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Abstract 

Three cembranoids namely (-)-7 -̂hydroxy-8et-methoxydeepoxysarcophine (1), sarcophine (2), and 2-ent-
sarcopbine (3) were isolated from a methanol extract of the soft coral Sarcophyton ehrenbergi."Thck structures were 
elucidated by ID and 2D-NMR experiments and comparison of dieir NMR data with reported values. This is the first 
report of compounds 1 and 3 from 5. ehrenbergi. 
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I.MODAU 

San hd mim 11 dpng v|t khdng xuong song 
thu$c b$ Alcyonacea, ldp Anthozoa vl nginh 
Cnidaria. Cic loll ddng v|t khdng xuong s6ng nay 
li nguon cung d p dbi dio cic hpp chit trao doi thii 
dp nhu diterpenoid vl hydroxy sterol [1]. Cic loll 
san hd mim thuOc cle gidng Lobophytion, 
Sarcophyton vi Sinularia li phd biln nhit [2]. T^ 
loii Sarcophyton ehrenbergi, mdt so hpp chat 
tecpen, ceramit va cerebrosit dl dupe cdng b6 [3-9]. 

Trong khudn kh6 cac nghiln eihi ciia nhdm tic 
gii vl thinh phan hda hpc vl ho^t tinh smh hpc ciia 
cic loii san hd mim sinh sing t^ cle viing biln cua 
Vi§t Nam, cdng trinh nay cdng bo qui trinh phan l|p 
vl xie dinh clu true cua ba hpp chdt cembranoitoit 
phin l§p dupe tir loii san hd mem S. ehrenbergi dd 
ta (-)-7^-hydroxy-8a-methoxydeepoxysarcophine 
(1), sarcophine (2) vl 2-en;-sarcophine (3). 

2.Tffi;CNGHI$M 

2.1. Thilt bi vl hda chat 

Phi 'H NMR (500 MHz) vi '̂ C NMR (125 Hz) 
4ipc do trfin miy Bruker AM500 FT-NMR vdi 
"^MS dupe sii dyng lim chit chuin npi. Phd khdi 
lowig phun mii di§n tii (ESI-MS) dupe do trfin may 
Agilent 1260 series single quadrupole LC/MS. Sic 
•^ long tnmg ap (MPLC) dupe tien hanh trgn may 
Biotage - Isolera One system (SE-751 03 Uppsala, 
T^ Diin). Sic kj cdt (CC) sir dvng silica gel 

(Kieselgel 60, 70-230 mesh and 230400 mesh, 
Merck) vl YMC RP-18 (30-50 jun, Fuji Silysia 
Chemical Ltd.). Sic k^ ldp mdng (TLC) sii dyng 
bin tring sin silica gel 60 Fz34 (1.05554.0001, 
Merck) va RP-18 F254S platra (1.15685.0001, 
Merck). V^ chat dupe phat hi§n bing cleh phun dlu 
thuoc thu axft H2SO410% vl ha ndng tii tir din khi 
hien miu. 

2.2. MSU san hd mim 

Man loii san hd mem S. ehrenbergi (v. 
Marenzeller, 1886) dupe thu t?i khu vyc Dl Den, 
Quing Ninh, vio thing 03 nim 2015 vl dugc PGS 
TS Do Cong Thung giim djnh. MIu tieu bin dupe 
luu t^ Vipn Hda sinh bien vl Vipn Tii nguyen vl 
Mdi trudng biln. 

23. Pfain lap cic hop chdt 

M§u san hd mim S. ehrenbergi sau khi thu vl 
dupe rica sach, clt nhd, sly khd d nhi^ dd 50°C sau 
dd xay nhd thu dupe (2 kg). Bpt khd cua san hd 
mem dupe chiet 3 lan vdi methanol cd dimg sieu 
am, dich chilt sau dd dupe co quay dudi ip suat 
giam diu dupe e$n chilt methanol (250 g). C ^ chilt 
methanol dupe hda vio nude, sau dd chilt phin ldp 
1^ lupt vdi elc dung mdi li n-hexan, diclometan diu 
dupe cic can chiet R-hexan (80 g), c$n diclometan 
(40 g) vi dich nude. 

