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LOI CAM POAN
Téi xin cam doan dé tai nghién cizu trong lugn an nay 1a cong trinh nghién cizu cua
t6i dwa trén nhang tai liéu, sé liéu do chinh téi tw tim hiéu va nghién cizu. Chinh vi
vdy, céc két qua nghién cizu dam bao trung thuec va khach quan nhdr. Paong thoi, két
qud nay chwa tig xudat hién trong bdt ciz mgt nghién cizu ndo. Cac sé liéu, két qud
néu trong ludgn &n 1 trung thuc, néu sai tdi hoan toan chju trach nhiém truéc phét
luat.
Tac gia luan an
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LOI CAM ON

Ludn an nay dwoc hoan thanh tai Vién Hoa sinh bién - Vién Han lam Khoa
hoc va Cong nghé Viét Nam. Trong qua trinh nghién cuu, tac gia da nhan dwoc su
gilip do quy bdu cia cde thay ¢é, cdc nha khoa hoc, cdc dong nghiép, ban bé va gia
dinh.

T6i xin bay t6 107 cam on séu sdc, sw cam phuc va kinh trong nhat téi PGS.TS.
Nguyén Xudn Nhiém va PGS. TS. Pham Thé Chinh - nhitng ngwoi Thay da tan tam
hwong dan khoa hoc, dong vién, khich [é va tao moi diéu kién thudn loi cho t6i trong
suot thoi gian thuc hién ludn an.

Toi xin tran trong cam on Ban lanh dao Hoc vién Khoa hoc va Cong nghé,
cam on Ban lanh dao Vién Héa sinh bién cung tdp thé can bo ciia Vién da guan tam,
giup do'va tao moi diéu kién thudn loi cho t6i trong suot qua trinh hoc tdp va nghién
clru.

Téi xin chédn thanh cam on cdc dong nghiép phong Nghién civu cdu triic, Trung
tdm Nghién cuu va phat trién thuoc - Vién Héa sinh bién ddc biét la PGS. TS. Phan
Van Kiém, TS. Bui Hitu Tai, TS. Nguyén Thi Minh Hang da iing hé, gop ¥ cho toi
trong qud trinh thuc hién va hoan thién ludn dan.

Toi xin tran trong cam on Khoa Duoc, Truong Dai hoc Yonsei, Han Qué'c da
giup do toi thie hoat tinh khang ung thu.

Toi xin gui loi cam on chan thanh t¢i Ban Giam hiéu Truong dai hoc Khoa
hoc-Dai hoc Thdi Nguyén, Phong Té chite Cdn b va cdc dong nghiép cua toi tai
Khoa Hoa hoc da ung ho va tao diéu kién thudn loi cho t6i trong suot thoi gian lam
nghién cuu sinh.

Toi xin chdn thanh cam on Vién Han lam Khoa hoc va Cong nghé Viét Nam
da cdp kinh phi hé tro dé tai “Nghién ciru ché tgo phizc hé nano malloapelta B-
curcumin, danh gia déc tinh cdp, déc tinh ban trieong dién va hiu luc khdng ung thu
in vitro va in vivo ”. Ma sé dé tai: DL0000.01/19-20.

Téi xin bay t6 long biét on chdn thanh va sdu sdc nhdt t6i toan thé gia dinh,
ban bé va nhitng nguoi than da luén luén quan tam, khich 18, dong vién t6i trong suot
qua trinh hoc tap va nghién ciru.

Xin tran trong cam on!

Nguyén Hoang Anh
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DANH MUC CAC KY HIEU, CAC CHU KY VIET TAT

Ki hiéu Tiéng anh Dién giai

13C-NMR Carbon-13 nuclear magnetic Phé cong huang tir hat nhan
resonance spectroscopy carbon 13

'H-NMR Proton nuclear magnetic Phé cong huang tir hat nhan
resonance spectroscopy proton

ACN Acetonitrile Acetonitrile

ANO1 Anoctamin 1 Gen ma héa protein

ATP Adenosine triphosphate Adenosine triphosphate

CAL-27 Centre antoine lacassagne 27 | Té bao ung thu tuyén tién liét

CC Column chromatography Sac ki cot

CCK-8 Cell counting kit-8 Bo dém té bao -8

CD Circular dichroism Pho ludng sic tron
spectroscopy

CFTR Cystic fibrosis transmembrane | Chét diéu hoa do din xuyén
conductance regulator mang Xo nang

