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Bai nghién ciiu

Hop chéat phenol va triterpene phén lap ti cao n-hexane cua loai
dia y Usnea aciculifera (Parmeliaceae)

Tran Hong Ngoc Quyén®, Tran Thi Kim Tho, Nguyén Dé Ngoc Phung, D6 Thi My Lién

TOM TAT

Chi Usnea thudc ho Parmeliaceae, la mot chi chti yéu la dang dia y fruticose cé mau xanh xam nhat
phét trién gidng nhu cay bui mini khéng 14 hodc tua neo trén vé hodc canh cay, véi khoang 350 loai
dugc nhic dén va moc & cac khu rimg phuong Béc chau Au, nhung ching dugc tim thdy nhiéu
nhat & cac vung nhiét ddi va can nhiét déi. Trong y hoc ¢d truyén Trung Qudc, dia y Usnea aciculif-
era duac str dung dé chira nhiém triing bang quang, tiéu budt, b tiéu, tdm than sung phu. G Viét
Nam, nhiing nghién ctiu vé thanh phan héa hoc cling nhu hoat tinh sinh hoc clia loai dia y nay van
con it. Cac nghién ctu thanh phéan hda hoc clia cac loai thudc chi Usnea cho thay cé nhiing hop
chat phenol don vong, depside, depsidone, dibenzofuran, xanthone, triterpenoid, steroid, macro-
lactone, quinone, phthalide va cac acid , trong dé c6 nhiéu hgp chét cho thdy cé hoat tinh sinh hoc
nhu khang khuan, khang viém, tc ché enzyme a-glucosidase, Uc ché céc dong té bao ung thu..
TU phan doan 5 cao n-hexane cla loai dia y Usnea aciculifera (Parmeliaceae), thu hai tai thanh phé
Da Lat, tinh Lam Béng, sdu hop chat phenol don vong va moét hop chét triterpene da dugc phan
lap. C4u tric hoa hoc clia cac hgp chat nay dugc xéac dinh bang phd cong hudng tir hat nhan mot
chiéu, hai chiéu, khéi phd ESI-MS, khéi phé phan gidi cao HR-ESI-MS vaéi tén goi lan luct [a ethyl
2,4-dimethoxy-3,6-dimethylbenzoate (1); ethyl 2,4-dihydroxy-3,6-dimethylbenzoate (2); B-methyl
orsellinate (3); methyl 2-hydroxy-4-methoxy-3,6-dimethylbenzoate (4); methyl haematomate (5),
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methyl 2,6-dihydroxy-4-methyl benzoate (6) va zeorin (7).
Tu khoa: Usnea aciculifera, phenol don vong, triterpene

GIGI THIEU

Diay, dang thuc vat bac thdp dic biét, la két qua cong
sinh ctia ndm (mycobiont) va m¢t thanh phan quang
hgp (photobiont) thudng la tdo (green alga) hay vi
khu4n lam (cyanobacterium) 2, Tt lau ddi, y hoc ¢§
truyén da stt dung dia y d€ diéu tri mot s6 bénh nhu
viém hong, cdm cum, dau da day, viém phdi, gidm
dau, ha s6t>. Hon thé nita, cac hgp chét ¢ lap tif dia
y dugc bdo cdo thé hién kha nang khang khuén, khing
oxy hoa, chdng viém, gy doc té€ bao, chdng virus va
¢6 thé la nguodn cung cip nguyén liéu tiém néing cho
nganh cdng nghiép dugc. Trong d6, Usnea aciculifera
(Parmeliaceae) 1a loai dia y s¢i, tai Viét Nam phén b6
chti yéu & thanh phé Pa Lat, tinh Ldm P6éng. Thanh
phén héa hoc va dugc tinh cta loai dia y nay chua
dugc nghién ctu nhiéu ¢ Viét Nam va trén thé gidi.
Trong bai bdo nay, sdu hgp chét phenol don vong va
mot hgp chét triterpene da dugc phén lap ti cao n-
hexane va xdc dinh cdu truc hoa hoc bing phuong
phép phd nghiém NMR va khéi ph6 ESI-MS.