C ^ chilt R-hexane dupe tien hlnh phin tich thd 
tren h§ thong sic kj trung ap (MPLQ su dyng cpt 



0a dpng sinh hpc vi ate chit cd hop tinh sinh hpc 

nhdi silica gel plia thudng va pha dgng gradient n-
hexane:acetone (50:1-. I/I) thu llu(ic 8 phan (lo?n 
SEHI- SEH6. Phan tto^n H4 (7,4 g) dmrc dua Ita 
du(7c t i ^ tpc phan tach trgn MPLC vai cgt nhoi 
sihca gel pha dao RP-18 sii dvmg pha dgng gradient 
(MeOHrHjO 2/I-»4/l-*6/I-^I0/l-»100% MeOH) 
thu dugc 11 phto do?n H4A- H4L. Phan do?n H4A 
(2g ) dugc dua len cgt sSc k^ silica gel vdi he dung 
moi rua giai ethyl acetateiethyl acetate (15/1) thu 
dugc 12 phto doan H4AI-H4AI2. Phan do?n H4A3 
(200 mg) tiip tuc dugc phan t4ch tren cOt sic ky 
silica gel vdi h? dung mdi rta giai n-hexane:ethyl 
acetate (5/1) thu dugc 2 phto do^n H4A3A va 
H4A3B. Phto do?n H4A3A (30 mg) dugc tiep tifc 
tinh che tren cgt s5c ky silica gel pha dao YMC 

(acetone:audc 2/1) thu dugc hgp chat 2 (ISjng). 
Phan doiin H4A3B (55 mg) tiip tpc tinh chl tren cjr 
sac ki sUica gel pha dao YMC (>c=tone:H20 2/1) 
thu 4u<:>c hgp chit 3 (18 mg). Phto doan H4A6 (100 
mg) dugc dua Ita c«t sac ky sihca gel vdi bi dunj 
moi nia giai n-hexane:acetone (8/1) thu dugc 3 phS, 
dosn H4A6A-H4A6C. Phto do^n H4A6E (20 mg) 
dugc tinh chi trto cOI sSc kj YMC njra giai viii 
acetoncHiO 1,5/1 thu dugc hgp chSt 1 (1.5 mg). 

(-)-7^-Hydroxy-8a-methoxydeepoxysarcophine 
(1): Chit dSu khdng rata [ajn -25 (c 0,1, CHClj); 
'H-NMR (500 MHz, CDClj) v4 "C-NMR (12s 
MHz, CDClj), xem btog 1; ESI-MS: m/z 371 
[M+Na]* (CjiHjiO., M = 348). 

Hmh i: Cau true hda hgc cua cdc hgp chit 1-3 

Bdng 1: S6 hsu ph^ "H-NMR (500 MHz, CDCb) vi "C-NMR (125 MHz, CDClj) ciia cic hgp chit 1,2 vi 
c^c chit tham khto 

c 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

8-OMt 

•Sc 

163.1 
80.4 

118.2 
146.7 
38.8 
28,3 
73,7 
79,3 
31,5 

21.3 
127,9 
135,7 
36,8 
26.9 
123.1 
175,0 
9,6 
16,7 
18,1 
16,2 
48,9 

8c 
163,11 
80,39 

118,27 
146,70 
38,73 
28,42 
73,72 
79.36 
31,62 

21,40 
127,89 
135,69 
36,80 
26,90 
123,15 
175,12 
9,57 
16,80 
18,19 
16,25 
48,92" 

1 
5H(y-Hz1 

. 5,40 d (10,0) 
4,94 d (10,0) 

_ 2,17m/2,27m 
I,52ni/l,80m 
3,26 dd (6,0,8,5) 

-1.55 m/1.76 m 

1,95 m/2,15 m 
5,33 t (7,5) 

-2,27 m/2,40 m 
1,95 m/2,7I m 

1,91 s 
1,86 s 
1,06 s 
1,64 s 
3.17 s 

- "Sc 

162,2 
78,8 
120,6 
144,0 
37,4 
25,2 
61,5 
59,9 
39,0 

23,3 
124,9 
135,5 
36,4 
27,5 
122.9 
175.0 

8.9 
16,1 
17,7 
15,5 

6c 
162,24 
78,78 
120,62 
144,00 
37,36 
25,22 
61,42 
59,91 
38,98 

23,29 
124,92 
135.50 
36.34 
27,52 
122,92 
174,68 
8,97 
16,11 
17,14 
15,43 

2 
6 H ( / = H Z ) 

-5,57 d (10,0) 
5,04 d (10,0) 

-2,38 m 
1,90 m/1.68 m 
2,681(4,5) 

-2.09 m 
1.10 dt (3,0,13,0) 
2,25 ni/1,93 m 
5,14 dd (5,5,9,0) 

