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LOI CAM DOAN
T6i xin cam doan luan an: “Nghién ctru thanh phﬁn hoa hoc va hoat tinh sinh hoc
ctia hai loai Moc lan 1am dong (Magnolia lamdongensis) va Moc lan tiép
(Magnolia tiepii)” 1a cong trinh nghién ctru ciia chinh minh duéi sy huéng dan khoa
hoc cua tap thé hudng dan. Luan an sir dung thong tin trich dan tir nhiéu nguén tham
khao khac nhau va cic thong tin trich din duoc ghi rd ngudn goc. Cac két qua nghién
clru cuia toi duoc cong bd chung véi cac tac gia khac di dugc sy nhat tri ciia dong tac
gia khi dua vao ludn an. Céc sb lidu, két qua dugc trinh bay trong luan 4n 1a hoan toan
trung thuc va chua timg dugc cong bd trong bat ky mot céng trinh nao khac ngoai
cac cong trinh cong bd cia tac gia. Luan an dugc hoan thanh trong thoi gian toi lam
nghién cuu sinh tai Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.
Ha Noi, ngay thang  nam 2024

Téac gia luin an

Pham Vin Huyén
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LOI CAM ON

Luan an nay dugc hoan thanh tai Vién Nghién ctru Khoa hoc Tay Nguyén, Vién
Han 1am Khoa hoc va Cong ngh¢ Vi¢t Nam.

T6i xin bay to 1ong biét on sau sic dén TS. Nguyén Hiru Toan Phan, TS. Nguyén
Thi Di¢u Thuan va nhiing ngudi Thay da danh cho t6i sw hudng dan, chi bao tan tinh
trong subt qué trinh thyc hién luén an.

T6i xin gui 161 cdm on dén Hoc vién Khoa hoc va Cong Nghé - Vién Han lam
Khoa hoc va Cong nghé Viét Nam da tao moi diéu kién gitp d& t6i hoan thanh cac
thu tuc trong thoi gian hoc tap va thyc hién luan an.

T6i xin cam on dé tai TN18/C09 (Thudc Chuong trinh Khoa hoc va Céng nghé
phuc vu phat trién kinh té - xa hoi Ty Nguyén trong lién két ving va hoi nhap quéc
té, M s6: KHCN-TN/16-20) va dé tai Co sd chon loc (Phan tich thanh phan héa hoc
chinh cua hai loai Magnolia lamdongensis va Magnolia tiepii bang k¥ thuat LC-MS,
Ma sb: CSCL22.01/23-24) d3 ho tro kinh phi thuc hién cac ndi dung cua luén an.

Trong sudt qué trinh thyuc hién luan an, toi rat biét on sy gitp dd tao diéu kién
cua:

- Tap thé cac Thay C6, cac ban dong nghiép tai Phong Hoa hoc cac Hop chét
thién nhién, Vién Nghién ctru Khoa hoc Tay Nguyén.

- Ban Lanh dao Vién Nghién ctru Khoa hoc Tay Nguyén.

- Céac anh, chi can b nghién ctru phong NMR, Vién Hod hoc.

- Céc anh, chi can bg nghién ctru phong Sinh hoc thyc nghi¢m, Vién Hoéa hoc
cac hop chét thién nhién.

- Céc anh, chi can bd nghién ctru phong Thir nghi¢m sinh hoc, Vién Cong ngh¢
sinh hoc.

- Cac anh, chi can bd nghién ciru phong Nghién ctru ciu tric, Vién Hoéa sinh
bién.

Cudi cung, t6i xin chan thanh cam on gia dinh, Quy Thay C6, cic anh chi da
luon déng hanh hd trg toi hoan thanh luan an.

Toi xin tran trong cam on!

Ha Noi, ngay thang  nam 2024

Téac gia luian an

Pham Vin Huyén
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Cic phwong phap sic ky

CC Column Chromatography Sic ky cot

TLC Thin Layer Chromatography | Sac ky ban mong

RP-18 Reversed phase C18 Pha dao C18

Cic phwong phap pho

BCNMR | Carbon-13 Nuclear Pho cong huong tir hat nhan carbon
Magnetic Resonance

'"H NMR Proton Nuclear Magnetic Pho cong huong tir hat nhan proton
Resonance

CD Circular Dichroism Quang pho ludng sic tron

COSY Correlation Spectroscopy Pho COSY

DEPT Distortions Enhancement by | Pho DEPT
Polarization Transfer

ESI-MS Electrospray lonization Pho khdi lugng ion héa phun mu
Mass Spectrometry dién tu

HMBC Heteronuclear Multiple- Ph6 HMBC
Bond Correlation

HSQC Heteronuclear Single Pho HSQC
Quantum Correlation

J (Hz) Coupling constant Hing s tuong tac tinh bang Hz

NMR Nuclear Magnetic Cong huong tr hat nhan
Resonance

o (ppm) Chemical shift P dich chuyén hoa hoc

brs Broad singlet Pic don mili rong

brd Broad doublet Pic d6i miii rong

d doublet Pic doi

dd doublet of doublets Pic d6i cua pic doi

ddd doublet of doublets of Pic doi cua pic doi cua pic doi
doublets

dg doublet of quartets Pic d6i ciia pic bon

dt doublet of triplets Pic doi cua pic ba

m multiplet Pic da

q quartet Pic bon

s singlet Pic don

t triplet Pic ba

td triplet of doublets Pic ba cua pic doi

p pentet Pic nam

dp doublet of pentets Pic d6i cua pic nam

Cac dong té bao

A375 Human skin cancer cell line | Dong té bao ung thu da & ngudi
A549 Human lung carcinoma Dong té bao ung thu phdi & ngudi
AGS Human stomach gastric Ung thu da day nguoi

adenocarcinoma




viii

BMMC Mouse bone marrow- Té bao mast c6 ngudn gdc tir tay
derived mast cells xuong chudt
Colo320DM | Colorectal adenocarcinoma | Ung thu biéu mé tuyén dai truc
cancer cells trang.
H1975 Cell lung cancer Dong té bao ung thu phoi
HCT15 Cell colorectal carcinoma Dong té bao ung thu biéu mo dai
cancer truc trang
HCTI116 Human colorectal carcinoma | Dong té bao ung thu rudt két ¢
cell line nguoi
HEL Human red blood cells Té bao hong cau & nguoi
HeLla Human cervix carcinoma Dong té bao ung thu ¢b tir cung &
nguoi
HepG2 Human hepatocellular Dong té bao ung thu gan ¢ ngudi
carcinoma
HGC27 Human gastric cell line Dong thé bao ung thu da day ¢
nguoi
HL-60 Human acute leukemia Ung thu bach cau cip tinh leukemic
& nguoi
HNEI Nasopharyngeal carcinoma | Dong té bao ung thu biéu mé vom
cell hong
HT29 Human colorectal Dong té bao ung thu dai truc trang &
adenocarcinoma cell line nguoi
HUVEC Stomach cancer cells Dong té bao ung thu da day
K562 Chronic myelogenous Ung thu bach cau man
leukemia cells
MCF-10A | Breast tissue cells T¢é bao mo vii
MCE-7 Human breast carcinoma Dong té bao ung thu v & nguoi
MDA-MB- | High metastasis human Ung thu va nguoi dang di can
231 breast cancer
MDA-MB- | Metastatic breast cancer Dong té bao ung thu v
435 cells
MDA-MB- | Metastatic breast cancer Dong té bao ung thu va
468 cells
MGC-803 Human gastric carcinoma Dong té bao ung thu biéu mo da day
cells O nguoi
NCI-H460 | Lung cancer cell line Dong té bao ung thu phoi
PCI12 Neuronal cell line Dong té bao than kinh & chudt
RAW246.7 | Leukemia macrophage cells | Té bao bach ciu
RD Human rhabdomyosarcoma | Dong té bao ung thu mé lién két
SF-268 Neuronal cell line Dong té bao than kinh
SK-Mel-2 Human malignant Ung thu da nguoi
melanoma
SK-N-SH Neuroblastoma cell line Dong té biao u nguyén bao than kinh
SK-OV-3 Ovarian cancer cell line Dong té bao ung thu budng trimg &

nguoi




X

SK-BR3 Human breast cancer cell Dong té bao ung thu vii & ngudi
line

SMMC- Human hepatocellular Dong té bao ung thu biéu mé té bao

7721 carcinoma cell line gan & nguoil

SW480 Human colon Ung thu dai trang ¢ nguoi
adenocarcinoma

T98G T98G cells Dong té bao u nguyén bao than kinh

dém
U251 Neuronal cell line Dong té bao than kinh
Vero Monkey kidney epithelial Té bao biéu mo than cia khi

cells

Cic héa chat

ABTS

2,2'-Azino-bis(3-
ethylbenzothiazoline-6-

2,2'-Azino-bis(3-
Ethylbenzothiazoline-6-sulfonic

sulfonic acid) acid)

Acetone (A) | Acetone Acetone

BHT Butylated hydroxytoluene Butylated hydroxytoluene

CHCI; (C) | Chloroform Chloroform

CH>Cl, (D) | Dichloromethane Dichloromethane

DPPH 1,1-diphenyl-2- 1,1-diphenyl-2-picrylhydrazyl
picrylhydrazyl

DMSO Dimethyl sulfoxide Dimethyl sulfoxide

EtOAc (E) | Ethyl acetate Ethyl acetate

H n-hexane n-hexane

MeOH (M) | Methanol Methanol

MTT 3-[4,5-dimethylthiazol-2- 3-[4,5-dimethylthiazol-2-yl1]-2,5
yl]-2,5 diphenyl tetrazolium | diphenyl tetrazolium bromide
bromide

NO Nitric oxide Nitric oxide

TEA Triethylamine Triethylamine

TMS Tetramethylsilane Tetramethylsilane

W Water Nude

Ciac Ky hiéu viét tat khac

AChE Cholinesterase Cholinesterase

BChE Butyrylcholinesterase Butyrylcholinesterase

CS% Cell survival Ty 1& séng sét ciia té bao

CTPT Cong thtrc phan tu

EDso Median effective dose Liéu c6 hiéu qua 6 50% s6 con VAt

thi nghiém

FBS Fetal Bovine Serum Huyét thanh bao thai bo

FRAP Ferric reducing antioxidant | Chat chéng oxy héa khtr sat
power

ICso Half maximal inhibitory Nong d6 tic ché 50%
concentration

IL-2 Interleukin-2 Interleukin-2




INOS Inducible nitric oxide Enzym tao ra oxit nito tir amino L-
synthase arginine acid

LPS Lipopolysaccharides Lipopolysaccharides

M. Magnolia Chi Mgc lan

MIC Minimum inhibitory Nong d¢ trc ché tbi thicu
concentration

NF-xB Nuclear factor kappa-light- | Yéu t6 nhan kappa B
chain-enhancer of activated
B cells

Nrf2 Nuclear factor erythroid 2- | Yéu t nhan Nrf2
related factor 2

OD Optical density Mat d§ quang hoc

OGD Oxygen-glucose deprivation | Thiéu hut oxygen glucose

PTP1B Protein tyrosin phosphatase | M6t enzym khong xuyén mang

SC% Scavenging capacity Kha ning trung hoa cic goc tu do
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MO DAU

Thuc vat dong mot tim quan trong trong hé thong y hoc ¢b truyén. Mot s6 ciy
thudc di dugc sir dung trong cac bai thude y hoc ¢ truyén trong nhiéu thé ky va
nhiéu bai thudc ndy dén nay van con dugc sit dung. Chi Magnolia L. (Ho
Magnoliaceae Juss.) c¢6 nhiéu loai ¢6 gia tri vé mit y hoc, phan 16n trong sb d6 1a loai
dic hiru ctia chau A. Nhiéu loai trong chi nay theo truyén théng da duoc st dung dé
chita nhiéu loai bénh, tir bénh nhe dén bénh 4c tinh ning. Do dic tinh chita bénh dé
thich nghi ctia chung, nhiéu loai khac nhau tir chi nay da dugc pha tron va str dung
trong cac cong thirc duge pham va thanh cong vé mat thuong mai.

Trén thé giéi da c6 nhidu nghién ciru tap trung vao thanh phan hoa hoc va hoat
tinh sinh hoc cta cac hop chét phan lap tir chi Magnolia. Véi gia tri to 16n cua chung
trong cac hé thong chiam séc stc khoe truyén thong, mot sb loai thude chi nay tiép
tuc 1a ddi tuong cua nhiéu diéu tra vé duoc 1y va hoa thyc vat trén thé gidi trong 20
nim qua. Tuy nhién, cac nghién ctru vé cac hudng nay dbi voi cac loai thudc chi
Magnolia & trong nuée 1a chua nhiéu.

Qua trinh diéu tra, sing loc ngudn tai nguyén thuc vat tinh Lam Dong theo dinh
huéng hoat tinh sinh hoc nhu hoat tinh khang ung thu, khang viém, chong oxy hoa. ..
nham phat trién cac loai duoc liéu c6 gia tri cao, dd phat hién va cong bd mot s6 loai,
trong d6 hai loai Magnolia lamdongensis va Magnolia tiepii thuoc chi Magnolia
(Moc lan) dugc cong bd vao nam 2015 va chua c6 cong bd vé thanh phan hoa hoc va
hoat tinh sinh hoc tir hai loai nay. Cac két qua nghién ctru vé thuc vat, hoat tinh sinh
hoc cta hai loai nay s& gop phan danh gia phat trién ngudén nguyén liéu duoc, cung
cép cac san phém duogc liéu phuc vu cham soc strc khoe cong déng. Vi vay, t6i chon
day 1a hai d6i tuong dé thuc hién dé tai “Nghién ciru thanh phin ho4 hoc va hoat
tinh sinh hoc ciia hai loai Moc lan 1dm dong (Magnolia lamdongensis) va
Méc lan tiép (Magnolia tiepii)” nham thuc hién muc tiéu:

1. Chiét xuat va phan 1ap cac hop chat tinh sach tir 14 cia hai loai Magnolia
lamdongensis va Magnolia tiepii thudc chi Magnolia.

2. Xac dinh cau tric hoa hoc cla cac hop cht sach phan 1ap dugc tir hai loai
nay.

3. Panh gia hoat tinh khang oxy ho4 va khang ung thu trén cao téng va
cac hoat tinh gom khang ung thu, ¢ ché NO, dinh hudéng khang viém, chéng
oxy hoa va trc ché enzym a-glucosidase ctia mot s6 hop chat tinh sach phan 1ap

duoc.



CHUONG 1. TONG QUAN TAI LIEU
1.1. Giéi thiéu chung vé chi Magnolia
1.1.1. Pic diém thwce vit, phén bé

Chi M¢c lan hay Da hop (Magnolia L.) thuoc ho Magnoliaceae (Mdc lan) la
mot chi 1on. Theo dir li€u thuc vat, Plants of the World Online cap nhat vao ngay 06
thang 11 nam 2024, c6 363 loai Magnolia dugc chép nhan tén khoa hoc.

Céc loai trong chi Magnolia 1a cay than gd, phan bd rong rii ¢ cac ving nhiét
doi va can nhiét déi, chu yéu & bong Nam Hoa Ky, Mexico, Trung My, Caribe va
Pong Nam A [1]. Céc loai Magnolia phd bién nhat nhu M. salicifolia, M. kobus, M.
officinalis, M. ashei, M. acuminata, M. grandiflora, M. virginiana va M. liliiflora, c6
ngudn gde tir Nhat Ban, Han Qudc, Péng Nam Hoa Ky, Mexico va Trung Québc. Chi
Magnolia bao gdm cac cdy bui rung 14 va thuong xanh cao tir 9 dén 31 m, voi hau hét
cac lodi ¢6 vo mong va min, gd mém va sang mau, thudng duoc st dung dé san xuat
thung, hop va d6 noi that. Hat Magnolia thudng c6 mau d6 va thuong treo ling lang
bang nhitng soi manh. Ngoai ra, loai nay con dugc danh gia cao nhd hoa to mau tring,
vang, hong va tim, 14 thuong nhén va sang bong va qua hinh nén. Nhitng bong hoa,
thuong gidng nhu chiée cdc va c6 mui thom, nam & dau canh va c6 3 14 dai, 6 dén 12
canh hoa xép thanh 2 dén 4 chudi va nhiéu nhi hoa xép theo hinh xoan 6c. Hon nira,
cac loai Magnolia c6 gié tri trang tri doc dao, kha nang chdng 6 nhiém manh, c6 kha
nang thich nghi rong rai, dac biét 1a & Trung Quéc, Nhat Ban, Thai Lan va An D9,
ching ¢ tam quan trong vé mat kinh té nhu cac hop chat thom va hoat tinh sinh hoc
tu nhién [2].

O Viét Nam, tac gia Pham Hoang HO da ghi nhan va mo ta 11 loai thudc chi
Magnolia vao nam 1991 [3]. Pén nam 1999, thém 7 loai Magnolia duoc bo sung, dua
sO lwong thudc chi nay 1én 18 loai [4]. Trong khi d6, ndm 2003, tic gia Nguyén Tién
Ban [5] chi ghi nhan 12 loai va 2 tht thudc chi Magnolia. Nhitng nim gan day, nhiéu
loai méi thudce chi Magnolia dugc phat hién tai Viét Nam va mot sb loai duoc ghi
nhan 1a nhitng loai dac hitu tai Viét Nam, s6 lugng loai trong chi nay dugc ghi nhan
khoang 60 loai.

Céc loai thudc chi Magnolia c6 tan 14 dep, kich thude hoa 16n, mau sic da dang,
gd thom, hat ctia nhiéu loai dugc lam gia vi hoac str dung trong cac bai thudc dan toc
dé chita cac bénh nhu dau da day, cam sét, cao huyét ap, thap khdp, giam au lo... Cac
loai Magnolia thudng duoc dung trong nhiéu linh vuc khac nhau nhu d6 noi that,
hang my nghé, 1am thudc sic udng, lam gia vi, dugc tmg dung trong nganh cong
nghiép nudc hoa hoic dugc trong lam canh. Véi cac tng dung da dang trén, chi

Magnolia da va dang dugc cac nha khoa hoc ¢ trong va ngoai nudc quan tam nghién



ctru trong nhiéu linh vuc nhu hinh théi, té bao, ¢ sinh hoc, phan tir va canh quan,
lam thudc, 1am gia vi, ché tao nuéc hoa, chiét xuit tinh dau. Tuy nhién, diéu nay cling
dan t6i nhiéu loai trong chi Magnolia bi khai thic qua muc, dan dén can kiét.

Trong mot bao cédo cua Chu Thi Thu Ha va Trinh Ngoc Bon vao nam 2020 da
trinh bay tong s6 39 loai va thi thudc chi Magnolia duge diéu tra nghién ctru thu mau
tai 13 tinh ctia Viét Nam nham muc dich danh gia hién trang phan bd va gia tri st
dung [6]. Theo béo cdo nay, Ha Giang va Lam Pong 1a hai tinh c6 s6 luong loai
Magnolia duoc ghi nhan c6 s6 lugng loai 16n nhat v6i 1an luot 14 15 loai va 11 loai,
cac tinh con lai (Cao Béng, Binh Phudc, Ha Tinh, Hoa Binh, Vinh Phic, Khanh Hoa,
Lai Chau, Tuyén Quang, Lao Cai, Phi Tho, Son La) chi c6 1-7 loai (bang 1.1). Trong
sO cac loai thudc chi Magnolia duge khao sat nghién ctru, co 8 loai 1a loai dic hiru
cua Viét Nam g@)m Moc lan trung bd (M. annamensis), Da hop clemens (M.
clemensiorum), Da hop bidoup (M. bidoupensis), Da hop hoa dng (M. fistulosa), Gibi
nhung (M. braianensis), Da hop cat tién (M. cattienensis), M sa pa (M. sapaensis),
Moc lan 1am ddng (M. lamdongensis).

Bang 1.1. Hién trang phan b6 ctia mot s6 loai Magnolia tai Viét Nam

TT Tén khoa hoc Tén tiéng Viét Phin bd
1 |M. annamensis Dandy Moc lan trung bd, Pua |Lam Pong
2 |M. baillonii Pierre Gidi xwong, Gidi ging, [Lam Pong, Lai Chau
Kui dui, Pam ctc
3 M. balansae Aug. DC.  |Gidi ba, Gioi long Ha Giang, Pha Tho, Son
La
4 M. bidoupensis Q.N.Vu |Da hop bidoup Lam Pong
5 |M. braianensis (Gagnep.) |Gi6i nhung, Gi6i long |Lam Dong
Figlar hung, St braian
6 |M. cathcartii (Hook. f. & |Kiéu hung, Da hop Lao Cai, Lai Chau
Thomson) Noot. cathcati
7 M. cattienensis Q.N.Vu |Da hop cat tién Binh Phudc
8 |M. championii Benth. Da hop hong kong Son La, Hoa Binh, Ha
Giang
9 M. chapensis (Dandy) Gidi sa pa Ha Giang
Sima.
10 |*"M. chevalieri (Dandy)  |Gidi chevalier, M& phti |[Son La, Hoa Binh, Ha
V.S.Kumar tho Giang, Tuyén Quang
11 |M. citrata Noot. & Gidi chanh, Gidi xanh |Lam Pong, Ha Giang
Chalermglin qua to
12 |M. clemensiorum Dandy |Da hop clemens Son La
13 |"M. coco (Lour.) DC. Cay trimg ga Lam Pong
14 |M. conifera (Dandy) MG ba vi Son La, Vinh Phuc
V.S.Kumar




15 |"M. coriacea (Hung Gidi 14 dai, gidi da Ha Giang
T.Chang & B.L.Chen)
Figlar

16 |M. dandyi Gagnep. Da hop dandy, Vang |Ha Tinh

tam

17 M. duperreana Pierre Mién mQc Lam Pong

18 |M. fistulosa (Finet & Da hop hoa 6ng, Da Son La, Hoa Binh
Gagnep.) Dandy hop bong

19 |M. fordiana (Oliv.) Hu  |Gidi ford, Da hop ford |Lam Pdng

20 M. fordiana var. forrestii M 1ong bao 16¢ Lai Chau
(W.W.Sm. ex Dandy)
V.S.Kumar

21 M. fordiana var. MG& hai nam Vinh Phuc
hainanensis (Dandy)
Noot.

22 |M. foveolata (Merr. ex  |Gidi 14 lang Cao Bang, Son La, Phu
Dandy) Figlar Tho, Tuyén Quang

23 M. grandis (Hu & Gidi na, md 14 to, gi6i |Ha Giang
W.C.Cheng) V.S.Kumar |l4 to

24 M. hookeri var. Gi6i moc, Pa-xia Ha Giang
longirostrata D.X.Li &
R.Z.Zhou ex X.M.Hu,
Q.W.Zeng & L.Fu

25 |M. hypolampra (Dandy) |Gidi 4n hat, RO vanh  |Tuyén Quang

Figlar

26 |"M. insignis Wall. M& da, gioi da Ha Giang, Cao Bang,
Tuyén Quang
27 |*"M. kwangsiensis Figlar & |Gioi quang tiy, Gi6i  |Ha Giang
Noot. qua tron, Mi€n moc
28 |M. lacei (W.W.Sm.) Gidi quan hoa Ha Giang
Figlar
29 M. lamdongensis Moc lan 1dm dong Lam Pong
V.T.Tran, Duy & N.H.Xia
30 |M. lanuginosa (Wall.)  |Gidi lung bac Lai Chau
Figlar & Noot.
31 M. lucida (B.L.Chen & |M& hoang lién Ha Giang
S.C.Yang) V.S.Kumar
32 M. macclurei (Dandy) Gioi bap nhon Ha Giang, Lam Dong
Figlar
33 |M. martini H.Lév. Str martin Ha Giang
34 M. masticata (Dandy) Gioi bac Tuyén Quang
Figlar
35 M. mediocris (Dandy) Gi6i xanh Phu Tho
Figlar
36 |M. megaphylla (Hu & Mo 14 16n Ha Giang

W.C.Cheng) V.S.Kumar




37 |M. nitida W.W.Sm., Da hop nitida Lam Pong, Lao Cai
38 |M. sapaensis (N.H.Xia & |[M0 sa pa Cao Bang, Lao Cai
Q.N.Vu) Grimshaw &
Macer
39 |M. tiepii V.T.Tran & Duy |Mdc lan tiép Khéanh Hoa

*Lodi dd ¢6 cong bé vé thanh phan héa hoc.
1.1.2. Ung dung trong cdc bai thuoc din gian ciia cdc loai Magnolia

Céc nghién ctru trude day da thong bao cac loai Magnolia da dugc st dung lam
thudc truyén thong & nhiéu noi trén thé giéi. Trong hang trim nim, cac qudc gia chau
A da su dung vo6 cac loai thudc chi Magnolia nhu mét bai thudc thao duogc truyén
thong pho bién cho nhiéu loai bénh, bao gdm lo au, bénh di tng, viém nhiém va cac
van dé vé duong tiéu hoa [7].

Trong y hoc ¢ truyén Trung Quédc va Nhat Ban, vo cay M. officinalis 1a mot
trong nhimg thanh phan trong bai thubc Hange-koboku-to va Saiboku-to, duoc sir
dung dé giam lo ling, cing thang va thic day gidc nga [8]. Nu hoa khé cua loai M.
biondii tlr 1au da dugc sir dung trong y hoc Trung Quéc dé diéu trj viém xoang, dau
dau va viém mili di tmg [8]. Do dic tinh chdng viém, nu hoa kho ctia M. fargesii tir
lau da duoc str dung trong thao duoc dé diéu tri cac bénh vé phdi, nghet miii, viém
xoang va viém mili di ung [9]. Mt trong nhitng phwong thudc truyén théng pho bién
nhat ctia Trung Qudc c6 thanh phan 1 ny hoa khd M. sprengeri (Magnoliae Flos hodc
Xin-yi). N6 da duogc sir dung rong rai trong y hoc ¢6 truyén phwong Pong dé diéu tri
céc triéu chimg nhu viém miii cip tinh hodc méan tinh, viém miii di Gng va cic bénh
viém miii khac [8]. V6 cta M. obovata (Hu-Bak) 1a mot bai thudc truyén théng phd
bién ctia Trung Qudc duge sir dung dé 1am giam chimg kho tiéu va giam luong dom
[10]. R&, than va canh cta M. officinalis (Hou-pu) duoc st dung trong y hoc ¢6 truyén
Trung Qudc dé diéu tri nhiéu loai bénh, bao gdm tram cam, ho, hen suyén, bénh gan,
sung tiy, cac van dé vé tiét niéu va tiéu chay [11].

Ngoai ra, mot sb loai Magnolia phan bd & chau My con dong gop gia tri trong
cac bai thudc ¢ truyén. M. ovata 1a mot cy thudc duoc trong rong rii khap Brazil.
Vo than dugc dung dé chira sdt va 1a duoc cho 1a ¢6 tac dung chira bénh tiéu duong
[12]. M. virginiana dugc st dung & mién déng Hoa Ky dé diéu tri bénh sbt rét, tiéu
chay va thap khop [13], gitip nhuan trang va bai tiét mo hoi dudi dang thude sic 4m
hozc nhu mot tic nhan chdng lai sot timg con, bot vo cay duoc ngam con dé xoa bop
[14].

Bén canh d06, nhiéu loai Magnolia da dugc su dung trong cac bai thude dan gian
khac nhau. Nu hoa khé cta loai M. fargesii thuong dugc st dung dé diéu tri cac bénh

nhu viém mii di Gng, viém xoang, nghet miii va viém mang phoi [9]. M. obovata



duoc su dung diéu tri rdi loan tiéu hoa, lo au, bénh di ung va hen phé quan [15]. M.
sieboldii dé diéu tri cic bénh viém nhidém nhu viém mii, viém phdi va viém tir cung
[16].

O Viét Nam, mot sd loai Magnolia da duogc dung dé udp tra hodc lam thude
chita bénh. Hoa ctia loai Ngoc lan hoa vang (M. champaca) dugc dung dé diéu trji ung
thu da day. Da hop huong (M. figo) duoc ding dé udp tra chira cam sot. Hoa cua loai
Da hop hoa to (M. grandifolia) cho tinh dau dung trong hwong liéu, 14 chita cao huyét
ap [17]. Cay trimg ga hay da hop nho (M. coco) c6 hoa thom dung uép tra, than gb
dung lam thudc chira sdt, thap khép, sic nudc udng cho phuy nit sau sinh [4].

1.1.3. Céc nghién civu vé thanh phan héa hoc ciia chi Magnolia

Trong thé ky 20, mot sb nghién ctru vé héa hoc va duogc 1y thuc vat da tap trung
vao nhiéu loai thudc chi nay vi tim quan trong to 16n ctia n6 trong cham soc strc khoe
cong dong. Cac bao céo trude day di chi ra cic nhém hop chit chinh trong chi
Magnolia gém alkaloid, terpenoid, lignan, neolignan, phenylethanoid, phenolic...
[18-22]. Theo tong quan tai lidu, mot s6 loai nhu M. grandiflora, M. officinalis, M.
obovata va M. biondii dugc nghién ciru nhiéu vé thanh phan hoa hoc va hoat tinh
sinh hoc. Trong d6, thanh phan hoa hoc ctia M. officinalis va M. grandiflora dugc
nghién ctru rong rai nhat trong sé cac loai thudc chi Magnolia, hai loai nay ciing duoc
nghién ctru day du vé cac bo phan cua cay.

Tir nhitng ndm 2000 trd lai day, tiép tuc c6 nhiéu nhitng nghién ctru vé thanh
phan hoat tinh cta cac loai thudc chi niy trén thé gi¢i. O Viét Nam cic nha nghién
ctru ciing dd c6 nhitng danh gia vé hoa hoc ctia mot s6 loai Magnolia nhu M.
phuthoensis, M. insignis, M. coriacea, M. coco va M. hypolampra. Tinh dén nay, trén
thé gidi chi ¢ khoang 30 loai Magnolia d3 duoc nghién ctru vé thanh phan ho4 hoc.
Nhiéu hop chit méi duoc cong bd va cac hoat tinh thu vi d3 duoc thir nghiém.
1.1.3.1. Trén thé gigi
a. Nhém hop chiit alkaloid

Tir cac loai thude chi Magnolia cac nha khoa hoc di phan 1ap dugc chil yéu cac
alkaloid loai isoquinoline. M. obovata va M. grandiflora 1a cac loai ghi nhan alkaloid
nhiéu nhét trong chi nay. Tir dir liéu hoa thuc vat, khong phai tat ca cac loai thudc chi
nay déu co kha ning sinh tong hop cac hop chat alkaloid, nhung nhém hop chat nay
van 12 mot nhom chét hién dién kha nhiéu trong cac loai Magnolia. Alkaloid da dugc
ghi nhan nhiéu tr cac loai nhu M. grandiflora, M. coco, M. denudata, M.
kachirachirai, M. kobus, M. obovata, M. officinalis. Bén canh do, trén thuc té cho
thay alkaloid tir cac loai Magnolia thuong phan lap dugc tir cac bo phan vo than, vo



1é, gb hay hoa, it duwoc ghi nhan tir 14. Cac hop chat alkaloid phan 1ap tir chi Magnolia
dugc tong hop tai bang PL1.

C6 khoang 50 alkaloid khac nhau voi phan 16n 13 cac dan xuat aporphin hoic
noraporphine (6-32) dugc phan lap tir chi Magnolia da dugc cong bd. Liriodenine
(23) 14 loai alkaloid phd bién nhit & Magnolia va di dugc tim thay ¢ it nhat 11 loai
khac nhau. Bén canh d6 1a cac hop chat magnoflorine (7) (10 loai), asimilobine (10)
(8 loai), roemerine (20) (5 loai), anonaine (9) (4 loai).
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Hinh 1.1. Cau trac ctia mot sb alkaloid phan 1ap tir chi Magnolia
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Ngoai ra, con c6 9 alkaloid thugc khung benzylisoquinoline (33-45) ciing da
duoc phan 1ap tur cac loai trong chi Magnolia. Trong d6, magnocurarine (33) (6 loai),
armepavine (35) (3 loai), N-norarmepavine (37) (3 loai) thuong dugc ghi nhan trong



nhom hop chét ndy. Bén canh dé, con c6 5 alkaloid loai amino (1-5) dugc ghi nhan
phan 1ap tir mot sd loai Magnolia, trong d6, salicifoline (3) (4 loai) va tyramine (4)
(4 1oai) 1a kha pho bién.

Nhitng nim gan day, cic nghién ctru vé thanh phan hoa hoc di céng bd thém
cac alkaloid méi. Nam 2020, hai hop chét alkaloid duoc ghi nhan lan d4u tién tir nu
hoa cua loai M. biondii 1a (S)-2-(1,3-propanediol-2-yl)-isococlaurine (41) va 4,4'-
dihydroxy-3-methoxy-paucine-4'-O-f-D-glucopyranoside (46) [23].

b. Nhém hgp chiit lignan va neolignan

Lignan va neolignan 1a mot trong nhitng nhom chét chuyén héa thir cap chinh
dugc tim thay trong chi Magnolia. Cho dén nay, c6 hon 250 hop chat lignan va
neolignan (50-318) da dugc phan 1ap tir khoang 17 loai thudc chi Magnolia.

Lignan dugc dinh nghia 1a cac dimer cta cac don vi phenylpropanoid (C6-C3)
duoc lién két boi cac nguyén tir cacbon trung tam b-b’ (C8-C8'). Nguoc lai, cac dimer
tu nhién c6 cac lién két khac véi lién két loai b-b’ nay dugc goi la neolignan [24, 25].
Theo d6, cac hop chét lignan va neolignan phén 1ap tir chi Magnolia dugc chia thanh
12 phan nhém gom: diaryl-dimethylcyclobutane (50), tetrahydrofuran (51-95),
tetrahydrofurofuran (96-133), arylnaphthalene (134-135), spirocyclohexadienone
(136-141), benzofuranoide va hydrobenzofuranoide (142-175), biphenyl lignanoide
(176-214), diarylpropane (215-230), hybrid neolignan (231-253), oligomeric lignan
va neolignan (254-295), norlignan (296-306) va miscellaneous (307-318) (bang PL1).

Thong ké cho thdy cac lignan dang tetrahydrofuran, tetrahydrofurofuran,
benzofuranoide, hydrobenzofuranoide va biphenyl lignanoide 1a dién hinh trong chi
Magnolia. Trong d6, cac hop chat honokiol (180) (5 loai), magnolol (182) (5 loai) va
obovatol (203) (5 loai) thuoc nhom biphenyl lignanoide dugc ghi nhan ¢ cac bd phan
khéac nhau cua cac loai Magnolia véi nhiéu hoat tinh c6 gia tri [26]. Bén canh d0, cac
lignan va neolignan déng gép thanh phan hoat tinh rong rai cta cac loai Magnolia
gom gy doc té bao, khang viém, chdng oxy hod, khang tiéu dudng. ..

Nhimng nim gan day, cac nghién ctru tir cac loai Magnolia da cong bd thém
nhiéu hop chat lignan va neolignan méi. Nam 2020, 5 hop chit oligomeric neolignan
1a houpulignan A-F (254-259) duoc phan lap tu 14 ctia M. officinalis [27].

Niam 2021, Qinge Ma ciing cac cong su cong bd thém 2 hop chét neoligan tir ny
hoa cua M. biondii 1a 3,4-(10-methoxy-phenylallyl)-9”-((10’-isopropanol-3',4'-
furan)-phenylacetyl)-8"-dioxane-7"-O-f-D-glucopyranoside (166), 3,4-
benzolactone-9"-((12'-isopropanol-3’,4’-furan)-phenylbutenone)-8"-dioxane-7"-O-
S-D-glucopyranoside (167) [28].



Gan day nhat, naim 2023, Xing Zhang va cac cong sy [29] da cong b hai hop
chat lignan furofuran (63-64) va hai hop chét lignan tetrahydrofuran méi (129-130)
tir nu hoa cua M. biondii.
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Hinh 1.2. Cau tric cia mot sb lignan va neolignan phan 1ap tir chi Magnolia
¢. Nhém hop chit flavonoid
Céc flavonoid phan 1ap tir cac loai Magnolia déu thudc hai loai anthocyanidin

va flavone. Cac hop chat flavonoid duoc ghi nhan & khoang 10 loai thudc chi nay
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(bang PL1). V& mat cdu trac, ching thuong 1a cac glycoside cua rhamnetin,
rhamnocitrin, kaempferol va quercetin. Pac diém phd bién nhét cia cac flavonoid
Magnolia 13 cau trac glycosyl hoa, dic biét 1a & C-3 (319-343).

Hop chat flavonoid xuét hién nhiéu & cac loai Magnolia c6 thé ké dén nhu rutin
(330) (8 loai) va nicotiflorin (325) (5 loai). Nhom hop chit nay thuong dugc phan 1ap
tir bd phan 14, canh va hoa ciia cic loai Magnolia. Khong c6 nhiéu cac flavonoid
aglycone duoc bao co tir chi ndy. Ngoai ra, cic nghién ctru vé hoat tinh sinh hoc cta
nhom hop chit nay ciing chua nhiéu.

Vao nam 2019, Chutima Srinroch va cdng sy da phan 1ap dugc nam flavonol
triglycoside tir loai M. utilis, trong d6 c6 ba hop chat méi 1a champaluangoside A-C
(337-339) [30].

OH
0
% 337 R'=Me, R2=OH
325 Rt HsC 0 338 R'=Me, R?=H
330 R=OH HO 339 R'=H, R*=OH 5 0
HO
OH HO OH

HO—"HO OH
Hinh 1.3. Cau trac ctia mot s6 flavonoid phan lap tir chi Magnolia

HO

d. Nhém hop chit phenylethanoid glycoside va phenolic

Céc nha nghién cutru cting da xac dinh dugc hon 30 phenylethanoid glycoside tur
chi Magnolia (345-377). Cau trac cla cic hop chat nidy bao gdm hai phan: 2-
phenylethanol va glycoside. Hau hét trong nhom chat nay, vi tri C-3 va C-4 cua 2-
phenylethanol s& dugc thay thé bang cac nhom chira oxy (hydroxyl, methoxy), ngoai
trir hop chat magnoloside Ib (347) chi thé nhém hydroxyl & C-4.

Trong khi d6, phan glycoside thuong cé ciu trac cia cac gdc dudng nhu
glucose, rhamnose va galactose va thuong tao ester chura caffeoyl, coumaroyl va
feruloyl. Gan day, nhiéu phenylethanoid glycoside di duoc tim thay tir cac loai M.
thailandica, M. henryi, M. hodgsonii va M. officinalis var. biloba (bang PL1). Chi
riéng loai M. officinalis var. biloba d ghi nhan dugc chin hop chat phenylethanoid
glycoside [31]. Phenylethanoid glycoside tir vo than cua M. officinalis c6 tac dung
gy doc té bao dang ké [32]. Trong khi cac hop chat phan lap tir M. officinalis var.
biloba dugc ghi nhan c6 hoat tinh chdng oxy hoa [33].
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Hinh 1.4. Cau trac cia mot s6 hop chat phenylethanoid glycoside
phéan 1ap tr chi Magnolia

Bén canh d6, cac loai Magnolia ciing sinh tong hop kha nhiéu cac hop chit
phenolic. Cac phenolic ¢ cau triic propylbenzen (C6-C3) twong d6i pho bién, véi cac
proton & vi tri C-3, C-4 va C-5 ctia vong benzen duoc thay thé bang cac nhom c6 oxy
nhu hydroxyl, methoxy hodc glycoside. Vi tri C-7, C-8 va C-9 ctia propyl thuong bao
gom lién két d6i hodc lién két voi nhoém hydroxyl, methoxy hodc glycoside (383-
389). Hon nita, chi nay sinh tong hop nhiéu cac phenolic 1 dn xuét ctia vanilic acid
(412-416). Tuy nhién, chua c6 nhiéu cac nghién ciru vé tac dung sinh hoc ctia nhom

hop chat nay thudc chi Magnolia.

OMe RO MeO
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383 R'=R2=Glc 386 R=Glc(6-1)-Rha(4-1)-Glc 412 R'=OMe, R?=Rha(5-1)Glc
384 R'=H, R2=Glc 387 R=Alo(6-1)-Rha(4-1)-Glc 413 R'=OMe, R2=Rha
385 R'=Glc(6-1)-Glc, R%=H 388 R=Alo 414 R'=H, R®=Rha

389 R=G|C-(1 -6)-Api 415 R'=R2=H
416 R'=OMe, R2=H

Hinh 1.5. Cau tric ctia mot sé hop chat phenolic phan 1ap tir chi Magnolia
e. Nhém hop chit terpenoid
Tur chi Magnolia, hon 130 terpenoid (438-574) da dugc phan lap tir nhiéu loai

khac nhau bao gdm monoterpene va sesquiterpene (bang PL1). Germancrane (438-
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463), eudesmane (464-500), guaiane (501-529) 13 nhitng dang sesquiterpen phd bién
trong chi nay.

Céc hop chat parthenolide (444) va costunolide (448) thuc khung germancrane
dugc ghi nhan ¢ nhiéu loai Magnolia véi s6 lwong 1an luot 13 6 loai va 5 loai tir cac
bd phan khac nhau cua cay. Cac hop chat nay voi phan cau trac vong 11,13-y-lactone
khong bdo hoa duoc cho 13 tic nhan giy doc té bao manh [34]. Nhom eudesmane
gom hai vong sau (6/6) lién k&, co vong y-lactone hoic khong, dic trung trong nhom
nay 14 reynosin (472) va santamarine (474). Nhém guaiane c6 vong nim va bay lién
ké (5/7), ¢ thé c6 vong y-lactone (micheliolide 505) hoic tao vong ba lién két véi
vong bay (spathulenol 526) hodc khong c6 vong ba (guaidiol 515). Ngoai ra, con co
mot s6 sesquiterpene dang norsesquiterpene v&i 13 carbon (megastigmane) ciing
dugc tim thdy nhiéu & cac loai Magnolia (530-541).

474 O

Api(6-1)-GlcO

OH oH OH OH 574
OGlc 568 OGlc 569

Hinh 1.6. Cau tric ctia mot sb terpenoid phén lap tir chi Magnolia
M. grandiflora 13 1oai dién hinh nhat véi nhiéu sesquiterpene dugc phéan 1ap tir
cac bd phan khac nhau. Nam 2023, Shuangyu Xu va cac cong sy da phan 1ap tu la
cta loai M. grandiflora tong cong 39 hop chit voi da dang cac sesquiterpenoid khac
nhau trong d6 ¢ 15 hop chat mai [34].
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Céc monoterpene (560-574) dugc phan lap tir cac loai nhu M. biondii, M.
fargesii, M. obovata va M. salicifolia. Cac monoterpene ndy cé cau tric mach thing
hodc mach vong.

Trong nhitng nim gan day, mot s6 monoterpene glycoside méi ciing dugc ghi
nhan phan lap tir chi Magnolia. Chang han, monthaphuoside B (566) va (3R,6S)-6,7-
dihydroxy-6,7-dihydrolinaloyl 3-O-4-D-glucopyranoside (567) dugc phan lap tir loai
M. henryi [35], hay (385,65)-6,7-dihydroxy-6,7-dihydrolinaloyl 6-O-$-D-
glucopyranoside (568) va (3S,6R)-6,7-dihydroxy-6,7-dihydrolinaloyl 6-O-f-D-
glucopyranoside (569) phan lap tu loai M. thailandica [36].

f. Cdc nghién civu vé thanh phan tinh diu

Magnolia 13 chi chira tinh dau co gi tri nén da tir rat 1au cho dén ngay nay van
duogc cac nha khoa hoc trén thé gidi quan tim nghién ctru. V& mat héa hoc, cic thanh
phan chinh dugc xac dinh trong hau hét cac loai tinh ddu Magnolia 13 eucalyptol,
linalool, limonene, f-eudesmol, f-elemene, f-pinene va caryophyllene. Phan tich cac
thanh phan héa hoc dugc xac dinh trong tinh ddu Magnolia ghi nhan cac nhém hop
chat nhu hydrocarbon monoterpene, hydrocarbon sesquiterpene va sesquiterpenoid.
Ngoai ra, céac loai tinh dau thé hién cac hoat tinh sinh hoc khac nhau, bao g?)m cac
hoat tinh chong oxy héa, khang khuan, chdng oxy hoa, khang ndm, gay doc té bao,
diét tuyén trung.

Loai M. grandiflora & My dugc chii ¥ nghién ctru nhiéu vé thanh phan hoa hoc.
Tinh dau chu yéu duoc chiét xuat tir 14, hoa va nu hoa cua cay nay. Bén canh do, cac
bd phan khac nhu qua, vd cdy, canh, chdi, hat, vo, than cling da dugc nghién ctru.
Tinh dau tir hoa M. grandiflora c6 s6 lugng thanh phan hoéa hoc cao nhat (118 ciu tir)
[37].

Trong mot nghién ctru, Zheng va cac cong su [38] cho thiy tinh dau ciia M.
kwangsiensis chira luong hydrocarbon monoterpene cao nhit (86,59%), cac ciu tir
chinh nhu cis-f-ocimene (597), p-phellandrene (598), a-terpinene (599), o-
phellandrene (600), va f-myrcene (601). Hon nira, nghién ctru cling bdo cao su hi¢n
dién cua limonene (602) (18,5-20,8%) 1a thanh phan chinh trong tinh dau hoa M.
kwangsiensis [39] va M. kobus [40].

Céc nghién ctru khéc lai chi ra rang cac monoterpene nhu sabinene (603) [41],
a-pinene (604) [42], f-pinene (605) [43-47], o-cymene (606) [48] va f-ocimene [38,
44] 1 thanh phan chinh trong tinh ddu Magnolia. Khoang 47,16% tinh dau tir ny hoa
& M. fargesii 13 monoterpen mang oxygen va dién hinh 1a farnesol (607), camphor
(608), eucalyptol (609) va a-terpineol [49]. Ngoai ra, eucalyptol co trong hau hét cac
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loai tinh ddu Magnolia, chang han nhu trong M. grandiflora [43], M. bondii [50], M.
denudata [40, 51] va M. salicifolia [52].

Tinh dau hoa ctia M. grandiflora chira khoang 80% sesquiterpene hydrocarbon,
chu yéu 13 S-caryophyllene (610), f-cedrene (611), y-elemene (612) va germanacrene
D (613) [53]. Ca M. sieboldii [54-56] va M. grandiflora [46] déu chira chu yéu 13 f-
elemene. Hon nita, sesquiterpenoid dugc tim thay chi yéu trong mot s6 loai tinh dau
Magnolia, chang han nhu spathulenol trong tinh dau tir qua cdy M. ovata [57], trans-
nerolidol trong M. denudata [51] va M. acuminata [46] va f-eudesmol (614) trong
M. obovata [57] va M. officinalis [58-60].

= G Z
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OH
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Hinh 1.7. Cau tric hoé hoc cia mot s0 cau tir tur tinh dau cac loai Magnolia

g. Cic hop chit khdc

Ngoai cac nhom thanh phan néi trén, cac nha nghién ctru da phan 1ap duogc cac
nhom hop chat khac tir loai Magnolia, bao gdm steroid (575-585), cac hop chat
hydrocarbon (586-593) va coumarin (594-596) (bang PL1). Cac hop chét nay thuong
khong dic trung cho chi Magnolia vi ching thuong xuat hién & nhiéu ho trong gidi
thuc vat. Steroid da dugc phan 1ap tr cac bd phan khéac nhau cua M. kachirachirai,
M. officinalis va M. obovata, cic hop chat hydrocarbon dugc tim thdy & M. chevalieri,
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M. coriacea va M. kachirachirai, trong khi cac hop chat coumarin duoc ghi nhan tir
M. salicifolin, M. grandiflora, M. coco.

584 A5 —

585 AS,G, A22‘23

582 A*S
583 A4’5, A22‘23

MeO
/\/\/\/\/s\w:/\\/i;/\j e ° 7
594
HO

Hinh 1.8. M6t s cac hop chat khac phan 1ap tir chi Magnolia
1.1.3.2. O'Vi¢t Nam

Céac nghién ciru vé thanh phin hoa hoc cia cac loai Magnolia tai Viét Nam
duoc ghi nhan trén loai M& phu tho (Manglietia phuthoensis hay M. chevalieri), loai
Gidi da (M. insignis) va loai Gibi 14 dai (M. coriacea). Thanh phan chua yéu 13 cac
hop chét lignan, flavonoid, serquiterpene va phenyl glycoside.

Nam 2008, tir 14 cua loai M& phu tho 1an dau tién phan 1ap duoc 2 hop chat
phenyl glycoside gdm manglieside A-B (388-389), mot hop chat megastigmane
glycoside, manglieside C (540) va 2 hop chit lignan glycoside, manglieside D (226),
E (80) [61]. Pén nam 2021, tir 14 cta loai ndy [62] dd cong bd thém 2 hop chét
neolignan sesquiterpenoid (hybrid neolignan) la chevalierinol A-B (231-232).

Nam 2020, tir 14 cua loai Gidi da ghi nhan phan 1ap dugc 4 hop chat flavonoid
gém (+)-afzelechin (344), nicotiflorin (325), kaempferol-3-O-4-D-xylopyranose
(322), astragalin (319), 1 hop chét serquiterpene, budlein B (460) va mot hop chét
lignan pinoresinol monomethyl ether-#-D-glucoside (120) [63].

Nam 2022, tir 14 va canh cua loai Gioi 14 dai da phan 1ap dugc 2 hop chat
sesquiterpene gdm spathulenol (526), caryophyllenol-II (545), 5 hop chat flavonoid
gom rutin (330), quercitrin (335), rhamnocitrin 3-rutinoside (340), oxytroflavoside G
(328), curcucomoside D (320) va 2 hydrocarbon gdm 2-phyten-1-yl-caprylate (586)
va tritriacontan-1-ol (587) [64].

Bén canh d6, loai M. coco (Cay trimg ga) va M. hypolampra (R vanh) da duoc
nghién ctru vé thanh phan tinh dau tir 14 va canh. Tir 14 cta loai M. coco ghi nhan

thanh phan chinh cta tinh dau 1a sabinene va f-pinene [65]. Trong khi do, tir 14 va
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canh ctia M. hypolampra thanh phan chinh trong tinh dau 14 cac monoterpenoid va

sesquiterpenoid vdi f-pinene, a-pinene va germacrene D 1a cac cau tir chinh [66].
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330 R'=Glc(6-1)-Rha, R2=OH, R3=H
335 R'=Rha, R?=OH, R3=H
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Hinh 1.9. Cau tric hoa hoc ctia mot sd hop chat phan 1ap tir mot sb loai Magnolia
phan bd tai Viét Nam
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Tom lai, sau khi tong hop tai liéu thay rang chi Magnolia 1a mét chi 16n cia ho
Magnoliaceae; mac du vay, mdi chi ¢6 khoang 30 loai dugc nghién ctru vé thanh
phan héa hoc trén thé gidi va & Viét Nam hién chua c6 nhiéu cac danh gia vé thanh
phan hoa hoc cta cac loai thudc chi nay. Cac hop chét phan 1ap tir chi Magnolia kha
da dang bao goém alkaloid, terpenoid, flavonoid, lignan, neolignan va cac hgp chat
phenol.