VAT LIEU - PHUONG PHAP

Péi tugng nghién cuu

Dia y sg¢i Usnea aciculifera dugc thu nhan tai thanh
pho DaLat, tinh Lam Dong vao thang 6/2018. Tén cuia
loai dia y nay dugc dinh danh béi TS. Harrie Sipman
(khoa thuc vathoc, vién bdo tang Berlin - Dahlem, dai
hoc Freie of Berlin, Dtic). Miu tiéu ban thuc vat duoc
ki hiéu SGU-005 dugc luu trii tai Phong thi nghiém
thuc hanh - Khu thi nghiém thuc hanh - Truéng Dai
hoc Sai Gon. Sau khi thu hai, mau dugc ria sach, phoi
kho, xay nhuyén thanh bot khé.

Héa chat va thiét bi

Phé cong hudng tit hat nhan dugc do trén méy Bruker
Avance (500 MHz cho phd 'H-NMR va 125 MHz
cho phd I3C_NMR). Phé ESI-MS dugc do trén may
Bruker microOTOF Q-II. Séc ky cot (SKC) stt dung
silica gel 60 (0,040-0,063 mm, Merck), silica gel RP-
18 (Merck) va Sephadex LH-20 (GE Healthcare). Séc
ky 16p moéng st dung ban mong silica gel Fys4, sil-
ica gel 60 RP-18 F254S (Merck), thudc thit hién vét
la dung dich sulfuric acid 10%, gia nhiét. Cac hoéa
chét stt dung cho qua trinh chiét va sic ky la ethanol
(EtOH), methanol (MeOH), n-hexane, chloroform

Trich dan bai bao nay: Quyén TH N, Tha TTK, Phung N D N, Lién D T M. Hop chét phenol va triterpene
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(CHCl3), ethyl acetate (EtOAc) va acetone (dugc cung
cdp boi hing Chemsol).

Chiét xuat va phan lap

Bot dia y kho (1000,0 g) dugc trich kiét & nhiét do
phong véi cac dung méi lan lugt 1 #-hexane, chloro-
form, ethyl acetate, methanol; phan dich chiét dugc c6
loai dung mdi dudi ap sut thép, thu dugc cac cao tho
tuong ting la cao n-hexane (42,0 g); cao chloroform
(24,0 g); cao ethyl acetate (42,0 g) va cao methanol
(24,0 g). Cao n-hexane (42,0 g) dugc sic ky cot sil-
cuc tang dan ti n-hexane-EtOAc (9:1-0:10), sau d6
EtOAc-MeOH (10:0-0:10), thu dugc bay phan doan
(UH1 - UH7).

Tiép tuc sdc ky cot silica gel trén phan doan UH5 véi
hé dung méi n-hexane-EtOAc (85:15), thu dugc chin
phén doan phu (UH5.1-UH5.9). Sic ki cdt silica gel
pha thuong phan doan phu UH5.2 v6i hé dung méi
n-hexane-EtOAc (85:15) phén lap dugc hgp chat 1
(8,2 mg). Tién hanh sdc ky cot silica gel pha thudng
phan doan phu UH5.4 v6i hé dung moi n-hexane—
EtOAc (8:2); sau d6 sic ky v6i Sephadex LH-20, phan
lap dugc hgp chit 2 (6,1 mg) va 3 (6,3 mg). Tién
hanh SKCsilica gel pha thudng phan doan phu UH5.7
v6i hé dung moi n-hexane-EtOAc (75:25), sau do ria
taa, phan lap dugc hgp chit 7 (15,0 mg). Phan doan
UH6 dugc SKC silica gel pha thudng véi hé dung
moi n-hexane— EtOAc (8:2), thu dugc bén phan doan
phu (UH6.1-UH6.4). Phan doan phu UH6.4 dugc
SKC silica gel pha thuong véi hé dung méi giai ly n-
hexane-EtOAc (75:25); sau d6 sac ky Sephadex, phan
lap dugc hgp chét 4 (9,8 mg) va 5 (7,5 mg). Phan
doan phu UH6.8 dugc SKC silica gel pha thudng véi
hé dung mdi n-hexane-EtOAc (7:3), sau d6 sac ky
Sephadex, phan lap dugc hgp chit 6 (6,9 mg).