-2,18 m/2,03 m 
2,74ni/2,08m 

-1,85 s 
1,89 s 
1,28 s 
1,62 s 

•6c cila (-)-7^-hydro?^-8a-metiioxydeepoxysarcophine [10], "Sc ciia sarcophine [10]. 
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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 

Bdng 2: 

•6c 

163,0 
79,9 
119,0 
145,0 
36,9 
25.7 
61.9 
60,3 
38,4 
23,0 
124,5 
134,5 
35,0 
26,7 
123,1 
175.1 
9,2 
18,1 
16,7 
15,5 

s i li?u phd 'H-NMR vk "C-NMR cua hgp chit 3 

ij^' 
162,88 
79,85 
119,19 
144,89 
35,11 
26,80 
61,78 
60,10 
38,38 
22,97 
124,64 
134,48 
36,88 
25,75 
123,13 
174,93 
9,18 
18.11 
16.73 
15,52 

3 
6a'^'(./=Hz) 

5,46 dd (1,5,10,0) 
5,00 dd (1,0,10,0) 

-2,30m/2,34m 
1,81 nl/I,72 m 
2,661 (5,5) 

2,04 m/I,22dl (3,0,13,0) 
2.20 m/1.94 m 
5.11 dt (1.0.6,5) 

-2,41 ni/2,05 m 
2,69ni/l,98m 

-1,84 s 
1,93 br s 
1,27 s 
1,61 s 

va chSt tham khao 

HMBC(H->C) 

1,3,4 
5,18 

3,4,6,7,18 
4,5,7, 8 
5,6,9,10 

8,10,11,19 
8,9,11,12 
13,20 

1,11,12,14 
1,2,12,13,15 

1.15, 16 
3,4,5 
7,8,9 
11,12,13 

"6c ciia 2-epi-sarcophine [II], "do trong CDClj, '125MHz, '500 MHz, 

Sarcophine (2): Chit diu khdng mau; Colorless 
oU; [O]D +90 (c 0,1, CHClj); 'H-NMR (500 MHz, 
CDClj) vi '=C-NMR (125 MHz, CDClj). xem btog 
I; ESI-MS m/z 339 [M+Na]* (CJOHMOJ. M = 316). 

2-epi-Sarcophine (3): Chit diu khdng miu; [a]D 
-15 (c 0,1, CHCh); 'H-NMR (500 MHz, CDClj) va 
"C-NMR (125 MHz, CDClj), xem btog 2; ESI-MS 
m/z 339 [M+Na]* (CjoHaiOj, M = 316). 

3. K t r QUA VA THAO LU^N 

Hgp chat 1 dugc phto I|p dudi d?ng chit diu 
khdng miu. Cic phd NMR ciia nd d5c trung cho mgt 
hgp chit cembranoit. mgt ldp chit chinh ciia cic loii 
san hd mim thudc gidng Sarcophyton [2, 12]. Tren 
phi 'H-NMR vi "C-NMR xuit hifn cic tin hifu ciia 
mdt USn ket ddi bi thi hoto toto [6c 163,11 (s, C-l) 
vi 123,15 (s, C-15)]. hai liin ket ddi bi thi ba vj tri 
[8c 118,27 (d, C-3), 146,70 (s, C^), 127,89 (d, C-
11) vi 135,69 (s, C-I2)/5H 4,94 (IH, i,J- 10,0 Hz, 
H-3) vi 5,33 (IH, t. / = 7,5 Hz, H-I I)] vi mdt nhdm 
carbonyl [5c 175.12 (s, C-16)]. Ngoii ra, sf xuit 
life cila hai ohdm oximetin [Sc 80,39 (d, C-2) vi 
73,72 (d, C-7)/6H 5,40 (IH, d, 7 = 10,0 Hz, H-2) vi 
3,26 dd (J = 6,0, 8,5 Hz, H-7)], mft cacbon bfc bdn 
mang dxi [6c 79,36 (s, C-8)], bin nhdm metyl b|c 
ba [6c 9,57 (q. C-17). 16.80 (q, C-18), 18,19 (q, C-
19) vi 16,25 (q, C-20)/8H 1,91 (H-17), 1,86 (H-18), 
1,06 (H-19) vi 1,64 (H-20), mdi tin hifu 3H, s] vi 

mgt nhdm metoxi [6c 48,92/5H 3,17 (3H, s)] cOng 
dugc xac dinh trfn ph6 'H-NMR vi "C-NMR oOa I. 

