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Abstract 
By using various chromatographic methods, four steroids, 3^-hydroxycholcst-5-en-7-one (1), 3/?,5a,6^-trio!cholest-

7-en (2), saringosterol (3), and cholesterol (4) were isolated from the melanolic extract of the Vietnamese marine 
sponge Mycale plumose. Their structures were identified by spectroscopic methods including ESI-MS, ID- and 2D-
NMR in comparison with the literature values. This is the first report of Ihe NMR data of 2. 
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1. MO DAU 

Hai mien dugc biet den nhu la mgt nguon tai 
nguyen thien nhien phong phii cung cap cac hoat 
chat CO kha nang khang ung thu do sy da dgng ve 
cau triic hoa hgc cac chat. Theo tac gia Liu va cgng 
sy [1], hai hgp chat metacycloprodigiosin va 
undecylprodigiosin dugc phan lap tir dich chiet 
chloroform ciia chiing xg khuan Saccharopolyspora 
sp. dugc trich ly tir loai hai mien Mycale plumose 
deu the hien hogt tinh gay dgc te bao rit t6t tren 5 
dong te bao ung thu ngudi ta P388, HL60, A-549, 
BEL-7402 va SPCA4. Hgp chat Pateamine [2], dugc 
phan lap tir loai hai mien Mycale sp. thu tai New 
Zealand, thi hien hoat tinh gay doc te bao rat manh 
doi vdi dong tl bao ung thu ngudi P388 (0,15 
ng/ml). Cac dan xuit mycalazal, dang pyrrole-2-
cacbadehyde co chira manh nhanh khac nhau d 
cacbon C-5 dugc phan lap tir loai hai mien Mycale 
Cecilia co kha nang ire ch6 su sinh trudng ciia mgt so 
dong ta bao ung thu ngudi, dac biet la dong LNcaP 
(tuyen tien liet) [3]. 

Mac dii da c6 mgt s6 nghien ciiru vi cac loai hai 
mien thupc chi Mycale, tuy nhien cho den nay van 
chua CO nghien ciru nao ve thanh phan hoa hgc ciia 
loai hai mien Mycale plumose. Bai bao nay thong 
bao mgt so ket qua nghien cuu thanh phan boa hgc 
cua ioai hai mien M. plumose. Tir dich chi6t phan 
doan hexane va butanol da phan lap dugc 4 hgp chat 
dang steroit. Cau true hda hgc ciia cac hgp chat dugc 
xac djnh la 3y3-hydroxycholest-5-en-7-one (1), 

3y9,5cc,6//-triolcholest-7-en (2), saringosterol (3) va 
cholesterol (4) bang cac phuang phap pho. 

2. THUC NGHIEM VA PHUONG PHAP NGHIEN 
CUU 

2.L Phuong phap tach chiet 

- sac ky Idp mong (TLC) dugc thyc hien tren 
ban mong trang san DC-Alufolien 60 F254 va RPis 
F254 (Merck-Due). Cac vet chat dugc phat hien bang 
den lir ngogi d hai budc song 254 va 368 nm hogc 
dimg thuoc thir la dung dich HjSOj 10%^ phun dfiu 
Ien ban mong rfii say d nhiet do cao cho den khi hien 
mau. 

- sac ky cgt (CC) dugc tien hanh vdi chit hap 
phu pha thudng (Silica gel 240-430 mesh, Merck) 
hoac pha dao (ODS-60-14/63, Fujisilisa-Nhal Ban). 

2.2. Cac phuong phap pho 

- Ph6 khoi lugng (ESI-MS) dugc do tren may 
AGILENT 1200 LC-MSD Trap, Vign Hoa hgc cac 
hgp chat thien nhien, Vien Khoa hpc va Cong nghe 
Viet Nam. 

- Ph6 cdng hudng tir nhan (NMR) duac do tren 
may Bruker AM500 FT-NMR Spectrometer, Vien 
Hoa hpc, Vign Khoa hpc va Cong nghe Viet Nam. 