COSsY 'H-!H- correlation Pho twong tac ctia cac proton
spectroscopy dinh véi carbon canh nhau

DEPT Distortionless enhancement by | Phé twong tac truc tiép carbon-
polarization transfer proton

EDso Effective dose 50% Nong d6 gay ra 50% hiéu wng

t6i da

FRT Fischer rat thyroid Té bao tuyén giap cta chudt

Glu Glucose Glucose

Hep-G2 Human epithelioma-2 Té bao ung thu biéu mé gan ¢

nguoi

HMBC Heteronuclear mutiple bond Phé twong tac ctia proton va
correlation carbon qua nhiéu lién két

HR-ESI-MS High resolution electrospray | Pho khdi lwgng phan giai cao
ionization mass spectrum phun mu dién tir

HSQC Heteronuclear singlequantum | Ph twong tac proton va carbon

correlation

qua mot lién két

HT-29




viii

ICs0 Inhibitory concentration at Nong d6 tc ché 50% hoat tinh
50% mong mudn
INOS Inducible nitric oxide synthase | Enzym tao ra nitoi oxide tir
amino L-arginine acid
LPS Lipopolysaccharide Noi doc td lipopoly saccarit
MCF-7 Michigan cancer foundation-7 | Té bao ung thu va & ngudi
MIC Minimum inhibitory Nong d6 trc ché tdi thiéu
concentration
NF-xB Nuclear factor kappa-light- Yéu tb hat nhan ting cudng
chain-enhancer of activated B | chudi nhe kappa ctia cac té bao
hoat hoa B
NO Nitric oxide Nitric oxide
NOESY Nuclear overhauser Pho tuong tac xa clia cac
enhancement spectroscopy proton theo khoang cach
PARP Poly ADP ribose polymerase | mdt ho protein tham gia vao
mot s& qua trinh cua té bao nhu
stra chita DNA, 6n dinh bo gen
va chét té bao theo chuong
trinh
PC-3 Prostate adenocarcinoma cell | Té bao ung thu tuyén tién liét
RD Rhabdosarcoma Té bao ung thu xuwong & ngudi
RP-18 Reversed phase -C18 Pha dao-C18
TLC Thin layer chromatography Sic ky 16p mong
TOV-21G TOV-21G ovarian Té bao ung thu biéu mo budng
adenocarcinoma tring
YFP Yellow fluorescent protein Protein huynh quang vang
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1
MO DAU

Piéu kién tu nhién dic trung va sy da dang vé khi hau gitta cac ving mién da
mang lai cho dat nuéc Viét Nam mot hé sinh thai thuc vat phong phu. Bén canh bé
day lich sir vin hoa 14 nén y hoc c6 truyén lau doi, gin vé6i viée st dung nhiéu loai
thao dugc trong diéu tri bénh va nang cao strc khoé. Theo théng ké cua cac nha khoa
hoc, nudce ta c6 khoang 12000 loai thyc vat bac cao, hon 4000 loai trong sb6 do duoc
stt dung 1am thudc chita bénh [1]. Viéc st dung chung dé san xuit cac loai thudc,
hoc thuc phdm chirc nang phuc vu cudc sdng ngay cang dugc cac nha khoa hoc trén
thé gidi quan tim do tac dung diéu tri bénh hiéu qua va gan nhu khéng dé lai tac dung
phu.

Trong y hoc, vi sinh vat (vi khuan, virus, nam, tao) 1a cin nguyén cua cac bénh
truyén nhidm. Su phat trién cia xa hoi da tac dong dén bién doi cua khi hau, 1am phat
sinh nhiéu loai dich bénh nguy hiém nhu cam, dau moa, sét rét, covid... Bac biét, ung
thu van tiép tuc 1a méi lo ngai caa nhiéu quéc gia va tac dong truc tiép dén suc khoe
con ngudi, dién hinh nhu ung thu gan, phoi, da day, vu, dai trang ... Tuy nhién, ciing
voi1 su phat trién manh mé& cua khoa hoc ki thuat, nhiéu hop chét c6 nguén géc tur thuc
vat dugc phan 1ap va st dung 1am thube dé diéu tri ung thu nhu alkaloid vinca,
epipodophyllotoxin, taxan....