Hmh 2: Cac tugng tic HMBC chinh cua 1 

S\r dich chuyin rit mgnh ve phia vtog tnrdng 
thap ciia tin hifu proton H-2 tgi 6H 5,40 cimg vdi s\r 
djch chuyin rat mph vi phia vimg trudng cao ciia 
tin hifu cacbon C-17 t^ 5c 9,57 chirng mmh sv tgo 
vdng lacton giiSa C-2 vi C-16 [10]. Nhto djnh niy 
dugc VliSng dinh them bdi tuong tic HMBC giiia H-
17 (5H 1,91) vi C-I (5c 163,1I)/C-15 (6c 123,15)/C-
16 (5c 175,12). Vi tri cua hai nhdm OH tai C-7 vi C-
8 dugc xic i^nh bing tuong tic HMBC ciia H-19 
(6H 1,06) vdi C-7 (6c 73,72)/C-8 (5c 79,36)/C-9 (5c 
31,62) va cila H-3 (6H 4,94)/H-7 (6H 3,26) vdi C-5 
(5c 38,73). Ngoai ra, tugng tic HMBC nhto dugc 
giiia proton metoxi (5K 3,17) vdi C-8 (5c 79,36) cho 
phep xac dinh vi tri lifn kit ciia nhdm metoxi tai 
cacbon nay. Phin tich chi tiet cic tuong tac HMBC 
khic (hinh 2) cing vdi sv phu hgp hoto toto ve sd 
jifu phd "C-NMR ciia 1 so vdi cic so hfu di cdng 
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bd (bang 1) cho phep xic rtjnh bpp chi t 1 chinh 11 
(-)-7^-hydro3^-8a-methoxydeepoxysarcopbine 
[10]. H ^ chit 1 da dupe phan 1 ^ tur loi i san hd 
mim Sarcophyton trocheliophorum [10], tuy nhiSn 
diy 11 l ln diu tien hpp chat n iy dupe phin l | p tii 
loii S. ehrenbergi. 

Cac phd NMR ciia hpp chdt 2 tuong tv nhu cle 
phd ciia hpp chit I . Sv thay ddi d l nh |n thay nhdt 11 
sv mat di cle tin hl^u ciia nhdm metoxi tren c ic phd 
ciia 2 so vdi cac phd tuong 6ng ciia 1. Ngoii ra, e i e 
tin hieu cacbon tgi C-7 va C-8 cua 2 bj djch chuyin 
rat manh ve phia viing trudng cao tai 5c 61,42 (C-7) 
59,91 (C-8) so vdi c ic tin hifu tuong umg ciia 1 1 ^ 
5c 73,72 (C-7) v l 79,36 (C-8), cho phep dv doan sv 
t^o c iu epoxi t?! C-7/C-8. Sv phu hpp ho lo toan v l 
sd lifu phd '^C-NMR vdi c ic sd li?u tirong iing d l 
dirpc cdng b6 (bing 1) ciing vdi ket qu i pho HMBC 
(hlnh 3) cho phep Idling dinh hpp chit 2 chmh l i 
sarcophine [10]. 

Hinh 3: Cic tuong t ic HMBC chuih ciia 2 

Cic sd lifu p h i NMR ciia 3 gan nhu trimg khdp 
vdi d c sd hfu tucmg iing eiia 2. Tuy nhifn khi xem 
xet ky so lifu p h i cho thiy sv thay ddi d ing k l d 
rapt sd vi td. Cy till, tin hifu cacbon C-2 v i C-18 
ciia 3 bi djch ehuyin v l phia vimg trudng tiiip t^i 5c 
79,85 v l 18,11 so vdi elc tin hifu tuong iing ciia 
hpp chit 2 t?i 5c 78,78 (C-2) v l 16,11 (C-18) eho 
phdp dv doin sv khic nhau v l l^p th l t?i C-2 gifta 
hai hpp chit. Sv phii hpp hoin toin v l s l lifu p h i 
"C-NMR ciia 3 vdi c le s6 lifu da dupe cdng b l 
(bing 2) cho phep x ic dinh hpp chat n iy chinh I i 2-
epi-sarcophine [11]. Diy l i l in diu tifn hpp chit n iy 
dupe cdng b l tii loii san hd m i m S. ehrenbergi. 

Ldi c i m on, C6ng trinh nay dugc hodn thanh v&i sv 
tai trg kinh phi cda Vign Hdn ldm khoa hgc vd Cong 
nghg Vi$tNam, dS tdi md so: VAST.TB.DAB.02/I3-
15. 
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