1.1.4. Cdc nghién civu vé hoat tinh sinh hoc chi Magnolia

Vi nhitng tac dung chita bénh truyén thong cua mot sd loai Magnolia, trong
hai thap nién qua, nhiéu hop chat chiét xuat tir chi nay da dugc nghién ciru vé tac
dung duoc 1y cta chiing. Ngoai cac hoat tinh dugc thir nghiém phd bién trén cac hop
chat thién nhién nhu hoat tinh gay doc té bao, khang viém, khang khuan, chéng oxy
hod, khang tiéu duong, cac nha khoa hoc con ghi nhan cac cac dung bao vé¢ than kinh,
khang di tng [67], khang nam [68], chdng sbt rét [69]... tir cac hop chat phan lap tir
chi Magnolia.
1.1.4.1. Hoat tinh khang ung thw

Pi c6 nhiéu cac thir nghiém vé hoat tinh gay ddc té bao tir cac hop chét phan
1ap tir chi Magnolia. Terpenoid va lignan chiém ty 1¢ dang ké trong danh sach nay (tir
nam 2003 — 2023) voi lan luot 12 18 va 17 hop chét (bang PL2). Phenylethanoid
glycoside bao gdm 13 hop chat, trong khi alkaloid va phenolic mdi loai c¢6 hai hop
chat. Cac hop chit dugc danh gia doc tinh trén mot sé dong té bao ung thu thong qua
gia tri ICso (uM hodc pg/mL). Trong d6, cac hop chét neolignan nhu honokiol (180)
(ICso 6,3+0,5 uM/HepG2) phan lap to loai M. grandiflora [70], 4'-
methoxymagnaldehyde B (194) (ICso 1,3+£0,3 ug/mL/HCT116) tu M. obovata [15],
4'-methoxymagndialdehyde (212) (ICso 3,9 pg/mL/K562, 1,5 pg/mL/HeLa, 3,7
ng/mL/A549) [71] tir M. officinalis déu cho két qua thir nghiém hoat tinh khéng ung
thu in vitro tot. Pac biét hai hop chat alkaloid phan lap tir M. grandiflora gdm
magnoflorine (7) (ICso 0,4 pg/mL/HepG2, 7,0 ng/mL/U251) va lanuginosine (22)
(ICs0 2,5 pg/mL/HepG2, 4,0 pg/mL/U251) déu cho két qua chong thu rat tot d6i voi
hai dong té bao ung thur gan va ung thu than kinh.

Bén canh viéc thtr nghiém hoat tinh cua cac hop chét, cac nha nghién ciru da
nghién ctru vé mdi quan hé giita cdu trac va hoat tinh gay doc té bao (SAR) ctia mot
s0 hop chat. Cuy thé, trong mot nghién ctru, cic sesquiterpene duge phan lap tir M.
grandiflora danh gia hoat tinh khang ung thu trén ba dong té bao: mot dong té bao
héng cdu ¢ ngudi (HEL) va hai dong té bao ung thu biéu md dai truc tring
(Colo320DM va HCT116) [34].
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180 R'=OH, R2=H
182 R'=H, R2=OH Z

451 R'=0,R%=H O
452 R'=H, R2=0H

OH

HO
494

Hinh 1.10. Cau trac hoa hoc ciia mot s6 hop chit c6 hoat tinh khang ung thu

Sesquiterpene loai germanacrene gdm cac hop chét parthenolide 444 (ICso 1,76
uM/MDA-MB-468, 3,13 uM/AGS, 6,63 uM/HCT116, 8,62 puM/HelLa, 5,80
uM/MDA-MB-231), parthenolide-9-one 451 (ICso 9,69+0,67 uM/HCTI116,
8,1940,49 uM/Colo320DM, 1,91+0,39 uM/HEL), inulasalsolin 452 (ICso 9,11+1,40
UM/HCT116, 11,23+1,39 uM/Colo320DM, 4,57+0,13 uM/HEL), michelenolide 453
(ICs0 8,30+1,23 uM/HCT116, 7,42+0,32 uM/Colo320DM, 4,01+0,21 uM/HEL),
aldehyde 461 (ICso 8,53+0,64 uM/HCT116, 11,99+0,89 uM/Colo320DM, 4,38+0,27
UM/HEL), c6 vong 11,13-y-lactone khong bao hoa va 1,2-epoxy duoc chiing minh la
lam tang tac dung gay doc té bao chdng lai cac dong té bao ung thu thuc nghiém. Hop
chat 451 c6 thém nhom a,f-carbonyl khong bao hoa cé kha ning gay ddc té bao dbi
v6i té bao HEL gip d6i so v4i hop chat 452 khong c6 nhém nay. Péi véi cac
eudesmane, nhom 11,13-y-lactone khong bao hoa va lién két doi nhu cac hop chét
reynosin 472 (ICso 7,15+0,39 uM/HEL), magnolialide 473 (ICso 9,54+2,08
UM/HCT116, 5,73+0,32 uM/Colo320DM, 4,99+0,85 pM/HEL) 14 can thiét cho hoat

tinh chdng khi u. Sesquiterpene loai guaiane, khi lién két doi duoc dat & vi tri AL1°
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hodc A'®'4) ca hai hop chat micheliolide 505 va 4a-hydroxy-guaia-10(14),11(13)-
diene-12,6a-olide 494 déu thé hién tac dung trc ché chon loc trén té bao HEL v&i gia
trj ICso 1an luot 13 6,004+0,20 va 6,43+0,50 uM [34].

Nhiéu nghién ctru da chimg minh rang cac chat polyphenolic c6 hoat tinh chéng
ung thu manh [72]. Polyphenol dugc tao thanh tir mot hodc nhiéu vong thom duoc
két ndi tryc tiép v6i cac nhom hydroxyl nhat dinh. C6 nhiéu bang chimg cho thay
lignan thyc vat c6 dic tinh chong ung thu dang ké va c6 thé dugc phat trién nhu mot
phuong phap diéu tri ung thu hiéu qua [73, 74]. Nhiéu nghién ciru in vitro va in vivo
da chi ra rang honokiol 180 va magnolol 182 c6 hoat tinh chong ung thu manh [75,
76]. Piéu tri dong thoi voi honokiol va magnolol 1am tang tac dung chéng ung thur
[77].
1.1.4.2. Hogt tinh khdng viém

Viém 14 phan Gng cta hé théng mién dich d6i véi cac kich thich gay ton hai nhu
nhiém tring, té bao bi ton thuong, chit doc hodc chiéu xa va n6 hoat dong béng cach
loai bo cac kich thich c6 hai, bat dau qua trinh chita lanh [78, 79]. Do 6, viém 1a mot
qua trinh phong tha rit quan trong d6i véi strc khoe [80]. Nitric oxide (NO) 1a mot
phan tir tin hiéu rat can thiét trong sinh 1y bénh cia tinh trang viém. Trong diéu kién
sinh 1y binh thuong, n6 hoat dong nhu mot chat chong viém. Tuy nhién, NO ciing
duogc cho 1a chit trung gian gdy viém, né giy viém khi dugc san xuit qué mirc trong
moi truong bat thudng [81]. Do d6, viée tc ché san sinh NO mang lai mot bude quan
trong trong diéu trj viém.

Nhiéu hop chat tir chi Magnolia dd duge danh gia vé kha ning chdng viém
thong qua viéc trc ché san xuat NO do lipopolysaccharide (LPS) gdy ra trong mot sd
té bao (bang PL3). Hau hét cac hop chat nay 1a lignan va neolignan. Trong sé d6, cac
hop chat honokiol 180 va magnolol 182 d4 dugc nghién ctru rong rii vé hoat tinh
khang viém trong y hoc hién dai [82, 83]. Cac cong bd cho thdy honokiol 180 phan
1ap tir M. obovata [10], officinalignan A 267 M. officinalis var. biloba [84] thé hién
hoat tinh khang viém rét tot trén dai thyc bao RAW 264.7 véi gia tri ICso 1an luot 12
3,3£1,2 uM va 3,26+0,44 uM. Ngoai ra, 4-methoxyhonokiol 179, mot chit neolignan
c6 ngudn goc tir vo than cay M. obovata, 3 duoc chimg minh 14 ¢ hoat tinh chéng
viém in vivo dang ké trong nhiéu mo hinh thir nghiém khac nhau [85].

Hon nita, co ché dang sau hoat tinh chéng viém nay da dugc nghién ciru trén
dong té bao dai thuc bao & chudt, RAW 264.7. Nghién ctru cho thay hop chat 179
lam giam dang ké su san sinh NO, ciing nhu cic biéu hién protein vd mRNA ciia
iNOS va COX-2 trong céac dai thuc bao RAW 264.7 dugc kich thich béng LPS.

Obovatol 203 tir 14 M. obovata da dugc thur nghiém vé tac dung ctiia n6 ddi voi su san
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sinh NO va hoat dong cia NF-kB trong té bao RAW 264.7 duoc kich thich bang LPS.
Céc phat hién chi ra rang obovatol (1-5 pM) &c ché hiéu qua su san sinh NO do LPS
gay ra (ICsp 0,91 uM). Do d0, obovatol trc ché su san sinh NO théng qua viée tc ché
hoat dong cua NF-kB/MAPK, khién né trd thanh mot loai thube chéng viém tiém
niang [86]. Cac hop chit obovatol 203, magnatriol B 298, randaiol 299 va
magnaldehyde D 300 tir M. officinalis d thé hién sy (rc ché san sinh NO do LPS gay
ra trong dong té bao vi mo & chudt (BV2) véi cac gia tri ICso 1an luot 14 9,0, 0,5, 1,2
va 9,2 ng/mL [12].

176 R'=H, R2=OMe, R3=0OH
177 R'=R2=H, R®=OFEt
179 R'=OMe, R2=R3=0H

181 R'=H, R2=CHO, R3=0H

HO
/ / 208 R'=R%=0OH, R?=H
297 OMe 299 R'=R2=0H, R3=H

300 R'=CHO, R?=0H, R3=H

Hinh 1.11. Cau trac hoa hoc ciia mot sé hop chit c¢6 hoat tinh khang viém
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Bach cau trung tinh, bach cau don nhan, dai thuc bao va té bao ndi mod & nguoi
déu tao ra elastase, mot loai enzym phan giai protein. Elastase bach cau trung tinh &
nguoi duge biét 13 thyc hién nhiéu vai trd khac nhau trong co thé; tuy nhién, hoat
dong tang 1én cua nod co thé dan dén mot loat bénh tat. Thudc uc ché elastase diéu
chinh hoat dong ctia enzym nay, ddy 1a mot phuong phap tiém ning dé diéu tri viém
khép dang thdp va viém cau than [87]. Cac hop chat 2-[2-(hydroxymethyl)-1-
benzofuran-5-yl]-4-(prop-2-en-1-yl)phenol 159,  2'-ethoxy-5,5'-di(prop-2-en-1-
yl)biphenyl-2-ol 177 va vanilic acid 415 tir M. denudata da wc ché sy giai phong
elastase do fMLP/CB gy ra, voi cac gia tri ICso lan luot 1a 6,4+1,5, 2,4+0.4, 1,5+0,2
va 4,840,5 pg/mL [88]. Cac hop chat phan lap tr M. officinalis gdbm 4-
methoxyhonokiol 179, houpulin E 181, 2,2'-dihydroxy-3-methoxy-5,5"-di-(2-
propenylbiphenyl) 176, obovatol 203, houpulin F-J 233-237, monoterpenylmagnolol
238, houpulin K-L 293-294 va houpulin M 297, d3 trc ché sy giai phong bach ciu
trung tinh & nguoi dé dap tmg véi FMLP/CB véi ICso lan luot 1a 8,18+1,33,
0,63+0,19, 3,39+0,83, 3,30+0,97, 3,56+1,06, 2,16+£0,91, 10,69+1,93, 2,59+0,43,
3,67+0,15, 14,85+0,38, 2,25+0,06, 3,81+1,20 va 18,25+2,50 uM [89].
1.1.4.3. Hoat tinh chéng oxy hod

Ghi nhan tir nam 2003, hau hét cac hop chét c6 hoat tinh chdng oxy héa duge
phan lap tir Magnolia 13 cac phenolic va polyphenol. Chi c6 hop chat magnoflorine
7, mot alkaloid, phan 1ap tir M. officinalis dugc thir nghiém hoat tinh bét goc ty do
DPPH (ICsp 21,51+1,99 pg/mL), nhung ciu triic ctia nd van 1a mot polyphenolic. Cac
hop chat 180, 182, manglieside D 226, magnoloside A 364, magnoloside B 365,
magnoloside D 366 va magnoloside E 367 tir loai nay cho thy hiéu suat bt goc tu
do DPPH véi cac gia tri ICsp lan lugt 1a 12,79+1,06, 19,61+4,25, 25,61+1,78,
9,74+0,36, 7,00+0,13, 9,11+0,16 va 9,41+£0,96 pg/mL [90].

Céc hop chit aschantin 100, fargesin 105, kobusin 110 va pinoresinol 118 tir M.
fargesii cho thay hoat tinh loai bo gdc superoxide manh vdi cac gid tri EDso 1an luot
12 19,2, 19,2, 16,5 va 27,7 uM [91]. Trong khi d0, ciing véi thir nghiém nay, cac hop
chat tanegool 83, magnone B 87, O-methylmagnolin 116, (+)-dehydrodiconiferyl
alcohol 145, (7R,895)-1-(3,4-dimethoxyphenyl)-2-[4-(3-hydroxy-1-propenyl)-2-
methoxyphenoxy]-propane-1,3-diol 219 va biondinin A 229 cho gia tri ICso lan lugt
1a 13,4, 62,8, 11,7, 42,2, 18,3 va 54,4 uM [92]. Cac hop chit 180, 203, 298 va 299
phan 1ap tor M. officinalis c6 hoat tinh bét géc tu do (DPPH), v6i gia tri ICso lan luogt
la 38,5, 33,0, 27,6 va 21,26 ng/mL [12].

Hop chit licarin A 150 phan 1ap tir M. ovata thé hién hoat tinh bat goc tu do
phu thudc vao ndng do dang ké voi gia tri SCso 1a 56,1 pg/mL [93].



22

RS

100 R'=R2=0OMe, R3+R*=0OCH,0, R®=H Z @
-7 ’ - - = S n

105 R'=R2=0OMe, R3+R*=0CH,0, R®=H

110 R'=R%=H, R2=OMe, R3+R*=0CH,0 o

116 R1=R2=R3=OM9, R4=OH, R5=H

118 R'=R5=H, R2=R*=0H, R3=OMe OMe

MeO

MeO
229
OMe
OMe
GlcO OMe
OR? MeO  HO
, (0]
o o)
OR! 226 -
371 R'=Rha, R?=Coumaroyl, R3=H OH HO OH

Hinh 1.12. Cau trac hoa hoc ciia mot sé hop chat ¢6 hoat tinh chdng oxy hod

Bén canh d6, méi quan hé gitra hoat tinh bat gbc ty do va cau triic cla cac
phenylethanoid glycoside tir M. officinalis var. biloba da dugc Lanlan Ge va cong su
chimg minh théng qua cac thir nghiém bat gbc DPPH, bat goc ABTS va bat gdc anion
superoxide v6i ascorbic acid va BHT lam d6i ching duong [33]. Thir nghiém hoat
tinh bat géc tu do cho th?iy su hién dién cua hai nhom phenolic lién ké trong phan tu
dan dén hoat tinh bat géc tw do manh. Cang c6 nhiéu hai nhom phenolic lién ké thi
hoat tinh bat goc tu do cang manh. Cuy thé, cac hop chit magnoloside Ia 345 (ICso
11,79+£0,57 uM), magnoloside Ic 346 (ICso 12,99+0,48 uM), magnoloside Ib 347
(ICs0 16,23+0,16 uM) va magnoloside Va 351 (ICso 20,99+0,50 uM) chtra 2 loai
dudng nén kha ning bat goc ty do DPPH t6t hon cac hop chat crassifolioside 352
(ICs0 21,38+0,52 uM), magnoloside Ila 349 (ICso 22,94+0,26 uM) va magnoloside
1Ib 350 (ICso 24,62+0,15 uM) chira 3 loai dudng. Ngoai ra, cac hop chit magnoloside
I1Ta 348 (ICs0 32,18+0,97 uM) va magnoloside IVa 371 (ICso 35,17+0,22 uM) chi c6
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hai nhom phenolic 1ién ké & mot bén c6 hoat tinh kém hon cac chit con lai. Tuy nhién,
thir nghiém bat gdc ty do ABTS cho thy hop chat 351 (ICso 6,23+0,06 pM) c6 hoat
tinh thdp nhat do nhom apiose tao ra tic dong tidu cuc dén thir nghiém nay. Hop chat
352 (ICs0 3,28+0,35 uM) cho thiy kha ning bt gdc tu do ABTS tot hon so véi hop
chat 349 (ICs0 4,6120,10 uM) va 350 (ICso 4,78+0,08 uM) c6 thé do c6 nhém glucose
trong phan tr. Hon nira, thir nghiém bat gdc tu do anion superoxide cho thay hoat
tinh ctia hop chat 351 (Ks 8,69+0,70.10~* A/s) 1a t6t nhat, trong khi hoat tinh ctia hgp
chat 352 (Ky 11,57+0,17.10~* A/s) 1a kém nhat do sy khac biét vé cac gc duong trong
phan tir. Ttr nhimg két qua khac nhau do co ché cua timg xét nghiém, céc tac gia cho
rang nén ap dung phuong phap xét nghiém két hop trong sang loc, danh gia cac hop
chét c6 hoat tinh sinh hoc tur nguyén liéu tu nhién.

1.1.4.4. Hogt tinh khdng tiéu dwong

Viéc trc ché a-glucosidase & rudt can trd sy phan hity oligo- va disaccharide tir
carbohydrate trong ché d6 an udng, lam cham qu4 trinh hap thu glucose ma chung
chira [94]. Thudc wc ché a-glucosidase diéu tri dang ké trong bénh tiéu duong type 2,
nhiém HIV, ung thu di cin [95].

Céc hop chét phan 1ap tir M. officinalis d3 duge danh gia vé hoat tinh e ché a-
glucosidase, v&i acarbose 1a d6i ching duwong. Phenylethanoid glycoside
magnoloside IVa 371, verbascoside 373 va 2-(3,4-dihydroxyphenyl) ethanol 1-O-[4-
O-caffeoyl-2-O-a-L-rhamnopyranosyl-3-O-a-L-rhamnopyranosyl-6-O-4-D-gluco-
pyranosyl]-B-D-glucopyranoside 372 thé hién kha ning trc ché a-glucosidase tbt vi
gia tri ICso 1an luot 12 0,13, 0,27 va 0,29 mM, nhung cac hop chat magnoloside F 353,
H 355, 381,Z 382, E 367, A 364, B 365 va D 366 thé hién su (rc ché vira phai (ICso
trong khoang 0,51 - 0,94 mM) so véi acarbose (ICso 1,09 mM). Cac phenolic
glycoside gdm magnoloside Q 386, magnoloside R 387, magnoloside S-T 421-422
va magnoloside V 378 ¢6 ty 1& trc ché dudi 50% & 1,0 mM. Dit liéu nay cho thay
phenylethanoid glycoside trc ché a-glucosidase manh hon phenolic glycoside [96].

PTPI1B xuc tac qua trinh thily phan phosphat ciia thy thé insulin, lam giam tin
hiéu cta insulin, dong thoi lam giam tin hiéu leptin gdy trang thai béo phi hodc rdi
loan chuyén héa [97]. Sy biéu hién qua mirc ctia enzym nay trong té bao sé& trc ché sy
truyén tin hiéu béi cac thy thé insulin, trong khi viéc ting biéu hién ctia protein PTP1B
nay sé gay ra tinh trang khang insulin [98]. Cac hop chét tir M. officinalis var. biloba
da dugc thtr nghi¢m vé tac dung uc ché PTP1B. Hop chét magmenthane E 239 va H
246 thé hién sy e ché déng ké, vai gia tri ICso 1an luot 14 4,38 va 3,80 uM. O liéu 10
uM, hop chiat magmenthane A-H (239-246) tc ché PTP1B lan luot 1a 28.6, 64,1,
40,5, 11,7,90,9, 26,4, 22,4 va 87,3% [99]. V&i cac thi nghiém twong tu, cic hop chat
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houpulin A (£)-273, houpulin C (£)-275 va houpulin D (£)-276 thé hién hoat tinh
trc ché PTP1B dang ké véi gia tri ICso trong khoang 0,14 - 2,10 uM [100].

o OH OH
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s3 s3 ~OH
g3 OH OH s3
(+)-240 +)-241 244
HO

OH

276 OH

R°0 0 OH
OR! OR3
OR? 0
353 R'=Rha, R%=H, R®=Caffeoyl, R*=H OH R%O 0 OH
355 R'=Api, R2=Caffeoyl, R3%=H, R*=Glc OR'
364 R'=Rha, R?=Caffeoyl, R®=R*=H
365 R'=Rha, R2=Caffeoyl, R3=H, R*=Glc OH

1_ 2_ 3_
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HO
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381 R'=H, R2=Alo 421 R=Glc(4-1)-Api
382 R'=H, R2=Rha 422 R=Alo(2-1)-Api

Hinh 1.13. Ciu tric hoa hoc ctia mot s6 hop chét c6 hoat tinh khang dai thio dudng
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1.1.4.5. Hoat tinh bdo vé thin kinh

Céc hop chat magnoflorin D 139 va magliflonenone 140 thé hién hoat tinh bao
vé than kinh vira phai chdng lai ton thuong té bao PC12 do corticosterone giy ra &
20 uM v&i kha ning song sot cua té bao 1an lugt 1a 71,5+0,99% va 73,0+1,42%. Hop
chat futoenone 141 lam ting sy phat trién nhanh chéng ciia té bao than kinh trong céc
té bao PC12 do NGF gy ra thém 11,98% ¢ mic 10 uM, so vé6i 20,49% v6i NGF 50
ng/mL [101].

Céc hop chét tir vo cy M. officinalis var. biloba d3 duoc nghién ctru vé 1oi ich
bao vé than kinh cua chiing chdng lai ton thuong té bao SK-N-SH do glutamic acid
va thiéu hut oxy glucose (OGD) [99]. Trong s cac hop chat magmenthane A-H (239-
246) thi magmenthane A 239, magmenthane C 241, magmenthane D 242,
magmenthane E 243 va magmenthane G 245 c6 hoat tinh bao vé than kinh chéng lai
t6n thuong té bao SK-N-SH do glutamic acid gay ra cao hon so véi thudc d6i chimg
duong donepezil va TEA (lan luot 12 45,3% va 46,2%) & liéu 10uM . Cac hop chat
242, 243 va 245 c6 hiéu qua hon cac thudc kiém soat duong donepezil va TEA (lan
luot 1a 62,8% va 60,8%) trong viéc diéu tri ton thuong té bao SK-N-SH do OGD giy
ra.

Céac chit trc ché AChE, con duoc goi la thude khang cholinesterase, ngan chan
enzym cholinesterase pha v& AChE, do d6 thiic day mutrc d6 va thoi gian hoat dong
ctia chat dan truyén than kinh [102]. Viéc trc ché hoat dong AChE c6 thé gy ra mot
sd hau qua tiéu cuc va doc tinh cho stc khoe [103]. Cac hop chit chiét xuat tir M.
biondii d3 duoc thir nghiém in vitro vé tac dung (rc ché AChE. Cac hop chat (+)-
isococlaurine 42a, (+)-reticuline N-oxide 44 va 4,4'-dihydroxy-3-methoxy-paucine-
4'-0-p-D-glucopyranoside 45 cho thay kha ning trc ché AChE vira phai, voi gia tri
ICso lan luwot 1a 8,2+1,8, 10,425 va 12,524 uM [104]. Cic hop chat
dihydroconiferylalcohol =~ 394,  dihydrosyringenin 395,  3-(4-hydroxy-3-
methoxyphenyl)  propane-1,2-diol 396 va  3-hydroxy-1-(4-hydroxy-3,5-
dimethoxyphenyl) propan-1-one 401 tir nu hoa M. biondii cho thiy tac dung trc ché
& mirc do vira phai, v6i gia tri ICso 1an luot 14 25,7, 43,1, 38,1 va 31,9 uM [105].

Céc hop chat phan 1ap tir M. officinalis da dugc thir nghiém in vitro vé hoat tinh
{rc ché ddi voi enzym AChE va BChE. Hop chét threo-7-O-methylhonokitriol 191 trc
ché manh BChE (ICso = 190+3,67 nM) nhung khong trc ché ¢ liéu 1én t&i 2000 nM.
Piéu tha vi 1a magnotriol B 306 cho thiy tac dung trc ché dang ké dbi voi ca hai
enzym, v6i gia tri ICso 13 12,63+0,51 (AChE) va 14,5+3,74 nM (BChE). Hop chét
306 c6 thé 1a mot phan tir lead (mot hop chat hoa hoc ¢6 hoat tinh duoc 1y hodc sinh
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hoc ¢6 kha ning hitu ich vé mit trj liéu) kha thi dé phat trién cac loai thuéc méi diéu
tri bénh Parkinson va bénh Alzheimer [106].
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Hinh 1.14. Céu trac hoé hoc ctiia mét sb hop chét co hoat tinh bao vé than kinh
1.1.4.7. Cac hoat tinh khdc

Magnoloside A 364 dugc phan lap tir M. obovata, c6 dic tinh khang nim dang
ké chong lai mot sé chung Cryptococcus. Nong d6 wre ché thap nhat nam trong khoang
tir 1,0 dén 4,0 ug/mL [107].

Céac hop chat chiét xuat tir M. grandiflora d3 duoc thr nghiém vé hoat tinh
chéng st rét véi ching Dd2 cua P. falciparum [108]. Hop chat 4-methoxyhonokiol
179 va magnolol 182 c6 hoat tinh chéng st rét vira phai, voi gia tri ICso 1an luot 13
2,8+0,06 va 3,4+0,08 puM. Caic hop chit 4,4'-diallyl-1,2,6,4'-tetrahydrodi-
benzo[b,d]furan-3"-ol 168, ketone 169, 3-methoxymagnolol 178, honokiol 180, 3,3'-
diallyl-4'-((4-hydroxyphenethyl)amino)-[ 1,1'-biphenyl]-4-ol 199 va isomagnolol 204
va thé hién hoat tinh thip hon, véi gia tri ICso lan luot 1a 37,5+2,00, 86,1+0,6,
16,6+0,2, 114+9, 22,7+1,81 va 44,4+4,1 uM [108].
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168 R=0OH

Hinh 1.15. Céu trac hoa hoc ciia mét sd hop chét co hoat tinh khéng nam

va chéng sbt rét
1.2. Gi6i thiéu vé hai loai nghién ctru

Hai loai Magnolia lamdongensis va Magnolia tiepii dugc cong bd vao nim
2015, trong d6 Magnolia lamdongensis 1a loai dac hiru cua Viét Nam.

1.2.1. Gigi thiéu chung vé loai Magnolia lamdongensis

Tén khoa hoc: Magnolia lamdongensis V. T.Tran, Duy & N.H.Xia.

Tén tiéng Viét: Moc lan 1am dong, Da hop 1am dong.

Chi: Magnolia.

Ho thurce vat: Magnoliaceae.

Dic diém thwe vit: M. lamdongensis 1a ciy thuong xanh, cao dén 4 m, dudng
kinh than 15 cm, vo mau nau xam, san sti. Canh manh, mau xanh 14 cy, canh non
phu 16ng day mau tring xam, canh gia c6 16ng to nhd cao, chdi cudi co 16ng mau
trang xam. L4 sap xép theo hinh xo0an dc, phién 14 truéng thanh cing va co 16ng, hinh
trimg hep, nhan. Hoa moc don doc & dinh, hinh tring, mau tréng vang. Qua hinh elip
thuon hep, 14 noan, hinh ring cuwa & mit lung, nhan, dinh c6 mo nho dai. Hat hinh da
giac khong déu. Mua hoa, qua vao khoang thang 5 dén thang 7.

Phén bo va sinh thdi: Loai M. lamdongensis dugc phat hién tai déo Phu Son,
huyén Lam Ha, tinh Lam Pong. Cdy moc trong rimg 14 rong thudng xanh, ving nui,
& do cao 1300-1500 m so véi mat bién, 14n can véi cac loai nhu Rhodoleia championii
Hook., Castanopsis chinensis (Spreng) Hance, Manglietia chevalieri Dandy,

Pramichelia baillonii Hu. .. Dén nay chi c6 khoang 10 c4 thé truéng thanh & cac ving
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khac nhau tai suon déc Phii Son di duoc tim thdy va khong ¢ cdy con xung quanh
cac ca thé truong thanh [109].

Hinh 1.16. Loai M. lamdongensis ngoai ty nhién (Anh: PV. Huyén)
1.2.2. Gigi thiéu chung vé loai Magnolia tiepii
Tén khoa hoc: Magnolia tiepii V. T. Tran & Duy
Tén tiéng Viét: Moc lan tiép, Gioi 14 to.
Chi: Magnolia.

Ho thuc vdt: Magnoliaceae.

Dic diém thwe vit: Loai M. tiepii 1a cdy thuong xanh, cao dén 20 m, dudng
kinh than 50 cm, phan nhanh rong, vo mau nau xam, san sti. Canh manh 0,3-0,5 cm,
mau xanh 14, canh non phii 16ng day mau trang xam, canh gia c6 16ng to nhé cao,
chdi cudi c6 16ng mau trang xam. La sap xép theo hinh xoan dc, phién 14 trudng thanh
ctiimg va c6 16ng, hinh trimg hep, nhan, cc gan 14 thua c6 16ng mau bac, sang bong
khi trudng thanh, thuén hep hoac tron ¢ géc, tu hoac nhon ¢ dinh. Cuéng moc théng,
dai, c6 2 - 3 long, day, c6 16ng mau nau. Hoa moc don doc ¢ dinh, hinh tring. Nhi
mau trang kem, c6 4 vong, khong bang nhau, hinh tam giac nhon ¢ dinh. Qua hinh
xoan; 14 noan phan theo chiéu doc, nhin, co long dai hep; mo nhon ¢6 khia. Hat déu,
mau vang hong. Cdy ra hoa va dau qua vao khoang thang 5 dén thang 7.

Phén bé va sinh thdi: Loai M. tiepii phan bd ¢ khu vuc rimg nti dat c6 do cao
tdm 700-800 m so v6i mit nude bién tai khu vue déo Khanh Vinh, tinh Khanh Hoa
Cay moc ¢ rung la rdng thuong xanh, vung nui, lan cén vdi cac loai nhu Magnolia

annamensis Dandy, Gonocaryum lobbiana (Miers) Kurz, Manglietia chevalieri
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Dandy [110]. Gan day, loai M. tiepii con duoc ghi nhén tai tinh Van Nam, Trung
Quéc [111].

Hinh 1.17. Loai M. tiepii ngoai ty nhién (Anh: PV. Huyén)

-~ . 3 -
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
2.1.1. Loai Magnolia lamdongensis

Mau 14 cay M. lamdongensis duoc thu héi tai déo Phii Son, huyén Lam Ha, tinh
Lam Déng vao thang 9 nam 2020, dugc dinh danh boi TS. Nong Van Duy (mdt trong
nhiing nguodi cong bd va dat tén), mau tiéu ban ky hiéu TN3/163 duoc luu trir tai

phong mau Vién Nghién ctru Khoa hoc T4y Nguyén.

o RS

Hinh 2.1. Loai M. lamdongensis ngoai ty nhién va miu tiéu ban (Anh: PV. Huyén)
2.1.2. Loai Magnolia tiepii
Mau 14 cdy M. tiepii dugc thu héi tai dé¢o Khanh Vinh, tinh Khanh Hoa vao
thang 5 nam 2021 dugc dinh danh bdi TS. Nong Van Duy (mét trong nhitng nguoi
cong b va dat tén). Mau tiéu ban (TN3/227) duoc luu trit tai phong mau Vién Nghién
ctru Khoa hoc Tay Nguyén.
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Hinh 2.2. Loai M. tiepii ngoai ty nhién va miu tiéu ban (Anh: PV. Huyén)
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2.2. Phuong phap nghién ctru
2.2.1. Phwong phdp thu mdu nghién civu va giam dinh tén khoa hoc

Mau thuc vat duoc thu hai tai cac diém thu mau di xac dinh. Thoi gian va vi tri
s& duoc luu giir cing mau tiéu ban. Mau nghién ctru duge cac chuyén gia thuc vat
hoc thu thép, xur Iy so bd, chup anh, lam ti€u ban, giam dinh tén khoa hoc va luu trix
céc thong tin can thiét vé thoi gian, dia diém lay mau, dic diém phan bb...

Mau tiéu ban M. lamdongensis (TN3/163) va M. tiepii (TN3/227) dugc luu trit,
lam dir liéu nghién ctru cho Bao tang Sinh hoc thudoc Vién Nghién ctru Khoa hoc Tay
Nguyén. Thu va ghi chép cac thong tin chinh trén nhin nhu ky hiéu mau, dia diém,
ngay lay mau, cac dic diém quan trong, nguoi 1dy mau. Sau d6 mang mau vé noi xir
ly tap trung.

2.2.2. Phwong phdp xi¢ Iy mdu va tao dich chiét phuc vu cho phén lgp cdc hop
chdt va thir hoat tinh sinh hoc

- Mau thyc vt sau khi thu hai dugc tién hanh phoi kho dén khéi lugng khong
doi.

- Ghi nhan khéi lwvong mau thu duge va xay mau.

- Bot 14 cay duoc tién hanh chiét 3 1an bang MeOH.

- Dich chiét cua 3 1an chiét duoc loc qua giéy loc (Whatman, d=240nm, No. 1)
gom lai va tién hanh c6 quay chan khong loai dung moi dudi ap suat giam & nhiét do
khoang 50°C dén khdi lugng khong ddi thu dugc cao chiét MeOH.

- Can khéi luong cao chiét MeOH.

- Tir dich chiét tong MeOH, phan bb lai vao nudc va chiét phan doan lan luot
bang cac dung moi n-hexane, chloroform, ethyl acetate. Co cac dich chiét dén khéi
luong khong ddi dé thu duoc cac cao chiét phan doan. Lop nudc duge tién hanh tach
phan doan bang cot sic ky voi pha tinh 13 nhya trao d6i ion diaion HP-20.

2.2.3. Cdc phwong phdp phén lgp cdc hoat chit

Céc phuong phap dugc str dung bao gom:

- Séc ky ban mong (TLC): sir dung ban méng trang sin DC-Alufolien 60 Fasa
(Merck 1,05715), RP-18 Fass4s (Merck). Dung den tir ngoai ¢ hai budc song 254 nm
va 365 nm dé phat hién chat. Sau do, dung dung dich H2SO4 10% phun déu 1én ban
mong, say kho rdi ho nong trén bép dién dén khi hién mau.

- Séc ky ¢ot (CC): st dung cot v6i chat hap phu 1a silica gel pha thuong co c&
hat 1a 0,040-0,063 mm (240-430 mesh) va pha dao ODS, YMC (30-50 um, Fujisilisa
Chemical Ltd.). Nhya sephadex LH-20 (Sigma-Andrich), nhya trao ddi ion diaion
HP-20 (Misubishi Chem. Ind. Co., Ltd.).
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2.2.4. Phuirong phdp xdc dinh ciu triic héa hoc ciia cdc hoat chit

Céc phuong phap dé xac dinh cau trac hoa hoc bao gdm:

- Pho khéi lwong (ESI-MS) do trén hé théng UPLC Thermoscientific UltiMate
3000 TSQ-Fortis LC-MS/MS. Phé dugc do tai Phong Hod hoc cac hop chét thién
nhién, Vién Nghién ctu Khoa hoc Tay Nguyén,;

- Pho cong hudng tir nhan (NMR) bao gom phé 1D ('"HNMR, *C NMR, DEPT)
va 2D-NMR (HSQC, HMBC, COSY ...) dugc do trén may Bruker AM600 FT-NMR
Spectrometer. Phé dugce do tai Phong NMR, Vién Hoa hoc;

- Pho6 hong ngoai (IR): do trén may JASCO FT-IR 4100. Pho dugc do tai Phong
Hoa hoc céc hop chat thién nhién, Vién Nghién ciru Khoa hoc Tay Nguyén;

- Quang pho ludng sic tron: do trén may Chirascan CD spectrometer (Applied
Photophysics Ltd., Surrey, UK). Phé duoc do tai Phong Nghién cuu ciu trac, Vién
Hoa sinh bién.

- Do quay cuc [a]p: do trén may JASCO DIP-1000 KUY Polarimeter tai Phong
Nghién cuu cAu trac, Vién Ho4 sinh bién.

2.2.5. Phwong phap danh gia hoat tinh sinh hoc

Mot s6 hop chat phan lap duoc tir 14 cta hai loai s& duoc thir hoat tinh sinh hoc
dé danh gia hoat tinh (hoat tinh chéng oxy hoa, hoat tinh {rc ché san sinh NO, hoat
tinh trc ché enzym a-glucosidase va hoat tinh gay doc té bao).
2.2.5.1. Phwong phdp thir hoat tinh chong oxy hod

Phuong phép thir hoat tinh chéng oxy hoa dugc thuc hién theo phuong phap
cua Williams va cong sy [112], Shela va cong sy [113], Kumar va cong su [114].

Phuong phép thir hoat tinh chong oxy hoéa duoc thir nghiém tai Phong Sinh hoc
thuc nghiém, Vién Hoa hoc cac hop chét thién nhién.

Phuong phap nay dya trén nguyén tic DPPH c6 kha ning tao ra cac goc tu do
bén trong dung dich ethanol 96%. Khi cac chat thir nghiém dugc hoa tan trong DMSO
100% vao hdn hop nay (trén phién vi lugng 96 giéng), chit co kha ning lam trung
hoa hodc bao vy hoat tinh chéng oxy hoa dugc ghi nhan thong qua gia tri hap thy
anh sang ctia dung dich thi nghiém so véi dbi chung khi doc két qua trén may Elisa
o budc song 515 nm.

Phép thtr duoc ldp lai 3 1an va két qua duogc thé hién 14 gia tri trung binh £ do
léch chuan (p < 0,05).

Thuc nghiém:

Dung dich gc: DPPH 300 uM trong ethanol 96%.

Péi chitg duong: ascorbic acid 5 mM trong DMSO 10%.
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Hoa tan mau trong DMSO 100% véi ndng d6 4 mg/mL ddi voi mau thd va 1
mg/mL v&i méu tinh sach. Mau dugc nho 1én phién vi luong 96 giéng véi dung dich
DPPH ¢ trén dé dugc nong do cudi ctia mau thir trong phan tmg tir 400 pg/mL dén
12,5 pg/mL (hodc ndng do thap hon nita tly hoat tinh ctia mau thir). Phién duoc u kin
& 37°C trong 30 phut va doc két qua & bude séng 515 nm.

Tinh két qua:

Kha ning trung hoa cac goc tu do (SC%):

Gia tri SC% & cac ndng d6 mau xur 1y trén phan mém Excel theo cong thirc:

OD yay thir — OD iz tring

SC% = (100 —

X 100
ODCh(mg am tinh l

Do léch chuan o duoc tinh theo cong thirc cia Ducan:

N O T,

n—1

Gid tri SCso (ug/mL):

Mau thir dugc pha thanh cac ndng d6 giam dan, & mdi nong d6 duoc thir nghiém
lap lai 3 lan. Kha nang bét géc tu do tao bdi DPPH ctia moi mau dugc tinh dua trén
% trung hoa gdc tu do so véi miu trang va dbi chimg am. P6i v6i mau duong tinh
dugc tién hanh cac bude tiép theo dé tim gia tri ICso (ug/mL). Gia tri ICso dugc tinh
toan bang phan mém Table Curve AISN Sofware (Jandel Scientific) thong qua gi tri
SC% va diy cac nong d6 mau thir twong mg.
2.2.5.2. Phwong phdp thir hoat tinh trc ché NO, dinh hwdong khding viém

Phuong phap thir hoat tinh rc ché NO, dinh huéng khang viém [115] dugc thi
nghiém tai Phong Sinh hoc thyc nghiém, Vién Hoa hoc cac hop chét thién nhién.

Vat liéu, héa chat:

Té bao RAW264.7 cung cip béi ATCC (American Type Culture Collection,
Manassas, VA, USA). Moi truong nudi cdy t& bao DMEM (Dulbecco’s Modified
Eagle Medium), MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide), Griess reagent, LPS dugc mua tir nguén Merck KGaA, Darmstadt, Puec.

Thuc nghiém:

Té bao RAW264.7 dugc nudi cay 48 gio trong mdi truong DMEM 6 37°C, 5%
COa, 10% FBS. Sau d6 dich té bao dugc chuyén 18én phién 96 giéng véi mat d6 2,5 x
105 té bao/giéng. Té bao duoc kich thich véi 10 uL LPS (20 pg/mL) trong 24 gio va
bd sung thudc/chat thir cic nong d6 khac nhau. Cardamonin dugc sir dung lam dbi
ching (+). Dich huyén phu cua té bao duoc 0 voi thude thir Griess, NaNO, & cac
ndng d6 khac nhau dé xay dung dudng chuan. Po hdn hop phan tng & A = 570 nm.

Ty 1€ trc ché san sinh NO (%) duoc xéac dinh theo cong thirc:
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C [Xppox, — X
% trc ché = |—Bmaw “TBLPS) o 100

XTB bCc — XTB LPS

Trong d6: Xts 1a ndng d6 NO trung binh tinh dya trén duong chuan NaNO,.

Phan té bao con lai sau khi di sir dung dé danh gia cac hoat tinh in vitro dugc
bd sung dung dich MTT (0,5 mg/mL trong PBS), 0 4 gid trong ta 4m 5% CO, & 37°C.
San pham chuyén héa dang tinh thé formazan dugc hoa tan trong DMSO (Sigma-
Aldrich) va duoc do mat do quang & budc séng A = 540/720nm trén thiét bi Tecan
Spark (Ménnedorf, Thuy S¥).

Ty 1& sdng s6t cua té bao CS% tinh theo % so véi dbi chimg:

mau

X 100

0
Ty 18 (rc ché t& bao (%) = [

PC (-)

Do léch chuan o duoc tinh theo cong thirc ctia Ducan (1).
2.2.5.3. Phwong phdp thir hoat tinh trc ché enzym a-glucosidase

Phuong phap thir hoat tinh ¢ ché enzym a-glucosidase duoc thir nghiém tai
Phong Sinh hoc thuc nghiém, Vién Hoa hoc cac hop chét thién nhién.

Hoat tinh trc ché enzym a-glucosidase dua trén phan tng thuy phan co chét p-
nitrophenyl-a-D-glucopyranoside (pNPG) [116, 117]. Dudi xac tic cua o-
glucosidase, co chat pNPG bi thily phan thanh p-nitrophenol (pNP) mau vang c6 do
hap thu tdi da & budc song 405 nm.

Mau thir ¢6 hoat tinh e ché enzym a-glucosidase s& 1am giam lugng pNP tao
thanh sau phan tmg. Ham lugng pNP trén phién vi lugng 96 giéng dugc xac dinh
bang may doc TECAN (Infinite® 200 PRO, Switzerland) & budc song 405 nm. Céac
thtr nghiém duoc tién hanh 3 1an va két qua duoc thé hién & gia tri trung binh £+ do
léch chuan (p < 0,05).

Hoa chit va cac diéu kién cta phan tng:

Céc thanh phan phan tng bao gdm: Pém phosphate 100 mM (pH 6,8); enzym
a-glucosidase (Sigma-Aldrich, USA)] 0,5 pg/mL, mau thir, co chét p-nitrophenyl-a-
D-glucopyranoside (Sigma-Aldrich, USA) 5 mM.

Phan tng dugc u ¢ nhiét dd 37°C. Sau 30 phut, nho 100 uL. Na,COs 0,2N vao
hdn hop dé két thuc phan tng.

Chét chuin dwong tinh: Voglibose (Sigma-Aldrich, USA).

Pbi ching am: mau thir duoc thay bang dém phosphate, khong co enzym.

Pbi chimg duwong: miu thir duge thay bang dém phosphate buffer, c6 enzym.

M4u tring: gém thanh phan ciia phan mg ké trén nhung khong c6 enzym.

Kha ning e ché enzym a-glucosidase (%) duoc xac dinh bang cong thic:
(Acy —Ac) — (As — Ap) .

100

% Wc ché =
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Trong do:

Ac+: hép thy trung binh ciia mau chimg duong

Ac: hap thy trung binh ctia mau ddi chimng 4m

As: héap thu trung binh ctia mau thir

Ag: hap thy trung binh ctia miu tring.

D6 léch chuan o duoc tinh theo cong thirc ctia Ducan (1).

Gia tri ICso (ug/mL)

Mau thir (chat thir) c6 hoat tinh duoc pha lodng thanh cac ndng do giam dan, &
moi néng do sé dugc thir nghiém 1dp lai 3 lan. Gié trj ICso 12 néng do cua chét thir ma
tai d6 e ché 50% hoat dong cua enzym a-glucosidase, dugc tinh toan béng phﬁn
mém TableCurve AISN Sofware (Jandel Scientific) qua gid tri d6 tc ché (%) va day
cac nong do chat thir twong tng.
2.2.5.4. Phwong phdp thir hoat tinh gdy djc té bao

Theo phuong phép cua Skehan va cong su [118] va Likhiwitayawuid va cong
su [119] d& duoc ap dung tai Vién nghién ctru ung thu Quéc gia cia My (NCI) va
truong Pai hoc Duogc, Pai thTéng hop Illinois, Chicago, M¥.

Phuong phap thir hoat tinh gy doc té bao dugc thir nghiém tai Phong Thir
nghiém sinh hoc, Vién Cong ngh¢ sinh hoc va Phong Sinh hoc thyc nghiém, Vién
Hoa hoc cac hop chat thién nhién.

Dong té bao do Truong Pai hoc Long-Island, Hoa Ky va Truong Pai hoc
Milan, Italia cung cip, gdm: Dong Hep-G2 (Human hepatocellular carcinoma — Ung
thu gan), dong RD (Human rhabdomyosarcoma — Ung thu mo lién két), dong HeLa
(HeLa cervical cancer cells — Té bao ung thu ¢b tir cung).

Hoba chat, moi truong:

+ Moéi truong DMEM (Dulbecco’s Modified Eagle Medium) hoac MEME
(Minimum Essential Medium with Eagle’s salt) c6 bo sung L-Glutamine, Sodium
pyruvate, NaHCOs3, PSF (Penicillin - Streptomycin sulfate - Fungizone); NAA (Non-
Essential Amino Acids); 10% BCS (Bovine Calf Serum).

+ Tripsin-EDTA 0,05%; DMSO (Dimethyl sulfoxide); TCA (Trichloro acetic
acid); Tris Base; PBS (Phosphate Buffered Saline); SRB (Sulfo Rhodamine B); acetic
acid.

+ Pdi chimg duong: Ellipticine pha trong DMSO.

Tinh két qua:

Két qua dugc ghi nhan trén may ELISA ¢ budc song 515 nm.
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Gia tri CS%: Dua trén két qua do duoc cua chimg OD (ngay 0), DMSO 10%
va so sanh v&i gia tri OD khi tron miu dé tim gia tri CS (%) theo cong thuc:

OD yay thir — ODNgéy 0

CS% = x 100

ODpumso — ODpgay o

Sau khi tinh gia tri CS%, duoc tinh trén phan mém Excel dé tinh toan % trung
binh + d6 1éch chuin (6) ctia mau thi. Do 1éch chuan duoc lap lai 3 lan theo cong
thirc cta Ducan (1).

Vi cac mau thé hién hoat tinh (CS < 50%) s& dugc thir nghiém tiép dé tinh gia
tri ICso. Dung gia tri CS cila 4 thang nong d6, dua vao chuong trinh Table curve
theo thang gia tri logarit ciia duong cong phat trién té bao va ndng do chat thir dé
tinh gid tri ICso.

Cong thirc: y = v6i y 1a ndng do chat thir, x 1a gia tri CS.

a+binx’
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CHUONG 3. THUC NGHIEM
3.1. Tao céc cao chiét loai M. lamdongensis

Mau 14 cdy tuoi M. lamdongensis (4,8 kg) sau khi thu hai dugc phoi khé dén
khéi lugng khong dbi. L cay khé (2,0 kg) duge dem xay nho thanh bot. Bot khd thu
dugc tién hanh chiét cao tng bing MeOH 3 1an x10 L trong 72 gid & nhiét d6 phong
bing ky thuat chiét ngam dim.

Céc dich chiét thu gop lai va thu hdi dung méi dudi ap suat gidm trén thiét bi co
quay chan khong thu dugc 267 g cao MeOH (ML-M). Cao nay dugc hoa tan véi nude
(2 L) va chiét phén bd l4n lugt véi cic dung méi n-hexane, chloroform, ethyl acetate
thu dugc cac cao chiét twong Ung: n-hexane (ML-H, 15,0 g), chloroform (ML-C,
20,8 g), ethyl acetate (ML-E, 19,9 g) va 16p nudc (ML-W).

[ La tuoi (4,8 kg) J

Phoi khé

((Gws e )

Ngam trong MeOH

\d

[ Cao chiét MeOH (267 g) ]

Chiét phén doan

v v
[ ML-H (15,0 g) ] [ ML-C (20,8 g) [ ML-E (19,9 g) J [ Lép nuée ]

Hinh 3.1. So db tao céc dich chiét phin doan tir 14 loai M. lamdongensis
3.2. Phén lip cac hop chit tir loai M. lamdongensis
3.2.1. Phén dogn ML-H

Tir cao chiét ML-H (15,0 g) cho qua cdt hip phu silica gel ding hé dung méi
giai hap gradient H/E (1:0 — 0:1, v/v) thu dugc 7 phén doan, H1-H7. Phan doan HS
(2,8 g) tiép tuc chay qua cot sic ky loc gel sephadex LH-20 véi hé dung méi M/W
(4:1, v/v), thu dugc 7 phan doan, H5A-H5G. Phan doan H5B (0,8 g) sau do dugc
chay qua cot hip phu silica gel dung hé dung méi giai hip H/E (3:1, v/v) thu dugc 3
phén doan, H5B1-H5B3. Phin doan H5B2 (143 mg) cho qua cot hip phu silica gel
ding hé dung mbi H/E (10:1, v/v) thu dugc hop chit ML10 (16 mg). Phin doan H5G
(0,4 g) tién hanh séc ky bing cot hap phy silica gel ding hé dung méi H/E (10:1, v/v)
thu dugc 4 phan doan, HSG1-H5G4. Phan doan H5G3 (254 mg) chay qua cot hz’ip
phu silica gel ding hé dung méi giai hép D/A (10:1, v/v) thu dugc hop chit ML14

~

J
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hép H/E (5:1, v/v) thu dugc 9 phan doan, H3A-H3I. Phan doan H3B (1,1 g) tién hanh
sic ky bing ¢t pha dao RP-18, hé dung méi M/W (9:1, v/v) thu dugc ba phan doan,
H3B1-H3B3. Phin doan H3B3 (82 mg) tinh ché bing cot silica gel v6i pha dong
H/D (20:1, v/v) thu dugc hop chit ML16 (22 mg). Phan doan H3H (0,9 g) trién khai
sic ky voi ¢t sephadex LH-20, hé dung mdéi M/W (7:1, v/v) thu duge nim phan
doan, H3H1-H3HS. Tiép tuc, phan doan H3H4 (65 mg) tinh ché bang cot silica gel
v6i pha dong H/E (4:1, v/v) thu dwgc hop chit ML11 (15 mg). Phan doan H3HS (46
mg) tinh ché qua cot silica gel v6i hé dung moi H/D/A (4/1/2, viviv) thu duge
hop chat ML12 (11 mg).

