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TOMTAT

Dich chiét ethanol clia loai réu tan Porella obtusata thu héi tai Sa Pa, Viét Nam thé hién hoat
tinh gy doc té bao trén 4 dong té bao ung thu gém ung thu biéu md (KB), ung thu gan (Hep-G2),
ung thu phdi (A549) va ung thu vii (MCF7) véi gid tri ICs lan lugt 1a 14,04 + 1,04; 3,51 +0,21;
8,85 £ 0,02; 13,30 = 0,61g/ml. Nam hgp chat la pinguisenol (1), ent-118-hydroxykauren-15-
one (2), ent-11B-hydroxy-16R-kauran-15-one (3), kauren-18-oic acid (4) va B-sitosterol (5) da
duoc phan 1ap tir dich chiét nay. Cau tric cda cac chét dugc xac dinh bang cac phuong phap phd
hién dai nhuMS va NMR (1D va 2D) va so sanh vi cac tai liéu da cong bd. Day la lan dau tién thanh
phan hda hoc va hoat tinh sinh hoc clia loai réu tan Porella obtusata dugc nghién ciu & Viét Nam.

Tir khda: Porella obtusata, réu tdn, pinguisenol, ent-11B-hydroxykauren-15-one, ent-11B-
hydroxy-16R-kauran-15-one, kauren-18-oic acid, gdy ddc té bao.

ABSTRACT

The ethanol extract of Porella obtusata collected in Sa Pa, Vietnam exhibited cytotoxicity
against four cancer cell lines KB (epidermoid carcinoma cell lines), Hep-G2 (liver cancer cell lines),
A549 (lung cancer cell lines) and MCF7 (breast cancer cell lines) with the ICso values of 14.04 +
1.04, 3.51 £ 0.21, 8.85 £ 0.02, 13.30 + 0.61ug/ml, respectively. Five compounds including
pinguisenol (1), ent-118-hydroxykauren-15-one (2), ent-11B-hydroxy-16R-kauran-15-one (3),
kauren-18-oic acid (4) and S-sitosterol (5) were isolated from this extract. Their structures were
determined by modern spectroscopy methods such as MS and NMR (1D and 2D) as well as by
comparison with the published data. This is the first time the chemical constituents and biological
activity of Porella obtusata have been studied in Vietnam.

Keywords: Porella obtusata, liverwort, pinguisenol, ent-11B-hydroxykauren-15-one,
ent-11B-hydroxy-16R-kauran-15-one, kauren-18-oic acid, cytotoxicity.
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1. DAT VAN PE

Nganh réu tdn, hay con goi langanh dia
tién (danh phap khoa hoc Marchantiophyta) la
mot don vi phan loai thuc vat trén can thudc
nhom réu khéng mach. Giéng nhu cac nhom réu
khac, chiing c6 vong dai chi yéu la thé giao ta,
trong dé cac té€ bao ctia chiing chi mang mot bo
thong tin di truyén. Udc tinh c6 khoang 8.000
loai réu tan, trong d6 it nhat 85% cac loai thudc
nhom réu tan 1a [1]. Ching phan bé toan cau
trong gan nhu moi méi trudng séng, nhung
phén 16n thudng la nhiing noi &m uét, mac du
¢4 nhiing loai sinh s6ng & hoang mac va ven Bac
cuc. Cac nghién cdru da cho thdy thanh phan hoa
hoc ctia cac loai réu tan cé chia cac hgp chat co
hoat tinh sinh hoc nhu cac mono-, sesqui- va
diterpenoid, triterpenoid, phenol va cac hgp
chat chia nito c6 ciu trac tha vi va hiém gap
[2,3]. Mét s6 tai lieu da cong bo cho thay nhiéu
loai réu tan thudc chi Porella da thé hién hoat
tinh gay doc té bao, hoat tinh khang khuén, hoat
tinh khang ndm va ch6ng oxi héa tiém nang
[4,5]. Cho dén nay, 6 Viét Nam cé rat it cong trinh
céng bo vé thanh phan héa hoc va hoat tinh
sinh hoc clia cac loai réu tan. Tac gid BPang Ngoc
Quang va cong su da nghién ctu thanh phan
héa hoc va hoat tinh (tc ché san sinh NO cua cac
hgp chat terpenoid phan lap ti loai réu tan
Porella densifolia thu hai tai Sapa Viét Nam [6].