2.3. Mau sinh vat bien 

Mau hai mien Mycale plumose Carter, 1882 
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dugc thu vao thang 6 nam 2011 tai Cat Ba, Hai 
Phong. Ten khoa hgc dugc PGS. TS. Dd Cdng 
Thung, Vign Tai nguyen va Mdi trudng bien giam 
dinh. Mau tieu ban dugc luu trir tgi Vign Tai nguyen 
va Mdi trudng bien, Hai Phdng va Vign Hda sinh 
bien. 

2.4. Phan lap cac htfp chat 

Hai mien Mycale plumose tuoi (20 kg) dugc thai 
nho, phoi kho, nghien nho va chiet 3 lan bang 
metanol (d SO^C, mdi lan 3 gid). Cac djch chiet dugc 
Ipc qua phcu hiit chan khong, logi bo dung moi dudi 
ap suat giam thu dugc 50 g can chiel metanol. Cgn 
chiet nay dugc hoa tan vao I III nirdc cat va tien 
hanh chiet phan bo lan lugt vdi dung mdi co dp phan 
cue tang dan la hecxan, clorofoc, elyl axclat va 
butanol (3 lan x IL). Ldp dung mdi huu co thu dugc 
sau 3 lan chiet dugc logi bo dung moi dudi ap suat 
giam Ihu dugc 7 g cgn hecxan, 20 g can clorofoc, 10 
g can ety! a\ctat va 3 g can butanol. 

Can clorofoc dugc hoa tan, tam bang silica gel 
pha thudng (ti lg 1/1,5), cat logi dung moi dudi ap 
suat giam den kho roi nghien min. Hon hgp nay 
dugc phan tach tho tren cgt sac ky vdi chat hap phy 
la silica gel pha thudng, su dung he dung mdi 
hecxan/etyl axetat (gradient tir IOO/0-O/IOO, v/v) thu 
dugc 5 phan doan (MPI-MP5). Phan doan MP2 
duac phan tach tren cgt sac ky sir dung silica gel pha 
thudng vdi he dung moi riia giai hecxan/axeton (6/1, 
v/v) thu dugc hgp chat 4 (8 mg). Phan dogn MP4 
dugc tinh che tren cgt sac ky sir dung silica gel pha 
thudng vdi he dung moi rua giai clorofoc/etyl axetat 
(5/1, v/v) thu dugc hgp chat 3 (6 mg). Phan dogn 
MP5 dugc hoa tan bang clorofoc, tam bang silica gel 
pha thudng (ti le I/I), cat logi dung moi den kho rdi 
nghien min. Hon hgp nay dugc ticn hanh tinh che 
tren cot sac ky sir dung silica gel pha thudng vdi he 
dung moi rira giai clorofoc/metanol (8/1, v/v) ket 
hgp vdi sac ky Idp mong dieu che thu dugc 2 hgp 
chat 1 (5 mg) va 2 (5 mg). 

3/?-HydroxychoIest-5-en-7-one (1): Tinh the 
mau trang 

ESI-MS m/z 423 [M+Na]\ cong thuc phan tu 
C27H44O2(M=400). 

' H - N M R (500 MHz, CDCI3) va '^C-NMR (125 
MHz, CDCI3), xem bang 1. 

3/?,5a,6/?-Triolcholest-7-en (2): Chat bgt mau 
trang. 

ESI-MS m/z 401 [M-HjO+H]', cong thirc phan 
tirC27H4603(M-418). 

'H-NMR (500 MHz, DMSG-t/^) va "C-NMR 
(125 MHz, DMSO-i/rt), xem bang 1. 

Saringosterol (3): Tinh th6 hinh kim, mau trang. 

Phan Vdn Ki^m vd cgng stf 

ESI-MS m/z 411 [M-H2O+H]*, 393,0 [M-
2H20+H]^ cdng thirc phan tir C2gH4g02 (M = 428). 

'H-NMR (500 MHz, CDCI3) ^(ppm): 3,52 (IH, 
m, H-3), 5,35 (IH, X,J = 3,0 Hz, H-6), 1,00 (3H, s, 
H-19), 0,92 (3H, d, y = 7,0 Hz, H-21), 0,87 (3H, d, J 
= 7,0 Hz, H-26), 0,90 (3H, d,J = 3,0 Hz, H-27) va 
0,68 (3H,s, H-18), 5,80(1H, dd, J = 10,5, 17,5 Hz, 
H-28), 5,13 (IH, dd, J = 1,5, 10,5 Hz, H-29a) va 
5,18 (IH, dd, y = 1,5, 17,5 Hz, H-29b). 