A: acetone IML-H (15.1g)
C: chloroform

gf ::;;‘l";g';fzhm silica gel | H/E (1:0-0:1)

H: n-hexane
M: methanol
W: nude A 4 v
H3 (4.8 g) H5 (2.8 g)
Silica gel | H/E (5:1) sephadex M/W (4:1)
v v v v
H3B (1,1 g) | H3H (0.9 g) [ H5B (0,8 ) ] [ HS5G (04 g) ]
RP-18 ) W&'l) sephadex | MW (7:1) silica gel | H/E (3:1) silica gel | HE (10:1)
v v
H3B3 (82 mg) i [H5BZ(143 mg)] [HSGS(254 mg)]
silica gel"H/D(Zo-'l) [H3H4 (65 mg)} [HBHS (46 mg)] silica gel| HE(10:1)  silica gel | DVA (10:1)
v

IML16 (22 mg) | silica gel| HE (4:1) silica gel | HIVA (4:1:2) [M]Jo (16 mg)] [M'LM (20 mg)]
v v

[ML]I (s mg)] [MLIZ (11 mg)]
Hinh 3.2. So d6 phén lap cac hop chét tir ML-H

3.2.2. Phén dogn ML-C

Tir cao chiét ML-C (20,8 g) chay qua c6t hép phu silica gel ding hé dung méi
giai hip gradient C/M (1:0 - 0:1, v/v) thu dugc 14 phan doan, C1-C14. Phan doan C9
(1,9 g) cho qua cft sic ky loc gel sephadex LH-20 véi hé dung méi M/W (3:4-1:0,
v/v), thu duge 3 phan doan, C9A-CIC. Phan doan C9B (0,5 g) cho qua cot h'flp phu
silica gel véi hé dung méi giai hip C/M/W (5:1:0,1, v/v/v) thu duge 10 phan doan tir,
C9B1-C9B10. Phan doan C9B3 (112 mg) cho qua cdt hip phu silica gel véi hé dung
méi C/M (6:1, v/v) thu duge hop chit ML15 (25 mg). Phan doan C12 (1,1 g) tiép
tuc chay qua cdt hép phu silica gel ding hé dung méi giai hip D/A (1:1, v/v) thu dugc
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3 phan doan, C12A-C12C. Phan doan CI2B (0,6 g) chay qua cot sic ky loc gel
sephadex LH-20 véi hé dung méi M/W (4:1, v/v), thu duge 4 phan doan, C12B1-
C12B4. Phin doan C12B2 (64 mg) dugc tach sic ky trén cot hip phu silica gel véi
hé dung méi C/M (6:1, v/v) thu dugc hai hop chit ML8 (8 mg) va ML9 (7 mg). Phan
doan C12B4 (56 mg) tinh ché bing cot hép phu silica gel v&i hé dung méi C/M (5:1,
v/v) thu dwgc hgp chit ML17 (10 mg).

ML-C (20,8 g)

Silica gel | C/M (1:0-0:1)

A 4

9 (1,92 c12(1,1g)

silica gel | D/A (1:1)

A
0.5g) C12B (0,6 g)

B

sephadex

g

wA

SR
2

silica gel LMW (5:1:0.1) sephadex | M/W (4:1)
|c933 (112 mg)
v
silicagel | C/M(6:1) [ClZBZ (64 mg)] [C12B4 (56 mg)}

i

ML15 (25 mg) silicagel |C/M (6:1)  silica gel ’C/M (5:1)
A

[ML17 (10 mg)]

A
[ MLS (8 mg) ][ ML9 (7 mg) ]
Hinh 3.3. So d phén I4p céc hop chét tir ML-C

3.2.3. Phan dogn ML-E
Phan doan ML-E (19,9 g) cho qua cot hap phu silica gel, giai hip véi hé dung
moi C/M (20/1, 10/1, 5/1, 1/1, v/v) thu dugce 10 phan doan, E1-E10. Phan doan El
(0,5 g) chay qua cét sephadex LH-20 véi h¢ dung moéi M/W (3:2, v/v) thu duge ndm
phén doan, E1A-E1E. Sau do, phan doan E1B (55 mg) dugc tinh ché bing cot pha
dao RP-18 vai hé dung mbi M/W (4:1, v/v) thu dugce hop chat ML13 (10 mg). Phan
doan E8 (1,4 g) dugc tich sic ky qua cot sephadex LH-20 dung hé dung méi M/W
(1:1, v/v) giai hip thu dugc 4 phan doan, ESA-E8D. Phan doan E8D (254 mg) tiép
tuc chay qua cdt silica gel vdi hé dung mo6i D/A (5/1, v/v) thu dugce 4 phan doan,
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E8D1-E8D4. Sau d6, phin doan E8D2 (72 mg) cho qua cot hip phu silica gel,
giai hflp v&i hé dung moéi C/M/W (3/1/0,1, viviv) thu duge hop chit ML5 (6 mg).

ML-E (199 g)

silica gel | C/M (20:1-1:1)

Y

A
El1 (0,5g) E8(1,4¢g)

sephadex M/W (3:2) sephadex |M/W (1:1)
v A4
EIB (55 mg) E8D (254 mg)

RP-18 M/W (4:1) silica gel |D/A (5:1)

A 4
ML13 (10 mg) E8D2 (72 mg)

silica gel |C/M/W (3:1:0,1)
v

£l
£

MLS5 (6 mg)

Hinh 3.4. So d6 phan lap cac hop chit tir ML-E
3.2.4. Phan dogn ML-W

K=

Diaion HP-20 M/W (0:1-1:0)

i

W2 (11.8g) W4(228 g)
silica gel 'C/M 3:1) sephadex’ M/W (1:1-1:0)
' W2H(2,6 g) | W4D(2,6 g) |
sephadex | MW (2:3) Silicagel | C/M(3:1)
—
W2H3 Y y
(82 mg) ' 7~ Y4 N [ N ( i)
__ W4D2 W4D3 W4D4 W4D7 W4D8
(104 mg) (83 mg) (86 mg) (173 mg) (119 mg)
RP-18 | M/W (1:1) |_ PLS B3 J\ /N 4
S
ML7 4 . N x YA Y "X N\ N\
10
(10 mg) MLI ML2 ML3 ML4 ML6
(7 mg) (20 mg) (10 mg) (7 mg) (20 mg)
N . NG b 4

|4 P, TN J
Hinh 3.5. So d6 phén I3p céc hgp chét tir ML-W
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Lép nude ML-W dugc tién hanh sic ky qua cot diaion HP-20, giai hap gradient
v6i hé dung méi M/W (0:1-1:0, v/v) thu dugce 5 phan doan (W1-WS5). Phan doan W2
(11,8 g) cho qua cot hap phu silica gel, giai hap v6i hé dung méi C/M (3:1-1:1, v/v)
cho 9 phan doan (W2A-W2I). Sau d6, phan doan W2H (2,6 g) tiép tuc cho qua cot
hap phu sephadex, giai hap v6i hé dung moéi M/W (2:3, v/v) cho 4 phan doan (W2H1-
W2H4). Phan doan W2H3 (82 mg) trién khai sic ky bang cot RP-18 giai hap véi
hé dung méi M/W (1:1, v/v) thu duoc hdn hop chat ML7 (10 mg). Phan doan W4
(22,8 g) cho qua cot hap phu sephadex LH-20, giai hap voi hé dung moi M/W (1:1-
1:0, v/v) thu 7 phan doan (W4A-W4G). Sau d6, phan doan W4D (2,6 g) tiép tuc trién
khai sac ky v6i cot hap phu silica gel, giai hap v6i hé dung méi C/M (3:1, v/v) thu
duoc 10 phan doan (W4D1-W4D10). Cac phan doan W4D2 (104 mg), W4D3 (83
mg), W4D4 (86 mg), W4D7 (173 mg) va W4D8 (119 mg) duoc tinh ché bang cac
cot silica gel voi hé dung moi C/M/W (3:1:0,1, v/v/v) 1an lugt thu duoc cac hop chat
ML1 (13mg), ML2 (20 mg), ML3 (10 mg), ML4 (7 mg) va hén hgp ML6 (20 mg).
3.3. Thong so6 vat Iy va dir kién pho cilia cic hop chat phan lap tir loai M.
lamdongensis
3.3.1. Hop chit MLI: rhamnetin 3-0-a-L-rhamnopyranosyl-(1—2)-B-D-galacto-
pyranoside

Chat bot mau vang. CTPT: CasH3:016, ESI-MS: m/z 625,18 [M+H], 479,09
[(M+H)-Rha]", 317,04 [(M+H)-Rha—Gal]*, 623,05 [M-H] (hinh PL10-11). IR
(KBr) Vmax = 3392 cm™ (OH), 2936 cm’! (alkyl), 1661 cm™ (C=0), 1599 cm™! (C=C,
Aren) (hinh PL1).

"H NMR (600 MHz, CD;0D) va 3C NMR (150 MHz, CD;0D): xem bang 4.1.
3.3.2. Hop chit ML2: oxytroflavoside F

Chat bot mau vang. CTPT: CasH301s, ESI-MS: m/z 609,19 [M+H]", 463,12
[(M+H)-Rha]", 301,06 [(M+H)-Rha—Gal]*, 607,03 [M-H] (hinh PL23-24). IR
(KBr) Vmax = 3388 cm™! (OH), 2932 cm! (alkyl), 1661 cm™ (C=0), 1601 cm™ (C=C,
Aren) (hinh PL12).

"H NMR (600 MHz, CD;0D) va '3C NMR (150 MHz, CD;0D): xem bang 4.2.
3.3.3. Hop chit ML3: rhamnocitrin 3-O-B-neohesperidoside

Chat bot mau vang. CTPT: CasH3:015, ESI-MS: m/z 609,21 [M+H]", 463,13
[(M+H)-Rha]", 301,07 [(M+H)-Rha-Glc]*, 607,04 [M-H] (hinh PL36-37). IR
(KBr) Vmax = 3405 cm™ (OH), 2933 cm! (alkyl), 1660 cm™ (C=0), 1600 cm™ (C=C,
Aren) (hinh PL25).

"H NMR (600 MHz, CD30D) va '3C NMR (150 MHz, CD;0D): xem bang 4.3.
3.3.4. Hop chit ML4: curcucomoside D
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Chat bot mau vang. CTPT: Ca7H30014, ESI-MS: m/z 579,17 [M+H]", 432,82
[(M+H)-Rha]", 301,19 [(M+H)-Rha—Ara]", 557,11 [M-H] (hinh PL48-49). IR
(KBr) Vmax = 3317 cm™ (OH), 2932 cm! (alkyl), 1662 cm™ (C=0), 1616 cm™ (C=C,
Aren) (hinh PL38).

"H NMR (600 MHz, CD30D) va 3C NMR (150 MHz, CD30D): xem bang 4.4.
3.3.5. Hop chit ML5: astragalin

Chat bot mau vang. CTPT: C21H20011, ESI-MS: m/z 449,09 [M+H]", 287,05
[(M+H)-Glc]*, 447,04 [M-H]~ (hinh PL58-59). IR (KBr) vmax = 3352 cm’! (OH),
2934 cm! (alkyl), 1658 cm! (C=0), 1609 cm™! (C=C, Aren) (hinh PL50).

"H NMR (600 MHz, CD30D) va 3C NMR (150 MHz, CD30D): xem bang 4.5.
3.3.6. Hon hop chit ML6: kaempferol 3-neohesperidoside va kaempferol 3-0-a-
L-rhamnopyranosyl-(1—2)--D-galactopyranoside

Chat bot mau vang. CTPT: C27H3001s, ESI-MS: m/z 595,16 [M+H]", 449,10
[(M+H)-Rha]", 287,03 [(M+H)-Rha—-Glc]*, 593,03 [M—H]  (hinh PL72-73). IR
(KBr) Vmax = 3349 cm™ (OH), 2933 cm'! (alkyl), 1661 cm™ (C=0), 1609 cm™ (C=C,
Aren) (hinh PL60).

a. MLé6a: kaempferol 3-neohesperidoside

"H NMR (600 MHz, CD30D) va 3C NMR (150 MHz, CD30D): xem bang 4.6.

b. ML6b: kaempferol 3-O-a-L-rhamnopyranosyl-(1—2)-[-D-
galactopyranoside

"H NMR (600 MHz, CD30D) va 3C NMR (150 MHz, CD30D): xem bang 4.7.
3.3.7. Hon hop chit ML7: quercetin 3-neohesperidoside va quercetin 3-0-a-L-
rhamnopyranosyl-(1—2)-f-D-galactopyranoside

Chat bot mau vang. CTPT: C27H30016, ESI-MS: m/z 611,15 [M+H]", 464,98
[(M+H)-Rha]", 609,02 [M-H]" (hinh PL84-85). IR (KBr) vmax = 3399 cm™! (OH),
2933 cm! (alkyl), 1653 cm! (C=0), 1601 cm™ (C=C, Aren) (hinh PL74).

a. ML7a: quercetin 3-neohesperidoside

"H NMR (600 MHz, CD30D) va 3C NMR (150 MHz, CD30D): xem bang 4.8.

b. ML7b: quercetin 3-0-a-L-rhamnopyranosyl-(1—2)--D-galactopyrano-
side

"H NMR (600 MHz, CD30D) va 3C NMR (150 MHz, CD30D): xem bang 4.9.
3.3.8. Hop chit MLS: 1-0-B-D-glucopyranosyl-(2S*,3R*,2'R*,4E,87)-2'-
hydroxyoctadecanoylamido-octadecan-4,8-diene-1,3-diol

Chét bot mau trang vo dinh hinh. CTPT: Cs2H9NOo, ESI-MS: m/z 742,71
[M+H]", 724,63 [(M+H)-H,0]", 562,46 [(M+H)-H20-Glc]" (hinh PL97). IR (KBr)
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Vmax = 3372 cm™' (OH), 2922, 2851, 1645, 1538 cm™! (amide), 1467, 1086 cm™! (C-O,
glycoside) (hinh PL86).

"HNMR (600 MHz, CDsOD) va *C NMR (150 MHz, CD30D): xem bang 4.10.
3.3.9. Hop chit ML9Y: 1-0-B-D-glucopyranosyl-(2S*,3R*,2'R*,4E,87)-2'-
hydroxyoctadecanoylamido-hexadecan-4,8-diene-1,3-diol

Chét bot mau trang vo dinh hinh. CTPT: CsoH7sNOo, ESI-MS: m/z 714,53
[M+H]", 696,56 [(M+H)-H20]", 534,56 [(M+H)-Glc]" (hinh PL103). IR (KBr) Vmax
= 3289 cm! (OH), 2922, 2851, 1645, 1538 cm™! (amide), 1467, 1085 cm™! (C-O,
glycoside) (hinh PL98).

"HNMR (600 MHz, CDs0OD) va *C NMR (150 MHz, CD30OD): xem bang 4.11.
3.3.10. Hop chit ML10: (-)-sesamin

Chat diu mau vang nhat. CTPT: C2H 1506, ESI-MS: m/z 337,12 [(M+H)-H,0]"
(hinh PL108). P9 quay cuc: A3°: -45,0 (c = 0,1, CHCIl3). CD (MeOH) Amax (Ae): 212
(-4,19), 233 (-4,05) nm (hinh PL109).

"H NMR (600 MHz, CDCl53) va 3C NMR (150 MHz, CDCls): xem bang 4.12.
3.3.11. Hop chit ML11: hinokinin

Chat diu mau vang nhat. CTPT: Ca0His0s, ESI-MS: m/z 355,08 [M+H]",
337,08 [(M+H)-H>O]" (hinh PL 114). CD (MeOH) Amax (A¢): 236 (Ag -2,50), 290 (Ag
-2,51) nm (hinh PL115).

"H NMR (600 MHz, CDCl3) va 3C NMR (150 MHz, CDCls): xem bang 4.13.
3.3.12. Hop chit MLI12: dihydrosesamin

Chét dau khong mau. CTPT: CaoH200s; ESI-MS: m/z 355,30 [M—H] (hinh
PL122). CD (MeOH) Amax (Ag): 216 (+0,77), 293 (-0,43) nm (hinh PL123).

"H NMR (600 MHz, CDCl3) va 3C NMR (150 MHz, CDCls): xem bang 4.14.
3.3.13. Hop chit ML13: (S)-eriodictyol

Chat bot mau vang. CTPT: CisHi20s; ESI-MS: m/z 289,24 [M+H]" (hinh
PL126). CD (MeOH) Amax (A€): 302 (-0,13), 315 (+0,21) nm (hinh PL127).

"H NMR (600 MHz, CD3s0D) & ppm: 6,94 (1H, s, H-2"), 6,81 (1H, s, H-6"), 6,80
(1H, s, H-5"), 5,92 (1H, d, J = 2,1 Hz, H-8), 5,90 (1H, d, J = 2,1 Hz, H-6), 5,30 (1H,
dd, J=12,8, 3,0 Hz, H-2), 3,08 (1H, dd, /= 17,2, 12,8 Hz, H-3a), 2,72 (1H, dd, J =
17,2, 3,0 Hz, H-3b) (hinh PL125).

BBC NMR (150 MHz, CD;0D) § ppm: 80,49 (C-2), 44,09 (C-3), 197,77 (C-4),
165,44 (C-5), 96,17 ( C-6), 168,35 (C-7), 97,03 (C-8), 164,84 (C-9), 103,37 (C-10),
131,79 (C-1"), 114,72 (C-2"), 146,50 (C-3"), 146,88 (C-4"), 116,27 (C-5"), 119,25 ( C-
6') (hinh PL124) [120, 121].

3.3.14. Hop chit ML14: stigmasterol
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Tinh thé mau tring. CTPT: CasHusO, ESI-MS: m/z 413,30 [M+H]" (hinh
PL130).

'H NMR (600 MHz, CDCl3) & ppm: 5,35 (1H, brd, J = 3,5 Hz, H-6), 5,16 (1H,
dd, J= 15,0, 8,5 Hz, H-22), 5,02 (1H, dd, J = 15,0, 8,5 Hz, H-23), 3,52 (1H, tdd, J =
16,5, 11,5, 5,5 Hz, H-3), 2,29 (1H, dd, J = 8,0, 2,2 Hz, H-4a), 2,23 (1H, dd, J= 11,0,
2,2 Hz, H-4b), 2,04 (1H, m, H-20), 1,99 (1H, m, H-7b), 1,85 (1H, m, H-1a), 1,83 (2H,
m, H-2a, H-7a), 1,70 (1H, m, H-16a), 1,55 (1H, m, H-15a), 1,54 (1H, m, H-25), 1,53
(1H, m, H-24), 1,49 (2H, m, H-2b, H-7b), 1,48 (2H, m, H-7b, H-11a), 1,46 (1H, m,
H-11b), 1,42 (1H, m, H-28a), 1,26 (1H, m, H-16b), 1,16 (1H, m, H-28b), 1,14 (1H,
m, H-17), 1,09 (1H, m, H-1b), 1,02 (3H, d, J = 6,5 Hz, H-21), 1,01 (3H, d, J = 6,5
Hz, H-19), 0,99 (1H, m, H-14), 0,92 (1H, m, H-9), 0,84 (3H, d, J = 6,5 Hz, H-27),
0,80 (3H, t, J= 7,0 Hz, H-29), 0,79 (3H, t,J = 7,0 Hz, H-26), 0,70 (3H, s, H-18) (hinh
PL128).

3C NMR (150 MHz, CDCl3) & ppm: 37,29 (C-1), 31,70 (C-2), 71,83 (C-3),
42,25 (C-4), 140,79 (C-5), 121,72 (C-6), 31,93 (C-7), 31,70 (C-8), 50,21 (C-9), 36,55
(C-10), 21,10 (C-11), 40,48 (C-12), 42,34 (C-13), 56,90 (C-14), 24,38 (C-15), 28,92
(C-16), 56,01 (C-17), 12,07 (C-18), 19,41 (C-19), 40,48 (C-20), 21,23 (C-21), 138,32
(C-22), 129,32 (C-23), 51,26 (C-24), 31,90 (C- 25), 19,00 (C-26), 21,08 (C-27), 25,41
(C-28), 12,25 (C-29) (hinh PL129) [122].
3.3.15. Hop chit ML15: daucosterol

Tinh thé mau traing. CTPT: C3sHeoOs, ESI-MS: m/z 577,43 [M+H]" (hinh
PL133).

'H NMR (600 MHz, DMSO-ds) & ppm: 5,33 (1H, s, H-6), 4,22 (1H, d, J = 8,0
Hz, H-1'), 3,63 (1H, dd, J= 11,0, 5,0 Hz, H-6"a), 3,48 (1H, m, H-3"), 3,40 (1H, m, H-
6'b), 3,11 (1H, m, H-5"), 3,07 (1H, brd, J = 5,0 Hz, H-3), 3,01 (1H, m, H-4"), 2,90
(1H, d, J = 8,0 Hz, H-2'), 2,36 (1H, brd, J = 9,5 Hz, H-4a), 2,12 (1H, t, J= 12,0 Hz,
H-4b), 1,94 (1H, m, H-12a), 1,92 (1H, m, H-7a), 1,90 (1H, m, H-7b), 1,80 (1H, m,
H-2a), 1,79 (1H, m, H-1a), 1,78 (1H, m, H-16a), 1,62 (1H, q, J = 6,0 Hz, H-25), 1,52
(1H, m, H-15a), 1,47 (1H, m, H-11a), 1,46 (1H, m, H-2b), 1,39 (1H, m, H-11b), 1,33
(1H, m, H-20), 1,30 (1H, m, H-22a), 1,23 (1H, m, H-28a), 1,23 (1H, m, H-16b), 1,19
(1H, m, H-28b), 1,15 (2H, m, H-23), 1,11 (1H, m, H-12b), 1,08 (1H, m, H-17), 1,04
(1H, m, H-15b), 1,00 (1H, m, H-22b), 0,98 (1H, m, H-14), 0,95 (3H, s, H-19), 0,91
(1H, m, H-24), 0,90 (3H, d, J = 6,5 Hz, H-21), 0,89 (1H, m, H-9), 0,82 3H, t,J=7,5
Hz, H-29), 0,80 (3H, d, J = 5,5 Hz, H-27), 0,78 (3H, d, J = 5,5 Hz, H-26), 0,65 (3H,
s, H-18) (hinh PL131).
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13C NMR (150 MHz, DMSO-ds) 8 ppm: 36,85 (C-1), 29,28 (C-2), 76,75 (C-3),
38,33 (C-4), 140,48 (C-5), 121,23 ( C-6), 31,39 (C-7), 31,45 (C-8), 49,63 (C-9), 36,24
(C-10), 20,61 (C-11), 39,10 (C-12), 41,88 (C-13), 56,20 (C-14), 23,88 (C-15), 27,81
(C-16), 55,45 (C-17), 11,69 (C-18), 18,96 (C-19), 35,49 (C-20), 18,64 (C-21), 33,37
(C-22), 25,48 (C-23), 45,17 (C-24), 28,75 (C- 25), 19,12 (C-26), 19,73 (C-27), 22,64
(C-28), 11,81 (C-29), 100,79 (C-1), 73,5 (C-2"), 76,97 (C-3"), 70,15 (C-4"), 76,78 (C-
5", 61,13 (C-6') (hinh PL132) [123].

3.3.16. Hop chit ML16: palmitic acid

Chit bt mau tring. CTPT: Ci¢H302; ESI-MS: m/z 257,35 [M+H]* (hinh
PL136).

'"H NMR (600 MHz, CDCl3)  ppm: 7,26 (OH, s), 2,34 (2H, t, J= 7,2 Hz, H-2),
1,64 (1H, dd, J = 14,4, 7.4 Hz, H-3a), 1,63 (1H, dd, J = 15,0, 7,4 Hz, H-3b), 1,26-
1,34 (24H, m, H-4—H-15), 0,88 (3H, t, J = 7,2 Hz, H-16) (hinh PL134).

13C NMR (150 MHz, CDCl3) § ppm: 179,83 (C-1), 34,02 (C-2), 24,70 (C-3),
29,08 (C-4), 29,37 (C-5), 29,45 ( C-6), 29,61 (C-7), 29,70 (C-8—C-13), 31,94 (C-
14), 22,70 (C-15), 14,11 (C-16) (hinh PL135) [124].

3.4. Tao céc cao chiét loai M. tiepii

[ La toi (10,0 kg) J

Phoi khé

[ La kho (4,1 kg) ]

Ngam trong MeOH

\d

[ Cao chiét MeOH (760 g) ]

Chiét phan doan

v v l l
[ MT-H (7,3 g) J [ MT-C (7.8 g) ] [ MT-E (14,5 g) ] [ Lép nudc ]

Hinh 3.6. So d6 tao cac dich chiét phan doan tir 14 loi M. tiepii
M3u 1 twoi M. tiepii (10 kg) dugc rira sach sau khi thu hai, phoi kho dén khéi
Iwong khong dbi. La kho cay M. tiepii (4,1 kg) duge nghién nho va chiét 3 1an véi
MeOH (20 L/lin) & nhiét do phong bing phuong phap ngim dim. Dich chiét MeOH
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duoc loc, gom lai va loai bo dung méi dudi ap suat giam dén khéi lugng khong dbi
thu duge 760 g cao chiét (MT-M). Cao chiét nay dugc hoa tan vio nude (3 L) va
chiét phan b 1an luot voi céc dung méi n-hexane, chloroform, ethyl acetate thu
dugc céc cao chiét trong tmg: n-hexane (MT-H, 7,3 g), chloroform (MT-C, 7.8 g),
ethyl acetate (MT-E, 14,5 g) va 16p nudc.

3.5. Phén ldp cic hop chit tir loai M. tiepii

3.5.1. Phédn doan MT-H
MT-H (7,3 g)

Silica gel | H/E (1:0-0:1)

A y
H8 (1,8 g) | H6 (1.3 g)

sephadex v M/W(5:1) silica gel | D/A(10:1)
HSB (0,7 g)
A4 A 4
silica gel | HE 3:1) [ H6A (04 &) ] [ H6C (03 ) }
Silica gel |H/E (6:1) sephadex | M/w (7:1
v A A
[HSBZ(I 10 mg)] [Hsm (80 mg)] [H6Al (55 mg)] [H6C4 (60 mg)]
silica gel | D (10:1) RP-18 | MW (9:1) RP-18 \MW®:1)  Silica gel | HE(#:1)
v 4
MT17 (20 mg) [MT]S (20 mg)} Evms (15 mg)]
A

[MTs(mmg)][ MT9 (8 mg) ]

Hinh 3.7. So dd phan 13p cac hop chit tit MT-H
Tir cao chiét MT-H (7,3 g) tién hanh téch séc k¥ qua cot hip phu silica gel ding
hé dung méi giai hép gradient H/E (1:0 — 0:1, v/v) thu dugc 8 phan doan, H1-HS.
Phan doan HS8 (1,8 g) tiép tuc chay qua cot sic ky loc gel sephadex LH-20 véi hé
dung mo6i M/W (5:1, v/v), thu dugc 8 phan doan, H8A-H8H. Phan doan H8B (0,7 g)

thu dugc 4 phan doan, H8B1-H8B4. Phin doan H8B2 (110 mg) cho qua cét hip phu
silica gel diing h¢ dung méi H/E (10:1, v/v) thu dugc hgp chit MT17 (10 mg). Phan
doan H8B3 (80 mg) tinh ché bing cOt pha dio RP-18 véi hé dung méi M/W (9:1,
v/v) thu dugc hop chit MT8 (10 mg) va MT9 (8 mg). Phan doan H6 (1,3 g) chay
qua cdt hdp phu silica gel ding hé dung méi giai hap D/A (10:1, v/v) thu duge bbn
phén doan, H6A-H6D. Phan doan H6A (0,4 g) tiép tuc chay qua cdt silica gel véi hé
dung méi H/E (6:1, v/v) thu dugc hgp chit MT18 (20 mg). Phin doan H6C (0,3 g)



47

trién khai séc ky véi cot sephadex LH-20, hé dung méi M/W (7:1, v/v) thu duge nim
phén doan, H6C1-H6C5. Tiép tuc, phan doan H6C4 (60 mg) tinh ché bing cot silica
gel vdi pha dong H/E (4:1, v/v) thu dugce hop chét MT16 (15 mg).
3.5.2. Phin dogn MT-C

Tir cao chiét MT-C (7,8 g) cho qua c6t hip phu silica gel véi hé dung méi giai
hép gradient D/M (1:0 - 0:1, v/v) thu dugc 10 phan doan, C1-C10. Phan doan C1 (1,3
g) chay qua ct sic ky hip phu silica gel ding hé dung méi giai hip H/E (5:1, v/v)
thu dugc 7 phan doan, C1A-C1G. Phan doan C9 (0,5 g) tiép tuc chay qua cot hép phu

C9A-CI9H. Céc phan doan C9A (50 mg), C9B (45 mg), CIC (31 mg) va C9D (70
mg) dugc tinh ché 1in luot bing cdt pha ddo YMC véi hé dung méi M/W (1:1, v/v)
thu duoc céc hop chit MT11 (15 mg), MT12 (10 mg), MT5 (15 mg) va MT10 (12
mg). Phan doan C6 (0,4 g) duoc tach phan doan trén ct sephadex LH-20 véi hé dung
mbi M/W (3:2, v/v) thu duge 6 phan doan, C6A-C6F. Phan doan C6E (67 mg) tiép
tuc dugc tach sic ky trén ¢t pha dao RP-18 vdi hé dung moi M/W (3:2, v/v) va dugc
tinh ché bang cot silica gel hé dung méi H/E (2:3, v/v) thu dugc hop chit MT6 (8

mg).
ML-C (7.8 g)
Silica gel | C/M (1:0-0:1)
v \
C6 (0,4 g) I C9 (0,5 g)

xephadex‘ 'M/W (3:2) silica gel H/E (10:1)

C6E (67 mg) I

v v v Y

silica gel ! H/E (2:3) [ C9A (50 mg) ] [ C9B (45 mg) ] [ C9C (31 mg) ] [ C9D (70 mg) ]

MT6 (8 mg) l YMC | M/W (1:1) ]

[MTII as mg)](MTS (10 mg)] [MT]Z (15 mg)] [MTIO (12 mg)]

Hinh 3.8. So db phan l4p cac hop chét tir MT-C
3.5.3. Phin dogn MT-E
Tir cao chiét MT-E (14,5 g) duoc tach séc ky trén cot silica gel véi hé dung mbi
giai hép gradient C/M (1:0-0:1, v/v) thu dugc 8 phan doan, E1-E8. Phan doan E6 (1,1
g) tiép tuc dugc tach trén cdt sephadex LH-20 CC véi hé M/W (1:1-1:0, v/v) thu duge
4 phan doan, E6A-E6D. Phin doan E6D (72 mg) chay qua cot silica gel bang hé dung
méi C/M/W (3:1:0.1, v/v/v) thu dugc hop chit MT14 (6 mg). Phin doan E7 (0,8 g)
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duoc tich sic ky trén cot sephadex LH-20 v6i hé dung méi M/W (3:2, v/v/) thu duge
5 phan doan, E7A-E7E. Phan doan E7B (45 mg) chay tinh ché bing cit silica gel hé
dung méi C/M (4:1, v/v) thu dugc hop chit MT3 (10 mg). Phan doan E7C (57 mg)
chay tinh ché qua c6t pha dao RP-18 thu duoc hop chit MT15 (10 mg).

MT-E (14,5 g)l

silica gel | C/M (1:0-0:1)

v
E6 (1,1 g) E7(0.8 g)

sephade.\" ’M/ W(l:1) sephadex MW (1:1)

E6D (72 mg)
y A

silica gel"C/M/W (3:1:0,1) | E7B (45 mg) E7C (57 mg)
MT14 (10 mg) RP-18 | MW(3:2)  RP-I8 ' M/W (3:2)

MT3 (6 mg) [MTIS(IO mg)

Hinh 3.9. So d6 phan lap cic hop chit tir MT-E
3.5.4. Phan doan MT-W i
Lép nuée (MT-W, 3 L) duge ¢6 quay cho giam bét thé tich xuéng con 1 L sau

d6 chay qua cot hép phy diaion HP-20, giai hép véi hé dung méi M/W (0:1, 1:0, v/v)
thu duoc 5 phan doan (W1-WS5). Phan doan W2 (32,4 g) cho qua c¢gt hip phu silica
gel, giai hip v&i hé dung méi C/M (4:1, v/v) cho 5 phan doan, W2A-W2E. Sau d6,
phén doan W2B (1,3 g) tiép tuc cho qua cot hap phu silica gel, giai hip véi hé dung
moi E/'M/W (7:1:0,1, v/v/v) cho 5 phan doan, W2B1-W2B5. Phan doan W2B2 (72
mg) trién khai sic ky pha dio RP-18, giai hép véi hé dung moi M/W (2:3, v/v) thu
dugc hgp chit MT13 (9 mg). Phian doan W2D (3,1 g) cho qua cét hip phu sephadex
LH-20, v&i hé dung m6i M/W (1:1-1:0, v/v) cho 10 phan doan, W2D1-W2D10. Cac
phén doan W2D2 (140 mg) va W2D5 (90 mg) chay tinh ché qua céc c¢dt hép phu
silica gel, véi hé dung méi E/M/W (7:1:0,1, v/v/v) thu dugc lan lugt cac hop chit
MT4 (7 mg) va MT2 (10 mg).

Phan doan W3 (11,7 g) chay qua ¢t hip phu sephadex LH-20, giai hip véi hé
dung m6i M/W (1:1-1:0, v/v) thu 3 phan doan, W3A-W3C. Phan doan W3A (1,8 g)
cho chay qua cot hip phu sephadex LH-20, hé dung méi M/W (1:3-1:0, v/v) thu 5
phéin doan, W3A1-W3A5. Phan doan W3A2 (106 mg) chay qua cgt pha dao RP-18,
hé M/W (1:3, v/v) thu dugc 4 phan doan, W3A2A-W3A2D. Phan doan W3A2D (40
mg) tinh ché qua cot pha dao RP-18, hé dung méi M/W (1:1, v/v) thu duge hop chat
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MT?7. Phin doan W3B (2,7 g) trién khai sic ky véi cot RP-18, giai hip véi hé dung

moi M/W (1:4, v/v) thu duge 6 phan doan, W3B1-W3B6. Phan doan W3B2 (86 mg)
tinh ché qua ct hap phu silica gel hé dung méi C/M/W (3:1:0,1, v/v/v) thu duge

hop chit MT1 (8 mg).
MT-W

diaion HP-20 | M/W (0:1-1:0)

A4

W3 (11,7 g)

sephadex |M/W (1:1)

v v

il [ W3A (1.8 g) ] [ W3B (2,7 2) ]

W2 (32,4 g) sephadex|\M/W (1:3) ~ RP-18 'M/W (1:4)
v A
silica gel C/M (4:1) W3A2(106 l W3B2 (86 mg)

RP-18 |Mw (1:3) silica gel\C/M/W (4:1:0,1)
A4 A4 v 4

W2B (13 g) [ W2D (3,1 g) ] [ MT7 (9 mg) ] MT1 (8 mg)

silica gel‘ 'E/M/W (7:1:0.1) sephadex | MW (1:1)
W2B2 (@ i .
RP-18[MIW (2:3) [wznz( 140 mg)] [wzns (90 mg)]
MT13 (9 mg) YA{C‘" M/W(I.‘I)‘

[ MT4 (7 mg) ][MTZ (10 mg) ]
Hinh 3.10. So d6 phén ldp cac hop chét tir MT-W

3.6. Thong sb vat Iy va dir kién phd cita cdc hop chét phén ldp tir loai M. tiepii
3.6.1. Hop chiit MT1: kaempferol 3-neohesperidoside

Chit bdt mau vang. CTPT: Ca7H3001s, ESI-MS: m/z 595,14 [M+H]", 449,10
[(M+H)-Rha]*, 287,06 [(M+H)-Rha-Glc]* (hinh PL144-145). IR (KBr) vmax = 3349
cm’! (OH), 1661 cm™' (C=0), 1609 cm™' (C=C, aren) (hinh PL137).

'H NMR (600 MHz, CD;0D) va *C NMR (150 MHz, CD;0D): xem bang 4.15.
3.6.2. Hop chiit MT2: nicotiflorin

Chat bot mau vang. CTPT: CxH3dO1s, ESI-MS: m/z 595,14 [M+H]", 449,11
[(M+H)-Rha]*, 287,08 [(M+H)-Rha-Glc]" (hinh PL152-153). IR (KBI) Viax = 3317
em’! (OH), 1662 cm™! (C=0), 1616 cm™! (C=C, aren) (hinh PL146).
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"HNMR (600 MHz, CD;0D) va '*C NMR (150 MHz, CD30D): xem bang 4.16.
3.6.3. Hop chit MT3: isoquercitrin

Chat bot mau vang. CTPT: C21H20012, ESI-MS: m/z 465,03 [M+H]*, 303,06
[(M+H)-Glc]" (hinh PL158). IR (KBr) vmax = 3317 cm™! (OH), 1662 cm’! (C=0),
1616 cm™ (C=C, aren) (hinh PL154).

"HNMR (600 MHz, CD;0D) va *C NMR (150 MHz, CD30OD): xem bang 4.17.
3.6.4. Hop chit MT4: magnoloside A

Chat bot mau nau d6. CTPT: CaeH36015, ESI-MS: m/z 625,15 [M+H]", 471,15
[(M+H)—dihydroxy phenethyl alcohol]”, 325,16 [(M+H)—dihydroxy phenethyl
alcohol-Rha]” (hinh PL164). IR (KBr) vmax = 3437, 3225, 2934, 2864, 1487, 1241
(hinh PL159).

"HNMR (600 MHz, CD;0D) va '*C NMR (150 MHz, CD30D): xem bang 4.18.
3.6.5. Hop chit MT5: (+)-syringaresinol

Chat dau mau vang nhat. CTPT: C22H60s, ESI-MS: m/z 419,05 [M+H]" 417,05
[M—-H]~ (hinh PL168-169). D6 quay cuc: A1%°: +44,0 (c = 0,1, CHCI;). CD (MeOH)
Amax (Ag): 203 (+22,58), 233 (+1,43), 288 (+1,43) nm (hinh PL170).

"H NMR (600 MHz, CDCl3) va 3C NMR (150 MHz, CDCls): xem bang 4.19.
3.6.6. Hop chit MT6: (+)-pinoresinol

Chat ran mau tring. CTPT: CaH»Os, ESI-MS: m/z 359,07 [M+H]* (hinh
PL175). P quay cuc: A2°: +70,1 (¢ = 0,1, CH;0D). CD (MeOH) Amax (Ae): 205
(+2,11), 228 (+0,33), 284 (+0,18) nm (hinh PL174).

"H NMR (600 MHz, CDCl3) va 3C NMR (150 MHz, CDCls): xem bang 4.20.
3.6.7. Hop chit MT7: (-)-acanthoside B

Bot v6 dinh hinh mau vang. CTPT: C2sH36013, ESI-MS: m/z 401,04 [(M+H)—
Glc]’, 419,16 [(M+H)-Glc+H,0]", 598,14 [M+H>O]" (hinh PL182). B quay cuc:
A25: +40,0 (c = 0,1, CH30D). CD (MeOH) Amax (Ae): 211 (-4,20), 233 (-4,02) nm
(hinh PL181).

"HNMR (600 MHz, CDsOD) va *C NMR (150 MHz, CD30OD): xem bang 4.21.
3.6.8. Hop chit MT8: (9S)-9-O-methylcubebin

Chat diu mau vang nhat. CTPT: C2iH20s, ESI-MS: m/z 371,31 [M+H]",
338,97 [M+H-MeOH]", 320,99 [M+H-MeOH-H,0]" (hinh PL186). B quay cuc:
A25:420,0 (c = 0,1, CHCl3). CD (MeOH) Amax (Ag): 232 (-0,75), 251 (-0,32), 292 (-
2,3) nm (hinh PL187).

"H NMR (600 MHz, CDCls3) va '3C NMR (150 MHz, CDCls): xem bang 4.22.
3.6.9. Hop chit MTY: (9R)-9-0O-methylcubebin
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Chat diu mau vang nhat. CTPT: C2iH20s, ESI-MS: m/z 371,24 [M+H]",
339,15 [M+H-MeOH]", 321,13 [M+H-MeOH-H>O]" (hinh PL191). B6 quay cuc:
A25:-25,0 (c=0,1, CHCI5).

'H NMR (600 MHz, CDCl;) va 3C NMR (150 MHz, CDCl;): xem bang 4.23.
3.6.10. Hop chit MT10: lariciresinol

Chét dau khong mau. CTPT: CaoH2406, ESI-MS: m/z 361,01 [M+H]" (hinh
PL195). CD (MeOH) Amax (A€) 219 (+1,5), 278 (-0,40) nm (hinh PL196).

"H NMR (600 MHz, CDCl3) va 3C NMR (150 MHz, CDCls): xem bang 4.24.
3.6.11. Hop chit MT11: dehydrovomifoliol

Bot vo dinh hinh mau tring. CTPT: Ci13H;50s, ESI-MS: m/z 223,04 [M+H]"
(hinh PL200). CD (MeOH) Amax (Ag) 209 (-73,49), 244 (+87,38), 324 (-5,61) nm (hinh
PL199).

'H NMR (600 MHz, CDCl;) va 3C NMR (150 MHz, CDCl;): xem bang 4.25.
3.6.12. Hop chit MTI12: blumenol A

Bot vo dinh hinh mau trang. CTPT: Ci3H200s, ESI-MS: m/z 225,03 [M+H]*
(hinh PL205). CD (MeOH) Amax (Ag) 209 (-73,35), 244 (+87,30), 324 (-5,55) nm (hinh
PL206).

'H NMR (600 MHz, CDCl;) va 3C NMR (150 MHz, CDCl;): xem bang 4.26.
3.6.13. Hop chit MT13: manglieside C

Chat v6 dinh hinh, khéng mau. CTPT: CioH3407, ESI-MS: m/z 375,23 [M+H]",
213,20 [(M+H)-All]* (hinh PL212).

'H NMR (600 MHz, CD;0D) va '*C NMR (150 MHz, CD;0D): xem bang 4.27.
3.6.14. Hop chit MT14: syringin

Tinh thé mau tring. CTPT: C17H2409, ESI-MS: m/z 373,13 [M+H]", 209,19
[M+H-Glc]" (hinh PL217).

'H NMR (600 MHz, CD;0D) va '*C NMR (150 MHz, CD;0D): xem bang 4.28.
3.6.15. Hop chit MTI5: astragalin

Chat bot mau vang. CTPT: C21Hz0011, ESI-MS: m/z 449,07 [M+H]*, 287,00
[(M+H)-Glc]", 447,08 [M-H] (hinh PL218-219). MT15 c6 s liéu phé NMR va gia
tri Rf = 0,6 trénbanmong silica gel (pha thuong) bang hé dung mbi
EtOAc:MeOH:HCOOH:W (50/10/3/6), twong (mg véi hop chat MLS.

3.6.16. Hop chit MT16: hinokinin

Chat diu mau vang nhat. CTPT: CaHis0s, ESI-MS: m/z 355,11 [M+H]",
337,10 [(M+H)-H20]* (hinh PL220). MT16 c6 s6 liéu phd NMR va gia tri Re= 0,5
trén ban mong silica gel (pha thuong) bang hé dung moéi H/E (4/1), twong Gng véi
hop chat ML11.
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3.6.17. Hop chit MT17: dihydrosesamin

Chat dau khong mau. CTPT: CaH20s; ESI-MS: m/z 355,24 [M=H]~ (hinh
PL221). MT17 c¢6 s liéu phéd NMR va gia tri Re= 0,5 trén ban mong silica gel
(pha thuong) bang hé dung méi H/E (4/1), twong tng v6i hop chat ML12.
3.6.18. Hop chit MT18: B-sitosterol

Chat bot mau trang. CTPT: CaHsoO, ESI-MS: m/z 415,10 [M+H]" (hinh
PL222). MT18 c6 gid tri Rr=0,5 trén ban mong silica gel (pha thuong) bang hé dung
moi H/E (4/1), twong tmg voi chit chuan S-sitosterol.
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CHUONG 4. KET QUA VA THAO LUAN
4.1. Két qua nghién ctru va xac dinh cau tric cic hop chat phan lap tir loai M.
lamdongensis
4.1.1. Hop chit MLI1: rhamnetin 3-0-a-L-rhamnopyranosyl-(1—2)--D-
galactopyranoside

Hop chat ML1 phan 1ap dugc dudi dang bot mau vang. Pho IR (KBr) (hinh PL
1) ctia hop chat ML1 xuét hién cac tin hiéu tai 3392 cm™ (OH), 2936 cm™! (alkyl),
1661 cm™ (C=0), 1598 cm™! (C=C, aren).

Ph6 '"H NMR (hinh 4.1) ctia hgp chat MLL1 xac dinh tin hiéu ctia 3 proton trong
vong thom B dang ABX [6u 7,77 (1H, d, J = 2,4 Hz), 61 6,90 (1H, d, J = 8,4 Hz),
7,63 (1H, dd, J = 8,4, 2,4 Hz)], 2 proton c6 tuong tac meta ciia vong thom A [6n 6,27
(1H, d, J= 1,8 Hz) va 61 6,55 (1H, d, J = 1,8 Hz)]. Nhiing tin hi¢u nay cho phép ta
xac dinh phan khung aglycone ciia ML1 tuwong ty nhu khung quercetin. Bén canh do,
tin hiéu cta hai proton anomer ctia hai gbc duong dugc ghi nhan, mot mang cau hinh
Ptaidu 5,79 (d, J= 7,8 Hz, H-1"") va mdt mang cAu hinh « tai du 5,24 (d,J=1,6 Hz,
H-1"""). Ngoai ra, tin hi¢u cua mot nhoém methyl tai 6u 0,96 (d, J = 6,2 Hz) du doan

c6 mot gdc dudng rhamnose trong phan tir.
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Hinh 4.1. Phé '"H NMR (CD;0D, 600 MHz) ciia hop chat ML1
Pho 3C NMR (hinh 4.2) két hop pho DEPT (hinh PL3) cia M1 ghi nhan 28

carbon bao gdm 16 carbon ctia khung aglycone va 12 carbon ciia 2 gbc duong. Cach
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sap xép cac proton cua 2 gbc duong duge xac dinh qua su phan tich phd COSY (hinh
PL15).
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Hinh 4.2. Ph6 '>*C NMR (CD;0D, 150 MHz) ciia hop chat ML1
Ph6 HMBC (hinh PL6) ghi nhan twong tac giita proton H-1"" véi carbon C-2"
(8¢ 77,65) chi ra rang gdc dudng thir hai gan véi vi tri C-2" ctia gbc dudng thir nhat.

")

Pho HMBC ciing x4c nhan phan duong dugc gan véi nguyén tir oxygen ciia khung
aglycone thong qua twong tac giita proton anomer H-1" v&i C-3. Bén canh d6, moi
tuong quan tir proton cia nhém methyl (3 3,88) dén C-7 (8¢ 166,97) trén phd HMBC
d3 xac nhan nhém methoxy gin v6i C-7 va phan aglycone duoc xac dinh la
rhamnetin.

Pho khéi ESI-MS ¢ ché d positive (hinh PL10) cho cac tin hiéu tai m/z 625,18
[M+H]", 479,09 [(M+H)-Rha]*, 317,04 [(M+H)-Rha—Gal]"; & ché d6 negative (hinh
PL11) cho tin hiéu tai m/z 623,05 [M=H] do d6 khdi lugng phan tir cia hop chat
ML1 1a M = 624 phu hop voi cong thirc phan tir 1a C23H3201.

OH HMBC ~~ X\ OH
HO "3
0
H

CHg HO
HO
OH D
0
%O w
HOX"0 "1 0 Ao
HsC o—7" HeC o—71"
HO e HO
OH HO OH
Hinh 4.3. Cong thuc cau tao va cac twong tic HMBC chinh cta hop chat ML1
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Sau khi phan tich chi tiét cac phd NMR thi do doi hoa hoc ctia ML1 duoc trinh
bay trong bang 4.1 va hop chit ML1 dugc x4c dinh 13 rhamnetin 3-O-a-L-

rhamnopyranosyl-(1—2)-f-D-galactopyranoside khi so sanh véi tai liéu tham khao
[125]. Cong thirc cdu tao ctia ML1 duoc thé hién trén hinh 4.3.
Bang 4.1. S6 liéu phd NMR cila hop chat ML1

| *Sc™P| P du™¢dang pic | *8u*‘dang pic | HMBC | COSY
VT ppm) ppm) Y 0, 1) GLH) | (H—C) |H—H)
2 [1592]158.58] C
3 [134.9]134.85| C
4 [1792]17938] C
5 1162.6]162.77| C
6 |984|98.78 | CH | 627d(1.8) 636d(19) | 458.10 | 8
7 1165.9]166.97| C
8§ | 9249287 | CH | 655d(1.8) 664d(19) |4569.10] 6
9 [158.0]158.19| C
10 |105.8/106.77| C
I [122.8/12327] C
> [1165[117.43| CH | 7.77d(2.4) 768d(19) | 236 | 6
3 [146,0]145.86| C
4 [149.9]149.68] C
5 |115.6]11612| CH | 6.90d (3.4) 690d(8.5) |22346| 62
6 1123.0]123.00] CH |7.63 dd (8.4,2.4) | 7.64dd (8.5.1.9)| 223 | 25
1" [100.2]100.85| CH | 5.79d(7.8) 5.76 d (8.0) 3.5 2
2" [ 773 | 77.65 | CH | 4,00 dd (9.6.7.8) | 3.98 dd (8.5, 8.0) | 17.5".1" | 173"
37 | 754 | 75.67 | CH |3.80 dd (9.6.3.6) | 3.73 dd (8.5, 3.0)| 1".2".5" | 2.4
47 704 70,79 | CH |3.91dd (3.6, 1.0) | 3.85dd 3.0.12)| 5" 3
57 76,7 ] 7692 | CH 3.62m 3.50m 1" 47 6"

3.64 dd (11.0. 2.0)3.64 dd (12.0.2.0) .. .. ..
6" 162,01 61,98 | CH 3,68dd§11,0,5,8;3,85 dd512,0,4,5; 37475
1" [1002] 102.6 | CH | 524d(16) 525d(12) | 2727 | 2"
2 72,0 | 7233 | CH |4.02dd (3.4, 1.6) | 403dd (32.12)| 3" |17, 3"
37 | 72,0 | 7242 | CH |3.79.dd (9.6.3.4) | 3.80dd (9.7.3.2)| 475" | 247
47 | 735 | 74.00 | CH | 3364d(9.6) 336t(9.7) | 27576 | 3.5
57 | 69.4 | 69.87 | CH | 4.05 dt (9.6, 6.2) 4.05m e | 4
6" | 1721735 | CH; | 0.96d(6.2) 096d(65) | 475" | 35
OZ\;[e 56.2 | 5642 | CHa 3.88 s 3.92's 7

“Do trong CD30D, *150 MHz, <600 MHz *Gid tri 3C va 'H cua rhamnetin 3-O-o-L-
rhamnopyranosyl-(1—2)-f-D-galactopyranoside [125].
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4.1.2. Hop chit ML2: oxytroflavoside F

Hop chat ML2 duoc phan 1ap dudi dang bot mau vang. Trén phd IR (KBr) (hinh
PL 12) cta hop chat ML2 xuat hién cac tin hiéu tai 3388 cm™ (OH), 2932 cm™! (alkyl),
1661 cm™ (C=0), 1600 cm™ (C=C, aren).

Trén phé "H NMR (hinh 4.4) ctia hop chit MLL2 xuat hién tin hiéu cta 4 proton
trong vong thom B dang AA'BB' tai ou 8,13 (2H, dd, J=9,0, 3,0 Hz, H-2', 6") va 6,92
(2H, dd, J=9,0, 3,0 Hz, H-3', 5'), 2 proton c6 tuong tac meta cia vong thom A [du
6,22 (1H, d, J = 2,4 Hz, H-6) va 81 6,54 (1H, d, J = 2,4 Hz, H-8)]. Bén canh d6, phd
"H NMR ghi nhén tin hiéu ctia mot nhom methoxy tai 6u 3,87 (s, 3H) va tin hiéu cua
hai proton anomer cua hai géc duong tai ou 5,76 (d, J=7,8 Hz, H-1"") va 5,24 (d, J =
1,6 Hz, H-1""").

