3-methylmaleimide-5-oxime

. Hop chit 2 3-Methylmaleimide-5-oxime
Vi tri
’ SH ppm dc ppm_ dx ppm dc ppm
2 - 164.8 - 164.9
3 - 1076 - 107.7
4 723 (d,J=1.0Hz) 137.6 7.26 (d, J = 0.9 Hz) 137.7
5 - 1514 - 151.5
CH; 1.72(d,J=1.0H2) 11.7 1.73 11.7
NH  10.96 (brs) - 11.03 (brs) -
OH  10.55 (brs) - 10.61 (brs) -

Dung méi DMSO-ds, *H-NMR 500 Hz, 3C-NMR 125 Hz.

Hop chit 3 1a hop chit c6 dang hinh kim, khong
mau, ban méng séc ky cho vét hap thu UV & buse
song 254 nm. Phd 'H-NMR cho thay su hién dién
cia nhiéu mii dic trung, gdm cé: 1 mili tin hiéu
proton nhom olefin tai 84 7.69 (1H, d, J = 1 Hz); ba
tin hiéu proton nhom oxymethine &4 3.75 (1H, g, J
=3.5Hz),4.23 (1H, q,J =3 Hz, J = 5.5 Hz), 6.16
(AH, t, J = 6 Hz); mot tin hiéu proton nhém
oxymethylene & 3.57 (2H, 9, J = 3.5 Hz, J = 4 Hz,
J =7 Hz); mét tin hi€u proton nhém methylene Sy
2.06 (2H, m) va ngoai ra con c6 ba tin hiéu proton
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nhom hydroxy tai oy 4.99 (1H, t, J = 5 Hz), 5.21
(1H, d, J = 4 Hz), 11.24 (1H, brs).

Két hop DEPT véi phd *C-NMR cho thay hop
chat 3 ¢6 10 tin hiéu carbon gom 3 carbon bac bon
trong d6 c6 mdt tin hiéu 1a nhém carbonyl tai 8¢
163.7 va hai tin hiéu tai 8¢ 150.4 va 109.3; 4 tin hiéu
carbon bac ba tng véi ba nhém oxymethine tai 8¢
70.4, 83.7 va 87.2 cung mét carbon olefin tai 136.0;
2 tin hiéu carbon bac hai dang -CH20H va -CHa-;
cudi cung c6 1 tin hi¢u carbon bac ba ~CHs. Vi hop
chit c6 hap thu UV budce séng 254 nm nén trong cau
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trac phai co h¢ lién hop thom, suy ra kha ning ton
tai hé vong pyrone trong phan tir. Tir phd HSQC xac
dinh dugc proton cta carbon olefin 1a tin hiéu tai oy
7.69; proton ciia nhém oxymethine tai 54 6.16 1a H-
7 va 3.75 1a H-9; cung vdi 2.06 (2H, m) la proton
cua vi tri C-8 cua vong furane ké can. Ngoai ra con
xac dinh &4 3.57 cua hai proton cua nhém CH,OH.

Céc twong quan HMBC bao gém: tin hiéu giao
gitra proton tai én 7.69 v&i nhitng carbon tai d¢c
163.7;150.4; 109.3; 83.7 va 12.7; proton tai 6 6.16
¢6 twong quan véi nhitng carbon tai d¢c 150.4 va
136.0; proton tai oy 3.57 twong quan va&i nhitng
carbon tai 6¢c 87.2 va 70.4 ; proton tai dn 2.06 co6
tuong quan véi nhixng carbon tai 6¢ 87.2; 83.7 va
70.4 ppm; proton tai dn 1,77 c6 tuwong quan véi
nhitng carbon tai 6c 163.7; 136.0 va 109.3. Can cu
hai tin hiéu HMBC gitra methyl-proton (dn 1,77) va
proton tai 8y 7.69 vai carbon tai 3¢ 109.3 ¢6 thé suy
ra gia tri d¢c 109.3 la tin hiéu trung cua 2 carbon: C-
3 va C-5 cua vong pyrone, nham Iy gidi nhom
methyl gan vao vong pyrone tai vi tri C-3 (3¢ 109.3)
theo cach danh sd trén khung nhu Hinh 1, dong thoi
dap tmg cac tuwong quan H-7 voi C-5. Tuong quan
HMBC gitra proton H-7 tai 84 6.16 V&i céc tin hiéu
carbon tai 8¢ 150.4 (C-6), 136.0 (C-4) cling dugc
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giai thich thoa dang theo co cau dé nghi nay. Cac
twong quan HMBC giira 2 vong duoc thé hién trong
Hinh 1.

Tiép tuc xdy dung cu triic hop chét 3 va so sanh
cac dir lieu NMR véi hop chat tetillapyron da phan
lap duoc trong loai Tetilla japonica, thiy dir liéu
hoan toan tring khdp nén c6 thé nhan dinh: hop chét
3 chinh la Tetillapyron (Wattanadilok et al., 2001),
cong thirc phan tir C11H140s. Tetillapyron ciling phan
lap dugc tr loai hai mién Haliclona baeri
(Wattanadilok et al., 2007) va da dugc xac dinh hinh
anh X-ray don tinh thé, xac nhan cu trac 1ap thé
nhu Hinh 1.

HO
Ho( ¥

10

1" (o)

HO™ ¢ 0”270

HO" 60”270
Tetillapyrone

Hinh 1: Mot s6 twong quan HMBC trong hop
chat 3 va cau triac dwgc dé nghi

Bing 3: So sanh dir ligu phd 1D-NMR (8, ppm) gitra hop chit 3 va tetillapyron, (DMSO-ds)

. Hop chit 3 Tetillapyron
M) 5 on(J, H2) 8¢
7 - 1637 - 163.8
3 - 1093 - 109.5
4 769(d,J=10) 1360 7.69 (d,J = 1.0) 136.2
5 - 1093 - 109.5
6 - 1504 - 150.5
7 6.16(tJ=60) 837 6.16(t J=68) 83.8
8 206 (2H, m) 391 2.09(m) 395
9 423(dt Ji=3.0, 1=55) 704 473 (dg, J:1=4.0, 1,=3.5) 705
10 3.75(q, J= 3.5) 872 3.75(q ) = 35) 87.8
11 357 (2H,m) 613 3.59 (ddd, J,;=12.0, 3,=5.1,J:=3.5) 61.4
CHs 1.7 (brs) 127 1.76 (brs) 123
6-OH  11.24 (brs) - 11.28 (brs) i
9-OH 5.21(d, J = 4.0) . 524(d,1=42) i
11-OH  4.99 (t, J = 5.0) . 5.04(t,J=51) !

T loai hai mién Xestospongia testudinaria thu
thap ¢ ving bién Kién Giang, Viét Nam, da phan lap
va dinh danh duoc hop chit Xestosterol (5.3 mg), va
hai hop chat lan dau xac dinh c6 trong loai nay 1a 2-
Methylmaleimide-5-oxime (6.0 mg) va
Tetillapyrone (5.0 mg). Pay 1a mot trong sd it cac
nghién ciru v& loai hai mién & khu vyc bién phia
Nam, Viét Nam dugc thuc hién trong nudc, gop
thém dit lidu vé thanh phin hoa hoc cua céc loai hai
mién ving bién nhiét dai.
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