Loai réu tan Porella obtusata thudng phan bo
& vling nui cao nai 6 khi hau lanh va d6 &m cao.
& Viet Nam, réu tan P. obtusata dugc tim thay &
cac khu vuc mién nui phia Bac va thudng moc &
dé cao trén 2000 mét so va&i muc nudc bién [7].
Réu Porella obtusata c6 xu hudng phat trién
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thanh nhiing tham kha day. Cay dai 2 - 5cm, mau xanh 6 liu
dén nau vang. Chéi rong 2 - 4mm, la dai va rong 2mm. L4
moc day dac, hinh triing thuén dai dén elip. La thudng cudn
lai huéng l1én & mép trudc. La c6 hai thuy, thuy I6n (lung) cd
rang hodc hoan toan c6 vién. Thuy nhé (& bung) hoan toan
cé vién hodc c6 rang khong déu, cac la 6 bung chay doc than
ré rang. L4, thuy va cac la dusi déu réng hon so véi cac loai
Porella khac [8].

Cho dén nay, trén thé gigi co rat it cong trinh cong bé vé
thanh phan héa hoc cling nhu hoat tinh sinh hoc ctia loai réu
tan P. obtusata. Asakawa Y va cong su da tién hanh khao sat
dinh tinh thanh phan héa hoc clia loai réu P. obtusata thu hai
tai Nhat ban. Két qua cho thay loai nay c6 chifa cac hgp chat
monoterpene va sesquiterpene [9,10]. Trong nghién cdu
nay, ching t6i da tién hanh danh gia hoat tinh gay déc té
bao cuia dich chiét EtOH cla loai réu tan Porella obtusata thu
hai tai Sapa, Viét Nam. K&t qué cho thay dich chiét nay thé
hién hoat tinh gay doc té bao t6t trén bén dong té bao ung
thu gém ung thu biéu mé (KB), ung thu gan (Hep-G2), ung
thu phéi (A549) va ung thu v (MCF7) véi cac gia tri ICso 1an
luot la 14,04 + 1,04; 3,51 £ 0,21; 885 + 0,02; 13,30 *
0,61ug/ml. Ti dich chiét EtOH cuda loai nay, mét hgp chat
sesquiterpen (pinguisenol, chat 1), ba hgp chat diterpene
[chat 2 (ent-11B-hydroxykauren-15-one), chat 3 (ent-113-
hydroxy-16R-kauran-15-one), chat 4 (kauren-18-oic acid)] va
mot sitosterol (B-sitosterol, chat 5) da dugc phan lap. Day la
lan dau tién cac hgp chat nay dugc phan 1ap ti loai réu tan
Porella obtusata.

2. THUC NGHIEM
2.1. Déi tuong

Ma&u réu tdn dugc thu hai tai thi xa Sa Pa, tinh Lao Cai, Viét
Nam vao thang 4 nam 2022. Tén khoa hoc (Porella obtusata
f. Macrolob) do tién si Vadim Bakalin - Vién Nghién ctu vuan
thuc vat, thanh phé Vladivostok, chi nhanh Vién Bong, Vién
Han lam Khoa hoc Nga xac dinh. Tiéu ban sé RSP1 dugc thu
gi tai Vién Sinh Thai va Tai nguyén Sinh vat - Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp phan ldp, tinh ché cdc hop chdt

PhS cong hudng tur hat nhan NMR dugc ghi bing may
Bruker Avance 600 va 500MHz. Phé khéi ESI-MS dugc do trén
may Agilent LC-MSD-Trap SL tai Vién Héa hoc, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.

Silica gel (40 - 63um, Merck) va Dianion HP20 dugc su
dung trong sac ky cét (CC). Sac ky 16p mong (TLC) st dung
ban méng trang san silica gel 60 Fs4 (0,25mm, Merck). Hién
hinh cac vét chat trén TLC bang anh sang UV & budc song
A\ =254nm va thuSc thir vanilin/ H,SO..