Chi Ba bét (Mallotus) 1a mét chi thuc vat pho bién, gom khoang 150 loai, phan
b6 chu yéu tai cac khu vuc Bong A, Nam A va Pong Nam A. Mot 6 loai thude chi
nay da duoc s dung trong dan gian dé tri cac loai bénh khac nhau. Ngudi Trung
Qudc da str dung loai buc nui cao M. japonicus dé chita bénh viém loét da day va tiéu
hoa. Nguoi Thai Lan duoc st dung loai buc trudn M. repandus dé chira bénh da day,
gan, viém khop va tri ran doc can. Loai rim nao M. philippinensis dugc ngudi dan
Philippines st dung lam thudce sudi am, tay giun san, thude diét con tring va rat hiru
ich trong viéc diéu tri viém phé quan, chira lanh vét loét. O nudc ta, loai bung buc
nau M. barbatus dugc dung chira mun nhot, phii né, ghé, cdm mau...[2]. Trong nhiing
nim gan ddy, nhiéu nghién ctru duoc 1y cho thiy chi Mallotus chira cac hop chat
chromene va flavonoid c6 hoat tinh t6t nhu khang khuan, khang nim, gay doc té bao,
chéng oxy hoa...[3].

Loai bum bup M. apelta tir 1au ciing di duogc str dung trong y hoc ¢ truyén dé
chira bénh. Cac nghién ctru phat hién mot sé hop chat trong M. apelta c6 hoat tinh
sinh hoc dic biét ly thi. C6 thé ké d¢én malloapelta B phan lap tir 14 ¢6 kha nang khang
ung thu thong qua viée Grc ché manh sy hoat hoa ctia yéu t6 nhan NF-KB [4]. Mot hop
chat khac, malloapeltic acid phan 1ap tir ré c6 tinh khang HIV [5]. Diéu nay goi y dén
tiém ning to 16n cua cac hop chit chua biét trong M. apelta véi viéc hd tro va didu

tri nhitng can bénh nan y. Thuc tién doi hoi can c6 cAc nghién ciru nham phan lap day
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du, dong thoi thir nghiém k§ ludng hoat tinh sinh hoc nhitng hop chét cta loai nay.
Chinh vi vay, t6i lya chon dé tai: “Nghién ciru thanh phdn héa hoc va tic dung vrc
ché sw phdt trién té bao ung thw ciia loai Biim bup Mallotus apelta (Lour.) Mill. —
Arg., ho Thiu ddu — Euphorbiaceae)” dé thyc hién luan an.

Muc tiéu cia ludn an:
- Nghién ctru sau thanh phan hoa hoc ctia lodi Mallotus apelta ¢ Viét Nam.
- Nghién ctu vé tac dung giy doc t€ bao ung thu cua cac hgp chat phan lap
duoc.
Noi dung luin 4n bao gdm:

1. Phan 1ap 21 hop chét tir 14 loai Mallotus apelta ¢ Viét Nam bang phwong phép
sac ky.

2. Xac dinh ciu trac hoa hoc cua tat ca cac hop chat phén 1ap duoc, dua trén cac
phuong phéap pho hién dai.

3. DPanh gia hoat tinh khang ung thu budng trirng, ung thu tuyén tién liét, ung thu
va va ung thu dai tryc trang cta cac hop chat phan 1ap duoc. Nghién ciru co
ché gay ddc t€ bao ung thu vu va tuyén tién liét.

Nhitng dong gép méi ciaa luin an:

1. P tién hanh phan lap va xac dinh cau tric cia 14 hop chat mai: malloapelta C
va D (MAla, MA1lb, MA2a, MA2b - 2 cip dbi quang), malloapelta E - H (MA3-
MAG), malloapelta 1 va Il (MA7 va MAS8), malloapelta J-L (MA9-MAL11) va
malloflavoside (MA12).