Ethyl 2,4-dimethoxy-3,6-dimethylbenzoate (1): bot
v6 dinh hinh mau tring, tan trong chloroform.

Ethyl 2,4-dihydroxy-3,6-dimethylbenzoate (2): bot
v6 dinh hinh mau trdng, tan trong chloroform.
B-Methyl orsellinate (3): bot v6 dinh hinh mau tring,
tan trong chloroform.

Methyl 2-hydroxy-4-methoxy-3,6-dimethylbenzoate
(4): bot vo dinh hinh mau trang, tan trong chloro-
form.

Methyl heamatomate (5): bot v6 dinh hinh mau vang,
tan trong chloroform.

Methyl 2,6-dihydroxy-4-methyl benzoate (6): bot vo
dinh hinh mau trang, tan trong chloroform.

Zeorin (7): bot vo dinh hinh mau tring, tan trong
chloroform.

Céc dit liu phé 'H-NMR va 13C-NMR dugc trinh
bay trong cac Bang 1—Bang 3.

KET QUA VA THAO LUAN

Tu cao n-hexane cta loai dia y Usnea aciculifera
(Parmeliaceae), sau hgp chit phenol don vong va mot
hgp chét triterpene (Hinh 1) da dugc phan lap va xac
dinh c4u tric héa hoc dya vao cac phuong phdp héa
1y hién dai.

Hop chat 1

Phé ESI-MS ctia hgp chét 1 cho mii ion phén tu gia
v6i m/z 237,38 [M-H] ™~ phu hgp véi cong thiic phan
tii dé nghila Cy3H304. Phd 3C-NMR va phd HSQC
cho théy sy xudt hién 13 tin hiéu ctia 13 carbon bao
gom mot carbon carbonyl tiép cach tai 8¢ 167,5 (C-
7); ndm carbon thom tu cdp tai 8¢ [158,7 (C-4); 155,8
(C-2);133,9 (C-6); 121,0 (C-1); 116,0 (C-3)]; mt car-
bon methine tai d¢ 108,0 (C-5); mot carbon methy-
lene tai 8¢ 60,5 (C-1’); hai carbon methoxy tai d¢ 55,6
(4-OCH3); 61,3 (2-OCH3); ba carbon methyl tai ¢
[19,1 (C-9); 14,0 (C-2°); 8,5 (C-8)].

Phé 'H-NMR cho thdy c6 mot proton vong thom
tai 0y 6,66 (1H, s, H-5); hai tin hiéu ctia hai nhém
methoxy tai 6y [3,80 (3H, s, 4-OCHj3); 3,67 (3H, s,
2-OCHj3)]; mét tin hiéu ctia nhom methylene tai Sy
4,29 (2H, t, H-1’), ba tin hiéu ctia ba nhom methyl tai
8y (2,23 (3H, s, H-9); 2,03 (3H, s, H-8); 1,30 (3H, ¢,
H-2)].

Phé HMBC cho thdy tuong quan ctia proton H-5 véi
cac carbon C-3, C-4, C-9; cua proton H-9 véi cac car-
bon C-1, C-5, C-6; ctia proton H-8 véi cac carbon C-2,
C-3, C-4; ctia proton H-1" v6i C-2’va C-7; clia proton
H-2’ v6i C-1". Cac dii liéu nay gitp dé nghi vi tri clia
cac nhém thé trén vong phenol cta hgp chit 1. So
sanh v6i di liéu phd nay véi béo cdo cta tdc gia J.A.
Elix* hop chét 1 dugc dé nghi 1 ethyl 2,4-dimethoxy-
3,6-dimethylbenzoate.