Hinh 4.4. Phé '"H NMR (CD;OD, 600 MHz) cua hop chat ML2

Pho '3C NMR (hinh 4.5) két hop voi phd DEPT (hinh PL15) cho thay tin hiéu
ctia 28 carbon bao gdm 16 carbon ctia khung aglycone va 12 carbon ctia 2 gbc duong.

Pho HSQC (hinh PL16) va phé HMBC (hinh PL18) d3 x4c nhan cac phan cau
trac ctia khung aglycone 13 rhamnocitrin, phan goc dudng duge nbi vao vi tri C-3
tuong ty nhu cia hop chat ML1.

Pho khdi ESI-MS ché d6 positive (hinh PL23) cho céc tin hiéu tai m/z 609,19
[M+H]", 463,12 [(M+H)-Rha]", 301,06 [(M+H)-Rha—Gal]"; & ché d6 negative (hinh
PL24) cho tin hiéu tai m/z 607,03 [M—H] do d6 khéi luong phan tir ciia hop chét
ML2 1a M = 608 phu hgp vdi cong thire phan tir 1a CasH3201s.
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Hinh 4.5. Phd '3C NMR (CD;OD, 150 MHz) ctia hop chat ML2
Bang 4.2. S6 liéu pho NMR cuia hop chat ML2
Vi tri| *8c%f| 8c*¢ DEPT| 8u*" dang pic *3u?* dang pic HMBC |COSY
(ppm)| (ppm) (J, Hz) (J, Hz) H-C) (H-H)
2 |156,4]158,78| C
3 [133,0/134,75| C
4 1177,5[179,42| C
5 [160,9/162,69| C
6 [979]9880| CH | 622d(24) 6,37 d (2,0) 5,7,8,10 8
7 [165,0/166,91| C
8 192209292 | CH | 6,54d(2,4) 6,74 d (2,0) 4,6,7,9,10 | 6
9 1156,2/158,22| C
10 [104,9(106,75| C
1’ [120,7[123,01| C
2" 130,9]132,27| CH: | 8,13 dd (9,0,3,0)| 8,12d(9,0) 2,1'3'4", | 3
5.6’
3* [115,1[116,16| CH, | 6,92 dd (9,0,3,0)| 6,87 d (9,0) 1'3'.4'5 | 2
4 160,1] 1613 | C
5" [115,1]116,16| CH, | 6,92 dd (9,0,3,0)| 6,87 d (9,0) 1'3'.4'5 | 6
6' [130,9(132,27| CH, |8,13dd (9,0,3,0)| 8,12d (9,0) 2,1'2' 3", 5
4'5'
1" | 98,7 100,68 CH | 5,76d(7,8) 5,66 d (8,0) 3,5" 2"
2" | 75,177,777 | CH |3,98dd (9.,6,7,8) |3,80dd (9,5,8,0)| 1”5”1 |1"3"
3" | 74,0 | 75,68 | CH |3,81dd (5,5,3,5)| 3,59 brd (9,0) 12" 2"
4" | 68,5]70,63 | CH | 3,90d(3,5) 3,65 brs 2"5".6"
5" | 75,6 (76,70 | CH 3,67 m 3,36 t(5,5) 3"
6" | 60,1 | 62,00 | CH [3,65dd (11,0, 5,4)[3,43 dd (10,5, 6,0) 1",3".4".6"
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3,63 dd (11,0, 2,4)|3,28 dd (10,5, 5,5)
1" 1100,5/102,63 | CH 5,24 d (1,6) 5,06 23S
2" 170,64| 72,43 | CH |4,03dd (3,4, 1,6) 3,74 brs 17,34 | 3
3" 170,57| 72,34 | CH 3,79 m 3,47dd (9,5,3,0)| 4",5" |24
4" | 71,8 | 74,01 | CH 3,36t (9,6) 3,12t (9,5) 3,56 |35
5" 168,269,855 | CH [4,07dq (9,6, 6,2)|3,73dq (9,5,6,0)| 3"4",6" (4" 6"
6" | 17,2 | 17,48 | CHs 0,97 d (6,2) 0,75 d (6,0) 4 s 5"
7- | 56,1 | 56,41 | CHs 3,87s 3,86 7
OMe
“Do trong CD30D, *150 MHz, <600 MHz, *‘DMSO-ds, €500 MHz, '125 MHz
’ ~ "Gid tri "Cva 'H ciia oxytroflavoside F [126].

S ligu pho ciia ML2 sau khi tong hop dugc trinh bay trong bang 4.2 va ML2

dugc xac dinh 1la rhamnocitrin = 3-O-a-L-rhamnopyranosyl-(1—2)-4-D-

galactopyranoside hay oxytroflavoside F khi so sanh véi tai li¢u tham khao [126].
Cong thirc cdu tao ciia ML2 duoc biéu dién trén hinh 4.6.
HO

4’ 4\ Cl;Hs
\ !
1
HO i
OH
59 /o~
) HO fo 1 O  OH
HsC o—7"" HW?"
HO L HO L= HMBG—

OH

Hinh 4.6. Cong thtc cau tao va cac trong tic HMBC chinh cta hop chat ML2
4.1.3. Hop chit ML3: rhamnocitrin 3-0-f-neohesperidoside

Hop chat ML3 duoc phan 1ap duéi dang bot mau vang.

Pho 'H NMR (hinh 4.7) cia ML3 xuat hién cac tin hiéu cta khung aglycone
rhamnocitrin tuong tg nhu ¢ ML2 [dn 8,10 (2H, dd, J = 9,0, 2,0 Hz, H-2', 6), 6,92
(2H, dd, J=9,0, 2,0 Hz, H-3", 5'), 6,60 (1H, d, J= 2,2 Hz, H-8), 6,33 (1H, d, J = 2,2
Hz, H-6), 3,90 (s, 3H, 7-OMe)]. Bén canh d6, tin hiéu ctia 2 proton anomer cua gdc
duodng xudt hién & 8y 5,77 (1H,d,J=7,8 Hz) va 6u 5,26 (1H, d, J= 1,6 Hz) cung v&i
tin hi¢u cua 1 nhom methyl tai o 0,99 (3H, d, J = 6,2 Hz) x4c nhan sy c6 mat cua 1
gbc duong rhamnoside, cac tin hidu cia cic nhom methin con lai cua hai géc duong
xuat hién trong ving 3,26-4,07 ppm.

Pho '3C NMR (hinh 4.8) két hop véi phd DEPT (Hinh PL28) cho thay tin hiéu
ctia 28 carbon bao gdm 16 carbon cuia khung aglycone va 12 carbon ctia 2 gbc duong.
Qua phan tich trén pho 'H va *C NMR ciia ML2 va ML3, khéac biét dén tir cac gia
trj ctia cac carbon goc dudng thi nhat, gbe dudng galactose trong ML2 dugc thay thé
bang gbc dudng glucose trong ML3 (bang 2.3).
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Pho HSQC (hinh PL29) va phé HMBC (hinh PL30) ciia ML3 x4c nhan céc
phan cau tric ciia khung aglycone, phan gbc duong dugc ndi twong tu nhu cta hop
chat ML2.
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Hinh 4.8. Phd 13C NMR (CD;OD, 150 MHz) ciia hop chit ML3
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Bang 4.3. S6 liéu pho NMR ciia hop chat ML3

*§pd
.o, [ 0™ O™ du™’ dang pic . HMBC COSY
VI o) oy PEPT ™ 0 ) nepc | @-0 @B
2 158,9158,88| C
3 134,7|134,65| C
4 179,5(179,46| C
5 163,0/163,00f C
6 |98.9|9889| CH| 633d(22) |631d(22)| 5.7.8.10 8
7 167,1/167,07| C
8 |93.0]9296| CH| 6.60d22) |658d(22) 6
9 158,4|158,32| C
10 [106,9/106,83| C
' |123.1]122.97] C
2" 1132,2(132,18] CH |8,10dd (9,0,2,0) | 8,08d(8,9)| 2,3'.4'.,5,6' 3
3’ |116,2|116,16| CH |6,92dd (9,0,2,0)|6,90d(9,0)| 13,45 2!
4 |1615161,51] C
5" |116,2|116,16| CH |6,92dd (9,0,2,0)|6,90d(9,0)| 2,345 6’
6’ |132,2/132,18| CH |8,10dd (9,0,2,0)|8,08d(8,9)| 1'3',4"5 5
1" 11003]10029] CH | 5.77d(7.8) |5.76d(7.5) 3 2
2" | 80,1 | 80.07 | CH |3.64dd (9,0, 7.8) 13T | 13"
37 79,0 | 7892 | CH | 3.59t(9,0) 2 4" 27 4"
4" | 719 | 71.85 | CH | 3.31t(9.0) 576" 375"
., 3,26 ddd oA er e .
5 78,4 | 78,34 | CH 9.0. 6.0, 2.4) 1',4".5".6 4".6
3,75dd (12,0, 2,4 R "
6" |62,77]| 62,64 | CH> 3.53 dd EIZ,O, 6,0; 4"5 5
1" (102,7/102,62| CH 5,26 d (1,6) 523d(1,6)| 2"3".5" 2"
2" 1 72,5 172,39 | CH |4,02dd (3,6, 1,6) 4" 4" 13"
3 | 72.4 | 7231 | CH |3.80 dd (9.6, 3.6) 35| 24
4 | 74,1 | 74,02 | CH | 3,37t(9,6) 47 5m 6" | 53
57 70,0 | 69,93 | CH | 4,06 dd (9.6, 6.0) 41 46| 46
6" | 17,6 | 17,53 | CH3 0,99 d (6,0) 0,95d (6,2) 4'" . 5 5"
7-OMe| 56,5 | 56,46 | CH3 3,90 s 3,88 s 7

“Do trong CD30D, *600 MHz, 150 MHz, “400MHz, €101 MHz,

*Gida tri 3C va 'H cia rhamnocitrin 3-O-f-neohesperidoside [127].

Pho khéi ESI-MS ché do positive (hinh PL36) cho tin hiéu tai m/z 609,21
[M+H]", 463,13 [(M+H)-Rha]*, 301,07 [(M+H)-Rha—-Glc]"; & ché d6 negative (hinh
PL37) cho tin hiéu tai m/z 607,04 [M—H] do d6 khéi luong phan tir ciia hop chét
ML3 1a M = 608 phu hgp vdi cong thire phan tir 1a CasH3201s.
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D6 doi hoa hoc cia ML3 dugc trinh bay trong bang 4.3 va hop chat ML3 duoc
xac dinh 1a rhamnocitrin 3-O-/-neohesperidoside khi d6i chiéu véi tai liéu tham khao
[127]. Cong thirc cdu tao ctia ML3 duoc biéu dién trén hinh 4.9.

CHs,

Hinh 4.9. Cong thic cau tao va cac trong tic HMBC chinh cua hop chat ML3
4.1.4. Hop chit ML4: curcucomoside D

Hop chat ML4 dugc phan 1ap dudi dang bot mau vang.

Tuong ty ML2, phé '"H NMR (hinh 4.10) cia ML4 xuét hién nhiing tin hiéu
cua khung aglycone rhamnocitrin [ou 8,09 (2H, d, J = 9,0 Hz, H-2', 6') va 6,94 (2H,
d, J=9,0 Hz, H-3', 5"), 6,61 (1H, d, J= 2,4 Hz, H-8), 6,34 (1H, d, J = 2,4 Hz, H-6),
3,90 (3H, s, 7-OMe)]. Pho 'H NMR ciing xac nhan tin hiéu cta hai proton anomer
cta hai gdc duong tai du 5,57 (d, J = 5,4 Hz, H-1"") va 5,11 (d, J = 1,6 Hz, H-1""").
Tin hiéu doublet ctia mot nhom methyl tai 8u 1,11 du doan mot gée dudng rhamnose
trong phan tu.

Phé *C NMR (hinh 4.11), DEPT (hinh PL41) cia ML4 ghi nhan sy hién di¢n
cia 27 carbon bao gdm 16 carbon cia khung aglycone va 11 carbon cta phan
glycoside. Po doi hoa hoc ctia cac proton cta 2 gbc dudng duoc xac dinh qua sy phan
tich phé COSY (hinh PL46), qua d6 xac nhan sy hién di€n cua mot géc duong a-
rhamnose va mot gdc dudng a-arabinose.

Ph6 HMBC (hinh PL 44) ghi nhan tuong tac giita proton H-1"" véi carbon C-2"
(8¢ 72,23) cho thiy gbc dudng a-L-rhamnose gin vé6i vi tri C-2" cua gdc duong a-
arabinose. Pho HMBC ciing x4c nhan phan dudng dugc gan véi nguyén tir oxygen
cua khung aglycone thong qua tuong tac gilta proton anomer H-1" voi C-3 (dc
135,36).

Pho khéi ESI-MS ché d6 positive (hinh PL48) cho tin hiéu tai m/z 579,17
[M+H]", 432,82 [(M+H)-Rha]", 301,19 [(M+H)-Rha—Ara]*; & ché do negative (hinh
PL49) cho tin hiéu tai m/z 557,11 [M—H]" vi vay khdi lugng phén tir ctia hop chét
ML4 1a M = 578 phu hgp voi cong thire phan tir 1a C27H30014.

Hop chit ML4 dugc xac dinh 1a rhamnocitrin 3-O-a-L-rhamnopyranosyl-
(1—2)-0-a-L-arabinopyranoside hay curcucomoside D [128]. Cong thtic cau tao ctia
ML4 dugc biéu dién trén hinh 4.12, s6 liéu phd duoc tong hop trén bang 4.4.
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Bang 4.4. S6 liéu pho NMR ciia hop chat ML4

AT I e Y Poa du™® dang pic | “8x™" dang pic | HMBC |COSY
VT ppm) epm) PP @By U.Hz) | (H-C) (H-H)
2 158,9(158,92| C
3 135,3(135,36| C
4 179,5(179,56| C
5 158,3(158,31| C
6 93,0 | 93,04 | CH 6,61d(2,4) 6,59 br s 4,7,8,9,10 8
7 167,2(167,20| C
8 98,9 | 98,97 | CH 6,34d (2,4) 6,32 brs 5,6,7,10 6
9 162,9(162,90| C
10 [106,6|106,68| C
1’ 122,6(122,70| C
> |132.2]13227| CH | 8.09d (9.0) 8.06d(8.7) | 246 | 3
3 |1163[11637| CH | 694d(9.0) | 690d(87) | 145 | 2
4' 161,6(161,58| C
5’ 116,3(116,37| CH 6,94 d (9,0) 6,90 d (8,7) 1',3'.4' 6’
6 |1322[13227] CH | 8,09d(9,0) 8.06d(8,7) | 224 | 5
1" [101,07101,05| CH | 557d(5.4) | 553d(5.0) |3.2"3"5" 2"
2" 77217723 | CH [4,13dd (7,2,5,4) 4,09 dd (6,2, 5,0)| 1",3",4" | 1", 3"
37 | 727 72,72 | CH |3.86dd (7.2,3.0) 3.81 1727 | 2mar
4" 68,3 | 68,30 | CH | 3,82 dd (6,0, 3,0) 3,74 3" 3" 5"
3,78 dd (12,0, 6,0 "oAn "
5" 65,1 | 65,13 | CH» 3.37 dd EIZ,O, 2,4; 3,77, 3,32 1"4 4
1" 10227102,19] CH | 5.11d(1,6) 508brs  |2727 57| 2
2" 72,2 172,29 | CH |3,93dd (3,0, 1,6) 3,89 4" 5" 3
37 | 724 | 7243 | CH [3.,72dd (9.6,3.0)3.69dd (9.3.3.2) 2" |27a"
4" |1 74,0 | 74,02 | CH 3,39 m 3,35t(9,3) |2",5",6"|3",5"
5" 170,170,16 | CH 391 m 3,86 4" 6"
6" | 17,7 17,72 | CHs | 1.11d(6,0) 1.07d6.1) | 4757 | 5
7-OMe| 56,4 | 56,48 | CH;3 3,90 s 3,87 s 7

“Do trong CD30D, 600 MHz, 150 MHz, 400 MHz, ¢100MHz,
*Gid tri *C va 'H cuia curcucomoside D [128].

Hinh 4.12. Cong thirc cdu tao ctia hop chat ML4
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4.1.5. Hop chit ML5: astragalin
Hop chiat M5 phan 1ap dugc ¢ dang bot mau vang tuoi.
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Hinh 4.14. Ph *C NMR (CD;OD, 150 MHz) ctia hop chat ML5
Pho '"H NMR (hinh 4.13) cia ML5 xuét hién céc tin hiéu cua khung aglycone
kaempferol [on 8,08 (2H, d, /= 9,0 Hz, H-2', H-6"), 6,91 (2H, d, J = 9,0 Hz, H-3', H-
5",6,43 (d,J=1,8 Hz, H-8) va 6,23 (d, /= 1,8 Hz, H-6). Ngoai ra, tin hi€u cta proton
anomer cta gdc dudng mang cdu hinh B dugc ghi nhan tai 8u 5,26 (d, J= 7,8 Hz, H-
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1'"). Vung tin hi€u tr du 3,71 - 3,22 ppm ghi nhan tin hi€u céc proton ctia cac nhom
methine ctia géc duong.

Pho *C NMR (hinh 4.14) két hop v6i phd DEPT (hinh PL52) cho thay tin hiéu
ctia 21 carbon bao gdm 15 carbon ctia khung aglycone va 6 carbon cta 1 don vi duong
& cac vi tri 8¢ 104,13 (C-1"), 75,74 (C-2"), 78,06 (C-3"), 71,39 (C-4"), 78,43 (C-5")
va 62,65 (C-6"). Trén pho HMBC (hinh PL78) xac nhan tin hiéu twong tac giita
proton anomer H-1" (du 5,26) tuong tac voi vi tri C-3 (8¢ 135,49) cua aglycone, do
d6 gbc duong gan vao vi tri carbon C-3.

Bang 4.5. S6 liéu phd NMR cila hop chat ML5

Vi|*8c*¢| 8c* [DEPT| 8x* dang pic *5u™d dang pic | HMBC |COSY
tri (ppm) (ppm) (J, Hz) (J, Hz) (H—C) |(H—H)
2 |158,21158,56| C
311353113549 C
4 1179,11179,55| C
51162,7/163,15| C
6994|9903 | CH | 6.23d(1.8) 6.17d(1.8) | 57810 8
7 1165,21166,06| C
8 | 9419476 | CH | 6.43d(1.8) 636d(1.8) |4.6,7.9.10 6
9 |158,0(159,14] C
10]105,6]105,65| C
1" [122,61122,83| C
2'(132,21132,28| CH 8,08 d (9,0) 8,03 d (8,3) 2,34, 3
5,6
3" |115,9|116,09| CH 6,91 d (9,0) 6,87 d (8,3) 1,5’ 2
4'1161,0/161,59| C
5" 1115,9|116,09| CH 6,91 d (9,0) 6,87 d (8,3) 1,3’ 6
6' 1132,21132,28| CH 8,08 d (9,0) 8,03 d (8,3) 2'3"4' 5’
11104,01104,13| CH 5,26 d (7,8) 5,24 d (7,6) 3,3" 2"
2'"1 75,6 | 75,74 | CH |3,46dd (11,4, 7,8) 3,22-3,48 m 4" 5" 1"
3" 78,5 | 78,06 | CH 345m 3,22-3,48 m 2" 4"
4" 71,2 71,39 | CH 3,32m 3,22-3,48 m 3"5",6" | 35"
571773 | 78,43 | CH 3,22 ddd 3,22-3,48 m 4" 4".6"
(9,6,5,4,2.4)
6" | 62,4 | 62,65 | CH: | 3,71 dd (12,0, 2.4) | 3,68 dd (12.1,2.4) | 374" 5" | 5"
3,55dd (12,0, 5,4) | 3,50dd (12,1, 5,5)

“Do trong CD30D, 600 MHz, <150 MHz, ‘400MHz, 100MHz,
"Gid tri "C va 'H ciia astragalin [129].
Pho khoi ESI-MS ché dg positive (hinh PL58) cho tin hi¢u tai m/z 449,09

[M+H]", 287,05 [(M+H)-Glc]*; & ché d6 negative (hinh PL59) cho tin hiéu tai m/z
447,04 [M—H] vi vay khoi luong phan tir ciia hop chat MLL5 1a M = 448 phu hop véi
cong thure phan tir 1a C21H20011.
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Nhu vy, hop chit MLL5 duogc xac dinh 1a kaempferol 3-O-glucopyranoside hay
astragalin sau khi tong hop dir liéu pho (bang 4.5) va ddi chiéu véi tai liéu tham khao
[129]. Cong thirc cdu tao ctia ML5 duoc biéu dién trén hinh 4.15.

HMBC -~

Hinh 4.15. Cong thirc cdu tao ciia hop chat ML5
4.1.6. Hon hop chit ML6: kaempferol 3-neohesperidoside va kaempferol 3-0-a-
L-rhamnopyranosyl-(1—2)--D-galactopyranoside

Hdn hop chat ML6 phan 1ap duoc dudi dang bot mau vang tuoi.

Trén pho '"H NMR (hinh 4.16) cia ML6 ghi nhan nhiing tin hiéu cta 2 khung
aglycone kaempferol, [on 8,05 (2H, d, J = 8,8 Hz, H-2', H-6'), 6,90 (2H, d, J = 8,8
Hz, H-3', H-5'), 6,17 (1H, d, J = 2,1 Hz, H-6), 6,37 (1H, d, J= 2,1 Hz, H-8)] va [on
8,07 (2H, d, J=9,0 Hz, H-2', H-6"), 6,90 (2H, d, J=9,0 Hz, H-3', H-5"), 6,16 (1H, d,
J=2,1Hz, H-6), 6,37 (1H, d, J= 2,1 Hz, H-8)]. Bén canh d¢, tin hi¢u cta cac proton
anomer cua géc duong duogc ghi nhan tai éu 5,73 (1H, d, J=7,5 Hz, H-1"), 5,70 (1H,
d,J=7,7Hz, H-1") va5,23 (lH d,J=1,8 Hz, H-1"").

T T T T T T | T T T
12 13 10 9 8 7 S 3 2 1 0 ppm
)

) |

I "’H 2 @ EEE .( R &
Hinh 4.16. Phd 'H NMR (600 MHz, CD3;0D) ctia ML6
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Trén phd 3C NMR (hinh 4.17) ctia MLL6 xuét hién nhiing cdp tin hiéu cua hai
khung aglycone kaempferol va cac carbon anomer. Nhiing tin hiéu nay dy doan day
12 mot hdn hop cua hai flavonoid glycoside, hai hop chat ndy c6 cau trac twong tu
nhau va chi khac biét & phan goc dudng trong phan tir.

Két hop v6i phéd HMBC (hinh PL66) ta x4c dinh dugc hai gdc glycoside gan
vao hai vi tri C-3 tai 8u 134,42 va 134,47 thong qua cau ndi oxygen lan lugt 13 a-L-
rhamnopyranosyl-(1—2)-fD-glucopyranoside va a-L-rhamnopyranosyl-(1—2)-/-
D-galactopyranoside.

Pho khdi ESI-MS ché d6 positive (hinh PL72) cho cac tin hiéu tai m/z 595,16
[M+H]", 449,10 [(M+H)-Rha]*, 287,03 [(M+H)-Rha—Glc]"; & ché d6 negative (hinh
PL73) cho tin hiéu tai m/z 593,03 [M—H] do vay khéi luong phan tir cia ML6 1a M
=594 phu hop v6i cong thirc phan tir 1a C27H30015.

wwwwwwwww

DD ¢ ol @@ o ©
88255 @AN MY
B I e e

—179.44

V'\\‘\‘J r",'

Ll

T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Hinh 4.17. Ph6 '*C NMR (150 MHz, CD;OD) ciua ML6

Hinh 4.18. Cong thirc ciu tao cia ML6a va ML6b
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Bang 4.6. S6 liéu pho NMR ciua ML6a

Vi | %8¢ | 8c** [DEPT| &u*¢ dang pic | *du™ dang pic | HMBC |COSY
tri |(ppm)| (ppm) J, Hz) (J, Hz) H—-C) (H—H
)

2 1161,29/161,24| C

3 (134,44/13442| C

4 (179,39/179,44| C

5 1163,201163,08| C

6 199,69 99,68 | CH 6,17d(2,1) 6,15 brs 5,8,10 8

7 1165,621165,62| C

8 194,56 | 94,56 | CH 6,37d (2,1) 6,35 brs 6,7,9,10 6

9 |158,43/158,42| C

10 |105,99(105,90| C

1" [123,14{123,13| C

2' 132,09|132,08| CH 8,05 d (8,8) 8,02d (8,4) 2,6

3 [116,09/116,15| CH | 6,90 d (8.8) 687d(84) | 2.1'5

4' [158,52/158,38| C

5 [116,09/116,15| CH | 6,90 d (3.8) 6.87d(84) | 2.1'3

6' [132,09/132,08| CH 8,05 d (8,8) 8,02d (8,4) 2,2

1" 1100,30{100,28 | CH 5,73d (7,5) 5,72d (7,6) 3 2"
2" 180,06 | 80,03 | CH | 3,63 dd (9,0,7,8) | 3,60dd (9,0,7,6) | 1"3" 1"
3" 178,94 | 78,87 | CH 3,58 m 3,53t(9,0) 5" 4"
4" 171,85] 71,80 | CH 3,3l m 3,27t(9,0) 3"
5" 178,35 | 78,25 | CH 3,26 ddd 322m

(9,0,6,2,2.4)
6" 162,66 | 62,61 | CH |3,64dd (11,6,6,0)(3,48 dd (12,0, 5,0)| 3'".4"
3,59dd (11,6, 1,5)|3,71 dd (12,0, 1,5)

1" (102,60 102,62 CH 5,23 d(1,8) 5,22d (1,6) 21135t 21
2" 72,41 72,36 | CH | 4,01dd (3,4,1,8) | 3,98dd (3,0, 1,6) | 3" 4" |1 3"
372,31 72,29 | CH | 3,79dd (9,6, 3,4) | 3,75dd (9,0,3,0) | 4,5 |2 4"
4" 174,06 | 74,04 | CH | 3,35dt (9,6, 5,5) 3,31t(9,0) 3rrstt o 3m st
5"169,91 | 69,90 | CH | 4,04 dd (9,9, 6,3) 4,00 m 24" 14" 6
6" 17,53 | 17,46 | CH3 0,97 d (6,3) 0,93 d (6,0) 4 5 5"

“Do trong CD30D,

150 MHz, <600 MHz, “100 MHz, 400 MHz “Gid tri °C va 'H
cua kaempferol 3-neohesperidoside [130].
Sau khi phan tich chi tiét cac phé6 NMR, hai hgp chat trong hon hop ML6 dugc

xac dinh la kaempferol 3-neohesperidoside (ML6a) [130] va kaempferol 3-O-a-L-
rhamnopyranosyl-(1—2)-#D-galactopyranoside (ML6b) [131] khi so sanh véi tai

liéu tham khao. Cac gia tri vé d6 doi hoa hoc cua hai hop chéit nay duge trinh bay

trong bang 4.6 va bang 4.7, cong thirc ciu tao dugc thé hién trén hinh 4.18.
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Bang 4.7. S6 liéu phd NMR ctia ML6b

Vi [%8c%¢| 8¢** DEPT| 3u*° dang pic | *du® dang pic | HMBC | COSY
tri (ppm)| (ppm) (J, Hz) (J, Hz) (H—-C) |(H—H)
2 |158,4|158,35] C

31134,4(13447| C

4 1179,5|179,44| C

51163,21163,08| C

6 99,8 |99,68 | CH 6,16 d (2,1) 6,15s 5,8,10 8

7 1166,01165,59| C

8 194,6 | 94,56 | CH 6,37d (2,1) 6,34 s 6,7,9,10 6

9 1158,3]158,54| C

10]105,8{105,90| C

1’ 1123,01123,06| C

2 [132,2[132,16| CH | 8,07d(9,0) 8,05 d (7,8) 2.6 3
3" |116,2|116,15| CH 6,90 d (9,0) 6,87 d (7,8) 2,15 2
4'1161,2|1161,21| C

5" |116,2|116,15| CH 6,90 d (9,0) 6,87 d (7,8) 2,13’ 6

6' 1132,21132,16| CH 8,07 d (9,0) 8,05d(7,8) 2,2 5'
1" {100,6|100,64| CH 5,70d (7,7) 5,68 d (7,8) 3 2"
2"\ 77,7 77,68 | CH |3,95dd (9,6,7,7)|3,92dd (9,0, 7,8) |1",4" 5" 1" 1"3"
3" 75,8 | 75,72 | CH |3,73dd (9,6, 3,5) 3,46 m 2" 4" 23"
4'"170,8 | 70,72 | CH 3,84 brd (3,5) 3,80 brd (3,0) 2" 5" 4"
5" 77,0 76,89 | CH 3,52m 3,68 dd (9,0,3,0)| 1",4",6"

6" 62,2 62,12 | CH: 3,64 dd (11,6, 6,0)3,48 dd (11,4, 2,4)] 3" 4"

3,59 dd (11,6, 6,0)(3,59 dd (11.4, 5,4)

1"[102,6/102,57| CH | 5,23d(1,8) 519d(1,2) | 27375
2" 72,3 1 72,39 | CH |4,01dd(3.4,1,8)|3,97dd (3,0, 1,2) | 3" 4"
3" 72,4 | 72,33 | CH |3,79dd (9,8, 3,4) | 3,75dd (9,0, 3,0) | 4,5
4" 74,0 | 74,04 | CH | 3,35dt (9,8, 5,5) 3,31t(9,0) 35t 5™
5" 69,8 | 69,82 | CH |4,05dd (9,8, 6,2) 4,00 m 214 46
6" 17,5 | 17,46 | CHs 0,95 d (6,2) 0,91 d (6,6) 4'" 5" 5"

“Do trong CD30D, *150 MHz, <600MHz, ‘DMSO-ds, ¢75,5 MHz, '300 MHz *Gia tri
BCva 'H ciia kaempferol 3-O-a-L-rhamnopyranosyl-(1—2)-3-D-
galactopyranoside [131].

4.1.7. Hén hop chit ML7: quercetin 3-neohesperidoside va quercetin 3-0-a-L-

rhamnopyranosyl-(1—2)--D-galactopyranoside

Hén hop ML7 phan 1ap duoc ¢ dang bot mau vang sam.
Trén phd 3C NMR (hinh 4.19) ctia ML7 xuét hién nhiing cdp tin hiéu cta hai

khung aglycone quercetin va hai cdp carbon anomer. Nhiing tin hi¢u nay du doan day
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12 mot hdn hop cua hai flavonoid glycoside, hai hop chat ndy c6 cau trac tuong tu
nhau va chi khac biét & phan géc duong trong phan tir.

72

179.35
165.74
163.19
158.43
158.39
—149.5
—146.0
4
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Hinh 4.19. Ph6 '*C NMR (150 MHz, CD30D) cua ML7
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Hinh 4.20. Ph6 'H NMR (600 MHz, CD;0D) ctia ML7
Duya trén nhimg dy doan trén pho *C NMR két hop phan tich pho 'H NMR
(hinh 4.20) ctia ML7, ta phan tich dugc vong thom dang ABX cua hai vong thom B
thudc khung aglycone quercetin [6u 7,63 (1H, dd, J = 2,4 Hz, H-2"), 7,60 (1H, dd, J
= 8,4, 2,4 Hz, H-6") va 6,89 (1H, d, J = 8,4 Hz, H-5")] cua ML7a va [u 7,71 (1H, d,
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J=2,4Hz, H-2"), 7,60 (1H, dd, /= 8,4, 2,4 Hz, H-6") va 6,89 (1H, d, J = 8,4 Hz, H-
5")] cia ML7b. Bén canh do, xuét hién tin hiéu cua 2 proton c6 tuong tac meta cua
vong thom A [dn 6,20 (1H, d, J = 1,8 Hz, H-6) va 61 6,39 (1H, brs, H-8)]. Ngoai ra,

tin hi€u cua cac proton anomer géc duong xuét hién tai [6u5,76 (1H, d, J= 7,8 Hz,

H-1") va 8u 5,24 (1H, d, J = 1,5 Hz, H-1"")].
Bang 4.8. S6 liéu pho NMR ciua ML7a

Vi | %8¢ | 8¢ [DEPT| 8uy™° dang pic | *3u™* dang pic | HMBC | COSY
tri |(ppm) | (ppm) (J, Hz) (J, Hz) (H—C) |(H-H)
2 |158,44|158,43| C

3 |134,57|134,56| C

4 1179,35/179,35| C

5 |163,18/163,19| C

6 199,66 99,71 | CH 6,20 d (1,8) 6,17d (2,1) 8,10 8

7 1165,60/165,74| C

8 194,49 | 94,53 | CH 6,39 brs 6,36 d (2,1) 6,7,10 6

9 |158,38/158,39| C

10 [105,98/105,94| C

1" [12322[12325| C

2 (1172111720 CH | 7,63 d (2.4) 7.61d (2.2) 46

3" |146,00/ 146,01 C

4' 1149,54|149,57| C

5" (115,98 115,19| CH 6,89 d (8,4) 6,86 d (8,3) 1,3".4' 6

6' |123,48/123,49| CH (7,60 dd (8.4, 2,4)| 7,60 dd (8,3,2,2) | 2’34’ 5’
17 [100,35[100.35| CH | 5.76 d (7.8) 573 d (7.6) 337 | 2
2" 180,13 | 80,13 | CH 3,68d(7,8) |3,65dd(9,4,7,6) | 1"3"1"| 1"2"
3" 178,94 | 78,94 | CH 3,57m 3,55t(9.,4) 2" 4" 3"
4" 71,72 | 71,71 | CH 3,38 m 3,33t(9.,4) 6" 5"
5717832 78,32 | CH 3,25 ddd 3,22 ddd 4".6"

(9,6,54,2.4) (9,4,5,6,2,3
6" 62,57 | 62,57 | CH2 3,76 dd (9,6, 2,4)|3,72 dd (12,1, 2,3) 4" 5"
3.55 dd (9.6, 5.4)3.54 dd (12.1. 5.6)

1'1102,64/102,65| CH 5,24 d (1,5) 5,22.d (1,5) 212 31
27| 72,41 | 72,40 | CH 4,02 dd (3.0, 1.5) 3.99dd (3.4, 1,5)| 3" 3
372,31 72,31 | CH {3,80 dd (9,6, 3,0)| 3,77 dd (9,6, 3,4) | 4",5" | 2" 4"
4'"1 74,06 | 74,07 | CH 3,34m 3,33t(9,6) R
5""169,96 | 69,96 | CH [4,05 dq (9,6, 6,0)| 4,03 dq (9,6, 5,6) 4'" 6"
6" 17,46 | 17,46 | CH3 0,95 d (6,0) 0,97 d (5,9) 4'" 5" 5

“Do trong CD30D, *150 MHz, <600 MHz, 100 MHz, 400 MHz
*Gida tri 3C va 'H ciua quercetin 3-neohesperidoside [130)].
Pho6 khoi ESI-MS (hinh PL123) ¢ ché dd positive cho céc tin hi¢u tai m/z 611,15

[M+H]", 464,98 [(M+H)—Rha]"; & ché d6 negative (hinh PL124) cho tin hiéu tai m/z
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609,02 [M—H] vi thé khdi lugng phan tir cia hop chat ML7 1a M = 610 phui hop véi
cong thure phan tir 1a C27H30016.
Bang 4.9. S6 liéu phd NMR ctia ML7b

Vi| *§c%¢ | §c*® |DEPT| &u** dang pic | *3u®f dang pic | HMBC | COSY
tri | (ppm) | (ppm) (J, Hz) (J, Hz) (H—-C) (H—H)
2 | 1563 |15843| C

31 132,6 |134,56| C

4 | 177,0 [179,35| C

51 161,1 163,19 C

6 | 99,1 | 99,71 | CH 6,20d (1,8) 6,15 brs 8,10 8

7 11659 165,74 C

8 | 93,6 194,53 | CH 6,39 brs 6,37 brs 6,7,10 6

9 | 155,6 |158,39| C

10| 103,2 [105,94| C

1" | 120,8 [123,25| C

2 [1154 | 1173 | CH | 771d24) | 751d(15 | 46

3" | 1452 (146,01 C

4' | 148,9 149,57 C

5| 115,7 [116,12| CH 6,89 d (8,4) 6,59 d (8,7) 1',3",4'

6' | 121,8 [123,49| CH |7,60dd (8,4,2,4)(7,65dd (8,7, 1,5) 2',3"4'

17| 988 [100.83| CH | 576d(7.8) | 561d(7.5) | 33"

2" 75,2 | 77,59 | CH |3,98dd (9,6, 7,8) 13”1 3"
3| 74,2 | 75,74 | CH 3,74 m 2'".4"
4" 68,1 | 70,89 | CH 3,87 m 2".3" 3"
571 75,8 | 77,12 | CH 3,51t(6,0) 4".6"

6" | 60,0 | 62,11 | CH> |3,66 dd (12,0, 5,4) 4" 5"

3,63dd (12,0, 5,4)

1" 1004 [102,58| CH 5,24 d (1,5) 5,05 brs 2123 2
2" 70,6 | 72,40 | CH |4,02dd (3,0, 1,5) 3" 1,3
3 70,6 | 72,31 | CH |3,80dd (9,6, 3,0) 4mrsm | 2 4
4" 71,9 | 74,07 | CH 3,34 m R
5" 68,4 | 69,84 | CH | 4,05dt (9,6, 3,0) 46"
6| 172 | 1736 | CHs | 095d(6,0) | 077d(65) | 4757 | 5

“Do trong CD30D, *150 MHz, <600MHz, ‘DMSO-ds, ¢75,5 MHz, '300 MHz *Gia tri
BCva 'H cua quercetin 3-O-a-L-rhamnopyranosyl-(1—2)--D-galactopyranoside

[132].

Phan tich chi tiét cac phd NMR, hai hop chét trong hdn hgp ML7 dugc xac dinh
(ML7a) [130]
rhamnopyranosyl-(1—2)-#D-galactopyranoside (ML7b) [132] khi so sanh voi tai

la quercetin 3-neohesperidoside va quercetin 3-O-a-L-

liéu tham khao. Cac gia tri vé d6 doi hoa hoc cua hai hop chit nay duge trinh bay
trong bang 4.8 va bang 4.9, cong thirc cdu tao dugc biéu dién trén hinh 4.21.
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Hinh 4.21. Cong thirc cdu tao cia ML7a va ML7b

4.1.8. Hop chit MLS: 1-0-B-D-glucopyranosyl-(2S*,3R*,2'R*,4E,87)-2'-
hydroxyoctadecanoylamido-octadecan-4,8-diene-1,3-diol

Hop chat MLL8 phan 1ap duoc dudi dang bot tring vo dinh hinh.

Pho 'H va 3C NMR ctia hop chat ML8 chi ra sy ¢6 mit cia mot goc dudng,

mot nhom amide va hai day alkyl béo.

O~
™

129.9
104.71

177.22
__-134.3
131.3
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Hinh 4.22. Ph6 '*C NMR (150 MHz, CD;0D) cta hop chat ML8

Trén ph6 3C NMR (hinh 4.22) va phd DEPT (hinh PL89), ghi nhan céc tin hiéu
carbon tai 6c 104,71, 74,99, 77,92, 71,58, 77,97 va 62,68 cho phép du doan mét géc
duong glucopyranoside. Mot tin hiéu carbon gan véi nitrogen tai 8c 54,64 va mot tin
hi€u carbonyl amide tai dc 177,22. Bén canh do, bdn carbon olefinic tai 8¢ 131,31,
134,36, 129,94 va 131,37 x4c nhan c6 2 ndi doi trong phan tr, mot nhém methylene
mang oxygen tai dc 69,73, hai nhom methine mang oxygen tai dc 72,85 va 73,07. Céac
tin hi€u con lai 1a nhitng nhom methylene cua day alkyl béo. Nhiing ghi nhan nay xac

nhan cau trac ctia mot glycosphingolipid (cerebroside).
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Hinh 4.23. Pho 'H NMR (600 MHz, CDs;OD) ctia hop chat MLS8

Trén phd 'H NMR (hinh 4.23), hing s6 ghép doi gitta H-1" [on 4,29 (d, J= 7,8
Hz)] va H-2" [6c 3,22 (dd, J = 9,0, 7,8 Hz)] xac nhan gbc duong S-D-
glucopyranoside. Bbn proton olefin tai éx 5,52 (ddt, J= 15,0, 7,5, 1,4 Hz, H-4), 5,76
(dtd, J = 15,0, 6,4, 1,0 Hz, H-5), 5,39 (t, J = 4,5 Hz, H-8), 5,40 (t, J = 4,5 Hz, H-9)

xac nhan sy hién dién cta 2 cdp ndi doi trong phan tir; trong do, voi hang so ghép doi

16n gitra H-4 va H-5 xé4c nhan lién két doi theo kiéu trans, nguoc lai, hang s6 ghép
d6i nho gitra H-8 va H-9 goi y vé lién két doi kiéu cis.

Két hop voi phd HSQC (hinh PLI1), thong qua cac tuwong tic ghi nhan mot
nhom methine mang nitrogen (6u 4,02/6c 54,64), mot nhém methylene mang oxygen
(0n 4,13 va 3,74/3¢ 69,73) va hai nhdm methine mang oxygen (ou 4,17/5¢ 72,85 va
u 4,01/8¢ 73,07). Cac nhom methylene cia hai diy béo nam trong ving dc 26,20-
33,06.

Ph6 HMBC (hinh PL92) cia ML8 ghi nhén tin hi¢u tuong tac giita proton tai
on 4,02 (H-2) véi cac carbon tai 6c 69,73 (C-1), 72,85 (C-3), 131,31 (C-4) va 177,22
(C-1") va proton tai 6u 4,01 twong tac véi cac carbon tai d¢ 177,22 (C-1") va 35,85 (C-
3"). Trén phé HMBC ciing cho thdy tin hiéu twong tic giita proton anomer ciia gbc
dudng véi C-1 (8¢ 69,73).

Pho khéi ESI-MS (hinh PL97) & ché d6 positive cho cac tin hiéu tai m/z 742,60
[M+H]", 724,60 [(M+H)-H20]", 562,53 [(M+H)-Glc]*, 443,37, 283,14, 237,13,
207,14, tir d6 khdi luong phan tir ctia hop chat ML8 1a M = 741 phu hop véi cong
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thirc phan tir 1a C42H7oNQo. Cac tin hiéu trén phd MS gitip ta xac dinh duoc cac manh
ciu triic ciia hop chat MLS8 (hinh 4.24).
Bang 4.10. S6 lidéu phd NMR cua hop chat MLS

Vi [*8c*4| 8P DEPT Su™* dang pic *$u™° dang pic ||HMBC|COSY
tri (ppm), (ppm) (J. Hz) (. Hz) (H—C)(H—H)
413 ddd (10.4, 5.6, 2.0 4.11dd (10.1, 5.8) -
116971 69,73 1 CH2 | ™ 5 94 4d (104.3.7) | 371dd 101,37y |21 12
2 [ 546 | 54.64 | CH | 4.02dd(7.5.3.7) |3.99ddd (5.8.3.7, 1.9) 1341 13
307297285 | CH | 4.17td(7.5.1.0) 4141d (75.19) |1245] 24
4 [129013131| CH |5.52ddt (15,0, 7.5, 1.4)] 5.49dd (15.1,7.5) | 3.6 | 3.5
5 [134.3]134.36| CH |5.76 dtd (15.0, 6.4, 1,0)[5.73 dtd (15.1, 6.2, 1.5)| 3.6.7 | 46
6 | 337 | 33.65 | CH 210 m 2.07m 578 | 5
71280 | 27.87 | Ci 2.15m 2.12m 58 | 8
8 [131.3]129.94] CH 5391 (4.5) 537¢(5.1) 710 | 7
9 [1313]13137] CH 5401 (4.5) 5371(5.1) 67 | 10
10| 28.3 | 28.26 | CH, 2.06 m 2.05m s | 10
1123.7-123.72 -
171350 | 3506 | CH2 | 139m-130m 135m—130m
" 177.117722] C
2 [73.073.07 | CH | 4.01dd(7.8,3.9) 398dd (8.0.42) | 1’3 | 12
37358 3585 | CHa | 1.74m/158 m 1,72 m/1,54 m 12
4-23.7123.72 -
17 33.1 | 33,06 CHaz 1,39 m-1,31m 1,40 m— 1,30 m
18/ 14,45/
iy 145 | 440 | CH: 0.92 t (7.0) 0.90 t (7.0) 17
171047/ 104.71| CH 429d (7.8) 426 d (8.0) 15 | 2
27750 | 7499 | CH | 3.22dd (9.0.7.8) 3.19dd (9,0,8,0) |17
371779 | 77.92 | ch 3381(9.0) 3.351(9.0) A | 2"
4| 715 | 7158 | cH 330m 328 m 373160
571779 | 77.97 | cH 330m 327 m 24"
) 389dd(119.1.8) | 3.86dd(12.0.2.8) B"4"5| ., .
671 62,71 62,68 | CH2 | 3769 44 (11.9.53) | 3.67 dd (12.0. 5.8) A0

“Do trong CD30D, °150 MHz, <600 MHz, 125 MHz, °500 MHz *Gia tri 3C va 'H
cua 1-O-p-D-glucopyranosyl-(2S,3R,4E,87)-2-[(2(R)-hydroxyicosanoyl)amido]-
4,8-octadecadiene-1,3-diol [133].
Sau khi phan tich chi tiét cac phd NMR thi do doi hoa hoc ctia ML8 duoc trinh

bay trong bang 4.10 va hop chat ML8 duogc xac dinh 1a 1-O-D-glucopyranosyl-
(28*,3R* 2'R* 4F,87)-2'-hydroxyoctadecanoylamido-octadecan-4,8-diene-1,3-diol
khi d4i chiéu véi tai liéu tham khao [133].
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Hinh 4.24. C4u trac hoa hoc, su phan manh cAu tric, cac tuong tac HMBC va

COSY chinh cta hgp chat ML8
4.1.9. Hop chit ML9: 1-O-B-D-glucopyranosyl-(2S*3R*,2'R*,4E,8Z)-2'-
hydroxyoctadecanoylamido-hexadecan-4,8-diene-1,3-diol

Hop chat ML9 phan lap dugc dudi dang bot trang v6 dinh hinh.

Pho 'H (hinh 4.25) va *C NMR (hinh 4.26) cta hop chat ML9 chi ra sy hién
dién ciia mot gbc duong, mot nhoém amide va hai day alkyl béo twong tw nhu hop chat
MLS.

Tt phé 'H, '3C NMR va DEPT (hinh PL102) ghi nhan céc tin hiéu ciia mot gc
duong glucopyranose va 2 ndi doi trong phén ti.
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Hinh 4.25. Pho 'H NMR (600 MHz, CD30D) ctia hop chat ML9
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Hinh 4.26. Ph6 '*C NMR (150 MHz, CD;0D) cta hop chat ML9

Bén canh d6, cac phd NMR con ghi nhan sy hién dién ctia 2 nhém methine trong
phan tir [8c 72,78 (C-3), 73,08 (C-2')/8u 4,17 (1H, td, J=7,5, 1,0 Hz, H-3), 4,00 (1H,
dd, J=17,8, 3,6 Hz, H-2")], m0t nhom methylene tai 6c 69,74 (C-1)/6u 4,13 (1H, ddd,
J = 10,4, 5,6, 2,1 Hz, H-1,), 3,74 (1H, dd, J = 10,4, 3,6 Hz, H-1p), mot nhom
amidomethine (ou 4,02/3¢ 54,65) va mot nhém carbonyl tai 6¢ 177,23 (C-1'). Cac
nhém methylene cua hai ddy béo nam trong ving dc 33,07-23,73.

Pho khéi ESI-MS (hinh PL103) & ché d6 positive cho cac tin hiéu tai m/z 714,43
[M+H]", 696,56 [(M+H)-H0]", 534,51 [(M+H)-Glc]", 736,43 [M+Na], 415,21,
283,01, 209,15, khéi lwong phan tir ciia hop chat ML9 1a M = 713 phu hop véi cong
thirc phan tir 1a C40H7sNOo. Su phan méanh ciu tric ciia hop chat ML9 dugc trinh bay
trén hinh 4.27.
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Hinh 4.27. Cau trac hoa hoc va su phan manh cdu tric ctia hop chat ML9
Tong hop cac phd NMR thi @6 doi héa hoc cia ML9 duoc trinh bay trong bang
4.11 va so sanh voi tai li€u tham khao [133], hop chat ML9 duoc xac dinh 1a 1-O-f-
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D-glucopyranosyl-(25*,3R*2'R* ,4F,87)-2"-hydroxyoctadecanoylamido-hexadecan-
4,8-diene-1,3-diol.
Bang 4.11. S6 liéu phd NMR cua hop chat ML9

oo | *8c™ | B du™ dang pic *3u™ dang pic
Vi tri DEPT : .
) (ppm) | (ppm) (J, Hz) (J, Hz)
413 ddd (10.4,5.6,2.1)| 410dd (10,1,5.2)
L] 697 169,74 1 CH2 | 75 24 4d (104.3.6) | 3.70dd (10.1, 3.8)
2 | 546 | 5465| CH | 402dd(7.5.3.6) |3.98ddd (5.8,3,7,2,0)
3 | 729 | 7287 | CH | 4.17td (7.5, 1,0) 4131d (83, 1.5)
4 1307 |13133]| CH |5.52ddt(154.7.5.14)| 5.47dd (15,5, 7.6)
5 | 1344 [13437] CH |5.76dtd (154, 64,1,0)| 572 brd (15.5)
6 |33.71]33.66 | CH: 2.10m 2.07m
7 33,67 3333 | CHa 2.15m 2.07m
8 | 132,0 |129.95| CH 5391 (4.5) 5421 (4.9)
9 [1312 [13138] CH 540t (4.5) 5421 (4.9)
10 | 333 | 3333 | CH: 2,06 m 1.08 m
33.1- |33.07 -
115 | 550 [ 530 C | 139m-130m 130m—135m
I [1772 [17723] C
2 | 731 | 73.08| CH | 400dd(7.8,3.6) 3,98 dd (8,0, 4.2)
3 | 359 | 35,86 | CH 174 m/1,58 m 172 m/1,54 m
1330 [33,07-
17| S Sy | CH: | 139m-131m 130 m
16/18'| 144 ﬁ"g CH; 0.92 t (7.1) 0.90 t (7,0)
1" | 1047 |10472| cH 429d(7.8) 426 d (8.0)
2" | 750 | 7500 | CH | 3.22dd(9,0,7.8) 3,19 dd (9,0, 8.0)
37 | 780 | 7799 | CH 3,381 (9,0) 3,351 (9.0)
4 | 716 | 7160 | cH 330m 328m
5" | 779 |77.93 | CcH 331 m 327m
; 3.69dd (11.9,53) | 3.67dd (12.0,5.8)
67 | 62,7 162,691 CHx | 3%09 44 (11.9.1.8) | 3.86dd (12.0.2.8)

“Do trong CD30D, *150 MHz, <600 MHz, 125 MHz, °500 MHz *Gia tri 3C va 'H
cua 1-O-p-D-glucopyranosyl-(2S,3R,4E,87)-2-[(2(R)-hydroxyicosanoyl)amido]-

4,8-octadecadiene-1,3-diol [133].