2. C4c hop chét phan 1ap MA1-MAS va malloapelta B duoc phat hién ¢ tac dung
rc ché manh sy phét trién té bao ung thu. Hop chat MA2, MA3 va malloapelta B
duoc phat hién tc ché sy phat trién dong té bao ung thu budng triing TOV-21G théng
qua yéu to apoptosis va bat hoat yéu té nhan NF-kB. Hop chat MAS8 dugc phét hién
gy doc cac dong té bao ung thu va va tuyén tién liét, MCF-7 va PC-3, théng qua con
duong tc ché ANOL.
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Chuwong 1. TONG QUAN NGHIEN CUU

1.1. Giéi thiéu vé chi Mallotus

1.1.1. Pic diém thue vat ciia chi Mallotus
Chi Mallotus (Ba bét) thuoc bo Malpighiales (So ri), ho Euphorbiaceae (Thau

dau), phan ho Acalyphoidae (Tai tuong). Day 1a chi twong dbi 16n véi khoang 150

loai, phan bé chu yéu & nhitng vang nhiét dsi Nam A va Pong Nam A nhu & Malaysia

cd 75 loai, Théi Lan c6 38 loai, Myanmar c6 24 loai, An Do c6 20 loai ...

Cac loai thuoc chi Mallotus thuong 1a cay than bui hoic gd nho. L& moc d6i

hoic xép hinh xodn 6¢c. Hoa don tinh, moc chim hodc chuy ¢ dau canh hoic nach Ia.
Qua nang hinh sao, ¢6 16ng min, khi khé nirt thanh 3 manh. Hat nho c¢6 hinh cau hoic
trimg, mau den, v nhan bong. Cay moc & nhirng khu rirng nguyén sinh hozc thi sinh
c6 nhiéu mua, ludn xanh tbt, dd cao dudi 1000 m so vGi muc nude bién. O Viét Nam,
thng ké cho thay cd 40 loai thudc chi Mallotus trong d6 c6 7 loai dic hitu [3].

Bdang 1.1. Cac loai thugc chi Mallotus ¢ Viét Nam

STT Tén loai Tén Viét nam | Pic diém thwc vat, phan bé va sir
dung truyén thong
1 |Mallotus anisopodus |Rudi khé Phan bé & Viét Nam (An Giang),
Airy Shaw Campuchia, Lao, d§ cao 100-500 m.
2 |Mallotus apelta|Babét trang, buc |Cay nhé/bui, phan bé ¢ Viét Nam
(Lour.) Miill. Arg.  |tring, bum bup, [(bdc vao nam), Trung Quéc, do cao
bai bai, bang|100-700 m.
bac, bui bui, cay|Vo: cam mau. L& chixra bénh ngoai
ruong da, viém tai gitra. Toan bd cdy: chira
tiéu chay, viém nhiém, gan, da day,
phul né.
3 |Mallotus barbatus|Bung buc, bong|Cay nho/bui, phan bd ¢ Viét Nam
(Wall.) Mill. Arg.  |bét, bung buc|(bic vao nam), Trung Qudc, An D9,
gai, bup bbng|Lao, Malaysia, Myanmar, Thai Lan,
gai, ba bét 16ng, |d6 cao 100— 1100 m.
rubi cau, nhung|Vo: chira da day. L&: chita mun nhot,
dién rau, cam|phu né, ghé, cim mau. R&: giam dau,
lon ha sot, loi tiéu.
4 |Mallotus canii Thin [Ba bét gia lai|Cay, tim thay tai tinh Gia Lai, d cao
(loai dac hiru) |100-500 m.
5 [Mallotus Ba bét qua vang, |Bui nho, phan bé o Viét Nam (Ha
chrysocarpus rudi trdi vang | Tay), Trung Qudc, d6 cao 100-500 m.
6 |Mallotus  chuyenii|Ba bét hoa binh|Cay, tim thay tai tinh Hoa Binh — Viét
Thin (loai dac hiru) |Nam, d6 cao 100-500 m.
7 |Mallotus clellaii|Rudi clella, | Cay nho/bui, phan b o Viét Nam (cac
Hook.f. nhung di¢n|tinh phia nam), Campuchia, Lao,
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clella, rudi| Myanmar, Thai Lan, d6 cao 100-500
khéng I6ng, |m.

nhung dién

khdng 10ng,

8 [Mallotus Ba bét, don|Cay nho/bui, phan b ¢ Viét Nam (cac
contubernalis Hance |xuong,  canh |tinh phia bic), Trung Quéc, Lao, do

kién 14 bac, buc|cao 100-500 m.
truong ba ngan

9 |Mallotus cuneatus|Dubi ring, rudi|Cay nho/bui, phan b ¢ Viét Nam

Ridl. rng (bic vao nam), Campuchia, An Do,
Malaysia, Philippines, Thai Lan, do
cao 100-500 m.