Hop chat 2

Phé ESI-MS ctia hgp chit 2 cho mii ion phén tu gia
v6i m/z 211,48 [M+H] ™ phit hgp véi cong thiic phan
tii dé nghila Cy;H1404. Phd 3C-NMR va phd HSQC
cho thdy hop chét 2 ¢6 sy xudt hién 11 tin hiéu tuong
dong v6i hop chit 1, tuy nhién 6 it hon 1 hai tin hiéu
clia hai nhém methoxy. Phd 'H-NMR ciing cho thdy
mot proton vong thom tai 8y 6,28 (1H, s, H-5); hai
proton cia mét nhom methylene tai 6y 4,34 (2H, ¢,
H-1’); ba nhém methyl tai 6 [2,39 (3H, s, H-9); 1,94
(3H, s, H-8); 1,33 (3H, ¢, H-2’)]; hai tin hiéu cua hai
nhoém hydroxy kiém néi tai 8y [11,73 (1H, s, 2-OH)
v4 10,08 (1H, s, 4-OH)].

Phé HMBC cho thdy tuong quan ctia proton H-5 véi
cac carbon C-3, C-4, C-9; cua proton H-9 véi cac car-
bon C-1, C-5, C-6; ctia proton H-8 véi cac carbon C-2,
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Zeorin (7)

1 COOCH:CHs OCHs CH: OCHs CHzs
2 COOCH:CHs OH CHz OH CHs
3 COOCHs3 OH CH: OH CHs
4 COOCHs3 OH CHs OCHs CHs
5 COOCHs3 OH CHO OH CH3
6 COOCH3 OH H CHs OH

Hinh 1: C4u tric héa hoc cac hgp chat c6 lap dugc (1-7)

C-3, C-4; ctia proton H-1" v6i C-2’ va C-7; ctia pro-
ton H-2’ v6i C-1’; cta proton 2-OH véi cac carbon
C-1, C-2, C-3; ctia proton 4-OH véi cic carbon C-3,
C-4, C-5. Céc dii liéu nay giup dé nghi vi tri ctia cac
nhom thé trén vong phenol ctia hgp chét 2. So sanh
v6i dit liéu phé trén bdo cdo clia tic gia S. Schleich®
hop chit 2 dugc dé nghi la ethyl 2,4-dihydroxy-3,6-
dimethylbenzoate.

Hop chat 3

Phg ESI-MS cuia hgp chit 3 cho mai ion phén ti gia
v6i m/z 195,48 [M-H]~ pht hop véi cong thiic phan
tl dé nghi 1a CjgH204. So sanh di liéu phd 'H-
NMR (Béang 1) va phé '3C-NMR (Bang 2) ctia hop
chét 3 va hgp chét 2 cho thdy c6 su tuong dong, tuy
nhién hgp chit 3 chi it hon hgp chit 2 mét nhém
methylene. So sdnh véi di liéu phé trén bdo cdo cta
tdc gia Nguyén Thi Thu Tram® hgp chit 3 dugc dé
nghi la B-methyl orsellinate.

Hop chat 4
Phd& ESI-MS ctia hgp chét 4 cho mai ion phén ti gia &
m/z 211,53 [M + H] " tuong ting véi cong thtic phan

tt C11H404. So sanh di liéu phs ' H- NMR (Bang 1)
va ph8 13C-NMR (Bang 2) ctia hop chét 4 véi hop
chit 3 thdy c6 su tuong dong, tuy nhién hgp chit 4 c
nhiéu hon 3 mot nhém methoxy va it hon mot nhém
hydroxy. So sanh véi dit liéu phé trén bdo céo clia tac
gia UV. Mallavadhani’, hgp chét 4 dugc dé nghj la
methyl 2-hydroxy-4-methoxy-3,6-dimethylbenzoate.

Hop chiat 5

Ph§ ESI-MS cho mai ion phén tt gid & m/z 233,32
[M + Na]™* phu hgp vé6i cong thiic phan ti dé nghi 14
Ci1oH0Os. So sanh diiliéu phd ' H- NMR (Bang 1) va
phd I3C.NMR (Bang 2) ctia hgp chat 5 v6i hop chit
3 thdy co sy tuong dong, diém khac biét 1a hop chit
5 chta it hon 3 mét nhém methyl nhung lai c6 thém
mot tin hiéu ciia nhém formyl (-CHO) tuong ting tai
8¢ 193,6 va 6 10,18 ppm. So sdnh véi dit liéu phd
trén bdo cdo clia tic gia Duong Thiic Huy® hgp chit
5 dugc dé nghi la methyl haematomate.