2.2.2, Phuong phdp ddnh gid hoat tinh gdy déc té bao

Phuong phdp MTT (3-[4,5-dimethylthiazol-2-yl]-2,5
diphenyl tetrazolium bromide)) dugc st dung dé danh gia
hoat tinh gay déc té bao cua dich chiét ethanol clia loai réu
tan P. obtusata. Bay la phuong phap dugc Vién Ung thu
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Qudc gia Hoa Ky (National Cancer Institute - NCl) xac nhan la
phuang phép tiéu chudn nham sang loc, phat hién cac chat
c6 kha nang gay déc té bao & diéu kién in vitro [11].
2.3. Thuc nghiém

Bot mau kho cuia loai réu tan Porella obtusata f. Macrolob
(4809) dugc chiét bang may siéu am vai dung méi EtOH/H,O
(95/5) & nhiét déd 60°C (3x1,5Lx24h). Dich chiét ethanol dugc
gop lai va dugc cat loai dung méi duéi ap suat giam thu duoc
18,99 cao chiét. Cao chiét EtOH (18,9g) dugc dua Ién cét trao
déi Dianion HP 20 véi hé dung méi rdia giai H,O/EtOH tuong
Ung 100/0; 50/50 va 0/100 thu dugc 7 phan doan (PD1- PD7).
Phan lap phan doan PD7 (1,6g) bang sac ky cot silica gel va
rdia giai véi hé dung méi n-hexane/EtOAc (20/1) thu dugc 5
phan doan (PD7.1- PD7.5). Chat 1 dugc thu & phan doan
PD7.2 dudi dang dau mau vang (2,8mg). Phan doan PD7.5
(63mg) dugc tiép tuc chay sac ky cot silica gel véi hé dung
moi n-hexane/acetone (90:10) thu dugc chat két tinh hinh
kim mau trang (chat 5, 2,4mg). Phan doan PD6 (5,79) dugc
tinh ché bang coét silica gel (n-hexane/acetone; 90:10) thu
dugc phan doan PD6.1 (1,085g) va PD6.2 (438mg). Thuc hién
sac ki cot silica gel phan doan PD6.1 (1,085g) véi hé dung
moi rra gidi la n-hexane/acetone (10/1) thu dugc chat ran
mau trdng (chat 2, 2,6mg). Tinh ché phan doan PD6.2
(438mg) bang sac ky cét silica gel vsi hé dung méi n-
hexane/EtOAc (5/1) thu dugc chat rdn mau trang (chat 3,
4,3mg). Phan doan PD2 (400mg) dugc dua lén cot sic ky
silica gel (n-hexane/EtOAc 5/1) thu dugc chat rdn mau trang
(chat 4, 2,8mg).

Pinguisenol (1): Dang dau mau vang; ESI-MS (m/z): 205,0
[M+H-H,Ol*; 'TH-NMR (CDCl;, 600 MHz) &4 5,79 (1H, dd,
J=17,4;10,8; H-10); 5,16 (1H, dd, J=17,4; 1,2, H-11a); 5,00
(1H, dd, J=10,8; 1,2; H-11b); 2,34 (1H, m, H-1); 1,79 (1H, m,
H-2a); 1,72 (1H,dd, J = 14,4; 4,2, H-6a); 1,65 (1H, m, H-3a); 1,62
(1H,dd, J=13,8;4,2,H-7a); 1,54 (1H, q, /= 7,2, H-4), 1,29 (1H,
m, H-6b); 1,26 (2H, m, H-3b, H-7b), 1,23 (1H, m, H-2b), 0,95
(3H, s, H-14); 0,82 (3H,d, J=7,2,H-13); 0,81 (3H, d, J = 7,2Hz,
H-15); 0,68 (3H, s, H-12); *C-NMR (CDCls, 150 MHz) ¢ 146,6
(C-10); 109,6 (C-11); 74,6 (C-5); 46,3 (C-9); 44,1 (C-8); 39,3
(C-4); 35,1 (C-3); 33,9 (C-1); 32,8 (C-6); 28,1 (C-2); 24,9 (C-7);
18,1 (C-12); 16,8 (C-14); 13,5 (C-13); 9,0 (C-15).