10 [Mallotus cuneatus|Ba bét nhin|Cay, phan b ¢ céc tinh phia bic, do
Ridl. var.glabratus |(loai dac hiru) |cao 100-500 m.

Thin

11 [Mallotus dispar | Ruéi khong déu, |Cay nho/bui, phan b ¢ Viét Nam,
(Blume) Miill. Arg. |nhung dién|Indonesia, Malaysia, Philippines,

khong déu Théi Lan.

12 |Mallotus eberhardtii Do dot Cay nho/bui, tim thay tai Hué va Kién
Gagnep (loai dac hiru) |Giang, 36 cao 100-500 m.

13 [Mallotus esquirolii|Ba bét esquirol |Cay, phan bé ¢ Viét Nam (cac tinh
H. Lev. phia bic Lang Son va Hoa Binh),

Trung Quéc, dd cao 100-500 m.
14 [Mallotus  floribuus|Ba bét nhiéu|Cay nho/bui, phan bé ¢ Viét Nam
(Blume) Mull. Arg. |hoa, rudi trung|(bic vao nam), Australia, Campuchia,
bo, bach dan Lao, Indonesia, Malaysia, New
Guinea, Philippines, Thai Lan, 6 cao
100-500 m.
Ré&: chita tiéu chay, ha sot, viém
nhiém. Toan bo cay: chira ghé

15 [Mallotus Ba bét nhin,|Cay nho/bui, phan bé ¢ Viét Nam (cac
glabriusculus (Kurz) |nhung dién|tinh phia nam), Campuchia, Lao,
Pax & K. Hoffm.  |coudere, chiét|Mianmar, do cao 100-500 m.

canh, kién céanh, |R&: chita ho

16 |Mallotus Ba bét hon héo|Cay, tim thiy tai tinh Khanh Hoa —
hanheoensis Thin (loai dac hiru) |Viét Nam, @6 cao 100-500 m.

17 [Mallotus Ba bét cudng|Cay, phan bd ¢ Viét Nam (bac vao
hookerianus (Seem.)[16ng, chua nga, |nam), Trung Qubc, New Guinea, do
Muall. Arg. nhot vang, ba|cao 100-500 m.

bét 16ng dung,

18 [Mallotus lanceolatus |Ba bét thon, ruéi|Cay nho/bui, phan bé ¢ Viét Nam

(Gagnep) Airy Shaw |thon, nhung dién | (bac vao nam), Campuchia, Lo, Thai
thon Lan, d6 cao 100-500 m.

19 [Mallotus Cam lon, bum|Cay nho/bui, phan bé & bac Viét Nam,

luchenensis F.P.|bup, rudi luchen | Trung Qudc, d6 cao 100-800 m.

Metcalf.
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20 |Mallotus Ba bét chum to, |Cay, phan b ¢ Viét Nam (bic vao
macrostachyus bim bup béng|nam), An Do, Indonesia, Malaysia,
(Mig.) Mall. Arg.  [to, rudi trang,|Philippines, Thai Lan, 100-500 m.

rudi dudi to, buc|L4&: chita mun nhot, cAm mau, lam
chumto ... lanh vét thuong

21 |Mallotus Ba bét do, rudi|Cay nho, phan bb & Viét Nam (bic
metcalfianus Croizat |mecalf, ba bét|vao nam), Trung Quéc, do cao 100—

mecalf 1000 m.

22 |Mallotus Ba bét qua nho,|Cay nhé/bui, phan bd & Viét Nam

microcarpus rudi trai nho (bic va trung), Trung Qudc, do cao
100-500 m.