Hop chit 6
Phé ESI-MS cho mai ion phan t& gia & m/z
181,0518 [M - H]~ tuong ting v6i cong thiic phan tu
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CoHgO4, Phd 'H-NMR ciia hop chit 6 cho céc tin
hiéu cong huéng nhu sau: hai tin hiéu proton linh
dong ctia nhém hydroxy tai 6y 10,67 (1H, s, 2-OH);
9,96 (1H, s, 6-OH); hai tin hiéu proton thom tai 8y
(6,17 (1H; d; J = 2,4 Hz; H-3) va 6,15 (1H; d; ] = 2,4
Hz; H-5)] giup xac dinh hai proton & vi tri meta véi
nhau; mot tin hiéu proton nhém methoxy tai oy 3,79
(3H, s, H-8); mot tin hiéu proton nhém methyl tai 6y
2,28 (3H, s, H-9).

Phé '3C-NMR ctia hop chét 6 cho cac tin hiéu cong
huéng gébm moét carbon carbonyl tai 6¢ 171,4 (C-
7); sdu carbon thom tai 8¢ [100,4 (C-1); 107,5 (C-5);
110,2 (C-3); 140,7 (C-4); 161,0 (C-2 v C-6)]; mot car-
bon methoxy tai 8¢ 51,7 (C-8) va mét carbon methyl
tai ¢ 22,0 (C-9). So sanh vdi dit liéu phd trén béo
c4o clia tic gid V.B. Tatipamula® hgp chit 6 dugc xac
dinh 1a methyl 2,6-dihydroxy-4-methyl benzoate.

Hop chat7

Khéi phé HR-ESI-MS cho mii ion phan ti gia & m/z
445,4010 [M+H] ™ tuong ting véi cong thiic phan td
C30H5,0; (gid tri tinh todn ly thuyét 1a 445,4046).
Phé 'H-NMR clia hgp chét 7 (Bang 3) cho thdy c6 tim
tin hiéu proton nhém methyl tai 65 [0,71 (3H, s, H-
28); 0,81 (3H, s, H-25); 0,92 (3H, s, H-27); 0,94 (3H,
s, H-24); 0,98 (3H, s, H-26); 1,03 (3H, s, H-29); 1,07
(3H, s, H-30); 1,12 (3H, s, H-23)]; hai proton nhém
hydroxyl tai oy [3,88 (1H; d; J=6,6 Hz; 6-OH); 3,81
(1H, s, 22-OH)]; mét proton methine tai 8 2,09 (1H;
m; H-21). Ngodi ra, ph6 'H-NMR con xudt hién mot
tin hiéu proton methine hydroxyl (>CHOH) tai 6y
3,75 (1H; m; H-6f) chi ra ring proton methine nay
ghép spin véi hai proton & vi tri truc 14 H-5 [dy 0,72
(1H; d; J=10,8 Hz)]; H-7¢ [8y 1,93 (1H; d; J44=13,2
Hz)] va mot proton & vi tri xich dao H-78 [y 1,35
(1H; d; J4¢=3,5 Hz)], chting to H-6 & vi tri truc.

PhS '*C-NMR (Béang 3) két hop v6i phé HSQC cho
théy tin hiéu cong hudng ctia 30 carbon trong d6 cd
hai tin hiéu carbon gin véi oxygen tai d¢ [71,5 (C-
22); 66,6 (C-6)]; tdm tin hiéu carbon nhém methyl
cong hudng tai 8¢ [15,8 (C-28); 16,8 (C-25); 16,9 (C-
27); 18,1 (C-26); 21,9 (C-24); 28,9 (C-29); 30,8 (C-30);
36,6 (C-23)]; sdu tin hiéu carbon nhém methine, gitip
du dodn hogp chit 7 1a mot triterpene c6 khung suon
22-hydroxyhopane.