ent-11B-hydroxykauren-15-one (2): Chat ran mau
trang; ESI-MS (m/z): 627,3 [2M+Nal*; '"H-NMR (CDCl;, 600
MHz) 645,86 (1H, s, H-17a); 5,26 (1H, s, H-17b); 4,05 (1H, d,
J = 4,8 Hz, H-11); 3,04 (1H, m, H-13); 2,39 (1H, d, J = 12,0,
H-14a); 2,13 (1H, m, H-12a); 1,91 (2H, m, H-12b, H-7a); 1,87
(1TH, m, H-1a); 1,64 (2H, m, H-2); 1,45 (2H, m, H-6a, H-14b);
1,42 (1H, m, H-3a); 1,34 (2H, m, H-7b, H-9); 1,28 (m, 1H, H-6b);
1,21 (1H,td, J=13,8; 4,2 Hz, H-3b); 1,02 (3H, s, H-20); 1,00 (1H,
m, H-1b); 0,99 (1H, m, H-5); 0,89 (3H, s, H-18); 0,82 (3H, s,
H-19); *C-NMR (CDCls, 150 MHz) 6.209,9 (C-15); 150,3 (C-16);
112,9 (C-17); 66,0 (C-11); 64,4 (C-9); 55,2 (C-5); 50,6 (C-8); 41,7
(C-3); 41,2 (C-12); 39,4 (C-1); 38,7 (C-10); 36,8 (C-13); 36,6
(C-14); 33,5 (C-7); 33,4 (C-18); 33,2 (C-4); 21,5 (C-19); 18,4
(C-6); 18,3 (C-2); 17,5 (C-20).
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ent-11p -hydroxy-16R-kauran-15-one (3): Dang dau,
khéng mau; ESI-MS (m/z): 327,1 [M+H]*; "TH-NMR (CDCls, 600
MHz) 643,92 (1H, d, J=4,8 Hz, H-11); 2,42 (1H, m, H-13); 2,37
(1H, d, J = 12,0 Hz, H-14); 2,26 (1H, m, H-16); 1,95 (1H, m,
H-7b); 1,86 (2H, m, H-7a, H-12b); 1,64 (2H, m, H-2a, H-6Db);
1,45 (1H, m, H-6a); 1,42 (2H, m, H-3a, H-12b); 1,34 (1H, m,
H-14b); 1,26 (3H, d, J = 6,6 Hz, H-17); 1,24 (1H, m, H-2a); 1,21
(1H, td, J = 13,8; 4.2 Hz, H-3b); 1,10 (1H, brs, H-9); 0,98 (3H, s,
H-20); 0,96 (1H, m; H-5); 0,88 (3H, s, H-18); 0,81 (3H, s, H-19);
13C-NMR (CDCls, 150 MHz) 6¢222,9 (C-15); 65,1 (C-11); 64,0
(C-9); 55,3 (C-5); 51,1 (C-8); 49,4 (C-16); 41,7 (C-3); 39,2 (C-1);
38,4 (C-10); 37,3 (C-14); 34,7 (C-13); 34,3 (C-12); 33,3 (C-4);
33,2 (C-7 va C-18); 21,4 (C-19); 18,4 (C-6); 18,2 (C-2); 17,4
(C-20); 11,0 (C-17).

Kauren-18-oic acid (4): Bot vo dinh hinh mau tréng; ESI-
MS (m/z): 301,2 [M-HT; "TH-NMR (CDCl;, 600 MHz) 614,79 (1H,
s); 4,73 (1H, s); 2,64 (1H, brs); 2,16 (1H, m); 2,02 (1H, m), 1,95
(1TH, m); 1,83 (1H, m); 1,75 (1H, m) 1,64 (6H, m); 1,53 (8H, m);
1,17 (3H, s); 1,15 (1H, m); 1,05 (3H, s); 0,87 (1H, m); *C-NMR
(CDCls, 150 MHz) 6¢ 183,7 (C-18); 155,7 (C-16); 103,0 (C-17);
56,0 (C-9); 50,2 (C-5); 49,0 (C-15); 47,5 (C-4); 44,3 (C-8); 43,9
(C-13); 40,6 (C-7); 39,7 (C-1); 39,5 (C-14); 38,6 (C-10); 36,9
(C-3); 33,2 (C-12); 23,2 (C-6); 17,9 (C-2); 17,8 (C-19); 17,7 (C-
11); 16,2 (C-20).

B-sitosterol (5): K&t tinh hinh kim mau trang; "H-NMR
(CDCls, 500 MHz), & (ppm): 5,38-5,36 (1H, m); 3,56-3,52 (1H,
m); 2,33-2,25 (2H, m); 2,05-1,97 (2H, m); 1,89-1,82 (3H, m);
1,70-1,65 (2H, m); 1,54-1,11 (24H, m); 1,07 (3H, s); 1,00 (3H, d,
J=6,7Hz);0,87 (3H,t,J=7,1 Hz); 0,86 (6H, br s); 0,70 (3H, s);
BC-NMR (CDCls, 125 MHz), & (ppm): 140,79; 121,72; 71,82;
56,80; 56,10; 50,17; 45,88; 42,35; 42,33; 39,81; 37,28; 36,53;
36,16; 33,98; 31,93; 31,69; 29,20; 28,26; 26,14; 24,32; 23,10;
21,11;19,82; 19,41; 19,06; 18,80; 12,00; 11,87.