23 |Mallotus Buc qua thau|Cay nho, phan bd ¢ Viét Nam (bic
mollissimus (Vahl &|dau, buc nau, ba|vao nam), Australia, Campuchia,
Geiseler) Airy Shaw |bét nau, rudi|Indonesia, Lao, Malaysia, New

mem, Guinea, Philippines, 100-500 m.

24 |Mallotus nanus Airy |Ba bét lun, rudi|Cay nhé/bui, phan bé & mién trung

Shaw thorel Viét Nam, Campuchia, Lao, do cao
100-500 m.

25 [Mallotus Chéc mon, chéc|Cay nho/bui, phén bé & Viét Nam
oblongifolius (Mig.)|méc, chéc mét, | (bac vao nam), Australia, Campuchia,
Mull. Arg. cam heo, rudi|An Do, Indonesia, Lao, Malaysia,

tron dai Myanmar, New Guinea, Philippines,
do cao 100-800 m.
R&: chira sbt rét. Toan bo cay: chira
tiéu chay, da day

26 |Mallotus oreophilus|Ba bét nGiicao |Cay nhé/bui, phan bd & Viét Nam
Mll. Arg. (Lao Cai), Trung Qudc, An Do, do

cao 700-2000 m.

27 |Mallotus  pallidus|Ba bét tai Cay nho/bui, phan bé ¢ Viét Nam
(Airy Shaw) Airy (bic va trung), Trung Quéc, Thai Lan,
Shaw do cao 100-500 m.

28 |Mallotus Bong bét, bum|Cay nho, phan bd ¢ Viét Nam (bic
paniculatus (Lam.)|bup nau, bung|vao nam), Pong bic Australia,
Mll. Arg. buc nau, bai dai,|Campuchia, Trung Qudc, An D9,

bach thua, buc|Indonesia, Lao, Malaysia, Myanmar,

bac, ba bét nam|New Guinea, do cao 100-1650 m.

do Qua: chira nhiém tring vét thuong,
phu né. R&: chira viém nhiém. Toan
bo cay: chita dau dau, ha sét, 1am lanh
vét thuong

29 |Mallotus  peltatus|Ba bét 16ng, rudi|Cay nho, phan b ¢ Viét Nam (Lao
(Geiseler) Mull. Arg.|léng Cai va cac tinh phia nam), Trung

Quéc, An Do, Indonesia, Malaysia,
Myanmar, New Guinea, Philippines,
Thai Lan, 3 cao 1000-1500 m.

30 |Mallotus Canh kién, mot,|Cay nho, phan bé ¢ Viét Nam (bic

philippinensis ram nao, ba|vao nam), Australia, Campuchia, An

(Lamk.) Miill. Arg.

chia, thudc san,

Do, Indonesia, Lao, Malaysia,
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thé khéang sali,

Myanmar, Philippines, Thai Lan, Sri

rum hao Lanka, @6 cao 100-500 m.
Vo: sat trung, giam dau, chira bénh
ngoai da, ha sdt, cam mau. Qua: chira
da day, phu né, ki sinh trung, giang
mai. L4&: chira tiéu chay, loi tiéu, kiét
ly. R&: chéng co giat, cam mau. Than:
chira chong mat

31 |[Mallotus  pierrei|Nhung dién |Cay nho, phan b ¢ Viét Nam (Pong
(Gagnep) Airy Shaw |pierre, rudi|Nai, Viing Tau), Thai Lan, d6 cao

pierre 100-600 m.

32 |Mallotus  poilanei |Sita, sito Bui nho, phan b & Viét Nam (cac tinh

Gagnep. (loai dic hitu) |mién trung), d6 cao 100-500 m.
La&: chira dau dau
33 |Mallotus repaus |Buc trudn, buc|Cay nhé/bui, phan bd ¢ Viét Nam
(Rottler) Miill. Arg. |leo, bim bup|(bic vao nam), béc Australia,
truon, bum bup |Campuchia, Trung Qudc, An D9,
leo, nhung dién|Indonesia, Lao, Malaysia, Myanmar,
bai, rudi tran New Guinea, Philippines, Sri Lanka,
Thai Lan, @ cao 100-500 m.
La: ghé, mun nhot. R&: ha sét, cam
cim. Toan bo cay: chita nhiém tring
vét thuong, an than

34 |Mallotus resinosus|Nhung dién mdt,| Cay, phan bo & Viét Nam (bic vao
(Blanco) Merr. rudi resin nam), Campuchia, An D9, Indonesia,

Malaysia, New Guinea, Philippines,
Sri Lanka, @ cao 100-500 m.