4.1.10. Hop chit ML10: (-)-sesamin
Hop chiat ML10 phan 1ap duoc dudi dang dau.
Trén phé '"H NMR (hinh 4.28) cia MLL10 ghi nhan tin hiéu cta 3 proton trong
vong thom dang ABX o 6,84 (dd, J = 1,5, 0,5 Hz, H-2), 6,80 (ddd, J = 8,0, 1,5, 0,5
Hz, H-6) va 6,77 (dd, J = 8,0, 0,5 Hz, H-5)], mdt tin hi¢u singlet cia mt nhom
dioxymethylene tai du 5,95 (-O-CH2-O-), nhom methine mang oxygen tai 6u 4,71 (d,
J=4,5 Hz, H-7) va proton ciia nhém methine tai dx 3,05 (ddd, J = 4,5, 3,8, 2,1 Hz,
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H-8). Ngoai ra, tin hi¢u cua nhom methylene mang oxygen tai ou 4,23 (dd, J = 9,2,
Hz, H-9Db).
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Hinh 4.28. Phé "H NMR (600 MHz, CDCls) ctia hop chit ML10
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Hinh 4.29. Ph6 '*C NMR (150 MHz, CDCl;) ctia hop chat ML10
Ph6 '>*C NMR (hinh 4.29) cung v6i phé DEPT (hinh PL104) ghi nhan tin hiéu
cua 10 carbon véi 6 carbon cua nhan thom [oc 148,00, 147,14, 135,11, 119,36, 108,20
va 106,51], 2 nhém methylene tai 6c 71,74 va 101,08 va 2 nhoém methine tai ¢ 85,82
va 54,36.
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Pho HSQC (hinh PL105) cua hop chiat ML10 xac dinh su lién két gitra cac
proton va cac carbon trong phan tr [du/dc: 3,05/54,36 (CH), 4,71/85,82 (CH), 4,23
va 3,87/71,74 (CH»), 6,84/106,51 (CH), 6,77/108,20 (CH), 6,80/119,36 (CH),
5,95/101,08 (CH)].

Phé6 HMBC (hinh PL106) x4c nhan tin hiéu tuong tac giira proton ciia nhom
dioxymethylene tai du 5,95 (s) v6i hai carbon cua nhan thom tai 6c 147,14 (C-4) va
148,00 (C-3), tin hi€u cua proton H-7 (6u 4,71) véi carbon C-1 (8¢ 135,11) cia nhan
thom. Ngoai ra, phd COSY (hinh PL107) ctia ML10 ghi nhén tin hiéu twong tac gitra
proton H-8 (6u 3,05) véi proton H-9a (6u 4,23), H-9b (6u 3,87) va H-7 (6u 4,71). T
cac tin hiéu ciia phdo HMBC va COSY ta nhan dinh day 1 mot hop chat lignan voi

hai don vi phenylpropanoid (C6-C3).
Bang 4.12. S6 liéu phd NMR ctia hop chat ML10

Vitri | 8¢ | 8¢ DEPT| 8u* dang pic | *6u** dang pic | HMBC |COSY
(ppm) | (ppm) (J, Hz) (J, Hz) H—-C) (H—H)

1 135,03]1135,11| C

2 106,48 |106,51| CH (6,84 dd (1,5,0,5)] 6,84d (1,6) 3,4,6,7 5,6

3 147,961148,00f C

4 147,10/147,14| C

5 108,18|108,20| CH |6,77 dd (8,0, 0,5)| 6,76-6,81 m 1,2,4,7 2,6

6 119,351119,36| CH 6,80 ddd 6,76-6,81 m 1,2,4,7 2,5
(8,0, 1,5,0,5)

7 85,76 | 85,82 | CH 4,71 d (4,5) 4,71d (4,4) 1,5,6,8,9 8

8 54,31 | 54,36 | CH 3,05 ddd 3,05m 1,7 7,9
(4,5,3,8,2,1)

9 71,70 | 71,74 | CH2 14,23 dd (9,2, 6,9)[4,23 dd (9,2, 6,8)|] 1,7,8 8,9

3,87 dd (9,2, 3,8)/3,86 dd (9,2, 3,6)
OCH:0/[101,06|101,08 | CH> 5,95s 5,94 s 3,4

1" 1135,03/135,11| C

2" 1106,48|106,51| CH |6,84 dd (1,5,0,5)] 6,84d (1,6) 3'4'6'7 | 5,6

3" 1147,96|148,00| C

4" 1147,101147,14| C

5" 1108,18|108,20| CH (6,77 dd (8,0, 0,5), 6,76-6,81 m 12,47 | 2.6

6’ |119,35(/119,36| CH 6,80 ddd 6,76-6,81 m 12,47 | 2.5
(8,0, 1,5,0,5)

7' 85,76 | 85,82 | CH 4,71 d (4,5) 471d4,4) (115,689 8

8’ 54,31 | 54,36 | CH 3,05 ddd 3,05m 17 7',9'
(4,5,3,8,2,1)

9’ 71,70 | 71,74 | CH2 |4,23 dd (9,2, 6,9)[4,23 dd (9,2, 6,8)| 1',7',8’ 8.9’

3,87 dd (9,2, 3,8)/3,86 dd (9,2, 3,6)
OCH:0/[101,06|101,08 | CH> 5,95s 5,94 s 3'.4'

“Do trong CDCls, °150 MHz, <600 MHz, 100 MHz, 400 MHz *Gid tri 3C va 'H
cua (-)-sesamin [134].
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Amax (A8): 212 (As-fl,l9), 233 (Ae-4,05) nm Amax (Ae): 213 (Ag -13,3), 234’ (Ag-3,6) nm
Hinh 4.30. Cau truc hoa hoc, tuong tic HMBC, COSY chinh cta hop chat ML.10
va gia tri phd CD ctia hop chat ML10 va hop chat tham khao

Pho khéi ESI-MS (hinh PL108) & ché d6 positive cho tin hiéu tai m/z 337,12
[(M+H)-H,0]" vi vay khdi luong phén tir ctia hop chat ML10 1a M = 354 phu hop
v6i cong thirc phan tir 12 CaoH1306. Két hop v6i phd *C NMR, hop chat ML10 co
c4u tao voi hai phan hoan toan ddi ximg.

Nhu vay, ML10 dugc xéac dinh 1a (-)-sesamin (hinh 4.30) khi so sanh voi tai
liéu tham khao [134]; cting véi d6, trén phd CD (hinh PL109) xut hién cac hiéu Gmg
Cotton am tai Amax 212 (Ag -4,19), 233 (Ae -4,05) nm kha phu hop véi cac hi€u tng
Cotton cua (-)-sesamin-2,2'-diol tai Amax 213 (Ag -13,3), 234 (Ag -3,6) nm [135] cho
phép xac dinh ciu hinh tuyét doi cia ML10 1a 7R,7'R,8S,8'S. S6 liéu phdo NMR cua
hop chat ML10 dugc téng hop trén bang 4.12.

4.1.11. Hop chit ML11: hinokinin

Hop chit ML11 phan 1ap dugc dudi dang dau, mau vang.

Ph6 *C NMR (hinh 4.31) ctia hop chat ML11 ghi nhan tin hiéu ctia 20 carbon.
Két hop voi phd DEPT (hinh PL110) x4c nhan ¢6 6 carbon vong thom khong lién két
hydrogen, 1 carbon carbonyl (6c 178,41), 8 nhém methine va 5 nhom methylene.

Pho "H NMR (hinh 4.31) cia hop chat ML11 xac dinh tin hiéu ctia 2 nhan thom
dang ABX, [én 6,63 (1H, d, J = 1,8 Hz, H-2), 6,73 (1H, d, J = 7,9 Hz, H-5) va 6,60
(1H,dd,J=7,9, 1,8 Hz, H-6)] va [6,45 (1H, d, /= 1,8 Hz, H-2"), 6,70 (1H, d, J = 8,2
Hz, H-5") va 6,46 (1H, dd, J= 8,2, 1,8 Hz, H-6")]. Ngoai ra, phé "H NMR cua ML11
con ghi nhén tin hi¢u cac proton cua 3 nhom methylene mang oxygen tai 6u 5,93 (2H,
m), 5,94 (2H, m) va 4,13 (1H, dd, J=9,2, 6,9 Hz), 3,86 (1H, dd, /= 9,2, 7,1 Hz); cac
proton cua 2 nhom methylene tai éu 2,59 (1H, dd, J=9,8, 3,2 Hz), 2,46 (1H, dd, J =
9,8, 7,3 Hz) va 2,98 (1H, dd, J = 14,1, 5,1 Hz), 2,84 (1H, dd, J = 14,1, 7,5 Hz); hai
proton cta hai nhém methine tai 2,53 (1H, ddd, J/=9,5, 7,3, 5,1 Hz), 2,45 (1H, ddd,
J=9,5,7,3,4,6 Hz).
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Hinh 4.31. Ph6 '*C NMR (150 MHz, CDCl;) ctia hop chat ML11
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Hinh 4.32. Pho '"H NMR (600 MHz, CDCls) cua hop chat ML11

Duya trén pho COSY (hinh PL113) gitip ta x4c dinh vong y-lactone va hai vong
thom dang ABX.

T T T T

Pho HMBC (hinh PL112) cta hop chat ML11 ghi nhén tin hiéu twong tac gitta
H-2 voi C-7 (3¢ 34,88) tao thanh manh ciu trac benzyl, ddng thoi ghi nhan tin hiéu
gitta H-7 véi vi tri C-8 (3¢ 46,53) cia vong y-lactone. Ngoai ra, phd HMBC ciing thé
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hién tuong tac gitra cac proton cia nhom dioxymethylene (-OCH20-) véi cac carbon

ctia nhan thom x4c nhan cac vi tri cta 2 nhom nay tai 5c 101,03 va 101,02. Cac phan

cdu trac trén cho phép ta du doan vé mot hop chat hop chat dibezylbutyrolactone

lignan v&i vong y-lactone & trung tim lién két véi hai mach nhanh benzyl.
Pho khéi ESI-MS (hinh PL114) & ché d6 positive cho tin hiéu tai m/z 355,09
[M+H]" vi vay khéi luong phan tir ctia hop chat ML11 1a M = 354 phu hop véi cong
thirc phan tur 1a C20H180es.
Bang 4.13. S6 liéu phd NMR cuia hop chat ML11

oo | *8AM | B Su™ dang pic | *8u* dang pic | HMBC | COSY
Vi tri DEPT ) ;
M| (ppm) | (ppm) (. Ho) GH) | (HoC) |HoH)
I 1316 [131.63] C
2 | 1094 [10947| CH | 6.63d(1.8) 6.64d(1.6) | 3.4.675
3 | 147.9 |147.93] C
4 | 1463 |146,51| C
5 1083 |10831] CH | 6.73d(7.9) 671d(83) | 3412 | 6
6 | 1222 |122.25| CH | 6,60 dd (7.9, 1.8) | 6,61 dd (1,6.7.8)| 2.7.4 5
2,98 dd (14,1, 5.1)[2.99 dd (14.0. 5.0) ,
7o 348 3488 CH 1y 'or 14 (14,1, 7.5)2.85 dd (14,0, 7.2)| 268987 8
2.53 ddd
8| 465 4653 | CH | 2000 | 26124im | 7917 | 7
9 | 1784 [17841] C
OCILO| 101,0 |101,03| CHa 593 m 5.98-5.91 m 34
" | 1316 |13137] C
2 [ 108.8 |108.84] CH | 6.45d(1.8) 6.50-644m | 2375
3 1479 [14791] C
4 | 1463 | 146,40 C
5 | 1083 |10838| CH |  6.70 (8.2) 6.74d(7.8) 14236 ¢
6 | 1215 | 121,57 CH |646dd (8.2, 1.8)| 6.50-644m |23.6.74] 5
, 259dd(9.8.32)| 2.61241m [6.8.912 o
7| 383 3841 | CH |30 (0 t0e TS) Sy ] 8
, 2.45 ddd 26891 -
g a3 a2 i | TN 261241 o 7'9
, 413dd (92,69) | 414dd O.L.7.0)| - ., —
O | TLL P TLIS R |3 ed 4402, 7.1) | 3.87dd 01700 | 0 | 857
OCIL0| 101,0 | 101,02 | CHa 5.94 m 5.98-5.91 m 34

“Do trong CD3OD, "150 MHz, 600 MHz "Gid tri *C va 'H ciia hinokinin [136].
Sau khi tong hop cac so6 liéu phd NMR (bang 4.13), hop chat ML11 dugc xac

nhan 1a hinokinin khi di chiéu voi tai liéu tham khao [136]. Trén phé CD (hinh
PL115) xuat hién cac hiéu tmg Cotton tai Amax 236 (At -2,50), 290 (A -2,51) nm kha
phu hop véi cac hi¢u iing Cotton cuia rubrifloside B tai Amax 237 (Age —4.53), 288 (Ae
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—11.94) nm [137] cho phép xac dinh c4u hinh tuyét d6i cia ML11 13 8R.8'S. Cong
thirc cdu tao ctia ML11 dugc trinh bay trén hinh 4.33.

Aanax (A€): 236 (Ag -2,50), 290 (A -2,51) nm

/\0 HMBC ~~ X COSY 0/\ OGlc(6-1)-Ara
B\\ , /K Rubrifloside B

Amax (A€): 237 (A —4,53), 288 (Ae —11,94) nm

Hinh 4.33. Céu trac hoa hoc, twong tac HMBC, COSY chinh cua hop chit ML11
va gia tri phd CD ctia hgp chat ML11 va hop chat tham khao
4.1.12. Hop chit ML12: dihydrosesamin

Hop chit ML12 phan 1ap dugc dudi dang dau mau vang nhat.

Ph6 '*C NMR (hinh 4.35) cta hgp chat ML12 ghi nhén tin hiéu cta 20 carbon
bao gém 12 carbon cua 2 vong thom [6c 134,19, 106,30, 147,80, 145,96, 108,31,
119,06, 137,11, 108,95, 147,87, 146,91, 108,08, 121,43], 4 carbon cua vong
tetrahydrofuran [dc 82,90 (C-7), 52,63 (C-8), 42,34 (C-8"), 72,92 (C-9")], mot carbon
methylene tai 6c 33,28 (C-7"), mot nhom oxymethylen tai 6c 60,91 (C-9) va 2 carbon
dioxymethylene [6c 100,89 va 101,00].

Pho '"H NMR (hinh 4.34) cta hop chat ML12 xé4c dinh tin hiéu ctia 2 nhan thom
dang ABX [6n 6,83 (1H, d, J= 1,5 Hz, H-2), 6,73 (1H, d, J= 8,0 Hz, H-5), 6,77 (1H,
d,J=38.,0, 1,5 Hz, H-6)] va [6,68 (1H, d, /= 1,6 Hz, H-2"), 6,75 (1H, dd, J= 8,0, 1,6
Hz, H-5"), 6,63 (1H, dd, J = 8,0, 1,6 Hz, H-6')]. Ngoai ra, phé 'H NMR cta ML12
con ghi nhan céc tin hi€u proton cia 4 nhom methylene mang oxygen tai du 5,93 (2H,
s), 5,92 (2H, s), 3,89 (1H, dd, /= 10,7, 6,9 Hz), 3,75 (1H, dd, J = 10,7, 6,7 Hz), 4,04
(1H, dd, J = 8,6, 6,7 Hz)/ 3,71 (1H, dd, J = 8,6, 6,6 Hz); hai proton cua 1 nhém
methylene tai ou 2,87 (1H, dd, J = 13,7, 5,4 Hz), 2,53 (1H, dd, /= 13,7, 10,4 Hz); 3
proton cuia ba nhoém methine tai 4,79 (1H, d, J = 6,3 Hz), 2,35 (1H, td, J = 6,8, 6,3
Hz) va 2,69 (1H, tdd, J = 8,6, 6,8, 5,4 Hz).

Thong tin trén phd 'H va *C NMR, hop chat ML12 dugc xac dinh 12 mot lignan
tetrahydrofuran. Pho khdi ESI-MS (hinh PL122) ¢ ché do negative cho tin hiéu tai
m/z 355,30 [M—H]™ do d6 khéi lugng phan tir cia hop chat ML11 1a M = 356 phu
hop véi cong thirc phan tir 1a C2oH200es.

Trén phd CD (hinh PL123) ctia hop chat ML12 xuat hién cac hiéu tng Cotton
tai Amax 216 (Ag +0,77), 293 (Ag -0,43) nm kha phu hop véi cac hi¢u ing Cotton cua
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tianshanoside A tai Amax 215 (Ag +4,35), 291 (Ag -2,26) nm [138] cho phép xac dinh
c4u hinh tuyét d6i cia ML12 13 75,8R,8'R.
Sau khi tong hop cac s6 liéu phd NMR (bang 4.

;_¢

4), hop chat ML12 duoc xéac

dinh 1a dihydrosesamin (hinh 4.36) khi so sanh vai tai li¢u tham khao [139]
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Hinh 4.34. Pho 'H NMR (600 MHz, CDCls) ctia hop chat ML12
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Hinh 4.35. Ph6 '*C NMR (150 MHz, CDCls) ctia hop chat ML12
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Bang 4.14. S6 liéu phd NMR ciia hop chat ML12

Vitri | #§¢* | §c*® |DEPT| 8y*¢ dang pic | *8u™ dang pic | HMBC | COSY
(ppm)| (ppm) (J, Hz) (J, Hz) (H—C) (H—H)
1 |134,1]134.19] C
2 1106,6(106,30 | CH 6,83 d (1,5 6,61-6,82 m 2,4,7
3 147,81147,80| C
4 1146,1|145,96| C
5 108,7[108,31| CH 6,73 d (8,0) 6,61-6,82 m 1,2,4,6
6 [119,3]119,06] CH |6,77dd (8,0,1,5)| 6,61-6,82 m 2,3,7
7 182718290 | CH | 4,79d(63) 478d(6.1) | 189 | 8
8 52,9 152,63 | CH | 2,35td (6,8, 6,3) 2,30-2,37 m 7,9 1798
9 60,7 60,91 | CHz 3,80 dd (10,7, 6,9)[3,87 dd (10,6, 7,0)] 7.8 | 7.8
3,75 dd (10,7, 6,7)[3,73 dd (10,7, 6.,8)
1" |137,4|137,11| C
2" 1109,3/108,95| CH 6,68 d (1,6) 6,61-6,82m | 4.,6',7
3" 1148,21147,87| C
4 |1472[14691] C
5" 1108,2/108,08| CH |6,75dd (8,0,1,6)| 6,61-6,82 m 1,3’
6 |121,4/121,43| CH |6,63dd (8,0,1,6)| 6,61-6,82 m 2'4"7
7 33,4 | 33,28 | CH2 |2,87dd (13,7, 5,4)2,86 dd (13,5, 5,2)|1',8',9".8| 7',8'
2,53dd 2,52.dd
(13,7, 10,4) (13,4, 10,5)
8’ 42,7 | 42,34 | CH 2,69 tdd 2,64-2,73 m 7',9".8
(8,6, 6,8,5.4)
9 73,3 | 72,92 | CH2 | 4,04 dd (8,6, 6,7) | 4,03 dd (8,5, 6,6) | 7'.8’ 8,9’
3,71 dd (8.6, 6,6) | 3,71 dd (8.5, 6.6)
OCH-0|101,0/100,89 | CH> 5,93 s 5,93 s 3,4
OCH-0|101,1/101,00| CH> 5,92s 5,92s 2'3"4'

“Do trong CDCl3, *150 MHz, <600 MHz, °75 MHz, 300 MHz “Gida tri 3C va 'H cia
(£)-dihydrosesamin [139].
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HMBC ~~ X\

COSY

HO
\\\\X 9

Aunae (A€) 216 (+0,77), 293 (-0,43) nm

Hinh 4.36. Cau trac hoa hoc, trong taic HMBC, COSY chinh ctia hop chat ML12 va
gi4 tri pho CD cua hop chat ML12 va hop chat tham khao
Két lugn:

Tir dich chiét MeOH cua 14 loai M. lamdongensis da phan 1ap va xac dinh ciu

trac ctia 18 hop chat gom:

9

MeO

87

7
% 9'
7y o}
o 3: °>
40 Tianshano

OGlc(2-1)-Glc

side A

OMe

Amax (A€) 215 (+4,35), 291 (-2,26) nm
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- 10 hop chét flavonoid: ML1, ML2, ML3, ML4, ML5, ML6a, ML6b, ML7a,
ML7b, ML13;

- 02 hop chét cerebroside: MLS8, ML9;

- 03 hop chit lignan: ML10, ML11, ML12;

- 02 hop chit sterol: ML14, ML15;

- 01 hop chat acid béo: ML16.

Trong d6, cac hop chat ML1, ML2, ML6b, ML7a, ML7b, MLS, ML,
ML11, ML13 duoc phan 1ap 1an dau tién tir chi Magnolia.

4.2. Két qua nghién ctru va xdc dinh cau tric cic hop chat phan lap tir loai M.
tiepii
4.2.1. Hop chit MTI1: kaempferol 3-neohesperidoside

Hop chat MT1 phan lap duoc dudi dang bot mau vang.

Pho '"H NMR (hinh 4.37) cta hop chat MT1 xuét hién cac tin hiéu cua khung
aglycone kaempferol [6n 8,07 (2H, d, J=9,0 Hz, H-2', H-6"), 6,91 (2H, d, J= 9,0 Hz,
H-3', H-5'), 6,40 (1H, d, J=2,1 Hz, H-8) va 6,21 (1H, d, J= 2,1 Hz, H-6)]. Bén canh
do, tin hi¢u cta hai proton anomer cta hai géc duong duogc ghi nhén tai ou 5,76 (d, J
=7,6 Hz, H-1") va 5,25 (d, /= 1,6 Hz, H-1"""). Vung tin hi€u tor du 4,06 - 3,25 ppm

ghi nhan tin hi€u proton cua cac nhém methine ciia goc duong.

13 12 1 10 9

Hinh 4.37. Pho 'H NMR (600 MHz, CD3;0D) ctia hop chét MTl
Pho '3C NMR (hinh 4.38) va pho DEPT (hinh PL140) cho thay tin hiéu cta 27

carbon bao gdm 15 carbon ctia khung aglycone va 12 carbon cta 2 don vi duong.
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Két hop phd HSQC (hinh PL141) ciia MT1 cho thay tin hiéu gan két ciia proton
tai 8 5,76 (H-1'") va 5,25 (H-1"") voi carbon anomer gdc dudng glucose tai 8¢ 100,30
(C-1"") va rhamnose tai 8¢ 102,62 (C-1""). Trén phé HMBC (hinh PL142) x4c nhin
tin hi€u twong tac gitra proton anomer H-1" (Glc) véi vi tri C-3 (8¢ 134,45) ctia khung
flavonol va giita H-1"" (Rha) véi C-2" (8¢ 72,41, Glc); do @6, gbc dudng gian vao vi
tri C-3 1a a-L-rhamnopyranosyl-(1—2)-£-D-glucopyranoside.
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Hinh 4.38. Pho '*C NMR (150 MHz, CD;0D) cta hop chat MT1
Pho khdi ESI-MS & ché d6 positive (hinh PL144) cho céc tin hiéu tai m/z 595,14
[M+H]", 449,10 [(M+H)-Rha]*, 287,06 [(M+H)-Rha—Glc]*; & ché do negative (hinh
PL145) cho tin hiéu tai m/z 593,01 [M—H]" do vay khéi luong phén tir ctia hop chét
MT1 (M = 594) phu hop véi cong thirc phan tir C27H30015.
Tong hop dit lidu phd (bang 4.15), hop chat MT1 dugc xéac dinh 14 kaempferol
3-neohesperidoside [140]. Cong thirc cdu tao ciia MT1 duoc biéu dién trén hinh 4.39.

}_1(3(: (:) 1 )
HO
HO

OH

Hinh 4.39. Cau trac héa hoc va twong tic HMBC chinh cua hop chat MT1
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Bang 4.15. S6 liéu phd NMR cua hop chat MT1

Vi|#8c™4| 8c™® DEPT| 8y** dang pic *3u™ dang pic | HMBC |COSY
tri (ppm)| (ppm) (J, Hz) (J, Hz) H—-C) (H—H)
2 |161,3(161,30] C

3 1134,4\13445| C

4 1179,3(179,40| C

51163,21163,20| C

6 199,799,71 | CH 6,21d(2,1) 6,15 brs 5,7,8,10 8

7 1165,91165,67| C

8194,6 | 94,58 | CH 6,40d (2,1) 6,35 brs 6,7,9,10 6

9 |158,4|158,54| C

101105,9|1105,99, C

1" [123,1]123.15] C

2'1132,11132,10| CH 8,07 d (9,0) 8,02 d (8,4) 3'.5,6',4'2 3
3 [116,2[116,11] CH | 6,91 d (9,0) 6.87d(84) | 1352 | 2
4' 1158,41158,44| C

5 [116,2[116,11] CH | 6,91 d (9,0) 6.87d(84) | 1352 | 6
6 [132,1[132,10] CH | 8,07d(9,0) 8.02d(84) |23542| 5
1"(100,2{100,30| CH 5,76 d (7,6) 5,72d (7,6) 3”3 2"
21 80,0 | 80,07 | CH | 3,64 dd (9,5,7,6) |3,60dd (9,0,7,6)| 1",5",1" 1"
37 78,9 | 7895 | CH | 3,58t (8.8) 3,53 £ (9,0) 172" 4" | 4"
47718 7185 | CH | 331t(8.8) 3.27£(9,0) 576" | 375"
571 78,4 | 78,36 | CH 3,25 ddd 3,22m 4" 4".6"

(9,5,5,7,2,3)
6" 62,0 62,65 | CH2 | 3,75dd (12,0, 2,3) |3,71 dd (12,0, 1,5) 374" 6",3"
3,53dd (12,0, 5,7) |13,54 dd (12,0, 5,0)

1"1102,6(102,62| CH 5,25d (1,6) 521d(1,6) ([2'"3""5™"2" 2™
2" 72,4 | 72,41 | CH | 4,02dd (3,4, 1,6) | 3,98 dd (3,0, 1,6) 23" 1,3
371 72,31 72,32 | CH | 3,80dd (9,6, 3,4) |3,75dd (9,0, 3,0) 45" 2.4
4" 74,4 | 74,06 | CH 3,36t (9,6) 3,31t(9,0) 2'",3",5",6" 3",5"
5"'169,9 16992 | CH | 4,06dd (9,6, 6,2) 4,00 m 2 3" 6" | 46"
6" 17,51 17,53 | CH3 0,98 d (6,2) 0,93 d (6,0) 45" 6" 5™

“Do trong CD30D, 600 MHz, <150 MHz, 125 MHz, ¢500 MHz
“Gida tri ®C va 'H ciia kaempferol 3-neohesperidoside [130].
4.2.2. Hop chat MT?2: nicotiflorin

Hop chat MT2 phan lap dugc dang bot mau vang.
Pho 'H NMR (hinh 4.40) ctia hgp chat MT2 xuit hién cac tin hiéu cua phan
aglycone kaempferol [6n 8,08 (2H, d, /= 9,0 Hz, H-2', H-6"), 6,91 (2H, d, J=9,0 Hz,
H-3', H-5"), 6,43 (1H, d, J=2,1 Hz, H-8) va 6,23 (1H, d, J = 2,1 Hz, H-6)], hai proton
anomer cua hai géc duong dugc ghi nhan tai on 5,15 (d, J= 7,8 Hz, H-1"") va 4,54 (d,

J=12Hz, H-1").
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Pho C NMR (hinh 4.41) két hop véi phd DEPT (hinh PL147) cho thiy tin
hiéu ctia 27 carbon bao gdm 15 carbon ctia khung aglycone va 12 carbon ctia 02 don

vi duong.
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Hinh 4.40. Pho 'H NMR (600 MHz, CD;OD) ctia hop chat MT2
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Hinh 4.41. Ph6 '*C NMR (150 MHz, CD;0D) caa hop chat MT2
Trén phd HMBC (hinh PL149) ctia hop chat MT2 xac nhan tin hiéu twong tac
giita proton anomer ctia goc duong H-1"" (8u 5,15, Glc) véi vi tri C-3 (8¢ 135,52) clia
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khung flavone va giitra H-1"" (8u 4,54, Rha) v6i C-6" (8¢ 68,58), do d6, gbc duong
gan vao vi tri C-3 1 a-L-rhamnopyranosyl-(1—6)-A-D-glucopyranoside.
Bang 4.16. S6 liéu phd NMR cua hop chat MT2

Vi| *§c*4 | 8c* DEPT| 8y’ dang pic | *6u™%dang pic | HMBC | COSY
tri| (ppm) | (ppm) (J, Hz) (J, Hz) (H—-C) |(H—H)
2 1159,251159.42) C

3 1135,38]135,52] C

4 1179,201179,42| C

51162,80]163,00f C

6 | 99,89 | 99,99 | CH 6,23d (2,1) 6,20 d (2,0) 5,7,8,10 8

7 1165,811166,07| C

8 194,84 | 9493 | CH 6,43d (2,1) 6,39 d (2,0) 6,7,9,10 6

9 |158,36|158,56| C

10/105,57|105,67| C

1" 122,631122,77| C

2'1132,25(132,37| CH 8,08 d (9,0) 8,05 d (8,8) 2,346’ 3’
3"1116,03|116,14| CH 6,91 d (9,0) 6,88 d (8,8) 5,1 2
4"1161,31|161,48| C

5"(116,03|116,14| CH 6,91 d (9,0) 6,88 d (8,8) 1’3 6
6' 1132,25|132,37| CH 8,08 d (9,0) 8,05 d (8,8) 2,2'3' 4 5’
1"1104,52|104,60| CH 5,15d(7,8) 5,12d(7,2) 3,3" 2"
2" 75,71 | 75,77 | CH 3,45t (7.,8) 3,42 m 1",2" 3" 1"
3" 78,09 | 78,16 | CH 3,44t (8.4) 34l m 1",2"3" 4" 4"
4" 71,40 | 71,46 | CH 3,27t (6,6) 3,25t (7,6) 3",6" 3"
5" 77,50 | 77,23 | CH | 3,36dd (9,6, 1,5) 3,34 m 1".4",6" 6"
6" | 68,53 | 68,58 | CH> |3,83dd (10,8, 1,5) | 3,80d(10,0) | 4",5",1" | 5",6"

3,40dd (11,4, 6,3) 3,38 m

1"1102,331102,43| CH 4,54 d (1,5) 4,51d((24) 3".5",6" 2™
2"1°72,04 | 72,09 | CH | 3,65dd (3.3, 1,5) 3,63 m 34" 1",3"
3" 72,26 | 72,31 | CH | 3,54dd (9,6, 3,3) 3,52dd (9,6, 3,6)] 4,5 24"
4"\ 73,85 | 73,91 | CH 3,30t (8,4) 3,27t (8,0) 3".5" 35"
5" 69,69 | 69,73 | CH 3,48 m 3,44 m 3",6" 6"
6" 17,96 | 17,90 | CH;3 1,14 d (6,6) 1,11 d (6,4) 4m.5m 5™

“Do trong CD30D, 600 MHz, <125 MHz, 250 MHz
“Gid tri ®C va 'H cia nicotiflorin [141].
Pho khéi ESI-MS ¢ ché do positive (hinh PL152) cho céc tin hiéu tai m/z 595,14

[M+H]", 449,11 [(M+H)-Rha]*, 287,08 [(M+H)-Rha—Glc]"; & ché d6 negative (hinh
PL153) cho tin hiéu tai m/z 593,03 [M—H]™ vi vay khdi lugng phan tur cia hop chit
MT2 1a M = 594, phu hop v6i cong thirc phan tir 1a C27H30015.
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Hop chat MT2 duoc xé4c dinh 1a kaempferol 3-rutinoside hay nicotiflorin khi
dbi chiéu voi tai liéu tham khao [141]. Cong thirc ciu tao cia MT2 duoc biéu dién
trén hinh 4.42.

HsC 1
How
HO

OH
Hinh 4.42. Cau trac héa hoc va tuong tac HMBC chinh cta hop chat MT2

4.2.3. Hop chit MT3: isoquercitrin

Hop chit MT3 phan 1ap dugc dudi dang bot mau vang.

Ph6 'H NMR (hinh 4.43) cia MT3 xac dinh tin hiéu ciia cac proton ctia phan
khung alycone quercetin [6n 7,73 (1H, d, J = 2,1 Hz, H-2"), 6,89 (1H, d, J = 8,4 Hz,
H-5"), 7,61 (1H, d, J= 8,4, 2,1 Hz, H-6"), 6,42 (1H, d, /= 1,8 Hz, H-8) va 6,23 (1H,
d, J= 1,8 Hz, H-6)], mdt proton anomer ctia gdc dudng duoc ghi nhén tai du 5,26 (d,

11T O

] T 1 1 1

2 1 0 -1 ppm

1 10 9 8 M s & 3 z
1 A Y | 1 11 3 ) &
gl Gl [ EEEEEE

Hinh 4.43. Pho 'H NMR (600 MHz, CD;0D) ctia hop chat MT3
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Ph6 *C NMR (hinh 4.44) ciia MT3 ghi nhan tin hiéu cta 21 carbon trong phan
tir. Két hop v6i phd khoi ESI-MS (hinh PL159) ché d6 positive cho cac tin hiéu tai
m/z 465,01 [M+H]*, 303,02 [(M+H)-Glc]", khdi lugng phan tir ctia hop chat MT3
la M = 464 phu hgp vdi cong thire phan tir 1a C21H20012.
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Hinh 4.44. Ph6 '*C NMR (150 MHz, CD;0D) caa hop chat MT3
Bang 4.17. S6 liéu phd NMR cua hop chat MT3

Vi| *§c* | 8c*® | 8w dang pic | *8u* dang pic | HMBC | COSY
tri | (ppm) | (ppm) (J, Hz) (J,Hz) H—-C) | (H-H)
2 | 158,47 | 158,48

3 135,61 | 135,65

4 179,50 | 179,51

5 1163,07 | 163,06

6 | 99,87 | 99,90 6,23 d (1,8) 6,21d (1,5) 5,7,8,10 8
7 1165,99 | 166,01

8 | 94,69 | 94,72 6,42 d (1,8) 6,40 d (1,5) 6,7,10 6
9 | 159,02 | 159,06

10 | 105,07 | 105,72

1' | 123,18 | 123,20

2' [ 11599 [ 117,59 | 7,73d(2,1) 7.85s 23456 | 6'
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3" | 149,84 | 149,85

4" 145,91 ] 14591

5 117,54 | 116,02 | 6,89d (8,4) 6,36 d (8,0) 2346 6
6' | 123,08 | 123,10 | 7,61 dd (8,4,2,1)| 7,59 d (8,0) 2,35 25
1" 104,28 | 104,36 | 5,26 d (7,5) 510d(7,5) | 32"3"5" | 2"
27177573 | 75,73 3,50dd (9,0, 7,5)]3,50dd (9,0,7,5)| 1"3"5" 1"
37| 78,12 | 78,13 | 3,45t(9,0) 3,56 £ (9,0) 2" 4" 5"

47122 | 7125 | 3,37t(9,0) 3,54 £ (9,0) 375"6" 5"
57 78,39 | 78,39 3,24 m 3.4l m 13" 4" 6" | 46"

6" | 62,56 | 62,58 [3,73dd (11,4,2,1)[3,80 dd (12,0,2,0)| 3"4"5" | 56"
3,60 dd (11,4, 5,4)[3,37 dd (12,0, 5,0)

“Do trong CD30D, 600 MHz, 150 MHz, 500 MHz, ¢125 MHz *Gia tri 3C va 'H
’czia isoquercitrin [142]. ’
Sau khi phan tich chi tiét cac phé6 NMR (bang 4.17), hop chat MT3 dugc xac

dinh 13 isoquercetin [142]. Cong thirc cau tao ciia MT3 duogc biéu dién trén hinh 4.45.

HMBCG™ ™

(0] OH 0] OH
Hinh 4.45. Cau trac hoa hoc va tuong tac HMBC chinh cta hop chat MT3

4.2.4. Hop chit MT4: magnoloside A

Hop chat MT4 phan 1ap duoc dudi dang chat bot mau nau do.

Ph6 '"H NMR (hinh 4.46) ctia hop chat MT4 cho thay nhiing tin hiéu ciia nhém
trans-caffeoyl va 3,4-dihydroxy phenylethanol vi cac tin hi€u cua hai vong thom
dang ABX [6u 7,09 (1H, d, J=2,1 Hz), 6,81 (1H, d,J=8,2 Hz) va 7,00 (1H, dd, J =
8,2,2,1 Hz)] va [ou 6,72 (1H, d, J= 2,1 Hz), 6,69 (1H, d, J = 8,0 Hz), 6,59 (1H, dd,
J=28,0, 2,1 Hz)]. Tin hi€u cua cdp proton trans-olefinic xuét hién tai du 7,61 (1H, d,
J =159 Hz), 6,37 (1H, d, J = 15,9 Hz) va tin hi€u cua céc proton nhom benzylic
methylene tai 6u 2,80 (2H, td, /= 7,0, 2,5 Hz), 4,07 (1H, ddd, /= 9,5, 8,2, 7,0 Hz) va
3,71 (1H, m). Bén canh dd, hai proton anomer xuét hién tai du 4,75 (1H,d,J=17,9
Hz) va 4,93 (1H, d, J = 1,7 Hz). Ngoai ra, phé "H NMR cua hop chdt MT4 con cho
théy su hi¢n di¢n cia mot nhém methyl tai 6y 1,26 (3H, d, J = 6,3 Hz) cho ta dy doan
vé mot gbe duong rhamnose. Céc tin hidu trén goi y vé mot hop chat phenylethanoid
glycoside.

Pho *C NMR (hinh 4.47) két hop véi phd HSQC (hinh PL161) cta hop chit
MT4 xac nhan sy hién dién cua 29 carbon trong d6 c6 1 carbon carbonyl tai 6c 168,85
(C-9".
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Phé HSQC cho ta xac dinh 2 nhém methine ndi doi tai &y 7,61/147,25 (C-7")va
6,37/115,17 (C-8"), cac tin hi€u cua hai proton anomer cua hai géc dudng tai on
4,75/100,81 (C-1") va 4,93/98,45 (C-1"").
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Hinh 4.46. Pho 'H NMR (600 MHz, CD;OD) ctia hop chat MT4
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Hinh 4.47. Pho '*C NMR (150 MHz, CD;0D) cta hop chat MT4

Tuong tac trén phd HMBC (hinh PL162) cia hop chit MT4 giira
proton anomer ctia géc duong thir nhat tai du 4,75 (H-1", All) va C-8 (3¢ 72,11) cho

ppm
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thdy gbc phenylethanol gan véi C-1" (8¢ 100,81), twong tac giita proton tai du 5,74
(H-3", All) va C-9' (8¢ 168,85) x4c nhan gdc trans-caffeoyl gan véi C-3" (8¢ 71,16,
All), cung véi do proton anomer tai 6u 4,93 (H-1"", Rha) tuong tac véi C-2" (3¢

73,77) cho thiy gbc duong rhamnose gan véi C-2" ctia gbe dudng allose.
Bang 4.18. S6 liéu phd NMR cua hop chat MT4

Vitri| *§¢*¢ | 8¢ IDEPT| 8u™° dang pic *du™* dang pic HMBC |COSY
(ppm)| (ppm) (J, Hz) (J, Hz) (H—-C) (H—H)

1 |131,5]131,60] C

2 |117,0(117,15| CH 6,72d (2,1) 6,71 d (2,0) 3,4,6,7 5,6
3 |145,7]146,05| C

4 |144,3|144,63| C

5 |116,3]116,34| CH 6,69 d (8,0) 6,69 d (8,0) 1,3,4 2,6
6 |121,2]121,33| CH |6,59dd (8,0, 2,1)| 6,57 dd (8,0, 2,0) 2,47 2,5
7 | 36,4 |36,73 | CH> | 2,80 td (7,0, 2,5) 2,78 t(7,2) 1,2,6,8 8

8 | 71,9 | 72,11 | CH2 4,07 ddd 4,05-4,01 1",1,7 7,8

(9,5, 8,2,7,0)
3,71 m

1" |1127,6 127,81 C

2" [ 115,21115,26] CH 7,09d (2,1) 7,08 d (2,0) 3'.4".6' 6’
3" | 146,4|146,82| C

4" 1149,31149,62| C

5" |116,4|116,52| CH 6,81d(8,2) 6,80 d (8,4) 1',2",3",4' 6’
6’ [123,0(123,04] CH |7,00dd (8,2, 2,1)|6,96 dd (8.4, 2,0) 2.4 7' 2'5'
7" | 147,1|147,25| CH 7,61 d (15,9) 7,61d(16,0) 1,6',8',9’ 8’
8" 1114,9|115,17| CH 6,37 d (15,9) 6,37 d (16,0) 1.,7',9' 7'
9" 1168,8(168,85| C

1" 1100,5|100,81| CH 4,75d(7,9) 4,74 d (8,0) 8,5" 2"
2" | 73,6 | 73,77 | CH |3,68 dd (8,0, 3,0) 3,69-3,66 371" 1"
3" | 71,0 | 71,16 | CH 5,74t (3,0) 5,75dd (2,4,2,4) (1",2",4"5".9'| 4"5"
4" 1 66,9 | 67,18 | CH |3,75dd (10,0, 3,0)|3,77 dd (10,4, 2,4) 3".6" 3"
5" 1 75,7 176,04 | CH 3,82 ddd 3,81 m 4" 6" 4" 6"

(10,0, 5,4, 2,2)
6" | 62,562,772 | CH> |3,89dd (11,9, 2,2)(3,88 dd (12,0, 2,4) 1", 3" 6"
3,73 m

1" | 98,2 |98,45| CH 4,93 d(1,7) 4,94 brs 213" 5 2"
2" 71,8 172,01 | CH |3,66dd (3,4, 1,7) 3,69-3,66 1",3".4" |
3" 1 72,0 | 72,25 | CH |3,62dd (9,6, 3,4) | 3,64 dd (9,6, 3,2) 45" 4'"
4" 1 73,7 173,88 | CH 3,41 t(9,6) 3,45t (9,6) 256" | 35"
5" 1 69,7 169,93 | CH |4,02dd (9,6, 6,3) 4,05-4,01 4" 6" 6"",4"
6" | 17,8 | 17,95 | CH3 1,26 d (6,3) 1,25 d (6,4) 4'" 5 5

“Do trong CD30D, 600 MHz, <125 MHz, 400 MHz, <100 MHz
“Gida tri ®C va 'H ciia magnoloside A [143].
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Pho khéi ESI-MS (hinh PL164) & ché d6 positive cho cac tin hiéu tai m/z 625,15
[M+H]", 471,15 va 325,16 vi vay khdi lugng phan tir ctia hop chat MT4 1a M = 624
phu hop véi cong thirc phéan tir 1a C29H36015.

Sau khi phan tich chi tiét cac phd NMR (bang 4.18) thi hop chat MT4 duoc xéac
dinh 1a magnoloside A [143]. Cong thirc cdu tao cia MT4 duoc biéu dién trén hinh
4.48.

3 OH

OH

Hinh 4.48. C4u trac hoa hoc va twong tic HMBC, COSY chinh cta hop chit MT4
4.2.5. Hop chit MTS5: (+)-syringaresinol

Hop chit MT5 phan lap dugc dudi dang dau, mau vang nhat.

Pho 'H NMR (hinh 4.49) ctia hop chdt MT5 ghi nhan tin hiéu cta 2 proton
tuong duong ciia mot nhan thom bén nhom thé tai du 6,59 (2H, s). Pho 'H NMR cua
hop chat MT5 con ghi nhan 1 nhém methine mang oxygen tai 6u 4,73 (1H, d, /J=4,3
Hz), 1 nhém methine tai ou 3,09 (1H, ddd, J = 6,7, 4,3 Hz) va 1 nhom methylene
mang oxygen tai ou 4,28 (1H, dd, J=9,2, 6,7 Hz) va 3,92 (1H, dd, J=9,2, 3,8 Hz).
Bén canh do, tin hi€u cua 2 nhom methoxy tai éu 3,90 (6H, s, OMe) va 1 proton trao
d6i nhanh tai du 5,52 (1H, OH, s).

Ph6 *C NMR (hinh 4.50) cung véi phd HSQC (hinh PL166) ciia hop chat MT5
ghi nhan tin hi¢u cua 6 carbon vung nhan thom [oc 147,22 (x2), 134,39, 132,15 va
102,80 (x2)], 1 carbon nhoém methylene mang oxygen tai dc 71,84, 1 nhém methine
mang oxygen tai ou 86,11, 1 nhém methine tai 6c 54,39 va 2 nhém methoxy tai dc
56,43 (X2).

Céc tin hiéu cua phdé 'H va '3C NMR cho phép ta du doan vé mot hop chét
tetrahydrofurofuran cé cu tao dang C6-C3 twong ty nhu hop chat ML10.
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Hinh 4.50. Pho '3C NMR (150 MHz, CDCls) ctia hop chat MT5

Pho khéi ESI-MS & ché d6 positive (hinh PL168) cho tin hiéu tai m/z 419,05
[M+H]"; & ché d6 negative (hinh PL169) cho tin hiéu tai m/z 417,05 [M—H]" vi vy
khéi luong phén tir ciia hop chat MTS5 1a M = 418 phu hop v6i cong thirc phan tir 13
C2:H160s. Két hop véi phd '3C NMR, hop chat MTS5 dugc xac dinh 1a mét lignan c6
cdu trac d6i xtng twong tu ML10. Trén phd CD (hinh PL170) cia MT5 xuat hién
cac hi¢u ung Cotton duong tai Amax 203 (Ae+22,58), 233 (Ae+1,43), 288 (Ae+1,43)
nm khé phu hop voi cac hiéu ung Cotton cua (+)-acortatarinowin F tai Amax 211
(Ae+6,5), 228 (Ae+0,9), 276 (Ae+0,6) nm [144] cho phép xac dinh c4u hinh tuyét d6i

cua MTS5 1a 7S,7'S,8R,8'R.
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Bang 4.19. S6 liéu phd NMR cua hop chat MT5

Vitri | *§c¢| 8c*® [DEPT|  8u™° dang pic *$u™! dang pic| HMBC |COSY
(ppm)| (ppm) (J, Hz) (J, Hz) H—-C) |(H—H)
| 132,0|132,15| C
2 1102,6/102,80| CH 6,59 s 6,59 s 1,3,4,6,7
3 [147.11147.22] C
4 |1342[13439] C 5,52 s (OH) 5,57 s (OH) 3,45
5 (147114722 C
6 (102,6/102,80] CH 6,59 s 6,59 s 1,2,3,4,7
7 86,0 | 86,11 | CH 4,73 d (4,3) 3,10 m 1,2,6,8 8
8 54,2 | 54,39 | CH 3,09 dd (6,7, 4,3) 4,74 d (4,3) 1,7,89,8" | 7,9
9 | 71,7 71,84 | CHy | 428dd(9.2,67) [4.29dd(9.2,6,7)| 7.8.1 9
3,92 dd (9,2, 3,8) 3,90 m
" 132,01132,15] C
2" 1102,6(102,80| CH 6,59 s 6,59 s 1',3',4",6',7'
3 [147.1|14722] C
4 |1342[13439] C 5,52 s (OH) 5,57 s (OH)
5 1147114722 C
6’ 1102,6/102,80| CH 6,59 s 6,59 s 1,2',3",4"7'
7 86,0 | 86,11 | CH 4,73 d (4,3) 3,10 m 1,2',6',8' 8’
8’ 54,2 | 54,39 | CH 3,09 dd (6,7, 4,3) 4,74d 4,3) |1,7,8,9,8] 7.9
9 | 71,7 71,84 | CH2 | 4,28dd(9,2,6,7) 4,29dd(9,2,6,7)] 78,1 9
3,92 dd (9,2, 3,8) 3,90 m

3-OMe| 56,3 | 56,43 | CH 3,90 s 3,90 s 2,3

5-OMe| 56,3 | 56,43 | CH 3,90 s 3,90 s 5,6

3’-OMe| 56,3 | 56,43 | CH 3,90 s 3,90 s 2'3'

5'-OMe| 56,3 | 56,43 | CH 3,90 s 3,90 s 5',6'

“Do trong CDCl3, 600 MHz, 150 MHz, 500 MHz, 125 MHz
*Gia tri °C va 'H cia syringaresinol [145].
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Amax 203 (Ae+22,58), 233 (Ae+1,43), 288 (Aet+1,43) nm

N
G
4

OH

(+)-acortatarinowin F

Amax (A8) 211 (A&+6,5), 228 (Ae+0,9), 276 (Ae+0,6) nm

Hinh 4.51. C4u trac hoa hoc, twong tic HMBC, COSY chinh cta hop chat MT5 va
gia tri phd CD cua hop chat MT5 va hop chat tham khao
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Duya trén cac dit liéu phd NMR (bang 4.19) két hop so sanh véi tai liéu tham
khao [145], xac dinh MT5 1a (+)-syringaresinol ¢ cong thirc cau tao nhu trén hinh
4.51.

4.2.6. Hop chit MT6: (+)-pinoresinol

Hop chat MT6 phan 1ap duoc dudi dang chét rin mau trang.

Trén phé 'H NMR (hinh 4.52) cia MT6 ghi nhén tin hiéu cia mot nhan thom
dang ABX tuong ty nhu hop chit MT5 [0u 6,90 (d,/J=1,8 Hz, H-2), 6,89 (d, /=84
Hz, H-5), 6,82 (dd, J= 8,4, 1,8 Hz, H-6)]. Trén phd 'H NMR ctia MT6 ciing ghi nhan
tin hiéu cua mgt proton nhém methine mang oxygen [ou 4,74 (1H, d, J = 4,8 Hz, H-
7)], mot proton ciia nhém methine [dn 3,10 (1H, m, H-8)], hai proton cua nhoém
methylen mang oxygen [dn 4,25 (1H, dd, J= 10,0, 6,9 Hz, H-9a), 3,88 (1H, dd, J =
10,0, 4,2 Hz, H-9b)]. Ngoai ra, tin hi¢u cia nhém methoxy tai déu 3,90 (3H, s, 3-
OCH3) cling dugc ghi nhan.

Pho '3C NMR (hinh 4.53) cta hop chat MT6 ghi nhén tin hiéu cta 10 carbon
bao gém 6 carbon ciia nhan thom [dc 132,97 (C-1), 108,67 (C-2), 146,75 (C-3),
145,29 (C-4), 144,31 (C-5), 118,99 (C-6)], mot carbon mang oxygen (d¢ 85,91, C-7),
mot carbon cua nhom methine (3¢ 54,20, C-8), mot carbon cia nhém methylene mang
oxygen (0c 71,70, C-9) va mét nhém methoxy tai d¢ 56,00.

mmmmmmmm
o @ NN

wwwwww
oooooo

-5.622
4.741

mmmmnn
]

6.90 6.85 ppm | |
_ '\8 A

\

U' ‘ i ‘ "‘Ii

L = |0 P

1.01

| | T T T T T T T T T T T T T T T
57 5.6 55 54 53 52 5.1 50 49 48 47 46 45 44 43 42 41 40 39 3.8 3.7 36 35 34 33 3.2 3.1 ppm

- | o0 N~ e}
o o =1 © o
-

Hinh 4.52. Pho 'H NMR (600 MHz, CDCls) ctia hop chat MT6
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Hinh 4.53. Pho '3C NMR (150 MHz, CDCls) ctia hop chat MT6
Bang 4.20. S6 liéu phd NMR ctia hop chat MT6
Vi tri | *8¢™¢| §c™* du™? dang pic *3u™? dang pic | HMBC | COSY
(ppm)| (ppm) (J, Hz) (J, Hz) H-C) |(H-H)
1/1' 132,9 132,97
2/2' 108,6 108,67 | 6,90d (1,8) 6,90d(2,0) |1,3,4,6,7
3/3' |146,7 146,75
4/4" 1452 145,29
5/5' 1142 (11431 6,89d(8.4) 6,87d(8,5 |12347| 6
6/6' [118,9 [118,99 | 6,82 dd (8.4, 1,8) |6,81dd (8,0,2,0) | 1,2.4,7 5
7/7' 1858 | 8591 4,74 d (4,8) 4,73d (4,5 [1,2,689| 8
8/8' |54,1 | 54,20 3,10 m 3,09 m 1,7 7.9
9/9' |71,6 | 71,70 4,25 dd (10,0, 6,9) 4,26, dd (9,0, 7,0)| 7.8 8
3,88 dd (10,0, 4,2) |3,86 dd (9,0, 3,5)
3,3~ 55,9 | 56,00 3.90s 3.80s 3,3/
OCHz3

“Do trong CD30D, 600 MHz, 150 MHz, 500 MHz, ¢125MHz *Gid tri °C va 'H
cuia pinoresinol [146].