3. KET QUA VA THAO LUAN

3.1. Hoat tinh gay ddc té€ bao caa dich chiét ethanol cta
loai réu tan Porella obtusata

Mau dich chiét EtOH cda réu tan Porella obtusata dugc
danh gia hoat tinh gay déc té bao trén 4 dong té bao ung
thu: KB (Ung thu biéu mé), Hep-G2 (Ung thu gan), A549 (Ung
thu phéi) va MCF7 (Ung thu va). Ellipticine dugc dung lam
chat d6i ching trong phép thi nay.

Bang 1. Két qua thi hoat tinh gdy ddc té bao cla dich chiét EtOH cla loai réu
tan P. obtusata

. 1G5 (pg/ml)
Tén mau
KB Hep-G2 A549 MCF7
Dich chiét EtOH | 14,04+1,04 | 3,51+0,21 | 8,85+0,02 | 13,30 0,61
Ellipticine 0,29+ 0,01 | 0,35+0,05 | 0,41+0,02 | 0,46+0,03

K&t qua cho thdy dich chiét EtOH thé hién hoat tinh gay
doc té bao tét trén ca bén dong té bao ung thu KB (Ung thu
biéu mo), Hep-G2 (Ung thu gan), A549 (Ung thu phdi) va
MCF7 (Ung thu vu) véi céc gia tri ICso lan lugt la 14,04 + 1,04;
3,51 £0,21; 8,85 + 0,02; 13,30 £ 0,61ug/ml. Pac biét, dich
chiét nay cé hoat tinh t6t trén dong té bao ung thu gan Hep-
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G2, véi gia tri ICsp la 3,51 + 0,21ug/ml. Dich chiét EtOH dugc
ti€p tuc nghién ctu phan lap, chiét tach va xac dinh ciu trac
cac chéat sach.