35 |Mallotus sathayensis|Ba bét sa thay|Cay, tim thay tai tinh Kon Tum — Viét
Thin (loai dac hiru) |Nam, do cao 100-500 m.

36 |Mallotus Ba bét sét, rudi|Bui nho, phan b ¢ Viet Nam (Ninh
spodocarpus  Airy|tréi sét kém Thuan), Thai Lan, d6 cao 100-500 m.
Shaw

37 |Mallotus thorelii |Nhung dién |Bui, cdy nho, phan bd ¢ Viét Nam
Gagnep. thorel, rudi | (Kién Giang), Campuchia, Trung

thorel Quéc, Lao, do cao 100-500 m.

38 |Mallotus  tsiangii|Rudi tsiang Bui nho, phan b6 ¢ Viét Nam (Vinh
Merr. & Chun Phc), Trung Québc, 500-1000 m.

39 |[Mallotus ustulatus|Ba bét ltra, rudi|Bui nho, phan bd ¢ Viét Nam (trung
(Gagnep.) Airy|cui vao nam), Campuchia, d6 cao 100-
Shaw 500 m.

40 |Mallotus Ba bét van nam, | Bui nho, phan b ¢ Viét Nam (mién

yunnanensis Pax &
K. Hoffm.

rudi van nam

bac), Trung Quéc, dd cao 100-500 m.




Mallotus hanheoensis Mallotus poilanei Gagnep.
(ngudn: cayxanhdatviet.com.vn) (ngudn: https://tracuuduoclieu.vn/)

Hinh 1.1. Hai trong sé bdy lodi dac hizu thuge chi Mallotus tgi Vigt Nam

1.1.2. Tinh hinh nghién ctru vé thanh phén héa hoc ciia chi Mallotus

Tong quan cho biét c6 273 hop chat da duoc phan lap va xac dinh cau trdc tir
chi Mallotus, trong d6 nhiéu nhat |a cac phenolic (74 hop chat: 103-176), terpenoid
(69 hop chat: 177-245), tiép d6 1a flavonoid (52 hop chat: 15-66), phloroglucinol (36
hop chit: 67-102), benzopyran va coumarin (14 hop chit: 1-14), con lai 12 steroid va
hop chét khéc (28 hop chét: 246-273).

1.1.2.1. Céc hop chdt benzopyran va coumarin

Bdng 1.2. Cac hgp chit khung benzopyran dwoc phan lgp tir chi Mallotus.

STT Tén hop chit Ngudn gc Bo phan |TLTK

1 |acronyculatin U M. oppositifolius |14 [6]

2 |pentahydroxydibenzo[b,d]pyran-6-one | M. furetianus la [7, 8]

3 |paxiione D M. paxii than [9]

4 | (+)-a-tocopherol M. oppositifolius |14 [10]
M. apelta la [11]

5 |paxiione A M. paxii than [9]

6 |paxiione B M. paxii than [9]

7 |lichenxanthone M. oppositifolius | la [6]

8 |mallopenin B M. philippensis | qua [12]

9 |repandusin M. repandus than [13]

10 |repanduthylin M. repandus th&n [13]

11 |scopoletin M. oppositifolius |14 [6]
M. apelta canh [14]
M. resinosus qua [15]
M. japonicus la [16]

12 |isoscopoletin M. resinosus 1é [17]

13 |esculetin M. resinosus 1é [17]

14 |dimethoxycoumarin M. resinosus 1é [17]
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C6 8 benzopyran va 6 coumarin duoc phan 1ap tir chi Mallotus. Cac hop chét
benzopyran (1-8) co trong M. oppositifolius (18), M. furetianus (1&), M. paxii (than)
va M. philippensis (qua). Cac coumarin (9-14) c6 trong M. repandus (than), M.
oppositifolius (18), M. resinosus (la va qua) va M. japonicus (l4).