Phd HMBC cho thdy céc tuong quan gitia proton H-
21v6iC-17, C-18, C-20, C-22 gitp dé€ nghi day nhanh
gin vao C-21; thém vao d6 tuong quan ctia proton H-
23 vé6i C-3, C-4, C-5, C-24; ctia proton H-24 véi C-3,
C-4, C-5, C-23; ctia proton H-25 véi C-5, C-9, C-10;
ctia proton H-26 véi C-7, C-8, C-9; ctia proton H-27
vé6i C-8, C-13, C-14, C-15; cua proton H-28 véi C-13,
C-17, C-18, C-19; ctia proton H-29 v6i C-21, C-22, C-
30 va ctia proton H-30 cuia v6i C-21, C-22, C-29 gitp
dé nghi hgp chdt 7 ¢6 khung sudn hopane.

So sdnh dit liéu phé trén bdo cdo ctia tic gia Nguyén
Thi My Dung va cong su ', cting vé6i tham khio vé
c4u hinh cac vi tri proton trong hgp chat!!, hgp chit
7 dugc xac dinh 13 hopane-6¢,22-diol hay con c6 tén
goi thong thuong la zeorin.

KET LUAN

Tu cao n-hexane cta loai dia y Usnea aciculifera
(Parmeliaceae), sdu hogp chit phenol don vong
va mét hgp chdt triterpene da dugc phan lap
va xac dinh céu trdc hoa hoc, bao gom ethyl
2,4-dimethoxy-3,6-dimethylbenzoate  (1); ethyl
2,4-dihydroxy-3,6-dimethylbenzoate (2); f-methyl
orsellinate (3); methyl 2-hydroxy-4-methoxy-3,6-
dimethylbenzoate (4);
methyl 2,6-dihydroxy-4-methyl benzoate (6) va

methyl heamatomate (5);

zeorin (7).

DANH MUC CAC TU VIET TAT

ESI-MS: Electrospray ionization-Mass spectrometry
! H-NMR: Proton nuclear magnetic resonance

13 C-NMR: Carbon-13 nuclear magnetic resonance
HSQC: Heteronuclear single quantum coherence
HMBC: Heteronuclear multiple bond correlation

s: singlet

d: doublet

m: multiple

t: triplet

SKC: sic ki cot

XUNG POT LOI iCH

Nhom téc gia cam két khong c6 xung dot lgi ich ca
nhén véi nhiing két qua dugc bdo cdo trong bai bao.

PONG GOP CUA CAC TAC GIA

Tran Thi Kim Tho, Nguyén D6 Ngoc Phung chiét tach
va phén l4p cdc hgp chit. DS Thi My Lién xdc dinh
céu truc, chinh stia ban thdo. Tran Hong Ngoc Quyén
chiét tach va phén 1ap cac hop chit, tdng hop tai liéu,
viét ban thado, hoan thién ban thio. Tat ca da doc va
chép nhén ban thao cudi cung.
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Bang 1: Dir liéu phé 'H-NMR ctia cac hop chat 1— 6 do trong dung méi DMSO-ds va CDCl;.

Vi tri oy (J, Hz)
1 (500 MHz) 2 (500 MHz) 3 (500 MHz) 4 (500 MHz) 5 (500 MHz) 6 (600 MHz)

3 6,17 (d 2,4)
5 6,66 (s) 6,28 (s) 6,20 (s) 6,47 (s) 6,34 (s) 6,15 (d 2,4)
8 2,03 (s) 1,94 (s) 2,10 (s) 1,97 (s) 10,18 (s) 2,28 (s)

9 2,23 (s) 2,39 (s) 2,45 (s) 2,45 (s) 2,27 (s)

r 4,29 (t 7,0) 4,34 (t 7,0) 3,92 (s) 3,83 (s) 3,80 (s) 3,79 (s)

2 1,30 (¢ 7,0) 1,33 (¢ 7,0)

2-OCH3 3,67 (s)