HO

Hinh 4.54. C4u trac hoa hoc va twong tic HMBC, COSY chinh cta hop chit MT6
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Sau khi phan tich chi tiét cac phé NMR thi 6 doi hoa hoc cia MT6 duogc trinh
bay trong bang 4.20 va hop chat MT6 duogc xac dinh 1a (+)-pinoresinol khi so sanh
v6i tai liéu tham khao [146] va cac hiéu tmg Cotton duong trén phé CD (MeOH) Amax
(Ae) 205 (+2,11), 228 (+0,33), 284 (+0,18) nm (hinh PL174) kha phu hop véi cac
hiéu tng Cotton cua (+)-acortatarinowin F tai Amax (Ag) 211 (+6,5), 228 (+0,9), 276
(+0,6) nm [144] cho phép xac dinh ciu hinh tuyét ddi cia MT6 1a 7S,7'S.8R.8'R.
Cong thirc cdu tao ciia MT6 duoc biéu dién trén hinh 4.54.

4.2.7. Hop chit MT7: (-)-acanthoside B

Hop chat MT7 phan 1ap duoc dudi dang bot vo dinh hinh mau vang.

Ph6 'H NMR (hinh 4.55) ciia hgp chdt MT7 ghi nhan tin hiéu cta hai cip
proton twong duong cua hai nhan thom 3 nhom thé tai 8u 6,74 (2H, s) va 6,68 (2H,
s), diéu ndy ching to hai nhan thom nay c6 cip proton & vi tri meta voi nhau. Cac
tin hiéu dic trung cua khung furofuran lignan duoc ghi nhan trén phd proton tai du
3,15 (1H, m, H-8"), 4,74 (1H, d, J = 4,8 Hz, H-7"), 3,94 (1H, d, J = 3,0 Hz, H-9a),
3,93 (1H, d, J = 3,0 Hz, H-9b), 3,16 (1H, m, H-8), 4,79 (1H, d, J = 4,2 Hz, H-7) va
4,30 (2H, m, H-9"). Bén canh d6, phé '"H NMR (hinh 4.13) ctia hgp chat MT7 con
ghi nhan céc tin hi€u ciia cdc nhém methoxy tai du 3,87 (6H, s) va 3,88 (6H, s).
Tin hi¢u cia mdt proton anomer ghi nhan tai éu 4,87 (1H, dd, J=7,2, 1,5 Hz, H-1"")
du doan vé mot géc duong trong phén ti.
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Pho '*C NMR (hinh 4.56) cta hgp chat MT7 ghi nhan tin hiéu cta 28 carbon.

Phé COSY (hinh PL180) cua hop chat MT?7 ciing xac nhan khung furofuran
ctia hop chat lignan (bang 4.21).

Ph6 HMBC (hinh PL178) cta hop chit MT7 ghi nhan tin hiéu cta proton

anomer H-1"" vdi carbon C-4' (8¢ 135,66) cia nhan thom.

s o
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Hinh 4.56. Pho '*C NMR (150 MHz, CD;0D) cta hop chat MT7

HO

HO
HO

Hinh 4.57. Cau trac hoéa hoc va tuong tic HMBC, COSY chinh ctia hgp chat MT7
Sau khi phan tich chi tiét cac phé NMR thi @6 doi hoa hoc cia MT7 duogc trinh
bay trong bang 4.21 va hop chat MT7 dugc xéac dinh 14 (-)-acanthoside B khi so sanh
v6i tai liéu tham khao [147] cung véi cac gia tri do dugc trén phdé CD (hinh PL181)
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ghi nhan hi¢u ung Cotton tai Amax 205 (Ag -5,81), 233 (Ag -1,42) nm kha phu hop véi
cac hiéu tng Cotton cua (-)-sesamin-2,2'-diol tai Amax 213 (A€ -13,3), 234 (Ae -3,6)
nm [135] cho phép xé4c dinh cau hinh tuyét d6i cia MT7 1a 7R,7'R,8S,8'S. Cong thirc
cau tao cia MT7 duoc biéu dién trén hinh 4.57.
Bang 4.21. S4 liéu phd NMR cua hop chat MT7

Vitri| 8¢ | 8¢ DEPT| 3u™ dang pic *du™* dang pic HMBC COSY
(ppm) | (ppm) (J, Hz) (J, Hz) H-C) |(H—-H)
1 |139,57/139,57| C
2 1104.85(104,90| CH 6,74 s 6,71 s 1,3,4,5,6
3 1154,44\15443| C
4 1135,60(135,66| C
5 [154,44\15443| C
6 |104.85|104,90| CH 6,74 s 6,71 s 1,2,3,4,5
7 187,21 87,19 | CH 4,79d (4,2) 4,76 d (4,0) 1,2,6,8,9,8' 8
8 | 55,54 | 55,50 | CH 3,16 m 3,13m 9,7
9 | 7292|7293 | CH: 3,94 d (3,0) 3,90 m 8,7',8' 9,8
3,93d (3,0)
3,5- 1 57,10 | 57,10 | CH3 3,87s 3,84 s 3,5,2,6
OCH;
1" |133,10]133,10] C
2" 1104,53|104,60| CH 6,68 s 6,65 s 1',3',4'.5".6',7'
3" 1149,371149,38| C
4" 1136,23136,29| C
5" 1149,371149,38| C
6’ |104,531104,60| CH 6,68 s 6,65 s 1',2',3".4".5'7'
7" | 87,62 | 87,59 | CH 4,74 d (4,8) 4,76 d (4,2) 1',2',6',8',9’ 8’
8 | 55,75 | 55,71 | CH 3,15m 3,13m 7'.9'
9" 72,95 | 72,86 | CH» 430 m 3,28 m 8,8 8,9’
3'.5'-1 56,84 | 56,84 | CHs 3,88s 3,86s 3.5
OCH;
1" 1105,36|105,37| CH [4,87dd (7,2, 1,5) 4,85% 4 2"
2! | 75,73 | 75,72 | CH 3,50 ddd 3,47m 1",3" 1",3"
(144,7,2,2,4)
3" | 77,85 | 77,84 | CH 3,43d(2,4) 3,41 m 2"
4" 71,35 | 71,36 | CH 3,44d (2,4) 3,41 m 6" 5"
5" | 78,36 | 78,34 | CH 3,22 m 3,20 m 4".6"
6" | 62,60 | 62,61 | CH, (3,80 dd (12,0, 2,4)(3,77 dd (12,1, 2,6) 4" 5" 5"
3,68 dd (12,0, 5,4)3,66 dd (12,1, 5,2)

“Do trong CD30D, 600 MHz, <125 MHz, 400 MHz, ¢100MHz, *overlapped *Gia tri
BCva 'H cua acanthoside B [147].
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Pho khdi ESI-MS ché d6 positive (hinh PL182) cho céc tin hiéu tai m/z 401,04
[(M+H)-Glc]", 419,16 [(M+H)-Glc+H,0]*, 598,14 [M+H.0]* do dé khéi lugng
phan tir ctia hop chat MT7 1a M = 580 phu hop vdi cong thirc phan tir 13 C2sH360153.
4.2.8. Hop chit MT8: (9S)-9-O-methylcubebin

Hop chat MT8 phan 1ap dugc dudi dang ddu mau vang nhat. Céc tin hiéu trén
cac phd 'H va '3C NMR ctia hop chiat MT8 dinh huéng vé mot hop chat lignan
tetrahydrofuran twong tu nhu ML11.

Trén pho *C NMR (hinh 2.58) ciia hop chit MT8 ghi nhén tin hiéu cua 21
carbon, bao gém 12 carbon cua 2 vong thom [6c 134,05, 109,29, 147,72, 145,95,
108,20, 121,62, 134,85, 108,98, 147,53, 145,69, 108,14, 121,41]; 4 carbon cta vong
tetrahydrofuran [c 52,18 (C-8), 105,45 (C-9), 43,30 (C-8") va 72,24 (C-9")], 2 carbon
cua nhém methylene [6c 33,64 (C-7) va 39,38 (C-7")], 2 carbon dioxymethylene [dc
100,86, 100,76] va mot nhém methoxy tai 6c 54,51.
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Hinh 4.58. Pho '3C NMR (150 MHz, CDCls) ctia hop chat MT8

Trén phé "H NMR (hinh 2.59) ctia MT8 xuat hién cac tin hiéu cta 2 vong thom
dang ABX [6n 6,67 (1H, d, J= 1,5 Hz, H-2), 6,72 (1H, d, J = 8,0 Hz, H-5), 6,63 (1H,
dd, /=38,0, 1,5 Hz, H-6)] va [6,62 (1H, d, J= 1,8, Hz, H-2"), 6,71 (1H, d, J = 8,0 Hz,
H-5"), 6,58 (1H, dd, J = 8,0, 1,8 Hz, H-6')], 4 proton cua hai nhom dioxymethylene
tai Ou 5,92 (4H, m), tin hi¢u cua 1 vong tetrahydrofuran véi 4 proton: 2 proton methine
tai on 1,98 (1H, m, H-8), 2,37 (1H, m, H-8'), 2 proton cia nhom oxymethylene tai ou
3,98 (1H, t,J=8,4 Hz, H-9,") va 3,57 (1H, dd, J= 8,4, 7,2 Hz, H-9%') va 1 proton cua
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nhém methine mang oxygen tai 8u 4,65 (1H, d, J = 4,8 Hz, H-9). Ngoai ra, ph6 'H
NMR cua MT8 con gh1 nhan tin hi¢u cia mdt nhom methoxy tai 3,31 (3H, s).

13 12 1 10 9 8 7] é 2 1 0
iy 6 Asisis
Hinh 4.59. Phé 'H NMR (600 MHz CDCl;) ctia hop chat MT8
Phé khéi ESI-MS (hinh PL186) ché do6 positive cho tin hi¢u tai m/z 371,31
[M+H]", 338,97 [M+H-MeOH]", 320,99 [M+H-MeOH-H>0]*, do d6 khdi lugng
phan tir ctia hgp chat MT8 1a M = 370 phu hop vdi cong thirc phan tir 13 C21H20s.

Amax (A€) 232 (-0,75), 250 (-0,32), 292 (-2,3) nm

o HMBC ~~ X\ COSY

(8S,8°R,9S)-cubebin
Amax (0): 230 (-12), 254 (-455), 292 (-15)

Hinh 4.60. Cau trac hoa hoc, twong tic HMBC, COSY chinh cta hop chat MT8 va
gia tri phd CD cua hop chat MT8 va hop chat tham khao

Céc dir liéu phd NMR cho thdy MT8 1a mot lignan dang tetrahydrofuran; ngoai

ra, trén phd CD xuét hién cac hiéu tmg Cotton tai Amax 232 (Ae -0,75), 251 (Ag -0,32),

292 (Ae -2,3) nm (hinh PL187) kha phu hop voi cac hiéu ing Cotton cua (8S5,8'R,9S)-

cubebin tai Amax (0): 230 (-12), 254 (-455), 292 (-15) cho phép xéac dinh cau hinh tuyét

dbi ctia MT8 1a 85,8'R,9S [148]. Sau khi tong hop sd liéu phd, MT8 duoc xac dinh
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1a (95)-9-O-methylcubebin. Cong thirc cu tao cia MT8 dugc biéu dién trén hinh

4.60.
Bang 4.22. S6 liéu phd NMR cua hop chat MTS
Vi tri *§c™ | 8c™ | 8w dang pic | *8u™! dang pic| HMBC | COSY
Mt (ppm) | (pm)| @, Hz) (LHz) | (HoC) |(HoH)
| 1340 |134.05
2 109310929 6.67d(1,5) | 670-650m | 3467
3 | 147.6 [147.72
4 | 1458 |145.95
511082 [10820] 6,72d(8.0) | 670-650m | 12346 | 6
6 | 121.6 |121.626.63 dd (3.0, 1.5) 6.70-650m | 2.7 5
2.72d (4.2)
7 | 33,6 | 33.64| 2,50dd (13,8, 2,70 m 1269 | 87
S4) 2,50-2,30 m
8 | 521 |5218]  1,98m 2.00m 19 | 708
0 | 1054 |10545] 4.65d(48) | 4.64d(44) [3.8.9.0Me
OCH,0| 100.8 |100.86]  5.92m 5925 34
0-
ocr, | 545 | 5451 331 330 9
1" | 1347 | 134,85
2 1089 [10898] 6.62d(1.8) | 6.70-650m | 346
3 | 147.4 (147,53
4 | 145.6 |145.69
5 | 108,10 [108,14] 6.71d(8.0) | 670-650m | 1'34 | 6
6 | 1214 [121.416,58 dd (8.0, 1.8) 6.70-6.50m | _2°.7° 5
2.,70d (4.2)
7| 393 |3938| 2.43dd (132, 2,70 m 1269 | 78"
06) 2,50-2,30 m
8 | 432 |4330|  237m 250230 m 7.9'8
, 3.981(8.4) [3.97dd (8.2.8.0) - o -
O | 722 | 7228 15 5744 (8.4, 72)3.56 dd (8.2, 7.0y 580 | 89
OCH,0| 1007 |100.76] _ 5.92m 502 s 34

“Do trong CD30D, 600 MHz, <125 MHz, 400 MHz, ¢100MHz *Gia tri °C va 'H
] cua (9S)-9-O-methylcubebin [149].
4.2.9. Hop chat MT9: (9R)-9-O-methylcubebin

Hop chit MT9 phan lap dugc dudi dang dau mau vang nhat.

So sanh dit liéu pho 'H (hinh 4.61) va '*C NMR (hinh 4.62) cia MT9 va MT8
cho thay rang 2 hop chét nay c6 cau triac kha twong dong.

Pho khéi ESI-MS (hinh PL191) ché d6 positive cho tin hiéu tai m/z 371,24
[M+H]", 339,15 [M+H-MeOH]", 321,13 [M+H-MeOH-H,0]" do d6 khéi luong
phan tir ctia hop chat MT9 1a M = 370 phu hop véi cong thire phan tir 1a Ca1H2Oe.
Nhu vy, c6 thé xac nhan hgp chat MT9 1a mot dong phan epimer cua hop chat
MTS.
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(9R)-9-O-methylcubebin (bang 4.23). Céng th

trén hinh 4.63.
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HMBC ~~ X\

COSY

Hinh 4.63. Ciu trac hoa hoc va twong tic HMBC, COSY chinh cta hop chat MT9
Bang 4.23. S6 liéu phd NMR cua hop chat MT9

Vi tri |8 dc*® | &u™ dang pic | *8u™® dang pic | HMBC |COSY
" (ppm) (ppm) (J, Hz) (J, Hz) (H—-C) (H—H)
T 134.3]134.30
2 [109.2]109.18] 6,54 d(1.5) 6.55-645m | 34567
3 [147.6]147.64
4 |145.8]145.90
5 108.1/108.07]  6.66d(84) | 6668d(85) | 1234 | 6
6 [121.7]121.73 6,53 dd (84, 1.5) | 655-645m | 2457 | 5
2,65 dd (13.8. 7.2)[2.65 dd (14,0, 7.5) ,
7388138781540 dd (13.8. 7.8)[2.39 dd (14.0, 8.0y 288 8
8 524 | 5243 210m 210m 19789 | 7
9 109.9]109.92] 4,69 d (1.2) 468d(14) [7.8.8.9'.0Me
OCH,0|100,8]100,80( 5,91 dd 3.6, 1,5) | 5.92d (2.0) 34
9-OCHJ| 54,7 | 54,72 3295 3295 9
1" [133.4]133.46
2 108.9(108.92] 649 d (1.5) 6.55645m | 23467
3 [147.5/147.56
4 | 145.7]145.76
5 [108.1/108.06] 6,69 d (7.8) 6664385 | 1234 | 6
6 |121.4]121.40 648 dd (7.8, 1.5) | 6.55-6.45 m 24 5
' 2954d(792) 1 g QL QY
713923927 D240 2,50d(7,0) |2.6'8.9',1.8
8 458 | 4581 212m 200m 1897809 O
, 3.98dd (9,0, 6.9) |3.98dd (88.7.1)| .. .. ,
O TR0 200 TS Gl (78)  |3.60dd (8.8.8.0) 108 8
OCH,0/100.7/100.80] 5.92 dd (4.8. 1.8) | 5.92d (2.0) 34

“Do trong CD30D, 600 MHz, <125 MHz, 400 MHz, ¢100MHz *Gia tri °C va 'H
] cua (9R)-9-O-methylcubebin [149].
4.2.10. Hop chdt MT10: lariciresinol

Hop chat MT10 phan lap duéi dang diu khong mau.
Céc tin hiéu trén phd "H va 3C NMR ctia hop chat MT10 goi y vé mot hop
chat lignan khung tetrahydrofuran twong ty nhu hop chat ML12.
Trén pho *C NMR (hinh 4.65) ghi nhan tin hiéu cua 20 carbon bao gém 12
carbon cua 2 vong thom [6c 134,82, 108,37, 146,57, 145,08, 114,22, 118,79, 132,31,
111,26, 146,67, 144,04, 114,46, 121,23]; 4 carbon cua vong tetrahydrofuran [d¢ 82,86
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(C-7), 52,62 (C-8), 42,44 (C-8'), 72,92 (C-9")], 1 carbon ciia nhém methylene [d¢
33,35 (C-7)], 1 carbon cua nhoém methine mang oxygen [6c 60,96 (C-9)] va 2 nhom
methoxy [dc 55,95 (3-OCH3), 55,97 (3'-OCH3)].
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Hinh 4.65. Pho '*C NMR (150 MHz, CDCl;) ctia hop chat MT10
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Bang 4.24. S6 liéu phd NMR ctia hop chat MT10

Vi tril “9c™ dc*® | du™* dang pic *$u™! dang pic HMBC |COSY
" |(ppm)|(ppm) (J, Hz) (J, Hz) (H—-C) |(H—H)
I |134.79/134.82
2 1108.36/108.37]  6.86 d (1.5) 6.85 d (2.0) 134,67
3 [146.65/146.57
4 |145.04]145.08
5 [1142011422]  6.87d (8.0) 6.36 d (8.0) 1236 6
6 |118.75118.79] 6,80 dd (3.0, 1.5) | 6.80dd (8.0, 1.5) | 247 5
7 | 82.83/82.86| 479 d (6.6) 4,78 d (7.0) 1,2é§§§,9, 8
8 | 52.50| 52,62 2,40 m 2,40 m 1’;:99;,7’ 798"
3.01dd (12,1, 7.0) 3.02m ,
9 |60.88|60,96 T a8 m 78,8 8
3-
Oery 5592 55,95 3,87 s 3.86s 345
1" 132.28[132.31
2 [1112411126] 669 brs 6.68 m 3457
3 [146,55]146.67
4 |144.01/144,04
5 [114.44]11446] 683 d (8.4) 683d(8.0) | 12346 | 6
6 |121,97/121.23 670 m 6,68 m ! ’25:37:4’ %
, 2.91dd (13.6.5.2) ] 2.90dd (135.5.0) | 1'2.6'8" ,
7 133:30133.35 1 55 4d (13,6, 10.6)[2.54 dd (13.0, 10.5)| 9’8 8
8 | 42414244 | 2.73 dp (12.2.6.3) 273 m 780 9738
4,05 ddd (1.7, 6.6
’ 166,14 04 dd (8.5, 6.5)
o |72.88|72.92 1.0) : 9, 6, 7878 | 8
s 7am 3,74 dd (8.5, 6.2)
3'- 1Al &Y
oery 5592|5597 3,88 3.87s 37415

“Do trong CD30D, 600 MHz, 150 MHz, 500 MHz, ¢125MHz *Gid tri °C va 'H
W cua lariciresinol [150].
Trén pho '"H NMR (hinh 4.64) cia MT10 ghi nhan tin hiéu cta 2 nhan thom

dang ABX [6n 6,86 (1H, d, J= 1,5 Hz, H-2), 6,87 (1H, d, J = 8,0 Hz, H-5), 6,80 (1H,
dd, J=8,0, 1,5 Hz, H-6)] va [6u 6,69 (1H, brs, H-2"), 6,83 (1H, d, J = 8,4 Hz, H-5"),
6,70 (1H, m, H-6")], 2 proton cua nhém methylene [6n 2,91 (1H, dd, J= 13,6, 5,2 Hz,
H-7a"), 2,55 (1H, dd, J = 13,6, 10,6 Hz, H-7b")], 2 proton ciia nhdm methylene mang
oxygen [on 3,91 (1H, dd, J = 12,1, 7,0 Hz, H-9a), 3,77 (1H, m, H-9b)] va mdt vong
tetrahydrofuran véi 4 proton bao gdm 2 proton ctia nhém methine [8u 2,40 (1H, m,
H-8), 2,73 (1H, dp, J = 12,2, 6,3 Hz, H-8")], 2 proton cua nhoém methylene mang
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oxygen [8u 4,05 (1H, ddd, J = 7.7, 6,6, 1,0 Hz, H-9a’), 3,74 (1H, m, H-9b")] va 1
proton cua nhom methine mang oxygen [ou 4,79 (1H, d, J = 6,6 Hz, H-7)].

Pho khéi ESI-MS (hinh PL195) ché d6 positive cho tin hiéu tai m/z 361,01
[M+H]" do d6 khéi lwong phén tir cia hgp chat MT10 1a M = 370 phu hop véi cong
thirc phan tur 1a C20H240s.

Sau khi phan tich chi tiét cac phd NMR (bang 4.24), hop chat MT10 dugc xéac
dinh 13 lariciresinol khi so sanh vdi tai liéu tham khao [150]. Cong thirc cau tao cla
MT10 duoc biéu dién trén hinh 4.66.

Hinh 4.66. Cau trac hoa hoc va trong taic HMBC, COSY chinh cta hop chit MT10
4.2.11. Hop chit MT11: dehydrovomifoliol

Hop chat MT11 phan 1ap dugc duéi dang bot vo dinh hinh mau trang.

Trén phd 3C NMR (hinh 4.68) ghi nhan tin hiéu cua 13 carbon gdm 2 carbon
carbonyl tai ¢ 197,42 va 197,01, 4 carbon olefinic tai dc 127,81, 160,40, 145,04,
130,41, carbon sp® mang oxygen tai 8¢ 79,31, 1 carbon bac bon tai 8¢ 41,46, va 4
nhom methyl tai ¢ 18,68, 22,95, 24,36, 28,37.

Trén phd '"H NMR (hinh 4.67) cia MT11 ghi nhan céc tin hiéu ctia hai nhom
tert-methyl [3u 1,11 (3H, s), 1,03 (3H, s)], I nhém methyl gan v&i nhom carbonyl [8u
2,31 (3H, s)], 1 nhom methyl gén voi carbon olefinic [6u 1,89 (3H, d, /= 1,2 Hz)], 1
nhom methylene [61 2,50 (1H, d, J= 17,1 Hz), 2,34 (1H, d, J= 17,1 Hz)] va 3 proton
olefinic [én 5,96 (1H, brs), 6,83 (1H, d, /= 15,6 Hz), 6,47 (1H, d, J= 15,6 Hz)].

Pho HMBC (hinh PL198) ctia MT11 cho thiy su twong tac giita cac proton va
cac carbon: H-2 véi C-1/C-3/C-4/C-6/C-11, H-4 véi C-2/C-6/C-13, H-7 voi C-5/C-
6/C-8/C- 9, H-8 voi C-6/C-7/C-9, H-10 voi C-7/C-8/C-9, H-11, H-12 véi C-1/C-2/C-
6, H-13 v&i C-4/C-5/C-6. Cac tuong tac nay xac dinh cdu trac caia MT11 1a 6-
hydroxymegastigma-4,7-dien-3,9-one.

Pho khéi ESI-MS (hinh PL200) ché do positive cho tin hiéu tai m/z 223,04
[M+H]", do d6 khéi lwong phan tir ctia hop chat MT11 1a M = 222 phu hop véi cong
thitc phan ttr 1 Ci3HisO5 va hop chat MT11 duoc xéac dinh 1a dehydrovomifoliol
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[151] khi so sanh véi tai liéu tham khao (bang 4.25). Cong thirc ciu tao cia MT11
duoc biéu dién trén hinh 4.69.
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Hinh 4.68. Phé 3C NMR (150 MHz, CD:OD) ctia hop chit MT11



Hinh 4.69. Cau tric hoa hoc va tuong tic HMBC, COSY chinh ciia hop chat MT11
Bang 4.25. S6 liéu phd NMR ctia hop chat MT11

Vi| *§c*¢ | 8c™ |8u™° dang pic| *3u™? dang pic HMBC | COSY

tri| (ppm) (ppm)|  (J, Hz) J, Hz) (H-C) |(H-H)
41,64 | 41,46

2 149.80 |49.60 | 2.50d (17.1) | 253d(17.2) | 134611

234d(17,1) | 236d(17.2)

3 (197,50(197.,42

4 1128,07(127,81 5,96 brs 5,96 brs 2,6,13 13

5 1160,40(160,40

6 79,14 | 79,31

7 |145,09]145,04] 6,83 d (15.6) | 6,86 d (15.6) 5.6.8.9 8

8 |130,59]130.41] 6.47d (15.6) | 6,49 d (15.6) 6.7.9 7

9 (197,07(197,01

10 | 28,65 | 28,37 2,31s 2,31s 7,8,9

11]23,1522.95| 1.11s 111s 1.2,6.12

12 | 24,56 | 24,36 1,03 s 1,03 s 1,2,3,6,11

13 18,87 | 18,68 | 1.89d (1.2) 1.89d (1.2) 45.6 4

“Do trong CD30D, *150 MHz, <600 MHz, 400 MHz, 100 MHz
*Gid tri ®C va 'H cia dehydrovomifoliol [151].

4.2.12. Hop chit MTI12: blumenol A

Hop chat MT12 phan 1ap dugc duéi dang bot vo dinh hinh mau trang.
So sanh dit liéu ph6 'H (hinh 4.70) va '*C NMR (hinh 4.71) ctia MT12 va MT11
cho thiy rang 2 hop chat nay c6 cau trac kha twong dong, ngoai trir sy thay thé cia

nhém carbonyl (8¢ 197,01) trén cau tric cia MT11 bang nhom hydroxymethine (8c
68,06) trén ciu trac cua MT12.

Pho khéi ESI-MS (hinh PL205) & ché d6 positive cho tin hiéu tai m/z 225,03
[M+H]", do d6 khdi lugng phén tir ctia hop chat MT12 1a M = 224, phu hop véi cong
thirc phén tir 1a C13H2005 va hop chat MT12 dugc xac dinh 13 blumenol A [152] khi
d6i chiéu véi tai liéu tham khao (bang 4.26). Cong thirc cdu tao cia MT12 duoc biéu
dién trén hinh 4.72.
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Hinh 4.70. Phé 'H NMR (600 MHz, CD;0D) ctia hop chit MT12
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Hinh 4.71. Pho '*C NMR (150 MHz, CD;0D) cta hop chat MT12
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Hinh 4.72. Cau trac hoa hoc va twong tic HMBC, COSY chinh ctia hop chat MT12
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Bang 4.26. S6 liéu phd NMR ciia hop chat MT12

Vi | *8¢*¢ | 8¢ | Su™ dang pic | *3u™! dang pic HMBC COSY
tri | (ppm) | (ppm) (J, Hz) (J, Hz) (H—-C) (H—H)
1 [ 41,14 | 4118

244d (17,1 2,454 (163
2| 4968 | 4973 | 3%, dE”:l; 2oe dgngg 134,611
3 198,08 198,08
4 12680]12692| 5.91t(1.2) 5,91 brs 2,4.68,13 13
5 162,96 | 162,87
6 | 79.01 | 79,07
7 113574 135,75 5,79 dd (15,3, L1)|  5,79d (15,7) 6,8.9,10 8
8 128,96 129,06 |5,85 dd (15,3, 5.4)| 5.87dd (157, 5.1) | 5.67.9 7.0
9 | 67,96 | 68,06 | 4411t(6,0) 442m 78,10 8,10
10| 23,71 | 2376 | 1,30d(6,0) 130d(6,3) 7.9 9
11] 22,88 | 22,92 1,085 L1ls 12,612
12| 24,01 | 24,06 1,025 1,025 12,356,711
13] 18,89 | 1892 | 1,90d(1.2) 1,90 brs 45,6 4

“Do trong CD30D, *150 MHz, <600 MHz, 500 MHz, 125 MHz
“Gia tri ’C va 'H cua blumenol A [152].
4.2.13. Hop chit MTI13: manglieside C

Hop chit MT13 phan 1ap dugc dudi dang chit bot vo dinh hinh, khong mau.

Ph6 '"H NMR (hinh 4.73) ciia hgp chat MT13 ghi nhan tin hiéu ciia 04 nhom
methyl tai ou 1,66 (3H, d, J= 1,0 Hz, H-13), 1,19 (3H, d, J = 6,2 Hz, H-10), 1,09
(3H, s, H-12) va 1,07 (3H, s, H-11), 04 nhom methylene tai 6u 1,86 (1H, ddd, J =
12,2, 3,6, 2,2 Hz, H-2a), 1,51 (1H, m, H-2b), 2,03 (1H, m, H-4b), 2,36 (1H, ddd, J =
16,2, 6,2, 2,0 Hz, H-4b), 2,14 (1H, td, J = 13,0, 4,9 Hz, H-7a), 2,05 (1H, m, H-7b),
1,55 (1H, m, H-8a), 1,47 (1H, m, H-8b), 02 nhém methine mang oxygen tai 6u 4,07
(1H, m, H-3) va 3,73 (1H, m, H-9). Ngoai ra, tin hi¢u ctia 01 proton anomer tai ou
4,81 (1H, dd, J = 7,9 Hz, H-1") dy doan vé mot gbc dudng.

Ph6 *C NMR (hinh 4.74) ctia hgp chat MT13 ghi nhan tin hi¢u ctia 19 carbon,
trong d6 6 carbon ctia mot gbe dudng S-D-allopyranosyl dugc ghi nhan tai dc 99,76
(C-1"),72,40 (C-2"),72,97 (C-3"), 68,98 (C-4"), 75,39 (C-5") va 63,14 (C-6'). Bén canh
do, tin hiéu cua 2 carbon olefin dugc xac nhan & oc 125,16 (C-5) va 138,52 (C-6), 4
nhom methyl tai 6c 23,24 (C-10), 28,82 (C-11), 30,29 (C-12) va 20,02 (C-13), 4 nhom
methylene tai 6c 47,56 (C-2), 39,87 (C-4), 25,54 (C-7) va 40,68 (C-8), 2 nhom
methine mang oxygen tai 6c 73,22 (C-3) va 69,18 (C-9), 1 carbon bac bon tai d¢ 38,77
(C-1).

Céc tin hiéu cua cac phd 'H va 1*C ctia hop chat MT13 du doan vé mot hop chét
megastigmane glycoside.
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Hinh 4.74. Pho '3C NMR (150 MHz, CD;0D) cta hop chat MT13
Trén phd HMBC (hinh PL209) ctia hgp chat MT13 xac nhan tin hiéu twong tac
giita proton anomer gdc dudng tai 8u 4,81 (H-1") v6i carbon C-3 (8¢ 73,22) do d6 gbc

duong gan vao vi tri C-3 clia phan megastigmane.

Pho khéi ESI-MS (hinh PL212) & ché d6 positive cho cac tin hiéu tai m/z 375,23
[M+H]", 213,20 [(M+H)—-All]* do d6 khéi lwong phan tir ciia hop chat MT13 1a M =
374 phu hop véi cong thirc phan tur 1a C19H3407.
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Sau khi tong hop dit liéu phd NMR (bang 4.27), hop chat MT13 dugc xac dinh
la manglieside C (hinh 4.75) khi so sanh véi tai li¢u tham khao [61]

12

HO

HO

11 OH
S :

HMBC ~~ X\

OH

Hinh 4.75. Cau trac hoa hoc va twong tic HMBC, COSY chinh cta hop chit MT13
Bang 4.27. S6 liéu pho NMR ctia hgp chat MT13

Vi| *8c™ | dc™P pepp| On" dang pic *$u™! dang pic | HMBC | COSY
tri | (ppm) | (ppm) (J, Hz) GHz) | (HoO) |(HoH)
1138773877 C
1.86 ddd
2 | 4756 | 4756 | CHL | (122.36,22) |B240U2.5.2.0015 4 611 10] 2
a 1,49 m
37323 | 7322 | cH 407 m 4,05m 2.4
2.03dd (16,5,9.3)| 2,02 dd (165,
40398703987 | CH, | 236ddd 10,0) 2356, 13| 34
(16,5, 62,2.0) [2.33 dd (16,5, 4.5)
5 125.15|125.16] C
6 [138,05]138,52] C
2141 (130,49 194 m
7| 25,54 | 25,54 | CH: 1’§5m ) Yorm 4569 | 78
8 140,72 | 40,68 | CHy | 155m/147m 1.52m 6.7.9.10 | 7.0
9 69,20 | 69,18 | CH 373 m 371 m 7 8,10
10] 2324 | 2324 | CH: | 1,19d (6.2) 1L16d(6,0) | 89 9
11]28.82 | 28.82 | CH; 1.07 s 1.04s 12.6.12
12]30,29 | 30,29 | CH; 109 s 1,05 s 123611
13] 20,01 | 2002 | CHs | 1.66d (1.0) 1,64 s 34.5.6.7
119976 | 99.76 | CH | 4.81d(8.0) 4,30 d (8.0) 3.5 2
217241 | 72.40 | CH | 3294dd (8.0,3,0) |327dd (8,0,3.0)| 1'3' | 13
3717297 | 7297 | CH | 4.08t(3.0) 4031 (3.0) | 1245 | 24
4] 68,98 | 68.98 | CH | 3,52dd (9.5,3.0) |3.48 dd (10,0,3.0) 5.6 | 3.5
5| 754 | 7539 | CH 370 m 371 m I 4
6| 6314 | 6314 | cr, |20 dd (114, 188244 (120,30 ., .

3,68 dd (11,4, 5,4)

3,65 dd (12,0, 5,0)

, “Gida tri ®C va 'H cia manglieside C [153].
4.2.14. Hop chdt MTI14: syringin
Hop chat MT14 phan 1ap dugc duéi dang tinh thé mau trang.
Trén phé '"H NMR (hinh 4.76) ghi nhn tin hiéu cia mdt nhan thom bon nhom
thé tai 8u 6,77 (2H, s, H-5, H-9), hai nhém methoxy tai ou 3,88 (6H, s, 6,8-OCH3),

“Po trong CD30D, *150 MHz, <600 MHz, 500 MHz, €125 MHz
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hai proton olefinic tai éu 6,57 (1H, d, J = 16,0 Hz, H-3), 6,35 (1H, dt, J = 16,0, 5,5
Hz, H-2) va hai proton cua nhém methylene mang oxygen tai 4,24 (2H, dd, J = 5,5,
1,0 Hz, H-1). Bén canh do, tin hi¢u cia mdt proton anomer tai éu 4,29 (1H, d, J=17,8
Hz, H-1', Glc) cling duoc ghi nhan trén pho 'H NMR cua MT14.

,,,,,,,,,, —Oowom womd\r\’\xﬁoa\-—raomr— NP NDOC MO T oo
Pmu‘»r\-b TN D ITO T c\mhyﬂc\c\oc\r\\uaca\a\m vvvvv ™

)
y ™ Y < ]
J Y ™ MmO MM e Mo,

! |

T T T T T T

11 10 9 8 7 6

I Fﬁr ﬁ? -

Hinh 4.76. Phé 'H NMR (600 MHz, CD30D) ctia hop chit MT14
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Hinh 4.77. Phé '*C NMR (150 MHz, CD;0D) cta hop chat MT14
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Pho '*C NMR (hinh 4.77) ctia hop chat MT14 xuét hién tin hiéu cta 11 carbon
bao gdm 6 carbon trong ving thom [5c 135,27 (C-4), 105,50 (C-5, C-9), 154,36 (C-
6, C-8), 135,92 (C-7)], carbon cua ndi déi [5c 130,05 (C-2), 131,27 (C-3)], mot
carbon cia nhom methylene mang oxygen [dc 63,57 (C-1)] va hai nhom methoxy [dc
57,04 (6,8-OCHa)].

Pho khéi ESI-MS (hinh PL217) ¢ ché do positive cho cac tin hiéu tai m/z 373,03
[M+H]" do d6 khéi lwong phan tir ciia hgp chat MT14 1a M = 372 phii hop véi cong
thirc phan tur 1a C17H2400.

Bang 4.28. S6 liéu phd NMR ctia hop chat MT14

Vitri| *§c»¢ | 8¢ |DEPT| &u™* dang pic *3u™? dang pic | HMBC
(ppm) | (ppm) (J, Hz) J,Hz) | (H—C)

1 |63,55 63,57 | CH2 | 424dd(5,5,1,0) | 422dd (5,5, 1,2) 2
2 [129,86(130,05| CH | 6,35dt(16,0,5,5) 6,30d (15,8) 1,4
3 |131,12|131,27| CH 6,57 d (16,0) 6,53 brd (15,8) 1,4,5
4 |135,67|13527| C
5 ]105,29]105,50] CH 6,77 s 6,74 s 3,7,9
6 |154,15/15436| C 3,5,7
7 1135,091135,92| C 3,7,9
8 |154,15]154,36] C 3,5,7
9 1105,29/105,50| CH 6,77 s 6,74 s 3,5,7

6,8- | 56,98 | 57,04 | CHs 3,88s 3,85s 6,8

OCH;
1" [105,19]105,35] CH 4,89d (7.,5) 4,90 4,5'
2" 175,66 | 75,74 | CH 3,50 m 3,39 m 1',3'
3’ 78,30 ]77,84 | CH 3,44 m 3,60 m
4" 171,26 | 71,36 | CH 343 m 34l m 5,6
5" 177,76 | 78,36 | CH 3,24 m 3,20 m
6" | 62,52 62,60 | CHx |3,80dd (12,0,2,5)|362dd (12,0, 3,8) 4'
3,69 dd (12,0, 5,0) | 3,70 dd (13,8, 3,1)

“Do trong CD30D, 600 MHz, 150 MHz, 500 MHz, ¢125MHz *Gid tri °C va 'H
7 ’ cua syringin [154]. ’
Sau khi tong hop so li€u pho (bang 4.28), hop chat MT14 dugc xac dinh 1a
syringin khi so sanh véi tai liéu dugc cong bd [154]. Cong thie ciu tao cuia MT14
duoc biéu dién trén hinh 4.78.
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Hinh 4.78. Cau trac hoa hoc va twong tic HMBC chinh cua hop chat MT14
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Két lugn:

Ttr dich chiét MeOH cuia 13 loai M. tiepii 3 phan 1ap va xac dinh cau tric cia
18 hop chat gom:

- 04 hop chit flavonoid: MT1, MT2, MT3, MT15;

- 01 hop chat phenylethanoid: MT4;

- 08 hop chat lignan: MT5, MT6, MT7, MT8, MT9, MT10, MT18, MT19;

- 03 hop chat megastigmane: MT11, MT12, MT13;

- 01 hop chat phenolic glycoside: MT14;

- 01 hop chat sterol: MT20.

Trong d6, cac hop chat MT7, MT8, MT9, MT11, MT16, MT17 duoc phan lap
1an dau tién tir chi Magnolia.
4.3. Két qua thir hoat tinh sinh hoc

Duya trén két qua thuc nghiém phan 1ap cac hop chét tir hai loai M. lamdongensis
va M. tiepii (khbi lugng mau tinh sach phan 1ap dugc, cdu triic cta cac hop chét nay)
va tong hop tai liéu tham khao vé hoat tinh sinh hoc ciia cac hop chat da phan lap, da
chon mot sb hop chét dé thur nghiém hoat tinh sinh hoc. Bén canh do, cling tién hanh
thr nghiém hoat tinh sinh hoc & mdt ) hop chit chua duoc nghién cuu vé nhiing
hoat tinh nay trudc day.
4.3.1. Két qua thir hoat tinh chong oxy hod

Cao chiét MeOH tir hai loai M. lamdongensis (ML-M) va M. tiepii (MT-M)
cing v6i mot sé hop chat phan 1ap duoc gém 4 hop chat flavonoid (ML1, ML2,
MT1, MT2) va 1 hop chit ethanoid glycoside (MT4) dugc thir hoat tinh chng oxy
hoa duya trén kha ning bat gbc ty do DPPH (bang 4.29).

Bang 4.29. Két qua thir hoat tinh chéng oxy héa

Nong d¢ diu Kha nang,
Miu ciia mAu trung hoa goc SCso
DPPH (ng/mL)
(ng/mL) (SC, %)
Pbi ching (+) 50 81,2610,53 13,42
Déi chimg (-) - 0 -
ML-M 200 64,25+0,54 120,62
MT-M 400 51,85£1,12 396,30
MT4 400 76,07+0,50 46,73
ML1 400 66,41+0,96 295,28
ML2 400 6,04+0,57 -
MT1 400 6,01+0,25 -
MT?2 400 26,65+0,72

Poi chirng ém (-): DPPH/EtOH + DMSO, doi chirng dwong (+): DPPH/EtOH +

ascorbic acid
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Két qua thir hoat tinh chong oxy hod cho thiy hai loai cao chiét ML-M (6 nong
d6 200 pg/mL) va MT-M (6 nong d6 400 pg/mL) c6 kha ning chdng oxy hoa véi
gia tri SCso 1an lugt 13 120,62 va 396,30 pug/mL; tuy nhién, mot s6 hop chat phan lap
dugc khong phai tat ca déu cho két qua duong tinh & ndng do thir nghiém (400
pg/mL).

Hop chiat MT4 (magnoloside A) - mot phenylethanoid glycoside véi hai vong
phenol ¢6 hai nhém hydroxyl lién ké. Diéu nay lam ting dang ké kha niang bat goc tu
do tao boi DPPH trong thir nghiém hoat tinh chéng oxy hoa [31]. Hop chat MT4 biéu
hién hoat tinh chéng oxy hoa véi gia tri SCso 14 46,73 pg/mL.

Bén canh d6, hop chat ML1 (thamnetin 3-O-a-L-rhamnopyranosyl-(1—2)-
S-D-galactopyranoside) c6 vong thom B véi hai nhom hydroxyl lién ké (aglycone 1a
quercetin) cling da cho két qua duong tinh véi thir nghiém nay véi gia tri SCso 1a
295,28 pg/mL. Nguoc lai, cac flavonoid khac gém ML2, MT1, MT2 vo6i khung
aglycone 1a kaempferol va rhamnocitrin déu cho két qua 4m tinh ¢ ndéng do thu
nghiém (400 pg/mL).

4.3.2. Hoat tinh irc ché NO, dinh huéng khdng viém

Nhiéu loai trong chi Magnolia da dugc st dung trong diéu tri cac bénh viém
nhiém trong y hoc ¢ truyén, vi vy luan 4n da khao sat hoat tinh @c ché san sinh NO
kich thich boi LPS trén dai thuc bao RAW264.7 clia mot sd hop chét, gém ML1,

ML2, MT2, MT7, MT11 (bang 4.30).
Bang 4.30. Két qua thir hoat tinh trc ché san sinh NO trén té bao RAW264.7

Tén miu Nong do Ty 18 trc ché Tylé té bao | Gia tri ICs,
(ng/mL) san sinh NO song sot (%) (ng/mL)
(%)

Pbi ching (-) 1% - 104,76+0,15

Pbi ching 81 45,85+2,12 86,47+0,21 167,4

(+) 810 86,93+0,96 71,8+0,51

LPS 1 0,0+0,9 100,0+0,13

MT2 256 53,06 + 0,37 100,07 + 0,93 236,18
128 32,65 +0,12 102,04 + 0,83
64 20,41 + 0,09 103,58 + 0,44

MT11 256 59,59+ 0,18 99,10 + 0,11 202,74
128 36,73 + 0,37 99,18 + 0,51
64 24,49 + 0,07 100,45+ 0,13

ML1 256 38,78 £ 0,58 86,45+ 0,13 >256
128 2538 +0,17 98,46 + 0,35
64 14,69 + 0,02 103,14 + 0,84

ML2 256 30,61 £0,11 86,13 +0,27 >256
128 20,92 + 0,35 99,04 + 0,47
64 10,38 + 0,08 100,58 + 0,84
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MT7 256 40,82 + 0,11 97,61 +£0,92 >256
128 29,77 £ 0,35 99,04 + 0,47
, 64 18,44 + 0,38 100,58 + 0,74
Doi chung am (-):DMSO, doi chung duong (+): Cardamonin

Két qua thir nghiém cho thdy hop chat MT2 (nicotiflorin) va MT11
(dehydrovomifoliol) biéu hién hoat tinh khang viém qua danh gia kha ning trc ché sy
san sinh NO trén dong té bao RAW264.7 vai gia tri ICso 1an luot 14 236,18 va 202,74
ng/mL, so véi chat chuan cardamonin (ICso 167,4 pg/mL), hai miu nay khong gay
doc té bao RAW264.7 & ndng dd 256 pug/mL. Cac mau con lai khong thé hién hoat

tinh rc ché san sinh NO ¢ cac nong d¢ thur nghiém.

4.3.3. Hoat tinh irc ché enzym a-glucosidase
Mot s6 hop chat duoc phan 1ap gom hai hop chét flavonoid (ML1, ML2) va
mot hop chat megastigmane glycoside (MT13) dugc danh gia hoat tinh ¢rc ché enzym
a-glucosidase (bang 4.31).
Bang 4.31. Két qua thir hoat tinh trc ché enzym a-glucosidase

Méu Nong d6 dau P e ché (%) ICso
, (ug/mL) (ng/mL)
Doi chiing duong (+) 100 63,05+1,28 93,34
MLI1 400 79,49+0,92 179,86
ML2 400 67,65+0,74 316,88
MT13 400 80,32+1,26 117,58

Doi chung duwong (+): Voglibose

Két qua thtr hoat tinh &c ché enzym a-glucosidase cho thdy ciac miu ML1
(rhamnetin 3-0-a-L-rhamnopyranosyl-(1—2)-
-D-galactopyranoside), ML2 (oxytroflavoside F) va MT13 (manglieside C) déu
biéu hién hoat tinh {rc ché enzym a-glucosidase & nong do thir nghiém véi cac gia tri
ICso 1an luot 14 179,86, 316,88 va 117,58 pug/mL.

4.3.4. Két qua thir hoat tinh gdy déc té bao ung thuw

Cao chiét MeOH tir hai loai M. lamdongensis (ML-M) va M. tiepii (MT-M)
cing v&i mot sé hop chat phan 1ap duge gdom ML10, ML11, MT1, MT2, MT11
dugc thir nghiém hoat tinh trén ba dong té bao ung thu gan (Hep-G2), ung thu mo
lién két (RD) va ung thu cb tir cung (HeLa) (bang 4.32).

Két qua thir hoat tinh giy doc té bao cho thay cao chiét MeOH cuia 1a cay M.
lamdongensis (ML-M) va M. tiepii (MT-M) khong c6 hoat tinh gay doc té bao ddi
v6i dong té bao ung thu gan (Hep-G2) tai ndng do thir nghiém.

Dbi v6i cac hop chat tinh sach gdm: ML10, ML11, MT1, MT2 va MT11, chi
c¢6 hop chat ML11 (hinokinin) cho két qua duong tinh yéu trén ca ba dong té bao ung
thu gan (Hep-G2), ung thu md lién két (RD) va ung thu ¢6 tir cung (HeLa) véi gia
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trj ICso dugc tinh toan 1an luot 1a 75,97+3,19, 60,44+3,39, 45,89+3,37 uM tai ndng

d6 20 pug/mL so véi d6i ching duong ellipticine (ICso 0,36+0,03 uM/Hep-G2,

0,31+0,02 pM/RD, 0,34+0,02 pM/HeLa). Cac hop chat con lai déu cho két qua am

tinh ddi véi cac thir nghiém gay doc trén cac dong nay tai ndong do6 thir nghiém.
Bang 4.32. Két qua thir hoat tinh gay doc té bao

. . Dong té bao
Miu Nong d9 dau T§ 18 sbng s6t cita t& bao (CS%)
(ng/mL)
Hep-G2 RD HeLa
Déi chimng (-) - 100 100 100
Pbi ching (+) 5 2,02+0,15 1,79+0,80 3,06+0,58
ML-M 40 90,01+0,72
MT-M 40 98,84+0,24
ML11 20 39,48+1,64 34,07+1,95 32,33+2,13
ML10 20 95,88+1,16 97,79+0,80 99,17+0,54
MT1 20 98,71+0,38 99,3440,42 93,96+1,29
MT2 20 99,40+0,67 91,82+1,65 94,11+0,40
MT11 20 97,65+0,91 98,65+0,59 88,72+1,22
Poi chitng dm (-):DMSO, doi chirng dwong (+): Ellipticine
Bang 4.33. Gia tri ICso ctia mau c6 hoat tinh
Dong té bao
Méu Gia tri ICso (uM)
Hep-G2 RD HeLa
ML11 75,97+3,19 60,44+3,39 45,89+3,37

Poi chirng dwong (+): Ellipticine
4.4. Tong hop cac két qua nghién ctiru

- V& thanh phan hoa hoc: tir 14 hai loai M. lamdongensis va M. tiepii &3 phan lap
va 1am sang to ciu tric cta 32 hop chét khac nhau thudc cac nhom chat flavonoid,
lignan, megastigmane, cerebroside, phenylethanoid glycoside, phenolic va sterol.
Trong d9, tir 14 loai M. lamdongensis phan lap duoc 18 hop chét (9 hop chat phan 1ap
lan dau tir chi Magnolia), tix 14 loai M. tiepii phan 1ap duoc 20 hop chat (6 hop chét
trung véi loai M. lamdongensis, 8 hop chat phan 1ap 1an du tir chi Magnolia) (bang
4.34).