'^C-NMR (125 MHz, CDCI3) S (ppm): 37,3 
(C-I), 31,7 (C-2), 71,8 (C-3), 42,3 (C-4), 140,8 
(C-5), 121,7 (C-6), 31,9 (C-7), 31,9 (C-8), 50,1 
(C-9), 36,5 (C-10), 21,1 (C-l I), 39,8 (C-12), 42,3 
(C-13), 56,7 (C-14), 24,3 (C-15), 28,2 (C-16), 55,& 
(C-17), 11,9 (C-18), 19,4 (C-19), 36,1 (C-20), 18,8 
(C-21), 29,1 (C-22), 34,6 (C-23), 77,7 (C-24), 35,9 
(C-25), 16,5 (C-26, C-27), 142,6 (C-28) va 112,9 
(C-29). 

Cholesterol (4): Chat ket tinh mau trang. 
ESI-MS m/z 409 [M+Na]\ cdng thirc phan lij 

C27H46O (M = 386). 

'H-NMR (500 MHz, CDCI3) ^(ppm): 3,52 (IH, 
m, H-3), 5,35 (IH, br d, 7 = 5,0 Hz, H-6), 1,00 (3H, 
s, H-19), 0,91 (3H, s, H-21), 0,86 (6H, d, J - 6,5 
Hz), H-26, 27) va 0,68 (3H, s, H-18). 

'^C-NMR (125 MHz, CDCI3) (5 (ppm): 37,2 
(C-I), 31,6 (C-2), 71,8 (C-3), 42,2 (C-4), 140,7 
(C-5), 121,7 (C-6), 31,8 (C-7), 31,8 (C-8), 50,1 
(C-9), 36,5 (C-10), 21,1 (C-l I), 39,8 (C-12), 42,3 
(C-13), 56,7 (C-14), 24,3 (C-15), 28,3 (C-16), 56,1 
(C-i7), 11,9 (C-18), 19,4 (C-19), 35,7 (C-20), 18,7 
(C-21), 36,1 (C-22), 23,8 (C-23), 39,5 (C-24), 28,0 
(C-25), 22,5 (C-26) va 22,8 (C-27). 

3. KET QUA VA T H A O LUAN 

Hgp chat 1 nhgn dugc dudi dgng tinh the hinh 
kim CO mau trang. Vet chat xuat hien mau tim hong, 
sau do chuyen dan sang tim xanh Iren sac k\ lop 
mong (TLC) vdi thudc thir dgc hieu (phun dung djch 
H2SO4 10% rdi ho ndng tir tir) cho thay day la mgt 
steroit. cac dii ligu ph6 ' H - N M R , '^C-NMR va 

DEPT cung cho thay day la mgt hgp chat dang 
steroit. Tren pho proton xuat hign tin hieu dac tnmg 
ciia 5 nhdm metyl cgng hudng tgi i50,70 (3H, s, H-
18), 0,83 (3H, d ,y = 7,0 Hz, H-26), 0,86 (3H, d,J= 
5,0 Hz, H-27), 0,94 (3H, d, 7 = 6,0 Hz, H-21), 1,21 
(3H, s, H-19); 1 tin higu proton oximetin tgi 5 3,60 
(IH, m, H-3) va 1 tin higu proton olefinic cgng 
hudng tgi 5 5,68 (I H,s, H-6). , 

Ket hgp phan tich phd cacbon "C va pho 
DEPTcho thay trong 27 tin higu cacbon c6 5 tin hieu 
CLia cac nhdm metyl tgi Sc 11,45 (C-18), 16,73 
(C-19), 18,36 (C-21), 21,97 (C-26) va 22,22 (C-27); 
10 tin hieu cacbon metylen; 8 tin hieu cacbon methin 
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vdi 1 tin higu cgng hudng dgc trung ciia nhom 
oximetin tgi <Jt 69,48; 1 tin hieu dac trung cho noi 
doi thg 3 lan tgi <it 125,07, 167,08 va i tin higu cgng 
hudng cua mdt nhdm cacbonyl tgi Sc 203,00. 