4-OCH3 3,80 (s) 3,87 (s)
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6-OH 10,67 (s)
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7 167,5 171,4 172,7 171,4 167,5 170,1

8 8,5 7,9 7,8 7,8 193,6 22,0

9 19,1 23,5 24,2 23,3 21,3

r 60,5 60,9 51,9 55,5 52,0 51,7

2 14,0 13,9

2-OCH3 61,3

4-OCH3 55,6 52,0
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Bang 3: Dit liéu phd va 'H-NMR va !> C-NMR ctia hop chat 7 do trong dung méi DMSO-d;;

Vi tri

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

Hop chét 7
(600 MHz)

aHs J (HZ)

0,72 (d 10,8)

3,75 (m)

1,93 (d 13,2)
1,35 (d 3,5)

1,18 (d; 2,4)

1,28 (d; 3,0)

1,31 (m)

2,09 (m)

1,12 (s)
0,94 (s)
0,81 (s)
0,98 (s)
0,92 (s)
0,71 (s)
1,03 (s)
1,07 (s)
3,88 (d 6,6)

3,81 (s)

33,9
20,6
53,8
43,6
40,9
26,1

50,4

30,8

Hopane-6a,22-diol (zeorin)

(400MHz)

on,J (Hz)

0,72 (d 13,0)

3,74 (ddd 13,5 9,5
4,0)

1,93 (d 13,0)
1,37 (d 3,6)

2,10 (dd 20,0 9,0)

1,12 (s)
0,94 (s)
0,81 (s)
0,98 (s)
0,92 (s)
0,71 (s)
1,03 (s)
1,07 (s)
3,88 (d 6,5)

3,81 (s)

33,9
20,6
53,8
43,5
40,9
26,0

50,3

30,7
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Triterpene and phenolic compounds from the -hexane extract of
the lichen Usnea aciculifera (Parmeliaceae)

Tran Hong Ngoc Quyen”, Tran Thi Kim Tho, Nguyen Do Ngoc Phung, Do Thi My Lien

ABSTRACT

The genus Usnea of the family Parmeliaceae, a genus of mainly light gray-green fruticose lichens
that grow like mini shrubs without leaves or tendrils anchored on bark or branches, with about 350
known species growing in European boreal forests, but they are most commonly found in tropical
and subtropical regions. In the traditional Chinese medicine, the lichen Usnea aciculifera is used
to treat bladder infections, painful urination, urinary retention, and swollen kidneys. In Vietnam,
there are still few studies on the chemical constituents and the biological activity of this lichen.
The chemical studies of some species of the genus Usnea showed phenolic compounds, dep-
sides, depsidones, dibenzofurans, xanthones, triterpenoids, steroids, macrolactones, quinones, ph-
thalides and fatty, many of these compounds show biological activities such as anti-bacterial, anti-
inflammatory, enzyme a-glucosidase inhibition, and inhibition of cancer cell lines. From the fraction
5 of the n-hexane extract of the lichen Usnea aciculifera (Parmeliaceae), collected at Da Lat city, Lam
Dong province, six phenolic and one triterpenic compounds were isolated. The chemical structures
of these compounds were elucidated by one- and two-dimensional nuclear magnetic resonance
spectroscopy, ESI-MS mass spectrometry, and HR-ESI-MS high-resolution mass spectrometry. They
are ethyl 2,4-dimethoxy-3,6-dimethylbenzoate (1); ethyl 2,4-dihydroxy-3,6-dimethylbenzoate (2);
-methyl orsellinate (3); methyl 2-hydroxy-4-methoxy-3,6-dimethylbenzoate (4); methyl haemato-
mate (5); methyl 2,6-dihydroxy-4-methyl benzoate (6) and zeorin (7).

Key words: Usnea aciculifera, phenolic compounds, triterpene
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	KẾT QUẢ VÀ THẢO LUẬN
	Hợp chất 1
	Hợp chất 2
	Hợp chất 3 
	Hợp chất 4 
	Hợp chất 5 
	Hợp chất 6
	Hợp chất 7

	KẾT LUẬN
	DANH MỤC CÁC TỪ VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References