3.2. Xac dinh cau truc ctia cac hgp chat phan lap dugc

Chat 1 dugc phan 1ap dudi dang dau mau vang. Phé 3C
NMR ctia hgp chat nay xuat hién tin hiéu cta 15 nguyén ti
carbon, trong dé c¢6 2 tin hiéu carbon olefin tai 6¢c 109,6 (C-
11) va 146,6 (C-10). Phé *C NMR con cho thdy su cé mat cda
carbon bac bén gan véi oxy tai 6c 74,6 (C-5), 2 carbon
methine tai 6¢ 39,3 (C-4); 33,9 (C-1), 4 carbon methylene tai
0c 28,1 (C-2); 35,1 (C-3); 32,8 (C-6); 24,9 (C-7), 4 carbon methyl
tai 6¢c 9,0 (C-15); 16,8 (C-14); 13,5 (C-13); 18,1 (C-12) va 2
carbon béac 4 tai 6c46,3 (C-9); 44,1 (C-8). Tucng Ung véi phd
3C NMR, ph8 'H NMR clia chat 1 cho céc tin hiéu proton
olefintai 645,79 (1H,dd, J=17,4;10,8;H-10); 5,16 (1H, dd, J =
17,4; 1,2; H-11a); 5,00 (1H, dd, J= 10,8; 1,2; H-11b). Hai tin
hiéu methyl singlet tai 640,95 (3H, s, H-14) va 0,68 (3H, s, H-
12) cuing vdi hai tin hiéu methyl doublet xuat hién tai 6,,0,82
(3H,d,J=7,2; H-13) va 0,81 (d, = 7,2 Hz; 3H, H-15). Cac tin
hiéu proton methine va methylene khac xuat hién trong
khoang 64 1,79-1,23. C4u truc cha hgp chat 1 con dugc
khang dinh ré han bang phé 2D NMR (COSY, HSQC, HMBC
va NOESY). Ph COSY chi ra tuong tac giira H-10 (64 5,79)/H-
11a (6n 5,16) va H-11b (64 5,00); H-15 (61 0,81)/H-4 (614 1,54);
H-1 (64 2,34)/H-13 (64 0,82); H-2b (64 1,23) va H-2a (64 1.79);
H-2a (64 1.79)/H-3a (64 1,65) va H-3b (64 1,26); H-6a (64 1,72)
/H-7a (611,62) vaH-7b (614 1,26) ching té vi tri clia cac proton
trong va ngoai vong. Phé HMBC kh&ng dinh su gan két cta
mach vinyl (C-11 va C-10) théng qua tuong tac gilra H-6a (&
1,72) va H-4 (841,54)/C-10 (8¢ 146,6). Nhom hydroxyl (-OH)
dugc khdng dinh gén tai vi tri C-5 théng qua tuong tac cla
H-10 (6n 5,79); H-7a (6n 1,62); H-7b (&4 1,26) va H-6a (&
1,72)/C-5 (8¢ 74,6). Vi tri cGla cdc nhdém methyl dugc khing
dinh théng qua tuong tac ctia H-14 (61 0,95)/C-9 (6¢46,3), C-
8 (6c44,1); H-12 (64 0,68)/C-8 (¢ 44,1) va C-9 (6c46,3); H-13
(61 0,82)/C-1(6¢c33,9), C-8 (6c44,1); H-15 (6110,81)/C-4 (6c39,3)
va C-9 (8¢46,3). Phé NOESY cho thay tuong tac gitia H-12 (64
0,68)/H-13 (64 0,82); H-14 (64 0,95)/H-15 (64 0,81); H-13 (&4
0,82)/H-15 (64 0,81) chiing t6 chung dinh hudng cung phia
so0 vGi mat phdng phan t. Nguoc lai, tueng tac gitta H-1 (64
2,34) va H-4 (84 1,54) cling dugc quan sat thay trén phd
NOESY. Phé khai (+)-ESI-MS cho tin hiéu tai m/z 205,0 [M+H-
H,Ol*. Két hop céac dit liéu phd trén da khdng dinh cong thic
phan ti cta chat 1 1a CisHy0. Déi chiéu véi céc tai liéu da
c6ng b8 [12, 13] cho thay s6 liéu phd ctia chat nay hoan toan
trung khép vai pinguisenol [12, 13]. Do d6, hgp chat 1 dugc
xac dinh la pinguisenol, mot sesquiterpene khung
pinguisane lan dau tién dugc phan lap ti loai réu tan Porella
vernicosa 13, Sesquiterterpene khung pinguisane c6 thé
dugc coi la 16p chat danh dau dac trung cho cac loai réu tan
thuoc chi Porella [14].

Chéat 2 dugc phan 1ap duéi dang chat rdn, mau trdng. Phé
khoi phun mu dién t (+)-ESI-MS cho tin hiéu pic ion gia
phan td tai m/z 627,3 [2M+Na]*. D{ liéu phd NMR cho thdy
day 1a mot hgp chat diterpenoid. Phd *C NMR clia hgp chat
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nay xuat hién tin hiéu ctia 20 nguyén t carbon, trong d6 c6
2 tin hiéu carbon olefin tuong Uing & 8¢ 112,9 (C-17) va 150,3
(C-16). Phé *C NMR ciing khdng dinh su c6 mat clia nhém
carbonyl ketone tai 8¢ 209,9 (C-15). Ngoai ra, trén phé 3C
NMR con quan sat thay su c6 mat cta 7 carbon methylene
tai 6¢39,4 (C-1); 18,3 (C-2); 41,7 (C-3); 18,4 (C-6); 33,5 (C-7);
41,2 (C-12); 36,6 (C-14), 3 carbon methyl tai 6¢ 33,4 (C-18);
21,5 (C-19); 17,5 (C-20); 3 carbon bac bén tai &¢ 33,2 (C-4);
50,6 C-8); 38,7 (C-10) va 4 carbon methine tai 6¢ 55,2 (C-5);
64,4 (C-9); 66,0 (C-11); 36,8 (C-13); trong d6 cd 1 carbon
methine mang oxi tai 8¢ 66,0 (C-11). Tuang Ung vdi phé *C
NMR, trén phé 'H NMR xudt hién cac tin hiéu cla proton
methylene olefin tai &4 5,86 (1H, s, H-17a); 5,26 (1H, s, H-17b),
tin hiéu clia ba nhém methyl singlet tai 64 1,02 (3H, s, H-20);
0,89 (3H, s, H-18); 0,82 (3H, s, H-19). Bén canh d6 con c¢é tin
hiéu clia mét proton gén véi carbon methine mang oxi tai 64
4,05 (1H, d, J = 4,8Hz, H-11). TU cac d{ liéu phan tich trén,
hgp chat 2 dugc xac dinh 1a mét diterpenoid c6 cong thic
phan t 1a CyH300, Cau trdc cda hop chat nay dugc khing
dinh ré hon bdng phan tich di liéu phé 2D NMR (COSY,
HSQC, HMBC va NOESY). Ph COSY cho thay tin hiéu cla H-
12 (61 2,13) tuong tac véi H-11 (61 4,05) va H-13 (64 3,04); H-
13(63,04) v6i H-14 (6112,39). Phé HMBC cho thay tin hiéu H-
17 (&4 5,86; 5,26) tuong tac véi carbon carbonyl C-15 (&¢
209,9); C-13 (6¢ 36,8); C-14 (6¢ 36,6) va C-12 (6¢ 41,2). Tin hiéu
proton H-11 (614,05) c6 tuong tac vai C-9 (8¢ 64,4); C-10 (6¢
38,7) va C-8 (8¢ 50,6). Cling trén phd HMBC cho thay tuong
tac clla H-5 (64 0,99) véi C-18 (6¢33,4); C-19 (6 21,5); C-4 (¢
33,2); C-10 (6¢ 38,7); C-20 (6¢ 17,5); C-9 (6c 64,4) va C-8 (O¢c
50,6). Phé NOESY cho thdy tucng tac cta proton H-11(8x
4,05) v6i nhdm methyl C-20 (6¢ 17,5), chiing t6 ching cung
phia véi nhau trong mat phdng phan td. Do d6, nhém
hydroxyl gan tai vi tri C-11 dugc xac dinh la c6 dinh hudng B.
Khi so sanh di liéu phan tich cta chat 2 véi cac tai liéu da
dugc cong bs, hgp chat 2 dugc xac dinh la ent-115-
hydroxykauren-15-one [15, 16]. Hgp chat nay lan dau tién
dugc phan lap tuloai réu tan thu hai  Nhat Ban Jamesoniella
autumnalis [15].