K6t hgp so sanh cac dij ligu thu dugc d tren vdi 
so lieu pho cua hgp chat 3;S-hydroxycholest-5-en-7-
one [4] thay hoan toan phii hgp tgi cac vj tri tuang 
ling (bang 1). Tir do co the khang dinh hgp chat 1 
chinh la 3^-hydroxycholest-5-en-7-one. 

Hgp chat 2 cung dugc dy doan la mpt hgp chat 
dgng steroit khi hien bang thudc thu axit sunfuric 
10%. Ket qua phan tich pho proton ' H , cacbon '^C, 
DEPT va HSQC cung cho thay day la mpt hgp chat 
steroit vdi 27 tin hieu cacbon. Trong do cd 5 tin higu 
cgng hudng ciia nhom metyl; 10 tin higu cacbon 
metylen; 8 tin hieu cacbon metin; 4 tin higu ciia 
cacbon khong gan vdi nguyen tir hidro. Cac tin higu 
ciia proton dugc gan vdi tin hieu cacbon tuang Orng 
dya tren ket qua phan tich phd HSQC. Cac ket qua 
phan tich pho cho thay cd 5 nhom metyl dugc xac 
djnh tgi Sc 11,78 (C-IS)/^ 0,53 (3H, s, H-18), Sc 
17,64 (C-19)/4 0,89 (3H, brs, H-19), Sc 18,63 (C-
2I)/^0,90 (3H, brs, H-21), Sc 22,34(0-26)/^*^, 0,85 
(3H, d, J = 2,5 Hz, H-26), Sc 22,62 (C-27)/Stt 0,84 
(3H, d,J-2,5 Hz, H-27). Ben cgnh dd con xuat hien 
tin hieu cpng hudng ciia 2 nhdm oximetin tgi <̂  
65,92 (C-3)/ Sn 3,75 (IH, m, H-3), t^ 72,10 (C-6)/SH 
3,37 (IH, m, H-6) va mpt tin hieu cacbon bac ba noi 
vdi oxi tgi Sc 74,42 (C-5). Ngoai ra con co tin hieu 

Cdc hgp chdt steroit phdn lap... 

ciia 1 noi ddi the 3 lan tai Sc 119,39 (C-7)/4^ 5,08 
(IH, brs, H-7)ya Sc 139,67 (C-8). 

Tir bang s6 ligu nhgn thay gia tri tin higu cacbon 
tir C-20 den C-27 ciia 2 kha phu hgp vdi cac tin hieu 
cacbon cua 1 chimg to hgp chat 1 va 2 co ciing mgt 
dgng mgch nhanh. 

So sanh cac dir ligu ph6 NMR cua 2 vdi cac hgp 
chat cd cau triic tuong ty cd Ihi ggi y 2 la 3fi,5a,6^-
triolcholest-7-en. Tuy nhien, khong cd tai ligu nao 
cong b6 day dii cac so ligu pho NMR ciia hgp chat 
nay [8]. Do do, chung toi ket hgp so sanh s6 ligu pho 
ciia hgp chat 2 vdi 2 hgp chat co phan cau triic tuong 
ty la hgp chat 1 [4] va hgp chat 3/?,5a,6/?-
triolcholest-7-en-24-meIylen [5]. K t̂ qua cho thay 
tgi cac phan cd cau true tuong ty thi so ligu pho thu 
dugc la hoan toan phii hgp (bang 1). CSu triic gua 
hgp chat 2 con dugc khang djnh them dya tren ket 
qua phan tich pho HMBC (hinh 2). Proton H-7 xuat 
hien tuong tac HMBC vdi cacbon C-6, C-9 va C-l I; 
proton cua nhom metyl CH3-I8 xuat hien tuong tac 
vdi cacbon C-12, C-13, C-14 va C-17; proton ciia 
nhom metyl CH3-19 co sy tuong tac vdi cac tin hieu 
cacbon C-l, C-5, C-9 va C-10; tin hieu proton ciia 
nhom metyl CH3-2I tuong tac vdi cacbon C-17, C-
20 va C-22; proton ciia 2 nhom metyl CH3-26 va 
CH3-27 CO sy tuong tac vdi cacbon C-24, C-25, C-
26 va C-27. Tir do co the ket luan hgp chat 2 chinh 
la 3y!?,5a,6^-triolchoIest-7-en. Day ta lan dau tien so 
lieu pho NMR day du ciia hgp chat 2 dugc cong bo. 