- Vé hoat tinh sinh hoc: dua trén thyc té phan 1ap cac hop chat tir hai loai nghién
cuu (khéi lugng mau thu dugc, tiém nang hoat tinh dya trén cac tai li€u tham khao

va thir nghiém trén mot s6 cdc mau it nghién ciru), luan 4n da thir nghiém va ghi nhan
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cac két qua duong tinh trén mot s thir nghiém hoat tinh nhu hoat tinh chdng oxy hoé
(duong tinh d6i v6i cac mau ML1, MT4, ML-M, MT-M), hoat tinh trc ché NO, dinh
huéng khang viém (dwong tinh d6i véi cac mau MT2, MT11), hoat tinh trc ché enzym
a-glucosidase (duong tinh d6i voi cac mau ML1, ML2, MT13) va hoat tinh gay doc
té bao (dwong tinh d6i voi mau ML11) tai cac nong do thir nghiém (bang 4.35).
Bang 4.34. Tong hop két qua phan 1ap cac hop chat tir hai loai nghién ciru

Ky hi¢u | Céu triic
Cdc hop chit flavonoid

ML1 rhamnetin 3-O-a-L-
rhamnopyranosyl-(1—2)-
[-D-galactopyranoside

(Ghi nhan lan dau tir chi
Magnolia)
ML2 oxytroflavoside F

o ML1: R'=Gal-(2-1)-Rha, R>=0OH, R*=CH3
(Ghi nhan lan dau tr chi

Magnolia) ML2: R'=Gal-(2-1)-Rha, R>=H, R*=CH;
ML3 rhamnocitrin 3-O-f-

neohesperidoside ML3: R'=Glc-(2-1)-Rha, R?>=H, R*=CHj3
(Ghi nhan 14n dAu tir chi ML4: R'=Ara-(2-1)-Rha, R>=H, R*=CH
Magnolia)

ML4 curcucomoside D ML5=MT15: R'=Glc, R*=H, R>=H

ML5=MT1S5 astragalin
MT1=MTé6a kaempferol 3- ML6a=MT1: R1=Glc-(2-1)-Rha, R2=H, R3=H

neohesperidoside

ML6b kaempferol 3-O-a-L-
rhamnopyranosyl-(1—2)-
[-D-galactopyranoside

ML6b: R'=Gal-(2-1)-Rha, R*=H, R*=H
ML7a: R!=Glc-(2-1)-Rha, R?>=0H, R*=H

CRI1— (7_1). 2_ 3—
(Ghi nhan lin d3u tir chi ML7b: R'=Gal-(2-1)-Rha, R>=0H, R*=H

Magnolia) __ MT2: R'=Gle-(6-1)-Rha, R*=H, R*=H
ML7a quercetin 3-
neohesperidoside MT3: R'=Glc, R2=OH, R3=H

(Ghi nhan 1an dau tir chi
Magnolia)

ML7b quercetin 3-O-a-L-
rhamnopyranosyl-(1—2)-
[-D-galactopyranoside

(Ghi nhan 1an dau tir chi
Magnolia)
MT?2 nicotiflorin
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MT3 isoquercitrin

ML13 (S)-eriodictyol oH
(Ghi nhan lan dau tir chi Ho 0 ( I N
Magnolia)
OH (¢]
Cadc hop chat lignan

ML10 (-)-sesamin

MTS (+)-syringaresinol

MT6 (+)-pinoresinol

MT?7 (-)-acanthoside B

(Ghi nhan lan dau tir chi
Magnolia)




ML11=MT16 hinokinin

(Ghi nhan 1an dau tir chi
Magnolia)

(¢] /\
(e}
o
4.,,,,///

MTS8 (95)-9-0-
methylcubebin

(Ghi nhan 1an dau tir chi
Magnolia)

| %O’\
m\\\\\o °
""'//,/

MT9 (9R)-9-0O-
methylcubebin

(Ghi nhan 1an dau tir chi
Magnolia)

L [1

ML12=MT17
dihydrosesamin

(Ghi nhan lan dau tir chi
Magnolia)

MT10 lariciresinol

MeO
° HO

7
Z,
“,

Q\Q
OH
OMe

HO

Hop chit phenylethanoid

MT4 magnoloside A

Cdc hop chit megastigmane

MT11 dehydrovomifoliol

(Ghi nhan lan dau tir chi
Magnolia)

MT12 blumenol A
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MT13 manglieside C
Ao
Cac hop chat cerebroside
MLS 1-O-4-D- He f
glucopyranosyl-

(25*,3R*,2'R* AF,87)-2'-
hydroxyoctadecanoylamido-
octadecan-4,8-diene-1,3-diol

(Ghi nhan lan dau tir chi
Magnolia)

ML 1-O-4-D-
glucopyranosyl-
(25*,3R*,2'R* AF,87)-2'-
hydroxyoctadecanoylamido-
hexadecan-4,8-diene-1,3-
diol

(Ghi nhan 1an dau tir chi
Magnolia)

HN (6]

MLS8: m=7, n=12

ML9: m=7, n=10

Cic hop chit phenolic, sterol va acid béo

MT14 syringin

MeQ OH

/

GlcO

MeO

ML16 palmitic acid

ML14 stigmasterol

ML15 daucosterol

MT18/-sitosterol

ML14: R'=0H, R>=H, A>¢, A22.23

MLI15: R!=0Glc, R>=H, A>®

MT18: R'=0OH, R*=H, A>¢
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Bang 4.35. Tong hop cac két qua hoat tinh sinh hoc

STT | Hop chit Hoat tinh sinh hoc

1 ML-M | Chdng oxy hoa trén h¢ DPPH, SCso = 120,62 pg/mL.
2 MT-M | Chéng oxy hoa trén hé DPPH, SCso = 396,30 pg/mL.
3 ML1 | Chdng oxy héa trén hé DPPH, SCso= 295,28 pg/mL.
4 MT4 | Chong oxy hoa trén hé DPPH, SCso= 46,73 pug/mL.
5 ML1 | Uc ché enzym a-glucosidase, ICso = 179,86 pg/mL.
6 ML2 | Uc ché enzym a-glucosidase, ICso = 316,88 pg/mL.
7 MT13 | Uc ché enzym a-glucosidase, ICso = 117,58 pg/mL.
8 MT2 Ut ché su san sinh NO trén té bao RAW264.7,

1Cs0 = 236,18 pg/mL.
9 MT11 | Uc ché su san sinh NO trén té bao RAW264.7,

1Cs0 = 202,74 pg/mlL.
10 ML11 | Gay doc té bao ung thu Hep-G2 (ICso = 75,97+3,19 uM),

RD (ICso = 60,44+3,39 uM) va HeLa (ICso = 45,89+3,37
uM).
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KET LUAN VA KIEN NGHI

1. KET LUAN

Pay 1 cong bd dau tién ¢ Viét Nam ciing nhu trén thé gidi vé thanh phan hoa
hoc va hoat tinh sinh hoc cta 14 loai Magnolia lamdongensis phan b tai huyén Lam
Ha, tinh LAm Ddng va loai Magnolia tiepii phan bd tai huyén Khanh Vinh, tinh Khanh
Hoa.

Tir 14 cta hai loai nghién ctru da phan 1ap va dinh danh duoc 32 hop chat khac
nhau va danh gia hoat tinh sinh hoc cua mot sb hop chét tinh sach, cu thé nhu sau:

1.1. Thanh phin héa hoc

Tir 14 loai M. lamdongensis da phan 1ap va xac dinh cdu trac cia 18 hop chét
gdém: rhamnetin 3-O-a-L-rhamnopyranosyl-(1—2)-4-D-galactopyranoside (ML1),
oxytroflavoside F (ML2), rhamnocitrin 3-O-fneohesperidoside (ML3),
curcucomoside D (ML4), astragalin (MLS), kaempferol 3-neohesperidoside
(ML6a), kaempferol 3-O-a-L-rhamnopyranosyl-(1—2)-4-D-galactopyranoside
(ML6b), quercetin = 3-neohesperidoside = (ML7a), quercetin  3-O-a-L-
rhamnopyranosyl-(1—2)- S-D-galactopyranoside (ML7b), 1-O-4-D-
glucopyranosyl-(25*,3R*,2'R* 4E,87)-2'-hydroxyoctadecanoylamido-octadecan-
4,8-diene-1,3-diol  (MLS8), 1-O-fD-glucopyranosyl-(25*,3R*2'R*4FE,87)-2'-
hydroxyoctadecanoylamido-hexadecan-4,8-diene-1,3-diol ~ (ML9), (-)-sesamin
(ML10), hinokinin (ML11), dihydrosesamin (ML12), (S)-eriodictyol (ML13),
stigmasterol (ML.14), daucosterol (ML15), palmitic acid (ML16).

Tir 14 lodi M. tiepii d3 phan 1ap va xac dinh cdu tric cta 18 hop chat gom:
kaempferol 3-neohesperidoside (MT1), nicotiflorin (MT2), isoquercitrin (MT3),
magnoloside A (MT4), (+)-syringaresinol (MTS5), (+)-pinoresinol (MT6), (-)-
acanthoside B (MT7), (95)-9-O-methylcubebin (MT8), (9R)-9-O-methylcubebin
(MT9), lariciresinol (MT10), dehydrovomifoliol (MT11), blumenol A (MT12),
manglieside C (MT13), syringin (MT14), astragalin (MT15), hinokinin (MT16),
dihydrosesamin (MT17), S-sitosterol (MT18).

Két qua phan 1ap cac hop chat tir hai loai nghién ciru cho thay sy hién dién cta
nhém cac hop chit lignan, flavonoid, megastigmane, ethanoid glycoside. Pay la
nhitng nhom hop chat duoc ghi nhan nhiéu trong chi Magnolia. Bén canh do, tir loai
M. lamdongensis ghi nhan hai hop chat cerebroside (ML8 va ML9), nhém hop chat
nay lan dau dugc ghi nhan phan 1ap tir chi Magnolia.

1.2. Hoat tinh sinh hoc

Tién hanh thir hoat tinh chéng oxy hoa dya trén kha nang bat gbc ty do DPPH
ctia hai loai cao chiét (ML-M va MT-M), 5 hop chat tinh sach (ML1, ML2, MT1,
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MT?2 va MT4). Hai loai cao chiét (ML-M va MT-M) thé hién hoat tinh chdng oxy
hoa tai n6ng do thur nghiém véi gid tri SCso 1an luot 14 120,62 va 396,30 pg/mL. Cac mau
thr MLL1 (rhamnetin 3-O-a-L-rhamnopyranosyl-(1—2)-#-D-galactopyranoside) va
MT4 (magnoloside A) biéu hién hoat tinh chdng oxy hoa tai nong do thir nghiém véi
cac gia tri SCso 1an luot 14 295,28, 46,73 pug/mL.

Tién hanh thtr hoat tinh khang viém in vitro trén 5 hop chét tinh sach (ML1,
ML2, MT2, MT7, MT11). Hai hop chit MT2 (nicotiflorin) va MTI11
(dehydrovomifoliol) biéu hién hoat tinh khang viém qua danh gia kha ning trc ché sy
san sinh NO trén t€ bao RAW264.7 véi gid tri ICso 1an luot 1a 236,18 va 202,74
ng/mL so v6i ddi ching duong cardamonin (ICso 167,4 pg/mL); 2 mau nay khong
gy doc té bao RAW264.7 ¢ ndng d6 256 pg/mL.

Thir hoat tinh @c ché enzym a-glucosidase trén ba mau MLI1, ML2
(oxytroflavoside F), MT13 (manglieside C), cd ba hop chit nay déu biéu hién
hoat tinh {rc ché enzym a-glucosidase tai nong do thir nghiém véi cac gia tri ICso 1an
luot 14 179,86, 316,88, 117,58 ug/mL so véi ddi chimg duong voglibose (ICso 93,34
pg/mL).

Thtr hoat tinh gay doc té bao trén 5 hop chét tinh sach (ML10, ML11, MT1, MT2,
MT11). Hop chat ML11 (hinokinin) thé hién hoat tinh gy doc té bao yéu trén ba dong
té bao ung thur gan (Hep-G2), ung thu mé lién két (RD) va ung thu ¢o tir cung (HeLa) voi
gia tri ICso 1an luot 13 75,97+3,19, 60,44+3,39, 45,89+3,37 uM tai néng do thur nghiém.

2. KIEN NGHI

- Nghién ctru thanh phén hoa hoc va hoat tinh sinh hoc cua cac loai khac thuoc
chi Magnolia tai Viét Nam.

- Tiép tuc thir nghiém thém hoat tinh sinh hoc cua cac hop chat phan lap dugc
O cac thir nghiém hoat tinh khac.
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NHUNG PONG GOP MOI CUA LUAN AN

1. Luén an da cung cap cac két qua dau tién vé thanh phan hoa hoc cua 14 loai
M. lamdongensis. Tu 14 loai M. lamdongensis thu hai tai huyén Lam Ha, tinh Lam
Péng da phan lap va dinh danh duoc 18 hop chat, trong d6 c6 9 hop chat phan lap
1an dau tién tir chi Magnolia.

2. Luan 4an ciing d4 cung cép cac két qua dau tién vé thanh phan héa hoc cua l4
loai M. tiepii. Tur 14 loai M. tiepii thu hai tai huyén Khanh Vinh, tinh Khanh Hoa da
phan 1ap va dinh danh duoc 18 hop chat, trong d6 c6 8 hop chét phan 1ap lan dau tién
tu chi Magnolia.

3. Luan an cung cip cac két qua dau tién vé hoat tinh chéng oxy hoa, hoat tinh
khang viém in vitro, (rc ché enzym a-glucosidase, gay doc té bao in vitro ciia mot s6

hop chat phan lap tir 14 hai loai M. lamdongensis va M. tiepii.
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LUC 1: Bang PL1

Bang PL1. Céac hop chat phan 1ap tir chi Magnolia

Tén hop chit

Loai (b§ phin ciy)

Alkaloid (1-49)

Amino alkaloid (1-5)

magnolamide (1)

M. coco (13) [1]

candicine (2)

M. grandiflora (1é) [2]

salicifoline (3)

M. grandiflora (vé than tuoi) [3], M. coco (v than) [4], M.
denudata (vd than) [5], M. kobus (13) [6, 7]

tyramine (4)

M. denudata (18), M. grandiflora (14 va vo than), M. liliiflora (1a
va vo than), M. obovata (vo than) [8]

trans/cis N-feruloylputrescine (5)

M. officinalis (vd than) [9]

Aporphine va noraporphine alkaloid (6-32)

(S)-4-keto-magnoflorine (6)

M. officinalis (vd than) [9]

(S)-magnoflorine (7)

M. officinalis (vd than) [9]

magnoflorine

M. grandiflora (vo than) [10], M. denudata (v6 than [11], 14 [12]),
M. obovata (v6 than) [13], M. kachirachirai (151 gd) [14], M.
acuminata (than va 1a [15], 14 [12]), M. coco (v than) [4], M.
kobus (18) [12], M. parviflora (vo than) [16], M. tripetala (13)
[12], M. officinalis (vo thén) [17]

anolobine (8)

M. grandiflora (théan) [18], M. grandiflora (20) [19], M. officinalis
(vo r€) [20], M. coco (v6 than) [4]

(-)-anonaine (9)

M. obovata (v6 than) [21]

anonaine

M. obovata (vo thén) [13, 22], M. grandiflora (v6 than [10], gb va
14 [19], than, 14 [18]), M. officinalis (vo r¢) [20], M. soulangeana
(14 va vo than) [23]

(R)-asimilobine (10)

M. officinalis (vd than) [9]

asimilobine M. officinalis (vo 1&) [20], M. acuminata (13) [12], M. tripetala
(13) [12], M. obovata (14 va ré) [22], M. denudata (13) [12], M.
kobus (18) [23], M. kobus var. borealis [24], M. watsonii (13) [25]

glaucine (11) M. obovata (14 va ré) [22], M. kachirachirai (15i g0) [8, 14]

kachirachiranine (12)

M. kachirachirai (1) [26]

N-acetylanonaine (13)

M. obovata (g0) [27], M. obovata (13) [28], M. kachirachirai (1&)
[26, 29]

N-acetylnorstephalagine (14)

M. kachirachirai (&) [29]

N-acetylxylopine (15) M. obovata (18) [28]
N-formylanonaine (16) M. obovata (18) [28]
N-norglaucine (17) M. kachirachirai (18i g) [14]

N-nornuciferine (18)

M. grandiflora (than) [18], M. acuminata (13) [12], M. grandiflora
(g0 va 1a) [19], M. tripetala (1) [12]

obovanine (19)

M. obovata (14 va 1é) [22]

roemerine (20)

M. acuminata (1) [12], M. grandiflora (18) [23], M. obovata (1)
[23], M. soulangeana (14 va vé than) [23], M. tripetala (14) [12]

michelarbine (21)

M. obovata (vo than) [13]

lanuginosine (22)

M. obovata (14) [28], M. campbellii (vé than) [30], M. grandiflora
(vo than) [10], M. mutabilis (vé than) [30]

liriodenine (23)

M. grandiflora (v6 than [10], gb va 14 [19], than, 14 [18]), M.
obovata (vo than [13, 21, 22], 14 [28], g6 [27]), M. officinalis (vo
1) [20], M. acuminata (14 ) [12], M. campbellii (v6 than) [30], M.
coco (v6 than) [4], M. denudata (18) [12], M. kachirachirai (161
20) [14], M.mutabilis (vé than) [30], M.soulangeana (v6 than va
18) [23], M. tripetala (18) [12]

dicentrinone (24)

M. coco (18) [1]

oxoanolobine (25)

M. coco (18) [1]

oxolaureline (26)

M. soulangeana (v6 théan) [31]
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N-acetyldehydroanonaine (27)

M. kachirachirai (r&) [26, 29]

magnofficine (28)

M. officinalis (vo 1&) [20]

anaxagoreine (29)

M. officinalis (vo 1&) [20]

1,2,9,10-tetramethoxy-7H-dibenzo quinolin-7-
one (30)

M. kachirachirai (15i gb) [14]

7-oxodehydroasimilobine (31)

M. officinalis (vo 1&) [20]

stephanine (32)

M. coco (vé thén) [4], M. tripetala (13) [12]

Benzylisoquinoline alkaloid (33-45)

(R)-magnocurarine (33)

M. officinalis (vd than) [9]

magnocurarine

M. obovata (vo than) [13, 32], M. denudata (v6 than [11, 33], 14
[12]), M. grandiflora (vo than) [34], M. parviflora (vé than) [16],
M. tripetala (18) [12]

(R)-oblongine (34)

M. officinalis (vd than) [9]

armepavine (35)

M. acuminata (13) [12], M. denudata (1) [12], M. tripetala (1)
[12]

coclaurine (36)

M. kachirachirai (15i gb) [14]

D-(+)-N-norarmepavine (37)

M. kachirachirai [35]

N-norarmepavine

M. acuminata (1) [12], M. kachirachirai [35], M. kachirachirai
(1561 gd) [14], M. tripetala (13) [12]

dl-O-methylarmepavine (38)

M. acuminata (13) [36]

reticuline (39)

M. obovata (14 va ré) [22], M. officinalis (vo 1) [20]

(8)-tembetarine (40)

M. officinalis (vé than) [9]

(8)-2-(1,3-propanediol-2-yl)-isococlaurine (41)

M. biondii (ny hoa) [37]

(+)-isococlaurine (42a)

M. biondii (ny hoa) [37]

(—)-isococlaurine (42b)

4'-hydroxybenzyl-6- methoxy-7-
hydroxyisoquinoline (43)

[
M. biondii (ny hoa) [37]
M. biondii (ny hoa) [37]

(+)-reticuline N-oxide (44)

M. biondii (ny hoa) [37]

(R)-3,4-dehydromagnocurarine (45)

M. officinalis (vé than) [9]

Cdc alkaloid khdc (46-49)

4,4'-dihydroxy-3-methoxy-paucine-4'-O-f-D-
glucopyranoside (46)

M. biondii (ny hoa) [37]

dimethyl 4,4"-methylenebis(4,1-
phenylene)diurethane (47)

M. kachirachirai [26]

picrate (48)

M. denudata (vé than) [11]

taspine (49)

M.liliiflora (vé than) [38]

Lignan va neolignan (50-318)

Diaryl-dimethylcyclobutane (50)

magnosalin (50)

M. salicifolia (ny hoa) [39]

Tetrahydrofuran (51-95)

7S,8R,7'S,8'R-3,4,3' 4'-tetramethoxy-9,7'-
dihydroxy-8.8',7.0.9'-lignan (51)

M. biondii (nu hoa) [40]

7R,8S,7'S,8'R-3,4,3' 4'-tetramethoxy-9,7'-
dihydroxy-8.8',7.0.9'-lignan (52)

M. biondii (ny hoa) [40]

7R,8S,7'S,8'R-3,4,5,3' 4'-pentamethoxy-9,7'-
dihydroxy-8.8',7.0.9'-lignan (53)

M. biondii (nu hoa) [40]

(7S,8R,8'R)-3,4,3' 4'-tetramethoxy-9,7'-
dihydroxy-8.8',7.0.9"-lignan (54)

M. denudata (canh) [41]

7S,8R,7'S, 8'R-3,4,3" 4'-tetramethoxy-9,7'-
dihydroxy-8.8',7.0.9'-lignan (55)

M. fargesii (nu hoa) [42], M. biondii (my hoa) [43]

7R,8S,7'S,8'R-3,4,3" 4'-tetramethoxy-9,7'-
dihydroxy-8.8',7.0.9'-lignan (56)

M. fargesii (nu hoa) [42], M. biondii (my hoa) [43]

kobusinol B-C (57-58)

M. biondii (ny hoa) [40]

(+)-lariciresinol dimethyl ether (59)

M. biondii (ny hoa) [40]

lariciresinol dimethyl ether

M. fargesii (nu hoa) [42], M. biondii (my hoa) [43]

magnostellin A (60)

M. biondii (nu hoa) [42, 43], M. fargesii (nu hoa) [42]
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7'-methoxy magnostellin A (61) M. biondii (nu hoa) [40]
biondinin E (62) M. biondii (nu hoa) [43]
a lignan (63) M. biondii (ny hoa) [43]
a lignan (64) M. biondii (nu hoa) [43]
futokadsurin C (65) M. biondii (nu hoa) [40]

(-)-galbacin (66)

M. denudata (ny hoa) [44]

(*)-galgravin (67)

M. biondii (ny hoa) [40]

machilin G (68) M. denudata (qua) [45]

nectandrin A (69) M. biondii (nu hoa) [40]

a lignan (70) M. denudata (ny hoa) [44]

(71) M. denudata (ny hoa) [44]

(+)-veraguensin (72) M. biondii (ny hoa) [40], M. denudata (canh) [46]
veraguensin M. biondii (ny hoa) [43]

(7'S,8R,8'R)-3,5'-dimethoxy-3',4,9'-trihydroxy-
7'.9-epoxy-8,8'-lignan (73)

M. liliflora (ny hoa) [47]

conicaoside (74)

M. biondii (ny hoa) [48]

lariciresinol (75)

M. denudata (ny hoa) [44]

(+)-lariciresinol

M. biondii (ny hoa) [43]

lariciresinol 4'-O--D-glucoside (76)

M. biondii (ny hoa) [48]

lariciresinol-4-monome ether (77)

rel-(2R,3S,4S)-3-tetrahydro-2-(4-hydroxy-3',5'-
dimethoxyphenyl)-4-[(3",4",5"'-
trimethoxyphenyl)methyl] (78)

[
M. biondii (ny hoa) [43]
M. biondii (ny hoa) [43]

(+)-5'-methoxy-4'-O-methyllariciresinol (79)

M. biondii (ny hoa) [43]

manglieside E (80)

M. phuthoensis (14 cay) [49]

(7R .8S,7'S,8'R)-(3,4,5,3' 4")-pentamethoxy-9,7 -
dihydroxy-8.8",7.0.9" lignan (81)

M. fargesii (my hoa) [50]

(7R 8S,7'S,8'R)-(3,4,5,3' 4")-pentamethoxy-9,7 -
dihydroxy-8.8",7.0.9" lignan (82)

M. fargesii (nu hoa) [50]

tanegool (83)

M. fargesii (ny hoa) [50]

rel-[78S,85,8'S]-3,4,3",4'-tetramethoxy-9,7" -
dihydroxy-8.8',7.0.9"-lignan (84)

M. biondii (ny hoa) [43]

(7'R,8'S)-3,3",4,5'-tetramethoxy-7-en-7',9-
epoxy-8,8'-lignan (85)

M. liliflora (ny hoa) [47]

magnolone (86)

M. denudata (ny hoa) [44], M. coco (1) [1]

magnone B (87)

M. fargesii (my hoa) [50, 51]

magnostellin D (88)

M. biondii (ny hoa) [40]

(78,88, 105)-[tetrahydro-4-hydroxy-2-(3,4,5-
trimethoxyphenyl)furan-3-ylJmethyl 3,4-
dimethoxy benzoate (89)

M. fargesii (my hoa) [50]

9'-0-acetyl-(-)-fargesol (90)

M. praecocissima (hat) [52], M. biondii (ny hoa) [43]

calopiptin (91)

M. denudata (18) [53]

(-)-fargesol (92)

M. fargesii (my hoa) [54], M. praecocissima (hat) [52],
M. biondii (ny hoa) [43]

grandisin (93) M. denudata (canh) [46]
magnone A (94) M. fargesii (ny hoa) [51]
zoionin A (95) M. denudata (1) [53]

Tetrahydrofurofuran (96-133)

(1R,2R,5R,65)-2-(3,5-dimethoxyphenyl)-6-(3,4-
methylenedioxyphenyl)-3,7-
dioxabicyclo[3.3.0]octane (96)

M. liliflora (ny hoa) [47]

(1R,2R,5R,65)-2,6-bis(3,5-dimethoxyphenyl)-
3,7-dioxabicyclo[3.3.0]octane (97)

M. liliflora (ny hoa) [47]

(1R,2S,5R,6R)-2-(3,4-methylenedioxyphenyl)-6-
(3,5-dimethoxyphenyl)-3,7-dioxabicyclo[3.3.0]
octane (98)

M. liliflora (ny hoa) [47]
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(1S,2R,58,65)-2-(3,5-dimethoxyphenyl)-6-(3,4-
methylenedioxyphenyl)-3,7-
dioxabicyclo[3.3.0]octane (99)

M. liliflora (ny hoa) [47]

(+)-aschantin (100)

M. biondii (ny hoa) [40]

aschantin M. fargesii (my hoa) [42], M. biondii (nu hoa) [48, 55],
M. coco (18) [1]
epieudesmin (101) M. biondii (ny hoa) [55], M. fargesii (my hoa) [50], M. coco (18)

[1], M. fargesii (ny hoa) [51]

(+)-epimagnolin (102)

M. biondii (ny hoa) [40]

epimagnolin A

M. biondii (ny hoa) [55]

epimagnolin B (103)

M. fargesii (nu hoa) [56]

(—)-eudesmin (104a)

M. biondii (ny hoa) [40], M. denudata (1) [53]

(+)-eudesmin (104b)

M. fargesii (ny hoa) [56]

eudesmin M. fargesii (my hoa) [42], M. biondii (nu hoa) [55],
M. praecocissima (hat) [52]
fargesin (105) M. denudata (ny hoa) [44], M. denudata (canh) [41], M. fargesii

(nu hoa) [42], M. biondii (nu hoa) [40], M. coco (1) [1]

(+)-fargesin

M. biondii (ny hoa) [40]

eucommin A (106)

M. biondii (ny hoa) [43]

isoeucommin A (107)

M. biondii (ny hoa) [48], M. thailandica (14 va canh) [57]

isoeudesmin (108)

[

[
M. biondii (ny hoa) [58]

[

pluviatilol (109) M. biondii (nu hoa) [58]
(+)-kobusin (110) M. biondii (ny hoa) [40]
kobusin M. coco (hoa) [59], M. fargesii (my hoa) [42], M. biondii (nu hoa)

[48, 55], M. praecocissima (hat) [52]

lirioresinol B dimethyl ether (111)

M. biondii (ny hoa) [48]

(+)-magnolin (112)

M. biondii (ny hoa) [40], M. fargesii (nu hoa) [56]

magnolin

M. biondii (ny hoa) [48, 55], M. fargesii (nu hoa) [42], M.
sprengeri (nu hoa) [60]

(+)-medioresinol (113)

M. biondii (ny hoa) [40], M. grandiflora (13) [61]

medioresinol B (114)

M. biondii (ny hoa) [40, 43]

(-)-methylpiperitol (115)

M. denudata (ny hoa) [44]

O-methylmagnolin (116)

M. biondii (ny hoa) [48]

(+)-de-4'-O-methylmagnolin

M. biondii (ny hoa) [43], M. fargesii (nu hoa) [50]

phillygenin (117)

M. biondii (ny hoa) [48]

pinoresinol (118)

M. fargesii (nu hoa) [42], M. denudata (13) [53]

(+)-pinoresinol

M. biondii (ny hoa) [40, 43]

(+)-pinoresinol-$-D-glucopyranoside (119)

M. thailandica (14 va canh) [57]

pinoresinol monomethyl ether -5-D-

M. insignis (1) [62]

glucopyranoside (120)
(+)-syringaresinol (121) M. biondii (ny hoa) [40]
syringaresinol M. denudata (canh) [46], M. officinalis (vo) [63], M. coco (13) [1],

M. mutabilis (vo than) [30], M. biondii (ny hoa) [43]

syringaresinol 4-O-f-D-glucopyranoside (122)

M. biondii (ny hoa) [43, 48], M. coco (14) [1], M. thailandica (14
va canh) [57]

(+)-syringaresinol O-f-D-glucopyranoside

M. henryi (13) [64], M. grandiflora (1a) [61]

syringaresinol-4,4'-O-bis-f-D-glucoside (123)

M. officinalis (v6 than) [17]

(+)-yangambin (124)

M. fargesii (ny hoa) [56]

yangambin M. fargesii (my hoa) [42], M. biondii (my hoa) [55], M. denudata
(canh) [46]
(+)-4'-de-O-methylyangabin (125) M. biondii (nu hoa) [43]
magnolin-12'-0-f-D-glucoside (126) M. biondii (ny hoa) [43]
(+)-demethoxypinoresinol (127) M. biondii (ny hoa) [43]
icariside E7 (128) M. biondii (nu hoa) [43]
a lignan (129) M. biondii (nu hoa) [43]
a lignan (130) M. biondii (nu hoa) [43]
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(+)-sesamin (131) M. coco (hoa) [59], M. kobus (14) [65]
sesamin M. praecocissima (hat) [52], M. coco (13) [1]
episesamin (132) M. coco (13) [1]
4,4'-dimethoxy-3'-hydroxy-7,9',7',9- M. biondii (ny hoa) [43]

diepoxylignan-3-O-f-D-glucopyranoside (133)

Arylnaphthalene (134-135)

(+)-isolariciresinol (134) M. biondii (nu hoa) [48]

M. biondii (ny hoa) [43]
magnoshinin (135) M. salicifolia (nu hoa) [39]
Spirocyclohexadienone (136-141)
magnoflorin A-D (136-139) M. liliiflora (1) [66]
magliflonenone (140) M. denudata (18) [53], M. liliiflora (1) [66]
futoenone (141) M. lilitflora (13) [66],

M. denudata (18) [53]

Benzofuranoide va hydrobenzofuranoide (142-175)

(7'S,8'R)-dihydrodehydrodiconiferyl-alcohol M. biondii (ny hoa) [48]

(142)

monthaphuoside A (143) M. henryi (18) [64]
(—)-(7R,8S,7'E)-4-hydroxy-3,5,5',9'- M. biondii (ny hoa) [67]
tetramethoxy-4',7-epoxy-8,3'-neolign-7'-en-9-ol

(144)

(+)-dehydrodiconiferyl alcohol (145) M. fargesii (ny hoa) [50]

(7R,85)-4-hydroxy-3,5'-dimethoxy-4',7-epoxy- |M. biondii (ny hoa) [67]
8,3'-neoligna-9,9'-diol-4-0O-f-D-
glucopyranosyl-(1-4)-4-D-glucopy-ranoside
(146)

7R,8S-dihydrodehydrodiconiferyl alcohol 4-O- | M. biondii (ny hoa) [48]
[-D-glucopyranoside (147)

5-(3"-acetoxypropyl)-2-(4'-hydroxy-3'- M. biondii (ny hoa) [67]

methoxyphenyol)-7-methoxy-3-

methylbenzofuran (148)

acuminatin (149) M. denudata (ny hoa [44], canh [46]), M. ovata (1) [68]

licarin A (150) M. ovata (13) [68]

licarin B (151) M. denudata (ny hoa) [44], M. ovata (18) [68], M. denudata (canh)
[46]

(7S,8R,7"S,8"R)-7,8-7" ,8"-trans-71',8'-E- M. biondii (ny hoa) [67]

sesquiverniciasin A (152)

4-0O-demethylkadsurenin M (153) M. ovata (14) [68]

kadsurenin M (154) M. ovata (14) [68]

burcellin (155) M. denudata (ny hoa) [44]

denudatin A (156) M. denudata (qua) [45], M. denudata (qua) [69]

denudatin B (157) M. denudata (qua) [45]

hancinone (158) M. denudata (ny hoa) [44]

2-[2-(hydroxymethyl)-1-benzofuran-5-yl]-4- M. denudata (canh) [41]
(prop-2-en-1-yl)phenol (159)

fargesone A (160) M. denudata (14 [53], qua [45]), M. sprengeri (ny hoa) [60]
fargesone B (161) M. denudata (ny hoa) [44], M. sprengeri (ny hoa) [60]
4-allyl-2-(2'-methylbenzofuran-5'-yl) phenol M. officinalis (vo than) [70, 71]

(162)

(—)-1-[2-(1,2-dihydroxy-1-methylethyl)-2,3- M. biondii (nu hoa) [67]
dihydro-6-hydroxy-5-benzofuranyl-ethanone
(163)

(R)-5-hydroxy-6-acetyl-2-(1,2-hydroxy-1- M. biondii (ny hoa) [67]
methyl)benzofuran (164)

(8)-11-hydroxy-10,11-dihydroeuparin (165) M. biondii (ny hoa) [67]
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3,4-(10-methoxy-phenylallyl)-9"-((10'-
isopropanol-3',4'-furan)-phenylacetyl)-8"-
dioxane-7"-0-f-D-glucopyranoside (166)

M. biondii (ny hoa) [67]

3,4-benzolactone-9"-((12'-isopropanol-3',4'-
furan)-phenylbutenone)-8"-dioxane-7"-O-f-D-
glucopyranoside (167)

M. biondii (ny hoa) [67]

4,4'-diallyl-1,2,6,4'-
tetrahydrodibenzo[b,d]furan-3"-0l (168)

M. grandiflora (canh va qua) [72]

ketone (169)

M. grandiflora (canh va qua) [72]

(7S, 8R)-r"-3,4,3'-trimethoxy-7.0.2',8.1'-
neolignan (170)

M. denudata (18) [53]

(7S,8R,1'S,2'R)-A% -4-hydroxy-3,1",2'-
trimethoxy-1',2",3',4'-tetrahydro-4'-oxo-
7.0.2',8.1"-neolignan (171)

M. denudata (18) [53]

(7S,8R,5'R)-A¥-3,4,5,5"-trimethoxy-4',5'-hydro-
4'-0x0-7.0.2',8.1"-neolignan (172)

M. denudata (18) [53]

kadsurin A (173) M. denudata (canh [46], 14 [53])
nirandin A (174) M. denudata (canh) [46]
pipernone (175) M. denudata (1) [53]

Biphenyl lignanoide (176-214)

2,2'-dihydroxy-3-methoxy-5,5'-di-(2-
propenylbiphenyl) (176)

M. officinalis (r&) [73]

2'-ethoxy-5,5"-di(prop-2-en-1-yl)biphenyl-2-ol
177)

M. denudata (canh) [41]

3-methoxymagnolol (178)

M. phuthoensis (14 cay) [49], M. grandiflora (canh va qua) [72]

4-methoxyhonokiol (179)

M. officinalis (& [73], v than [71]), M. obovata (v6 than) [74],
M. garrettii (13) [75], M. grandiflora (canh va qua) [72]

honokiol (180) M. grandiflora (hat [76], canh va qua [72]), M. officinalis (v than
[63, 70, 711, & [73]), M. garrettii (1a) [75], M. denudata (canh)
[41], M. obovata (qua [77], vé than [21, 74, 78, 79])

houpulin E (181) M. officinalis (&) [73]

magnolol (182) M. grandiflora (hat [76], canh va qua [72]), M. obovata (qua [77],

vo than [21, 74, 79]), M. officinalis (vé than [63, 70, 71], ré [73]),
M. denudata (canh) [41], M. garrettii (1) [75]

2'-O-methylhonokiol (183) M. officinalis (vo than) [80]
erythro-honokitriol (184) M. officinalis (vd than) [63], [81]
threo-honokitriol (185) M. officinalis (vd than) [63], [81]
magnolignan A-2-O-f-D-glucopyranoside (186) |M. officinalis (vo than) [82]

magnolignan B (187)

M. officinalis (vd) [63]

magnolignan C (188)

M. officinalis (v6 than) [71], M. obovata (v6 than) [74]

magnoloside U (189)

M. officinalis (v6 than) [83]

1,1'-dibenzene-6',8',9'- trihydroxy-3-allyl-4-O-
f-D-glucopyranoside (190)

M. officinalis (v6 than) [83]

threo-7-O-methylhonokitriol (191)

M. officinalis (v6 than) [81]

8',9'-dihydroxyhonokiol (192)

M. officinalis (v6 than) [81]

4-methoxymagnaldehyde B (193)

M. obovata (vo than) [74]

4'-methoxymagnaldehyde B (194)

M. officinalis (v6 théan) [

magnaldehyde B (195)

1]
1

M. officinalis (v6 than) [71]

(E)-5-allyl-3'- (prop-1-enyl)biphenyl-2,4'-diol
(196)

7
[7
M. officinalis (v6 than) [70]

coumanolignan (197)

M. obovata (vo than) [74]

randainal (198)

M. officinalis (than céy) [70]

3,3'-Diallyl-4'-((4-hydroxyphenethyl)amino)-
[1,1'-biphenyl]-4-0l (199)

M. grandiflora (canh va qua) [72]

9-methoxyobovatol (200)

M. obovata (qua) [77]

obovatal (201)

M. obovata (qud) [77], M. obovata (14) [84]
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magnobovatol (202) M. obovata (qua) [77]

obovatol (203) M. officinalis (vo [63], 1é [73]), M. phuthoensis (14) [49, 85], M.
garrettii (14) [75], M. obovata (vé than [74], 14 [84], qua [77]), M.
virginiana (hoa) [86]

isomagnolol (204) M. obovata (qud) [77], M. grandiflora (canh va qud) [72]

5,5'-diallyl-2'-(3-metylbut-2-enyloxy)biphenyl-
2-0l (205)

M. officinalis (v6 than) [70]

5,5'-diallyl-2'-(allyloxy) biphenyl-2-ol (206)

M. officinalis (v6 than) [70]

(E)-1-(3-hydroxy-propenyl)-1'-allyl-[3,5'-
biphenyl]-2',4-diol (207)

M. officinalis (v6 than) [80]

1,1'-diallyldibenzo[b,d]furan-2"-ol (208)

M. officinalis (vd than) [80]

3,5'-diallyl-2'"-hydroxy-4-methoxybiphenyl
(209)

M. virginiana (hoa) [86]

3,5'-diallyl-2',4-dihydroxybiphenyl (210)

M. virginiana (hoa) [86]

4,4'-di-2-propenyl-3,2’,6'-trimethoxy-1,1'-
diphenyl ether (211)

M. officinalis (v6 than) [87]

4'-methoxymagndialdehyde (212)

M. obovata (vo than) [21], M. officinalis (v6 than) [71]

5,5'-diallyl-2,2'-dihydroxybiphenyl (213)

M. virginiana (hoa) [86]

5,5'-di-2-propenyl-2-hydroxy-3,2’,3'-
trimethoxy-1,1'-biphenyl (214)

M. officinalis (v6 than) [87]

Diarylpropane (215-230)

(7R,8S)-1-(3,4-dimethoxyphenyl)-2-O-(2-
methoxy-4-omegahydroxypropylphenyl)
propane-1,3-diol (215)

M. biondii (ny hoa) [43]

erythro-guaiacylglycerol-8-O-4'-(coniferyl
alcohol) ether (216)

M. biondii (ny hoa) [43]

78,8R-erythro-7,9,9'-trihydroxy-3,3'-dimethoxy-
8-0-4'-neolignan 4-0-p-D-glucopyranoside
(217)

M. biondii (ny hoa) [48]

78,8R-erythro-4,9,9'-trihydroxy-3,3'-dimethoxy-
8-0-4'-neolignan-7-O-f4-D-glucopyranoside
(218)

M. biondii (ny hoa) [48]

(7R,8S)-1-(3,4-dimethoxyphenyl)-2-[4-(3-
hydroxy-1-propenyl)-2-methoxyphenoxy]-
propane-1,3-diol (219)

M. fargesii (nu hoa) [50]

magnovatin A-B (220-221)

M. ovata (13) [68]

oleiferin A, C (222-223)

M. ovata (13) [68]

icariside E; (224)

M. officinalis (v6 than) [83]

icariside Es (225)

M. officinalis (vé than) [17, 83], M. thailandica (14 va canh) [57]

manglieside D (226)

M. phuthoensis (14 cay) [49], M. officinalis (v6 than) [17]

(78,8R)-9',3-dimethoxyl isoamericanol (227)

M. biondii (ny hoa) [67]

4-[(35)-(4-hydroxy-3,5-dimethoxyphenyl)-(2S5)-
hydroxymethyl-8-methoxy-2,3-dihydrobenzo-
[1,4]dioxin-6-yl]-(3E)-buten-2-one (228)

M. biondii (ny hoa) [67]

biondinin A (229)

M. fargesii (ny hoa) [50]

fargesone C (230)

M. sprengeri (nu hoa) [60], M. obovata (vé than) [74]

Hybrid neolignane (231-253)

chevalierinol A-B (231-232)

M. phuthoensis (14 cay) [85]

houpulin F-J (233-237)

M. officinalis (&) [73]

monoterpenylmagnolol (238)

M. officinalis (than ciy [70], ré [73])

(+)-magmenthane A-H (239-246)

M. officinalis var. biloba (v6 than) [88]

clovanmagnolol (247)

M. officinalis (&) [73]

maglignan B (248)

M. officinalis var. biloba (v6 than) [89]

maglignan C (249)

M. officinalis var. biloba (v6 than) [89]

piperitylhonokiol (250)

M. officinalis (v6 than) [80]

piperitylmagnolol (251)

M. officinalis (v6 than) [80]
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dipiperitylmagnolol (252)

M. officinalis (v6 than) [80]

(M, 1"R,6"S)-9'-O-piperitylmagnolol (253)

M. officinalis (v6 than) [80]

Oligomeric lignan va neolignane (254-295)

houpulignan A-F (254-259)

M. officinalis (14) [90]

obovatalignan C-I (260-266)

M. obovata (qua) [91]

officinalignan A-D (267-270)

M. officinalis var. biloba (12) [92]

garrettilignan A-B (271-272)

M. garrettii (1) [75]

houpulin A-D (273-276)

M. officinalis (ré) [73, 93]

houpulin A

M. officinalis (vé than) [80]

houpulin B

M. officinalis (v6 than) [80]

houpulignan G-H (277-278)

M. officinalis var. biloba (14) [92]

(¥)-diobolignan A—F (279-284)

M. officinalis var. biloba (v6 than) [94]

(+)-maglignan A (285)

M. officinalis var. biloba (v6 than) [89]

bishonokiol A (286)

M. grandiflora (hat) [76]

(+)-mooligomers A-E (287-292)

M. officinalis var. biloba (v6 than) [95]

houpulins K-L (293-294)

M. officinalis (&) [73]

tripetalin A (295)

M. officinalis (vé than) [80]

M. tripetala (qua) [96]

Norlignan (296-306)

5-allyl-5'-(1"-hydroxyallyloxy)biphenyl-2,2'-
diol (296)

M. officinalis (v6 than) [70]

houpulin M (297)

M. officinalis (&) [73]

magnatriol B (298)

M. officinalis (v6) [63]

randaiol (299) M. officinalis (vd) [63]

magnaldehyde D (300) M. officinalis (vd [63], than cay [70])
4'-methoxymagnaldehyde E (301) M. officinalis (v6 than) [71]

magnaldehyde E (302) M. officinalis (v6 than) [71], M. obovata (v6 than) [74]
obovaaldehyde (303) M. obovata (qua) [77]

2-hydroxyobovaaldehyde (304) M. obovata (qud) [77], M. officinalis (than cay) [70]
magnotriol A (305) M. officinalis (vo than) [80]

magnotriol B (306)

M. officinalis (v6 than) [81]

Miscellaneous (307-318)

6-allyl-7-(3,4-dimethoxyphenyl)-2,3-
dimethoxy-8-metyl-tricyclo [4.2.0,0 (2,8)] oct-
3-en-5-one (307)

M. denudata (ny hoa) [44]

denudadione B (308) M. denudata (qua) [45]
biondinin A (309) M. fargesii (ny hoa) [50]
neolignan (310) M. denudata (ny hoa) [44]

(7R,8R,1'R,3'R)-A>"¥-5'-methoxy-3,4-
methylenedioxy-2',4"-dioxo-8.1', 7.3'-neolignan
(311

M. denudata (14 cay) [53]

denudanolide A-D (312-315)

M. denudata (canh) [46]

denudadione A-C (316-318)

M. denudata (canh) [46]

Flavonoid (319-344)

astragalin (319)

M. insignis (1) [62]

curcucomoside D (320)

M. coriacea (1a va canh) [97]

isorhamnetin 3-O-glucoside (321)

M. grandiflora (1& va canh) [57]

kaempferol 3-O-f-D-xylopyranose (322)

M. insignis (1) [62]

kaempferol 3-O-neohesperidoside (323)

M. hodgsonii (1) [98]

kaempferol 3-O-a-L-rthamnopyranosyl-(1-2)-[a-
L-rhamnopyranosyl-(1-6)]-#-D-glucopyranoside
(324)

M. hodgsonii (18) [98], M. sirindhorniae (1a) [99], M. henryi (18)
[64]

nicotiflorin (325)

M. grandiflora (hoa) [100], M. hodgsonii (14) [98], M. thailandica
(14 va canh) [57], M. insignis (18) [62], M. figo (14) [101]
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kaempferol 3-O-a-L-rhamnopyranosyl-(1-6)-4-
D-galactopyranoside (326)

M. figo (1) [101]

arapetaloside B (327)

M. figo (1) [101]

oxytroflavoside G (328) M. utilis (14 va canh) [102], M. coriacea (14 va canh) [97]

arapetaloside A (329) M. thailandica (14 va canh) [57], M. henryi (14) [64], M. figo (14)
[101]

rutin (330) M. grandiflora (hoa) [100], M. thailandica (14 va canh) [57], M.

coco (hoa) [59], M. sirindhorniae (13) [99], M. figo (1a) [101], M.
henryi (1) [64], M. coriacea (14 va canh) [97], M.
officinalis var. biloba (1a) [103].

quercetin 3-O-galactoside (331)

M. grandiflora (hoa) [100]

quercetin 3-O-glucoside (332)

M. grandiflora (hoa) [100]

quercetin 3-0-a-L-rhamnopyranosyl-(1-2)-[a-L-
rhamnopyranosyl-(1-6)]--D-glucopyranoside
(333)

M. sirindhorniae (13) [99], M. henryi (18) [64], M. utilis (14 va
canh) [102]

quercetin-3-0-a-L-rhamnoside (334)

M. officinalis var. biloba (13) [103]

quercitrin (335)

M. coriacea (1a va canh) [97]

isorhamnetin (336)

M. grandiflora (14 va canh) [57], M. sirindhorniae (1a) [99], M.
henryi (1) [64]

champaluangoside A (337)

M. utilis (14 va canh) [102]

champaluangoside B (338)

M. utilis (14 va canh) [102]

champaluangoside C (339)

M. utilis (14 va canh) [102]

rhamnocitrin 3-rutinoside (340)

M. coriacea (1a va canh) [97]

isoquercitrin (341)

M. officinalis var. biloba (12) [103]

afzelin (342)

M. officinalis var. biloba (13) [103]

hyperoside (343)

M. officinalis var. biloba (13) [103]

(+)-Afzelechin (344)

M. insignis (13) [62]

Phenylethanoid glycoside (345-377)

magnoloside Ia (345), Ic (346), Ib (347), I1la
(348), 11a (349), 1Ib (350), Va (351)

M. officinalis var. biloba (qua) [104]

crassifolioside (352)

M. thailandica (14 va canh) [57], M. officinalis var. biloba (qua)
[104]

magnoloside F-P (353-363)

M. officinalis (v6 than) [83]

magnoloside A (364)

M. officinalis (vd than) [83], M. obovata (vé than) [105]

magnoloside B (365), D (366) E (367)

M. officinalis (v6 than) [83]

hodgsonialloside A (368), B (369)

M. hodgsonii (1) [98]

hodgsonialloside C (370)

M. hodgsonii (1) [98], M. henryi (12) [64]

magnoloside IVa (371)

M. officinalis var. biloba (qua) [104]

2-(3,4-dihydroxyphenyl) ethanol 1-O-[4-O-
caffeoyl-2-0-a-L-rhamnopyranosyl-3-O-a-L-
rhamnopyranosyl-6-O-f-D-glucopyranosyl]-$-
D-glucopyranoside (372)

M. officinalis (v6 than) [83]

verbascoside (Acteoside) (373)

M. thailandica (14 va canh) , M. officinalis (v6) [63]

isoverbascoside (374)

M. thailandica (14 va canh)

isocrassifolioside (375)

M. thailandica (14 va canh)

echinacoside (376)

M. thailandica (14 va canh)

2'-rthamnoechinacoside (377)

[57]
[57]
[57]
[57]
[57]

M. thailandica (14 va canh)

Phenolic va phenolic glycoside (378-437)

magnoloside V-Z (378-382)

M. officinalis (v6 than) [83]

isosyringinoside (383)

M. officinalis (v6 than) [82], M. thailandica (1a va canh) [57]

syringin (384) M. thailandica (14 va canh) [57], M. henryi (1a) [64], M. officinalis
(vo than) [71], (vo than) [17], M. obovata (vo than) [74]
syringinoside (385) M. thailandica (14 va canh) [57]

magnoloside Q-R (386-387)

M. officinalis (v6 than) [83]

manglieside A-B (388-389)

M. phuthoensis (14 cay) [49]

9-acetoxy syringin (390)

M. biondii (nu hoa) [106]
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cynaptic aldehyde 4-O-f-D-glucopyranoside
391)

M. officinalis (v6 than) [71]

coniferaldehyde (392)

M. officinalis (vd) [63]

coniferol alcohol (393)

M. officinalis (vd) [63]

dihydroconiferylalcohol (394)

M. biondii (nu hoa) [106]

dihydrosyringenin (395)

M. biondii (nu hoa) [106]

3-(4-hydroxy-3-methoxyphenyl) propane-1,2-
diol (396)

M. biondii (nu hoa) [106]

caffeic acid methyl ester (397)

M. officinalis (v6 than) [17]

chavicol (398)

M. officinalis (&) [73]

O-methyleugenol (399)

M. officinalis (v6 than) [87]

[-hydroxypropiovanillone (400)

M. biondii (nu hoa) [106]

3-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)
propan-1-one (401)

M. biondii (nu hoa) [106]

tyrosol 4-O-f-D-xylopyranosyl-(1-6)-O-4-D-
glucopyranoside (402)

M. hodgsonii (14) [98]

2-hydroxy-5-(2-hydroxyethyl)phenyl 5-D-
glucopyranoside (403)

M. thailandica (14 va canh) [57]

3,4-dihydroxyphenethyl O-a-L-
rhamnopyranosyl-(1-2)-[a-L-rhamnopyranosyl-
(1-3)]-p-D-glucopyranoside (404)

M. thailandica (14 va canh) [57]

decaffeoylverbascoside (405) M. thailandica (14 va canh) [57]
icariside D2 (406) M. thailandica (14 va canh) [57]
benzyl O-#-D-glucopyranoside (407) M. thailandica (14 va canh) [57]
benzyl O-a-L-rhamnopyranosyl-(1-2)-B-D- M. thailandica (14 va canh) [57]
glucopyranoside (408)

benzyl O-f-D-apiofuranosyl-(1-2)-B-D- M. thailandica (14 va canh) [57]
glucopyranoside (409)

icariside F2 (410)

M. thailandica (14 va canh) [57]

benzyl O-p-D-apiofuranosyl-(1 - 2)-[3-D-
glucopyranosyl-(1-3)]-4-D-glucopyranoside
(411)

M. thailandica (14 va canh) [57]

syringic acid 4-O-f-D-glucopyranosyl-(1-5)-a-
L-rhamnopyranoside (412)

M. officinalis (v6 than) [82]

syringic acid 4-0-a-L-rhamnopyranoside (413)