Chat 3 dugc phan 1ap dudi dang chat rdn mau trdng. Phé
kh&i (+)-ESI-MS clia hgp chét nay cho tin hiéu ion gia phan
td tai m/z 327.1 [M+H]*. Phé "H va "*C NMR cua 3 cho thay
cac tin hiéu tuong ty chat 2. Tuy nhién, trén phé 'H va 3C
NMR cutia 3 khong con tin hiéu cla n6i déi olefin ma thay vao
do 1a su xuat hién cua tin hiéu carbon methine tai ¢ 49,5 (C-
16)/64 2,26 (1H, q, J = 6,6Hz, H-16) va tin hiéu cia mét nhém
methyl tai 6¢ 11,0 (C-17)/ 641,26 (3H, d, J = 6,6Hz, H-17). Tin
hiéu cda carbon carbonyl ketone (C-15) dich chuyén vé
trudng thap hon (8¢ 222,9) so vdi chat 2. Cau tric cda hop
chét 3 dugc khdng dinh ré hon bang phan tich phé 2 chiéu
2D NMR (COSY, HSQC, HMBC va NOESY). Qua do, cac proton
va carbon tai cdc vi tri trong cau tric cta hgp chat nay da
dugc gan phé. Phé COSY xuat hién cac tuong tac ctia H-16
(61 2,26)/H-13 (85 2,42) va H-17 (84 1,26). Déng thai, trén phé
HMBC ciing cho thay cac tuong tac di hat nhan giira H-16 (5
2,26)/C-17 (8¢ 11,0), C-13 (8¢ 34,7) va C-15 (8¢ 222,9). Két hop
cac dit liéu phé trén va so sanh vdi tai liéu tham khao da cho
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phép xac dinh chat 3 c6 cong thic phan ti CyH3,0, va dugc
kh&ng dinh 1a ent-11B-hydroxy-16R-kauran-15-one [15]. Hop
chat nay truéc d6 ciing dugc phan lap ti loai réu tan
Jamesoniella autumnalis[15].