Hinh 1: Cau true hoa hgc ciia cac hop chat 1-4 

Hgp chat 3 va 4 dugc xac djnh lan lugt la sanh cac so ligu pho vdi cac gia trj tuong ung < 
saringosterol [6] va cholesterol [7] bang each phan dugc cong bo trong tai ligu tham khao. 
tich chi tiet cac so ligu ph6 ID-NMR, ESI-MS va so 
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c 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Bdng 1: 

1 

*<5c 

36,46 

31,29 

70,61 

41,90 

165,23 

126,27 

202,40 

45,52 

50,07 

38,38 

21,34 

38,82 

41,90 

50,07 

26,41 

28,60 

54,91 

12,07 

17,40 

35,80 

18,96 

36,28 

23,92 

39,58 

28,09 

22,64 

22,88 

c a.b 
Oc 

35,99 

30,22 

69,48 

41.16 

167,08 

125,07 

203,00 

45,06 

49,64 

38,32 

20,79 

38,07 

42,78 

49,64 

25,89 

28,91 

54,45 

11,45 

16,73 

35,29 

18,36 

35,79 

23,39 

39,08 

27,56 

22,22 

21,97 

S»'-'(J, Hz) 

3,60 m(IH) 

5,68 s( lH) 

0,70 s(3H) 

1,21 s(3H) 

0,94 d (3H, 6,0) 

0,83 d (3H, 7,0) 

0,86 d (3H, 5,0) 

S6 li^u pho NMR ciia lvk2 

2 

%c 

31,8 

34,0 

68,4 

40,9 

77,0 

74,4 

119,2 

143,8 

44,5 

38,2 

23,0 

40,6 

44,9 

55,9 

24,0 

28,7 

57,6 

12,4 

18,8 

37,2 

19,3 

36,0 

32,1 

158,0 

35,0 

23,3 

106,9 

*<5c 

-

-
-
-

-

-
-
-
-

35,80 

18,96 

36,28 

23,92 

39,58 

28,09 

22,64 

22,88 

S d.b 

31,14 

32,41 

65,92 

38,96 

74,42 

72,10 

119,39 

139,67 

42,22 

36,59 

23,26 

40,16 

43,04 

54,06 

21,29 

27,40 

55,54 

11,78 

17,64 

35,54 

18,63 

35,54 

22,62 

38,88 

27,35 

22,34 

22,62 

<$„"•'« Hz) 

3,75 m(lH) 

3,39 m(lH) 

5,08 brs (IH) 

0,53 s(3H) 

0,89 brs (3H) 

0,90 brs 

0,85 d (3H, 2,5) 

0,84 d (3H, 2,5) 

HMBC (H-C) 

6, 9, 14 

12,13,14,17 

2,5,9,10 

17,20,22 

24, 25,27 

24,25,26 1 

'Do trong CDCb&CDjOD, ''1 
®6ccua 3p,5a,6P-tnolcholesl-

25 MHz, =500 MHz." DMSO-d*. 
•7-ene-24-metyleii [5]. 

Hinh 2: Cac tuong tac H M B C chinh cua 2 

'5c cua 3P-h>'dro\\cholcsi-5-cn-7-one [4], 

Lo i cam o n : Cong trinh du^c hodn thdnh vdi stf tai 

trg kinh phi cua di tdi 02/2011/HD-NCCBUD. Cac 

tdc gid cdm an PGS. TS. Dd Cong Thung. Vi4lTai 

nguyen vg Mdi trudng bien da gidm djnh ten mduva 

ThS. Dgng VS Litang, Vi^n Hda hgc da giup do cac 

phd NMR. 
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