M. officinalis (v6 than)

vanilic acid 4-O-a-L-rhamnoside (414)

M. officinalis (v6 than)

vanilic acid (415)

M. officinalis (v6 than)

syringic acid (416)

M. officinalis (v6 than)

3,4-dimethoxyphenol S-D-apiofuranosyl-(1-6)-
f-D-glucopyranoside (417)

M. officinalis (v6 than)

3,4,5-trimethoxyphenol S-D-apiofuranosyl-(1-
6)-p-D-glucopyranoside (418)

M. officinalis (v than) [82], M. thailandica (14 va canh) [57], M.

henryi (1) [64]

1-(a-L-rhamnosyl(1-6)-f-D-
glucopyranosyloxy)-3,4,5-trimethoxybenzene
(419)

M. officinalis (v6 than) [82]

3,4,5-trimethoxyphenyl 1-O-f-D-xylopyranosyl-
(1-6)-p-D-glucopyranoside (420)

M. officinalis (v6 than) [82]

magnoloside S-T (421-422)

M. officinalis (v6 than) [83]

3-hydroxy-4,5-dimethoxyphenyl-f-D-

M. thailandica (14 va canh) [57]

glucopyranoside (423)
-hydroxylbenzaldehyde (424) M. officinalis (vo) [63]
syringaldehyde (425) M. officinalis (vo) [63],

M. kachirachirai (&) [29]

vanillic acid f-D-glucopyranosyl ester (426)

M. thailandica (14 va canh) [57]

vanillin (427)

M. officinalis (&) [73]

denudalide (428)

M. denudata (qua) [69]

[82]
[82]
[82], M. denudata (canh) [41]
[82]
[82]
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denudaquinol (429)

M. denudata (qua) [69]

(E)-2,3-bis(4-hydroxy-3-methoxyphenyl)prop-
2-enal (430)

M. kachirachirai (&) [29]

4,4'-dihydroxy-3,3'-dimethoxybenzophenone
(431)

M. kachirachirai (&) [29]

Resveratrol (432)

M. denudata (canh) [41]

(2'R,3'R)-2',3'-dihydroxy-4'-methoxy-caffeoyl
butyrate (433)

M. biondii (nu hoa) [106]

(8'R)-4',5-dihydroxy-4,8'-dimethoxy-2-
hydroxyethyl diphenylethane (434)

M. biondii (nu hoa) [106]

glaberide I (435) M. kachirachirai (ré) [29]
salicifoliol (436) M. kachirachirai (ré) [29]
kachiranol (437) M. kachirachirai (&) [29]

Terpenoid (438-574)

Sesquiterpene (438-559)

Germacrane (438-463)

magnograne A-D, F (438-442)

M. grandiflora (1a) [107]

magnograne E (443)

M. grandiflora (1a) [107]

parthenolide (444)

M. grandiflora (18) [61, 107-109], M. kobus (vo6 than) [110], M.
sirindhorniae (1a) [111] M. maudiae (vo than) [112], M. ovata
(13) [68], M. biondii (ny hoa) [55]

11p-hydroxy-11,13-dihydroparthenolide (445)

M. grandiflora (1a) [107]

4,5-epoxy-13-acetoxy-1(10)-germacren-12,6-
olide (446)

M. grandiflora (13) [61, 107]

11/4-13-dihydrocostunolide (447)

M. kachirachirai () [26, 29]

costunolide (448)

M. grandiflora (1a) [61, 108], M. sieboldii (v6 than) [113], M.
kachirachirai (r€) [26, 29], M. kobus (vo than) [110], M.
sirindhorniae (13) [111]

a-cyclocostunolide (449)

M. kachirachirai (1) [26, 29]

lipiferolide (450) M. sirindhorniae (13) [111]
parthenolid-9-one (451) M. grandiflora (1a) [107]
inulasalsolin (452) M. grandiflora (13) [107]
michelenolide (453) M. grandiflora (13) [107]

bisparthenolidine (454)

M. kobus (vo than ) [110]

Isobisparthenolidine (455)

M. kobus (vo than) [110]

15,10a-epoxyparthenolide (456)

M. grandiflora (13) [109]

114,13-dihydroparthenolide (457)

M. grandiflora (13) [109]

dihydroparthenolide

M. maudiae (v6 than) [112]

4,5-epoxy-13-methoxy-115-H-germacra-1(10)-
en-12,60-olide (458)

M. grandiflora (13) [109]

20-hydroxy-dihydroparthenolide (459)

M. grandiflora (1) [61, 109]

Budlein B (460) M. insignis (1) [62]
aldehyde (461) M. grandiflora (13) [107]
germacrenolide (462) M. maudiae (v0 than) [112]

4,5-epoxy-13-methoxy-1(10)-germacren-12,6-
olide (463)

M. grandiflora (13) [61]

Eudesmane (464-500)

1 f-hydroxy-11-epicolartin (464)

M. kachirachirai (r8) [29]

1 f-hydroxycolartin (465)

M. kachirachirai (r8) [29]

1-hydroxyarbusulin A (466)

M. delavayi (1a) [114]

114,13-dihydroreynosin (467)

M. kachirachirai (&) [26, 29]

114,13-dihydrosantamarin (468)

M. kachirachirai (&) [26, 29]

11a,13-dihydroreynosin (469)

11a,13-dihydrosantamarin (470)

M. kachirachirai (&) [29]

dihydro-f-cyclocostunolide (471)

[

[
M. kachirachirai (&) [29]

[

[

M. kachirachirai (r8) [29]
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reynosin (472) M. grandiflora (v6 ré [108], 14 [107, 109]), M. sirindhorniae (14)
[111], M. delavayi (14) [114]
magnolialide (473) M. grandiflora (1a) [107]

santamarine (474)

M. sirindhorniae (1a) [111], M. grandiflora (14 [107, 109], vo ré
[108]), M. kachirachirai (r€) [26], M. delavayi (18) [114]

magnodelavin D-F (475-477)

M. delavayi (1a) [114]

magnodelavin G-H (478-479)

M. delavayi (1a) [114]

eudesma-3-en-14,11-diol (480)

M. delavayi (1a) [114]

eudesma-4(15)-en-14,11-diol (481)

M. delavayi (1a) [114]

12,13-diacetoxy-eudesma-4a,6a,11-triol (482)

M. grandiflora (1a) [107]

magnograndin D-I (483-488)

M. grandiflora (1a) [109]

1f-hydroxyeudesma-4,11-dien-3-one (489)

M. grandiflora (18) [107, 109]

oplodiol (490)

M. biondii (ny hoa) [55], M. fargesii (nu hoa) [115]

cyperusol C (491)

M. grandiflora (18) [107, 109]

15, 4f-dihydroxyeudesman-11-ene (492)

magnograne G-1 (493-495)

[
M. grandiflora (13) [107]
M. grandiflora (18) [107]

15,60-dihydroxyeudesm-4(15)-ene (496)

M. grandiflora (18) [107]

2-ox0-T-cadinol (497)

M. kachirachirai (&) [29]

T-cadinol (498)

M. kachirachirai (&) [29]

15,48, 7a-trihydroxyeudesmane (499)

M. fargesii (my hoa) [115]

costunolide diepoxide (500)

M. grandiflora (1a) [108]

Guaiane (501-529)

(3aS,6R,6aR,9R,9aS,9bS)-decahydro-9-hydroxy-
6-methoxy-6,9-dimethylazuleno[4,5-b] furan-
2(3H)-one (501)

M. grandiflora (1a) [109]

magnograndiolide (502)

M. grandiflora (18) [109, 116, 117]

11,13-dehydrocompressanolide (503)

M. ovata (1) [68], M. grandiflora (14)[116]

6,9-dihydroxy-6,9-dimethyl-3-methylene-
3a,4,5,6,8,9,9a,9b-octahydroazuleno[4,5-
b]furan-2(3H)-one (504)

M. grandiflora (1a) [107]

micheliolide (505)

M. grandiflora (18) [107, 109]

magnograne M (506)

M. grandiflora (1a) [107]

4o-hydroxy-guaia-10(14),11(13)-diene-12,60-
olide (507)

M. grandiflora (1a) [107]

magnograndin C-B (508-509)

M. grandiflora (18) [109

13-acetoxyguaia-11-en-4a,6a,10a-triol (510)

M. grandiflora (18) [109

magnograne J-L (511-513)

epi-guaidiol A (514)

M. grandiflora (18) [107

guaidiol (515)

[109]
[109]
M. grandiflora (13) [107]
[107]
[107]

M. grandiflora (18) [107

8f-acetoxy-10a-ethyloxy-guaia-4a, 11-diol
(516)

M. delavayi (1a) [118]

magnodelavin A-C (517-519)

M. delavayi (1a) [114]

magnograne N (520)

M. grandiflora (1a) [107]

4p, 7o-aromadendranediol (521)

M. grandiflora (1a) [107]

I-hydroxyaromadendr-4-en-3-one (522)

M. kachirachirai (1) [26]

alloaromadendrane-4/,10a-diol (523)

M. maudiae (vo than) [112]

aromadendrane-44,10a,15-triol (524)

M. maudiae (vo than) [112]

cyclocolorenone (525)

M. kachirachirai (r8) [26], M. grandiflora (vo than) [107, 119]

spathulenol (526)

M. maudiae (vo than) [112], M. coriacea (14 va canh) [97], M.
ovata (1a) [68]

44,10a-dimethyl-15,5a-bicycle[3,5,0]dec-6-en-
40,106—diol (527)

M. grandiflora (1a) [109]

40,60,10a-trihydroxy-13-acetoxyguaia-11-ene
(528)

M. grandiflora (1a) [117]

12,13-diacetoxyguaia-4a,6a,100,11-tetraol
(529)

M. grandiflora (1a) [117]
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Megastigmane (530-541)

(1'R,3'S,5'R,8'S,2Z,4F)-dihydrophaseic acid 3-
O--D-glucopyranoside (530)

M. biondii (nu hoa) [120]

3-hydroxy-5,6-epoxy-f-ionol 3-O-f-D-
glucopyranoside (531)

M. henryi (13) [64]

(6S,9R)-roseoside (532)

M. henryi (13) [64]

(6R,9R)-3-0x0-a-ionol S-D-glucopyranoside
(533)

M. henryi (18) [64]

byzantionoside B (534)

M. henryi (13) [64]

blumenol A-B (535-536)

M. officinalis (v6 than) [82]

bridelionoside B (537) M. henryi (13) [64]

citroside A (538) M. henryi (13) [64]

lyratol F (539) M. maudiae (vo than) [112]
manglieside C (540) M. phuthoensis (14 cay) [49]
oblongionoside C (541) M. hodgsonii (12) [98]

Logi khdc (542-559)

(—)-caryophyllene oxide (542)

M. maudiae (v6 than) [112]

[-caryophyllene epoxide (543)

M. chevalieri (1a) [85]

caryolane-1,93-diol (544)

M. phuthoensis ( 1a) [85]

caryophyllenol-II (545)

M. coriacea (1a va canh) [97]

dehydrosaussurea lactone (346)

M. kachirachirai (&) [29]

humulene epoxide (547) M. phuthoensis (1) [85]

kachirachirain (548) M. kachirachirai (r8) [26], M. grandiflora (12) [107]
kachiraterpenol (549) M. kachirachirai (ré) [29]

magnograne O (550) M. grandiflora (13) [107]

8a-hydroxyoplop-11(12)-en-14-one (551)

M. grandiflora (1a) [107]

60,11-dihydroxy-12,13-diacetoxyelem-1,3-
diene (552)

M. grandiflora (18) [107, 117]

homalomenol A (553)

M. fargesii (my hoa) [115]

oplopanone (554)

M. fargesii (ny hoa) [115]

60,11-dihydroxy-12,13-diacetoxyelem-1,3-
diene (555)

M. grandiflora (18) [121]

M. grandiflora (1a) [122]

magnograndin K (556), L (557), J (558), M
(559)

M. grandiflora (18) [122]

Monoterpene (560-574)

(+)-2-ex0-3-exo-camphane-2,3-diol (560) M. maudiae (v6 than) [112]
(+)-borneol (561) M. maudiae (v6 than) [112]
(+)-bornyl caffeate (562) M. maudiae (v6 than) [112]
(H)-a-terpineol (563) M. maudiae (v6 than) [112]
(—)-bornyl acetate (564) M. maudiae (v6 than) [112]
biondinin C (565) M. maudiae (v6 than) [112]
monthaphuoside B (566) M. henryi (13) [64]

(3R,65)-6,7-dihydroxy-6,7-dihydrolinaloyl 3-O-
f-D-glucopyranoside (567)

M. henryi (13) [64]

(35,65)-6,7-dihydroxy-6,7-dihydrolinaloyl 6-O-
f-D-glucopyranoside (568)

M. thailandica (14 va canh) [57]

(3S,6R)-6,7-dihydroxy-6,7-dihydrolinaloyl 6-O-
f-D-glucopyranoside (569)

M. thailandica (14 va canh) [57]

(E)-nerolidol (570)

M. maudiae (v6 than) [112]

magnoliaterpenoid A-D (571-574)

M. biondii (ny hoa) [120]

Cic hop chit khac (575-596)

[-sitosterol (575) M. kachirachirai (1) [29], M. obovata (vo than) [74], M.
officinalis (ré [73], vo than [70])
stigmasterol (576) M. kachirachirai (ré) [29],

M. officinalis (ré [73], vo than [70])
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(24R)-stigmast-4-en-3-one (577) M. kachirachirai (&) [29]
(22E,24S)-stigmasta-4,22-dien-3-one (578) M. kachirachirai (&) [29]
(24R)-6 f-hydroxystigmast-4-en-3-one (579)  |M. kachirachirai (r€) [29]
(22E,245)-6 f-hydroxystigmasta-4,22-dien-3-  |M. kachirachirai (&) [29]

one (580)

daucosterol (581)

M. obovata (vo than) [74]

[-sitostenone (582)

M. officinalis (v6 than)

stigmasta-4,22-dien-3-one (583)

0]
M. officinalis (v6 than)

3 fhydroxystigmast-5-en-7-one (584)

7
7
7

3 f-hydroxystigmasta-5,22-dien-7-one (585)

[
[70

M. officinalis (v6 than) [70
[

]
]
M. officinalis (v6 than) [70]

2-phyten-1-yl caprylate (586)

M. phuthoensis (14 cay) [85], M. coriacea (14 va canh) [97]

tritriacontane-1-ol (587)

M. coriacea (1a va canh) [97]

1,2-dipalmitoyl-3-oleoylglycerol (588)

M. kachirachirai (&) [29]

1-pentacosanol (589)

M. chevalieri (1) [85

decaprenol (590)

M. chevalieri (1) [85

trans-phytol (591)

solanesyl palmitate (592)

M. chevalieri (1) [85

all-trans-polyprenol-11 (593)

]
]
M. chevalieri (14) [85]
]
]

M. chevalieri (1) [85

scoparone (594)

M. salicifolin (ny hoa) [123], M. grandiflora (1a) [116], M. coco
(1a) [1]

6-methoxy-7-hydroxycoumarin (595)

M. grandiflora (18) [116]

6,8-dimethoxy-7-hydroxycoumarin (596)

M. grandiflora (18) [116]
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PHU LUC 2: Ciu triic cac hop chat phan lap tir chi Magnolia
Alkaloid (1-49)
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MeO. \
" HO
HO \ N
H HO \
o
H MeO /\f GlcO
44 HN \/\)
MeO 45 46

HO
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R R7 R! R2 R? R¢ RS Rs R” RS *
6 H OMe OH OH OMe H = di-OMe S
R 7 H OMe OH OH OMe H H  di-OMe S
8 H OCH:0 OH H H H H R
LN 9 H OCH:0 H H H H H R
RS 10 H OH OMe H H H H H R
e 11 H OMe OMe H OMe OMe H Me
12 H OH OMe H H H H CHO R
13 H OCH:0 H H H H Ac R
14 OMe OCH-0 H H H H Ac R
RO 15 H OCH:0 H H OMe H Ac R
a6 16 H OCH:0 H H H H CHO R
17 H OMe OMe H OMe OMe H H S
18 H OMe OMe H H H H H R
19 H OCH:0 H H H H H
20 H OCH:0 H H H H Me
21 H OCH:0 H H H H H
R1 R! R2 R R¢ RS Rs *
33 OMe OH H H OH di-OMe R
O 34 H OMe OH H OH di-OMe R
R? . N\R 3 OMe OMe H H OH Me R
36 OMe OH H H OH H S
. R3 37 OMe OMe H H OH H
R 38 OMe OMe H H OMe Me S
39 OMe OH H OH OMe Me S
40 OMe OH H OH OMe di-OMe S
RS 41 OH OMe H H OH CH(CH20H)2 R
42a OH OMe H H OH H S
42b OH OMe H H OH H R
Lignan va neolignan (50-318)
Diaryl-dimethylcyclobutane (50)
° N
Z N
- "y o\
50 \o o/
Tetrahydrofuran (51-95)
MeO R1 R2 RS R4 7-
. 51 pB-OH a-CH20H H OMe a
52 JB-OH B -CH20OH H OMe g
MeO O R 53 pB-OH B -CH0H OMe OMe B
54 OH a-CH20H H OMe a
H ove 55 a-OH  B-CH:OH H OMe a
56 a-OH B -CH20OH H OMe g
o 57 a-OH B -CH20H H OMe a
58 B-OH a -CH20H OMe OMe g
" 59 Hp a-CH:OH H OMe a
1. 60 a-OH a-Me H OMe a
61 a-OMe a-Me H OMe a
62 OMe B -CH20OH H OMe g
63 B-OH B-CH:0Ac H OH a
64 pB-OH B -CH20OH H OH a
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R1 R2 R3 R4 7-H 8-Me 7’-H 8’-Me
| g 65 OCH:20 OMe OMe a a a a
R 66  OCH.0 OCH:0O a B B B
\ 670OMe OMe OMe OMe B B B B
., 680Me OMe OCH20 B B B B
R? " 690OMe OH OMe OMe B B B B
70 OCH20 OMe OMe B B B a
710Me OMe OMe OMe B B B a
72 OMe OMe OMe OMe a a a B
MeQ, R1 R2 R3 R4 8-H 7-H 8-H
73 OH H H OH B B B
74 OMe OGIlc H OH a B a
R oMo 7 H OH H OH a B a
76 H OGlc H OH a B a
o 77 H OH H OMe a B a
- 78 OMe OH OMe OMe B B B
79 OMe OMe H OH B a B
1 80 OMe OH OMe OGlc a B a
R
MeQ, R1 R2 R3 7-H 8-H 7’-H 8’-H
81 OMe OMe OMe B a B a
82 OMe OMe OMe B a a a
83 OH H OH B B B a
84 OMe H OMe B B B

OMe MeO.

MeO o

86 R'+R2=0CH,0, 8-H=5 OMe
87 R'=R2=OMe, 8-H=a

85
OMe MeO

OMe
MeO

OMe
MeO

OH 89

OMe



Tetrahydrofurofuran (96-133)

RS

R4
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R3

R2

OMe

R? R2 R3 R4 RS 7-H 8- 7-H 8-H

96 OMe H H OCH20 a a B a
97 H OMe OMe H OMe g B a B
98 OMe H OMe H OMe a B B B
9 OMe H H OCH:20 a B B B
100 OMe  OMe OCH:20 H B a B a
101 H OMe H OMe OMe a a B a
102 OMe OMe OMe OMe H a a a a
103 OMe H OMe OMe OMe a a B a
104a H OMe OMe OMe H a B a B
104b H OMe OMe OMe H B a B a
105 OMe OMe OCH:20 H B a B a
106 H OH OMe OGic OMe a B a B
107 OMe OH OMe OGlc H B a B a
108 OMe OMe H OMe H B a B a
109 H OH H OCH:20 B a B a
110 H OMe OCH:20 H B a B a
111 OMe OMe OMe OMe OMe B a B a
112 OMe OMe OMe OMe H B a B a
113 H OH OMe OH OMe B a B a
114 H OH OMe OH OMe B a B a
115 H OMe OCH:20 H B a B a
116 OMe OMe OMe OH H B a B a
117 H OMe OMe OH H B a B a
118 H OH OMe OH H B a B a
119 H OH H OGlc OMe g a B a
120 H OMe H OGic OMe B a B a
121 OMe OH OMe OH OMe B a B a
122 OMe OH OMe OGic OMe B a B a
123 OMe OGIc  OMe OGlc OMe g a B a
124 OMe OMe OMe OMe OMe B a B a
125 OMe OH OMe OMe OMe B a B a
126 H OMe OMe OGic OMe B a B a
127 H OH H OH H B a B a
128 OMe OMe OMe OGic OMe B a B a
129 OMe OMe H OH H B a B a
130 OMe H OMe OGlc OMe g a B a
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OH

OMe

Hw

<o - o o -
133
5 131 < 132
o GlcO

Arylnaphthalene (134-135)

OMe
MeO

HO

135 OMe

Spirocyclohexadienone (136-141)

R? R2 R3
136 OMe OMe H
137 OMe OH OMe
138 OH OMe H
139 OMe OH H
140 OMe OMe OMe
141 OCH20 H

R1

R2

R3
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Benzofuranoide va hydrobenzofuranoide (142-175)
Rl OMe
HO OH
ol OH
HZ
R1
142 R'=OH, R?=OH oM , OMe
143 R'=0GIc, R2=H OMe 144 R'=R?=OMe, 7-H=g, 8'-H=a
145 R'=H, R?=OH, 7’-H=q, 8"-H=p
OH
—oH —
< HO
HO
0Glc(4-1)-Gle 0OGle
o (o]
147
146 ovie OMe
OMe
OoMe 149 R'=R2=OMe
150 R'=OMe, R?=H
151 R'+R2=0CH,0
(o]
OR
o
153 R=H
OMe 154 R=Me OMe
\ R! OMe
OMe
i~ PRI OMe
o (o]
155 OMe
156 3aR, R'+R2=0CH,0
157 3aR, R'=R2=0OMe
158 R'+R2=0CH,0
OMe
OH
OMe
(0]
w »
s
\ Q=S
162
o R CH,OH
163 R'=Ac, R2=OH, R3=OH
164 R'=OH, R2=Ac, R3=OH, A
165 R'=Ac, R2=OH, R3=H, A

gy

o (@)
H
160 *S
161 R o
OGilc
MeO
\
168 R=OH

169 R=0O
/




Biphenyl lignanoide (176-214)

OH \
o
OH

/ 196
197

/ 199

HO

OH

OH OH
HO o HO o R o
OH
MeO \q\ \©\k
- N AN x
. | o2 |
R

2 203 R=OH
00 R=CH20CHs 204 R=H

201 R=CHO

/ /
o / o i
sSelysSe
o D B A
o / 0
°“
S A
/ R? Ré

R' R?

176 H H OMe  OH

177 H H H OEt

af R 178 OMe H H OH
o 179 H OMe H H
180 H OH H H

181 H H CHO OH

182 H H H OH

R¢ 183 H H CHO  OH
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R1 R2 R3 R4 RS Ré
184 OH H OH B-OH a-OH H
185 OH H OH a-OH a-OH H
186 H OGlc OH H OH H
187 H OH OH OH OH H
188 OH H OH H OH H
189 OGIc H OGlc H OH H
190 OGIlc H OH H OH H
191 OH H OH B-OMe a-OH H
192 H OH H H OH OH
/ R? R2 R3 R4
"3 193 H OH H OMe
194 OMe H OH H
195 H OH OH H
R4 R
— R2
\o
Diarylpropane (215-230)
R! OMe
MeO.
R? HO 219

215 R'=0H, R2=0OM F

216 R'=OH, R2=0H,e A ° O OH MeO

217 R'=0H, R2=0Glc <

218 R'=0GIc, R?=OH

o)
OR!
222 a
223 8

RS
220 R'=H, R2+R%=0CH,0
221 R'=H, R2=R%=0Me

R2 224 R'=OH, R2=H OH
225 R'=0OH, R2=H, A78
226 R'=H, R2=OH, A78

OMe
229 OMe
O
/ OMe HO

OMe

MeO.

MeO

HO

Ho 228

OH
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Hybrid neolignane (231-253)

g4

OH

e}

SN (+)-240
f WS

(-)-240
WOH
\\\\\54 st s* s
< WWOH <
244

(+)-242 (-)-242 (+)-243

WOH gy
o 3
‘\\\\\S
» N 3 S .
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Oligomeric lignan va neolignane (254-295)

‘ s° 260 R=OH
261 R=OMe
259 OMe ‘

263

266

269 R=H
270 R=Me



R2

OH

274 R'=R%=H, R2=R*=0H

HO HO
273 R'=R%=0H, R?=R*=H
OH OH
HO HO
OH OH X OH OH
o] o o
o
= o OH
275
OH

(0]
272
271 \ P o

OH
OMe
(o]
(o] OH
OH 7
OH
OH
HO. o /
0.
s o (o]
278
OH
on 277 F
HO O
o
OH
RO o Ho

(+)-279 R=H, 7S8R
(-)-279 R=H, 7R,8S (+)-282 R=H, 7S,8R
(+)-280 R=Et, 75,85 (-)-282 R=H, 7R,8S
(-)-280 R=Et, 7TR,8R (+)-283 R=Me, 7S,8R
(+)-281 R=Et, 7R,8S (-)-283 R=Me, 7R,8S
(-)-281 R=Et, 7S8R (+)-284 R=Me, 75,85
(-)-284 R=Me, 7R,8R

N @I%

OH
OH
276
(o]
H
O, OH
OH
285
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MeO OH
—— — HO
\ / o |Hﬁel;ioji;/\/
2 S4
286
oH = Z
| (+)-287 7R,8S
(-)-287 7S,8R
Ho PN (+)-288 7R.8R
o oy (12887585
o o \ HO
o P \/\ o N o
S4
(+)-289 7R8R
(-)-289 75,85
O
OH
HO
~NF (+)-290 7R8R
(-)-290 75,85
o Xy ° A y X
‘ X ) HO
= s4 o O
(0]
‘ (+)-291 7R8R
(-)-291 7588 N
+)-292 7R,8R
( ) 292 75,85
| o
HO
3 b
o]
\
OH OH
293 *R C
2945 =

2
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Norlignan (296-306)

R? R
OH
HO 0
HO R
298 R'=R3=0H, R2=H
209 R|=R*=OH, R°=H ‘ 301 R=OMe CHO 303 R=H
300 R'=CHO, R?=OH, R3=H 302 R=OH 304 R=OH
OH
OH R OH
/ (0] R1
297
296
HO | 305 R'=H, R2=OH
306 R'=OH, R?=H
Miscellaneous (307-318)
OMe
OMe
o I EE
L >
(6]
o
308 Y
OMe
309
M.
e
o
MeO i \
o 310
o o 31

MeO
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Flavonoid (319-344)

OH R1 R2 R3
319 Gilc H H
RO o 320 Ara(2-1)-Rha H Me
R2 321 Glc OMe H
322 Xyl H H
o 323 Gic(2-1)-Rha H H
324 Gic[(6-1)-Rha](2-1)-Rha H H
OH o 325 Gic(6-1)-Rha H H
326 Gal(6-1)-Rha H H
327 Ara(2-1)-Rha H H
328 Gal(6-1)-Rha(2-1)-Rha H Me
329 Ara(2-1)-Rha OH H
330 Gic(6-1)-Rha OH H
331 Gal OH H
332 Gilc OH H
333 Gic[(6-1)-Rha](2-1)-Rha OH H
334 Rha OH H
335 Rha OH H
336 H OMe H
337 Gic[(6-1)-Rha](2-1)-Rha  OH Me
338 Gal[(6-1)-Rha](2-1)-Rha  OH Me
339 Gic[(6-1)-Rha](2-1)-Rha H Me
340 Gic(6-1)-Rha H Me
341 Gilc OH H
342 Gic(6-1)-Rha H Me
343 Rha H H

OH




Phenylethanoid glycoside (345-377)
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(o}

MeO. \
. . &
\/\C[ Coumaroyl HO Feruloy!
RZ
HO
o
N %
GIc=,B-D—GIucop§l)|rz|inose
Cafeoyl MeG Syringoyl Vanilloyl
° |
0 OH
L%
OH OH OH
Rha=a-L- rhamnopyranose OH Alo ﬁD alopyranose Xyl=p-D-xylose Api=pB-D-apifuranose
R? R2 R3 R4 RS RS
345 OH OH Rha  Caffeoyl H H
346 OH OH Rha OH Caffeoyl H
347 H OH Rha  Caffeoyl H H
348 OH OH Rha  Coumaroyl H H
349 OH OH Rha  Caffeoyl H Glc
350 OH OH Rha H Caffeoyl Gic
351 OH OH Api H H Caffeoyl
352 OH OH Rha Rha H Caffeoyl
353 OH OH Rha H Caffeoyl  Gic
354 OH OH Api H Caffeoyl  Glc
355 OH OH Api Caffeoyl H Glc
356 OH OH Api Coumaroyl H Glc
357 OH OMe Rha  Caffeoyl H Glc
358 OH OH Rha  Feruloyl H Glc
359 OH OH Api Caffeoyl H H
360 OH OH Rha H Caffeoyl H
361 OH OGlc Rha Caffeoyl H Glc
362 OH OH H H H Syringoyl(4-1)-Rha(4-1)-Glc
363 OH OH H H H Vanilloyl(4-1)-Rha(4-1)-Glc
364 OH OH Rha  Caffeoyl H H
365 OH OH Rha  Caffeoyl H Glc
366 OH OH Rha H H Caffeoyl
367 OH OH Api H H Caffeoyl
368 OH OMe H H H H
369 OH OMe H H Glc H
370 OMe OH H H H H
OR? R? R2 R3
o 371 Rha Caffeoyl H
R20 OH 372 Rha Caffeoyl Gic
Anao 373 H Caffeoyl H
OR' 374 H H Caffeoyl
oH 375 Rha H Caffeoyl
376 H Caffeoyl Glc
377 Rha Caffeoyl Gic
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Phenolic va phenolic glycoside (378- 437)

O
OMe
R?0
/
1
O / OR 386 R=-Glc(6-1)-Rha(4-1)-Glc GlcO

387 R=-Alo(6-1)-Rha(4-1)-Glc
383 R'=R?=Glc 388 R=Alo
384 R'=H, R2=Glc 389 R=Glc-(1-6)-Api

385 R'=Glc(6-1)-Glc, R2=H 308 MeO oMe
MeO
MeO S OH F 391 0Glc
RZ
HO R! R2 399
HO 394 H H
392 R=CHO B! 395 OMe H
393 R=CH,OH 3%  OH
HO
397 OH

MeO
M
OH eO
HO
HO GlcO

/

OR
402
OGlc(6-1)-Xyl
407 R=Glc
408 R=Glc(2-1)-Rha
409 R=Glc(2-1)-Api /
410 R=Glc(6-1)-Api 412 R‘:OMe, R2=Rha(5-1)GIc
411 R=Glc(3-1)-Glc(2-1)-Api 413 R'=OMe, R%=Rha
414 R'=H, R2=Rha
415 R'=R%=H
OR' OGle 416 R'=OMe, R2=H
404 R'=H, R2=Glc(3-1)-Rha(2-1)Rha OMe
405 R'=H, R2=Glc(3-1)-Rha HO
1_, 2_|
406 R'=Glc, R2=H OH
OR?2
R2 0

428
O. o \ \
MeO R! R3
Hites: Lol H
1 2 3
oM R" R2 R
° 435 OMe OH OMe HO. OMe

417 R'=H, R2=Glc(6-1)-Api 1} 436 OMe OH H

418 R'=OMe, R2=Glc(6-1)-Api O 4370H OMe OMe

419 R'=OMe, R?=Glc(6-1)-Rha
420 R'=OMe, R?=Glc(6-1)-Xyl
421 R'=OMe, R?=Glc(4-1)-Api \e0
422 R'=OMe, R2=Alo(2-1)-Api
423 R'=0H, R?=Glc OH

o)
HO 430 OH
HO \ HO \ OMe
HO OH 429 o
431 433

OMe OMe OH
HO
MeO OH MeO
© o
378 R'=OMe, R?=-Rha(4-1)-Glc
HO 379 R'=H, R?=-Rha(4-1)-Glc Rz2q o
380 R'=OMe, R?=Rha
434 OMe 381 R'=H, R%=Alo o]
oH 382 R'=H, R?=Rha i HO 0
OH

OH
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Terpenoid (438-574)

Sesquiterpene (438-559)
Germacrane (438-463)

A.-n\\\\\

OAc

Ol
I

440

438 R=p-OH o o
439 R=OH, A”"

Tt

(0]

illlife]

443 R=a-CH,Ac, -OH
444 R=CH,

445 R=a-OH, B-CH,
446 R=a-CH,Ac, B-H

ottt

NH

454

foiiH

fanitH fatH

sy
oy ICHR o

451 R'=0, R2=H o}
452 R'=H, R2=0OH

460 0
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Eudesmane (464-500)

OH

3
o
3 X 472 A*15, 5H-a
: ] 473 4P
: 474 N34, 5H-a
p o)
464 11aH
465 118H o o

467 R=OH, A*'5, 118H
468 R=OH, A%*, 118H
469 R=OH, A*5, 11aH
470 R=OH, A4, 11aH
471 R=H, A*'5, 118H

OH

oAc 479 78, A34
480 7a, A34
481 7a, A1

476 N34
477 A4S

OH

"'/,,

487

oH 491 R=a-OH
492 R=B-OH

493 494
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Guaiane (501-529)

R
$

OH

fonttH =
o™

hu ol [TTTTTIED

Tl

" O\\\\\“.

505 A110
501 R=OMe S04 506 A4 1H-B
502 R=OH \ 0 507 A1014 1H-g ©
Ry
H
HO®
-~ RZ

514 R'=a-OH, R2=g-H
LH 515 R'=-OH, R%=a-H

511 R=0Ac, A'014, 1H-8
512 R=OH, A'%'4, 1H-B
513 R=OH, A"1°

OAc
OAc

OH )
\
HOV

~ull0AC SR

OAc

e e

H
OH

/’{ 518 R=OAc
on 519R=H

ey

\‘«“
N

523 R=CHs

524 R=CH,0H 525

532 R'=0OH, R2=Glc, A78
533 R'=H, R%=Glc, A7
534 R'=H, R?=Glc
535 R'=0OH, R2=H, A78
536 R'=OH, R?=H

OH

o

Api(6-1)-GIcO
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Logi khdc (542-559)
(o] HO,
H

/

LT
TIOH

Z

544

H

543

/
548 )\
o

547

OAc
OAc

HO

550

R2

R3
555 R'=OAc, R2=CH,0Ac, R3=OH
556 R'=OAc, R2=CH,OH, R3=OH
557 R'=OH, R2=Me, R®=0OAc

OH

Monoterpene (560-574)

J o 563
OH > S O\’/O
R : 564
562 0 X
(@)
565

560 R=OH
561 R=H
HO

OGlc
il H

HO,

.u,,//I

Lol H

Lot
574
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Cic hop chit khac (575-596)

R? R2
575 OH H A58
576 OH H N56, \2223
577 = H2 A4S
578 = H2 A4S, N22,23
579 O= OH A4S
580 = OH A4S, N22,23
581 OGIlc H AS6
584 N\56 _—

582 A5
583 A45, 722.23

2,
,'l

585 AS,G‘ N22.23

HO

588
o 3

590

HO 9

592 7 Z
8
MeO
MeO X
MeO
X AN
MeO o o o o o Ho ° ©
594
595 OMe 596
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PHU LUC 3: Bang PL2
Bang PL2. Mot s6 hop chat gay doc cac té bao ung thu phan 1ap tir chi Magnolia

Hop chit

Loai

ICs

TLTK

magnoflorine (7)

M. grandiflora

0,4 ng/mL/HepG2
7,0 ug/mL/U251

[10]

lanuginosine (22)

M. grandiflora

2,5 ng/mL/HepG2
4,0 ng/mL/U251

[10]

4-methoxyhonokiol
(179)

M. obovata

12,4+1,0 pg/mL/HeLa
14,1+0,9 ng/mL/A549
14,4+0,6 pg/mL/HCT116

[74]

honokiol (180)

M. officinalis

33,88 uM/HepG2
19,05 uM/HCT-116
30,20 uM/H1975
52,48 uM/HUVEC

[80]

M. obovata

11,1£1,2 pg/mL/HeLa
11,2+0,7 ng/mL/A549
11,4+0,7 pg/mL/HCT116

[74]

M. grandiflora

6,3+0,5 uM/HepG2
12,2+0,8 uM/MDA-MB-435

[76]

magnolol (182)

M. grandiflora

17,3£0,9 uM/HepG2
26,6+1,2 uM/MDA-MB-435

[76]

M. obovata

8,6+1,4 ng/mL/HelLa
7,7£1,2 pg/mL/A549
12,2+1,5 pg/mL/HCT116

[74]

M. officinalis

70,52+5,09 uM/MCF-10A
59,40+8,24 uM/SK-BR3
36,46+2,38 uM/MCF-7
35,69+4,91 uM/MDA-MB-453
25,39+3,26 uM/MDA-MB-435S
25,32+2,72 uM/MDA-MB-231
24,79+3,06 uM/MDA-MB-468

[124]

2'-O-methylhonokiol
(183)

M. officinalis

35,48 uM/HepG2
35,81 uM/HCT-116
33,88 uM/H1975
42,66 UM/HUVEC

[80]

4'-
methoxymagnaldehyde
B (194)

M. obovata

8,2+0,7 ng/mL/HeLa
7,3+1,1 pg/mL/A549
1,3+£0,3 ug/mL/HCT116

[74]

magnaldehyde B (195)

M. officinalis

35,48 WM/HepG2
12,38 uM/HCT-116
34,12 uM/H1975
36,55 WM/HUVEC

[80]

M. obovata

9,1£1,4 pg/mlL/HelLa
19,240,8 ng/mL/A549
14,5£2,0 pg/mL/HCT116

[74]

obovatol (203)

M. obovata

15,8+2,2 ng/mL/HeLa
8,1+1,0 pg/mL/A549
16,4+1,7 pg/mL/HCT116

[74]
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(E)-1-(3-hydroxy-
propenyl)-1'-allyl-[3,5'-
biphenyl]-2',4-diol (207)

M. officinalis

33,64 WM/HepG2
14,56 yM/HCT-116
34,45 WM/H1975
52,17 uM/HUVEC

[80]

1,1'-
diallyldibenzo[b,d]furan
-2'-01 (208)

M. officinalis

34,62 WM/HepG2
18,19 uM/HCT-116
30,90 tM/H1975
38,02 uM/HUVEC

[80]

4'-
methoxymagndialdehyd
e (212)

M. officinalis

3,9 ug/mL/K562
1,5 pg/mL/HeLa
3,7 ug/mlL/A549

[71]

piperitylhonokiol (250)

M. officinalis

31,44 uM/HepG2
21,56 uM/HCT-116
26,67 uM/H1975
31,25 pM/HUVEC

[80]

piperitylmagnolol (251)

M. officinalis

15,85 uM/HepG2
18,60 uM/HCT-116
16,60 uM/H1975
34,67 uM/HUVEC

[80]

houpulin A (273)

M. officinalis

17,78 uM/HepG2
18,83 uM/HCT-116
16,21 uM/H1975

37,35 uM/HUVEC

[80]

houpulin B (274)

M. officinalis

22,55 uM/HepG2
11,68 uM/HCT-116
16,33 uM/H1975
28,74 uM/HUVEC

[80]

(+)-diobolignan A (279)

M. officinalis var.
biloba

0,43 uM/HGC27
0,45 uM/HT29

[94]

bishonokiol A (286)

M. grandiflora

5,1£0,2 uM/HepG
4,8+0,3 uM/MDA-MB-231
6,7+0,2 uM/MDA-MB-435
7,5+0,4 uM/HNE1

[76]

tripetalin A (295)

M. officinalis

6,31 uM/HepG2
4,17 uM/HCT-116
5,79 uM/H1975
7,59 uM/HUVEC

[80]

magnoloside F (352)

M. officinalis

21,39+1.08 uM/MGC-803
27,58+1,98 uM/HepG2
43,42+1,54 uM/Vero

[125]

magnoloside G (353)

M. officinalis

38,51+3,21 uM/MGC-803
38,90+2,20 uM/HepG2

[125]

magnoloside H (354)

M. officinalis

13,59+1,78 pM/MGC-803
32,46+5,31 uM/HepG2

[125]

magnoloside I (355)

M. officinalis

49,77+5,12 uM/MGC-803
58,38+3,33 uM/HepG2

[125]

magnoloside J (356)

M. officinalis

38,40+3,23 uM/MGC-803
48,82:2,20 uM/HepG2

[125]

magnoloside K (357)

M. officinalis

26,51+3,11uM/MGC-803
32,18+£2,76 uM/HepG2

[125]

magnoloside L (358)

M. officinalis

45,24+3,45 uM/MGC-803
54,88+4,32 uM/HepG2

[125]
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magnoloside M (359) M. officinalis 54,00+4,23 uM/MGC-803 [125]
63,82+8,89 uM/HepG2

magnoloside A (363) M. officinalis 24,79+£3,45 uM/MGC-803 [125]
32,62+4,32 uM/HepG2

magnoloside B (364) M. officinalis 21,81+4,31 uM/MGC-803 [125]

28,05+1,93 uM/HepG2
60,21+£2,94 uM/Vero

magnoloside D (365) M. officinalis 14,60£2,33 uM/MGC-803 [125]
29,534+3,29 uM/HepG2
08,43+6,21 uM/PC3
88,14+7,75 uM/PC12
47,12+1,89 uM/A549

magnoloside E (366) M. officinalis 17,16£2,56 uM/MGC-803 [125]
31,26+2,18 uM/HepG2
09,79+6,95 uM/PC12
75,11+5,90 uM/A549

2-(3,4-dihydroxyphenyl) |M. officinalis 35,31£2,35 uM/MGC-803 [125]
ethanol 1-O-[4-0O- 52,20+5,78 uM/HepG2
caffeoyl-2-O-a-L-

rhamnopyranosyl-3-O-
a-L-thamnopyranosyl-

6-0-f-D-
glucopyranosyl]-f-D-
glucopyranoside (372)
denudalide (428) M. denudata 31,4 uM/SFME [69]
27,4 uM/t/mHM-SFME-1
denudaquinol (429) M. denudata 9,9 uUM/SFME [69]
9,1 uM/r/mHM-SFME-1
parthenolide (444) M. grandiflora 1,76 uM/MDA-MB-468 [109]
3,13 uM/AGS
6,63 uUM/HCT116
8.62 uM/HelLa
5,80 uM/MDA-MB-231
M. grandiflora 8,59+1,25 uM/HCT116 [107]
8,37+0,94 uM/Colo320DM
3,09+0,13 uM/HEL
4,5-epoxy-13-acetoxy- |M. grandiflora 12,29+1,68 uM/HCT116 [107]
1(10)-germacren-12,6- 10,93+1,03 uM/Colo320DM
olide (446) 6,67+0,42 uM/HEL
costunolide (448) M. kachirachirai  {5,26£0,30 ug/mL/MCF-7 [29]

6,95+0,33 pg/mL/NCI-H460
5,3140,37 pg/mL/SF-268

parthenolid-9-one (451) |M. grandiflora 9,69+0,67 uM/HCT116 [107]
8,19+0,49 uM/Colo320DM
1,91+0,39 uM/HEL

inulasalsolin (452) M. grandiflora 9,11£1,40 uM/HCT116 [107]
11,23+1,39 uM/Colo320DM
4,57+0,13 uM/HEL

michelenolide (453) M. grandiflora 8,30£1,23 uM/HCT116 [107]
7,424+0,32 uM/Colo320DM
4,01+0,21 uM/HEL
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15,10a-
epoxyparthenolide (456)

M. grandiflora

4,66 uM/MDA-MB-468
16,11 uM/AGS

14,58 uM/HCT116

13,53 uM/HeLa

14,38 uM/MDA-MB-231

[109]

aldehyde (461)

M. grandiflora

8,53+0,64 uM/HCT116
11,99+0,89 uM/Colo320DM
4,38+0,27 uM/HEL

[107]

reynosin (472)

M. grandiflora

7,15+0,39 pM/HEL

[107]

M. delavayi

18,97+0,30 uM/HL-60
26,76 +£0,82 uM/A-549
16,34+0,37 uM/SMMC-7721
35,73+1,07 uM/MCEF-7
20,81+0,38 uM/SW480

[114]

M. grandiflora

15,42 uM/MDA-MB-468
33,29 uM/AGS

29,41 uM/HCT116
29,88 uM/HelLa

29,69 uM/MDA-MB-231

[109]

magnolialide (473)

M. grandiflora

0,54+2,08 uM/HCT116
5,73+0,32 uM/Colo320DM
4,99+0,85 uM/HEL

[107]

santamarine (474)

M. grandiflora

14,71 uM/MDA-MB-468
18,50 uM/AGS

16,48 uM/HCT116
22,91 pM/HeLa

18,48 uM/MDA-MB-231

[109]

M. delavayi

19,16+0,14 uM/HL-60
34,42+0,42 uM/A-549
31,61+1,41 uM/SMMC-7721
26,82+0,36 uM/MCEF-7
29,55+0,61 uM/SW480

[114]

(3aS,6R,6aR,9R,9aS,9bS
)-decahydro-9-hydroxy-
6-methoxy-6,9-
dimethylazuleno [4,5-b]
furan-2(3H)-one (501)

M. grandiflora

13,52 uM/MDA-MB-468
26,69 uM/AGS

26,11 pM/HCT116
26,54 pM/HeLa

25,38 pM/MDA-MB-231

[109]

magnograndiolide (502)

M. grandiflora

18,10 uM/MDA-MB-468
28,63 uM/AGS

23,73 uM/HCT116
32,53 uM/HeLa

32,77 uM/MDA-MB-231

[109]

micheliolide (505)

M. grandiflora

6,61 uM/MDA-MB-468
11,75 uM/AGS

12,68 uM/HCT116
10,24 uM/HeLa

10,79 uyM/MDA-MB-231

[109]

magnograndin C (508)

M. grandiflora

18,45 uM/MDA-MB-468
16,68 uM/AGS

14,83 uM/HCT116
35,34 uM/HeLa

36,50 uM/MDA-MB-231

[109]
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magnoliaterpenoid A M. kachirachirai  |5,03+0,13 pg/mL/MCF-7 [29]
(571) 5,40+0,34 pg/mL/NCI-H460
5,80+0,69 pg/mL/SF-268

PHU LUC 4: Bing PL3

Bang PL3. Kha ning trc ché san sinh NO trén mot vai té bao ctia mot sd hop chit phan 1ap

tur chi Magnolia
Hop chit Loai ICso Té bao TLTK
machilin G (68) M. denudata  |28,3+4,3 uM J774.1 [45]
epimagnolin B (103) M. fargesii 10,9+1,6 uM BV-2 [56]
(+)-eudesmin (104b) M. fargesii 30,0£2,1 uM BV-2 [56]
(+)-magnolin (105) M. fargesii 20,5+1,8 uyM BV-2 [56]
(+)-yangambin (124) M. fargesii 28,6 £2,8 uM BV-2 [56]
denudatin A (156) M. denudata  |34,245,0 uM J774.1 [45]
denudatin B (157) M. denudata  |40,9+7,1 uM J774.1 [45]
fargesone A (160) M. denudata  |73,2+11,4 uM J774.1 [45]
honokiol (180) M. obovata 3.3+£1,2 uM RAW 264.7 [77]
magnolol (182) M. obovata 15,840,3 uM RAW 264.7 [77]
4-methoxymagnaldehyde B (193) | M. tripetala  |33,06+1,04 uM RAW 264.7 [126]
magnaldehyde B (195) M. tripetala |13,00+ 0,17 uM | RAW 264.7 [126]
9-methoxyobovatol (200) M. obovata 14,842,3 uM RAW 264.7 [77]
magnobovatol (202) M. obovata 14,2+1,2 uM RAW 264.7 [77]
obovatol (203) M. chevalieri |42,87£1,11 pg/mL |RAW 264.7 [85]
M. obovata 6,2+1,2 uM RAW 264.7 [77]
isomagnolol (204) M. obovata 14,1+0,9 uM RAW 264.7 [77]
houpulignan A (254) M. officinalis |8,01+0,67 uM RAW 264.7 [90]
var. biloba
houpulignan B (255) M. officinalis |20,21£2,20 uM RAW 264.7 [90]
var. biloba
houpulignan C (256) M. officinalis |4,05+0,31 uM RAW 264.7 [90]
var. biloba
officinalignan A (267) M. officinalis |3,26+0,44 uM RAW 264.7 [92]
var. biloba
houpulignan G (277) M. officinalis |6,04+0,72 uM RAW 264.7 [92]
var. biloba
obovaaldehyde (303) M. obovata 14,843,2 uM RAW 264.7 [77]
2-hydroxyobovaaldehyde (304) | M. tripetala  |4,52+0,07 uM RAW 264.7 [126]
denudadione B (308) M. denudata  |69,2+10,8 uM J774.1 [45]
magnotriol A (305) M. tripetala |2,02+0,03 uM RAW 264.7 [126]
magnograndin M (559) M. grandiflora|17,83 uM RAW 264.7 [127]
decaprenol (590) M. chevalieri |111,6£7,64 ng/mL | RAW 264.7 [85]
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Kha nang gdy doc té bao ciia mau nghién cuu
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VIENHANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pic lip - Ty do - Hanh phiic
VIEN NGHIEN CUU
KHOA HQC TAY NGUYEN
$6:465/NCKHTN Lam Pong, ngay (+ thang] ndm 2024

Kinh guri: Phong Héa hoc cac hop chat thién nhién
Vién Nghién ciru Khoa hoc Tay Nguyén

Phong Hoéa hoc cac hop chét thién nhién giao cho TS. Nong Vin Duy, Pho Vién
trudng kiém trudng phong Tai nguyén thyc vét tham gia xdc dinh mau thye vat.

1) Mau thue vat ky hiéu TN3/163; Dia diém thu hai: deo Phi Son, huyén Lam Ha,
tinh Lam Dong.

2) Mau thyc vét ky hiéu TN3/227; Dia diém thu hai: déo Khanh Vinh, huyén Khanh
Vinh, tinh Khanh Hoa.

DPai dién Phong Tai nguyén thuc vt tién hanh xac dinh tén hai miu thyc vat néi
trén. Ngudi giam dinh: TS. Nong Vin Duy. Két thuc viéc giam dinh, dai dién Phong Tai
nguyén thue vét két luan nhu sau:

1) Miu thye vat ky hiéu TN3/163 c6 tén khoa hoc 1a Magnolia lamdongensis T.V.
Tien, N.V. Duy & N.H. Xia, sp. nov. (Moc lan Lam Poéng) thude ho
Magnoliaceae.

2) Mau thue vt ky hi¢u TN3/227 ¢6 tén khoa hoc 1a Magnolia tiepii V. T. Tran &
N. V. Duy sp. nov. (Mdc lan tiép) thudc ho Magnoliaceae.

Tran trong cam on./.
Noi nhin:

- Nhur trén;
- Luu:VT.

NGUOI GIAM DINH XAC NHAN CO QUAN
~ e 2 N UONG

J]""'“L

\’54 KHOA llm
-\
.‘\ -—n l{GU\ 7 2l

TS. Nong Vian Duy



Cac van ban kém theo, bao gom:

Quyét dinh thanh lap Hoi déng danh gia Luan an cép Hoc vién;
Danh sach thanh vién Hoi déng danh gia Luan an cép Hoc vién;
Ban nhén xét clia tat ca cac thanh vién trong Hoi dong;

Quyeét nghi ctia Hoi dong danh gia Luan an cap Hoc vién;

A S

Bién ban cua Hdi dong danh gia Luan an cap Hoc vién.