Chat 4 dugc phan lap dudi dang bét vo dinh hinh mau
trdng. Phd khai ESI-MS clia hgp chat nay cho picion phan ti
tai m/z301,2 [M-HI~. Dit liéu ph& NMR cla hgp chat nay goi y
su ¢ mat ctia khung krauen diterpenoid tuang tu hgp chat
2 va 3. Tuy nhién, trén phd *C NMR clia hop chat 4 khéng
thay c6 mat mét nhém carbonyl ketone nhu hop chat 2 va
3, thay vao d6 la sy xuat hién ctia mot nhom carboxylic acid
tai 8¢ 183,7. Ngoai ra, trén phd *C NMR con xuat hién mét
néi doi olefin tuong tu hgp chat 2 tai 8¢ 155,7 (C-16) va 103,0
(C-17) cung vd&i 9 tin hiéu cta carbon methylene tai 6:39,7
(C-1); 17,9 (C-2); 36,9 (C-3); 23,2 (C-6); 36,9 (C-7); 17,7 (C-11);
33,2 (C-12); 39,5 (C-14); 49,0 (C-15), 2 carbon methyl tai &¢
17,9 (C-19); 16,2 (C-20), 3 nhém methine tai 6¢ 56,0 (C-9); 50,2
(C-5); 43,9 (C-13) va 3 carbon bac 4 tai &¢ 44,3 (C-8); 47,5 (C-
4); 38,6 (C-10). Tuong Ung véi phé *C NMR, phé 'H NMR cua
hgp chat nay xuat hién tin hiéu cta proton olefin tai &4 4,79
(1H, s,); 4,73 (1H, s), tin hiéu cGa hai methyl singlet tai 1,17
(3H, s) va 1,05 (3H, s) cung vdi céc tin hiéu cla cac nhém
methylene va methine trong khodng & tir 2,64 - 0,87. Két
hap cac dit liéu phé trén va so sanh vdi tai liéu tham khao 1'”!
da khdng dinh chat 4 c6 cong thic phan ti 1 CH300; va
dugc xac dinh la kauren-18-oic acid. Day la moét hgp chat
diterpenoid c6 nhiéu hoat tinh sinh hoc thi vi nhu hoat tinh
ha dudng huyét, hoat tinh chéng di iing va hoat tinh gay doc
té bao [18].

15

Hinh 1. Cu tric cla cac hgp chat 1 - 5 phan lap tir loai réu tan (Porella
obtusata f. Macrolob)

C4u truc cta 5 dugc xac dinh bang cac dit liéu phd NMR.
PhéS 'H-NMR xuét hién tin hiéu cda hai nhém methyl singlet
tai 61 1,07 (3H, s) va 0,70 (3H, s), mot nhém methyl triplet tai
610,87 (3H, t, J=7,1Hz) cung v&i ba nhdm methyl khac tai &4
1,00 (3H, d, J = 6,7Hz) va 0,86 (6H, br s), Ngoai ra, trén phd 'H-
NMR con cho thay cac tin hiéu ctia mét proton olefin tai 6y
5,38 - 5,36 (1H, m) va tin hiéu mot methine mang oxi tai 6y
3,56 - 3,52 (1H, m). Cac tin hiéu cla cac proton con lai bi
trung 1ap lén nhau trong khodng 642,33-1,11. PhS *C-NMR
chiratin hiéu ca hai carbon olefin (6. 140,79; 121,72) va mot
nhém oxymethine tai &c 71,82. Tin hiéu cda sdu nhém
methyl xuat hién tai &6c 19,82; 19,41; 19,06; 18,80; 12,00;
11,87. Tin hiéu con lai ctia sdu nhém methine va chin nhém
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methylene nam trong khoang & 56,80-21,11.So sanh sé liéu
phé NMR véi tai liéu tham khdo "% va d6i chiéu vdi chat
chudn c6 sdn trong phong thi nghiém da xac dinh chat 5 la
B-sitosterol. Day |a mot sterol ton tai kha phé bién trong cac
loai thuc vat. Hgp chat nay c6 thé hién cac hoat tinh nhu
khang viém, bao vé tim, chéng viém khap [20].
4. KET LUAN

Day la lan dau tién thanh phan hoa hoc va hoat tinh sinh
hoc cta loai réu tan P. obtusata & Viét Nam dugc cong bé. Cau
tric cla cac hgp chat phan lap da dugc xac dinh 1a
pinguisenol (1), ent-118-hydroxykauren-15-one (2), ent-114-
hydroxy-16R-kauran-15-one (3), kauren-18-oic acid (4) va
B-sitosterol (5). Nghién ctiu clia chiing t6i gop phan déng gop
vao kho tang cac hgp chat thién nhién ti loai réu tan
P. obtusata néi riéng va nganh réu tan néi chung, mot trong
nhiing nganh thuc vat hién con it dugc nghién cldu &
Viét Nam.
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