OH (0] R! R2
5 OH OH(w)
6 OMe OH(B)

R? o} o)
oM
HO © m

MeO o) R! R?

M
o o o eO 0o 11 OMe OH
o) e} OMe 12 OH OMe
13 OH OH
/
10

14 OMe OMe

Hinh 1.2. Cdu triic hoa hec ciia cac benzopyran va coumarin tir chi Mallotus

1.1.2.2. Cdc hop chit flavonoid.

C6 52 flavonoid duoc phan lap tir chi Mallotus. Cac hop chat nay cé trong M.
barbatus (1a), M. conspurcatus, M. metcalfianus (la va than), M. japonicus (l4), M.
philippinensis (qua) va M. philippensis (qua).

Bing 1.3. Cac hgp chdt flavonoid #ir chi Mallotus.

STT | Tén hop chat Nguon goc Bo TL

phan |TK

15 |6-prenylnaringenin M. conspurcatus |ré [18]

16 |7-O-methyl-6-prenylnaringenin M. conspurcatus |ré [18]

17 |4'-O-methyl-6-prenylnaringenin M. conspurcatus |ré [18]

18 |[(2S)-5,4'-dihydroxy-7-methoxy-6-(3",3"- M. mollissimus |la [19]
dimethylallyl)flavanone




9

19 |5,7-dihydroxy-8-methyl-6-prenylflavanone | M. philippensis |qua [20]
20 |5,7-dihydroxy-8-methyl-6-prenylflavanone | M. philippensis |qua  [[21]
21 [(2""S/2"R)-(2S)-5,7-dihydroxy-4'-methoxy-6- | M. mollissimus [l& [19]
(2"-hydroxy-3"-methylbut-3"-enyl)flavanone
22 |gallocatechin M. conspurcatus |ré [22]
23 |catechin M. conspurcatus |ré [22]
24 | 8-prenylnaringenin M. mollissimus |1& [19]
M. conspurcatus |ré [18]
25 |7-O-methyl-8-prenylnaringenin M. conspurcatus |ré [18]
26 |(2S)-5,7-dihydroxy-4'-methoxy-8-(3",3"'- M. mollissimus |1& [19]
dimethylallyl)flavanone
27 |apigenin-7-O-4-D-glucopyranoside M. mollissimus |1 [19]
28 |isovitexin M. philippensis |1& [23]
29 |mallopenin D M. philippensis |qua  [[12]
30 |mallopenin E M. philippensis  |qua  [[12]
31 |apigenin M. apelta canh |[14]
M. mollissimus |14 [19]
32 | kaempferol M. apelta canh [[14]
M. barbatus la [24]
33 |quercitrin M. japonicus la [25]
M. barbatus la [26]
M. nanus la [27]
M. metcalfianus |1& [28]
34 |quercetin M. japonicus la [25]
M. barbatus [26]
35 |kaempferol-3-O-4-D-glucopyranoside M. barbatus la [24]
36 |kaempferin M. barbatus la [26]
M. nanus la [27]
M. metcalfianus |1& [28]
37 |juglanin M. nanus 14 [27]
38 |myricitrin M. nanus la [27]
39 |[rhoifolin M. nanus la [27]
40 |quercetin-3-O-f-neohesperidoside M. metcalfianus [than [[28]
41 [isoquercitrin M. japonicus la [25]
42 |rutin M. japonicus la [25]
43 |kaempferol-3-rutinoside M. japonicus la [25]
44 |6,6-dimethylpyrano(2",3":7,6)-5-hydroxy-8- |M. philippensis |qua |[21]
methylflavanone
45 |astilbin M. metcalfianus |[than |[28]
46 |ampelopsin M. philippensis |1 [23]
47 |paxiione C M. paxii than  [[9]




31
32
33
35
36
37
39
40
43

e}
Rl
R2
OH O
R! R? R3
H H OH
H OH OH

OH O-Rha OH

H 0-Glu OH

H O-Rha OH

H O-Ara OH

H H  O-Glu-2-Rha
OH O-Glu-2-Rha OH

H O-Glu-6-Rha OH

MeO

HO

o
R2
OH O
R! R?
34 H OH
38 OH ORha
41 H OGlu

42 H O-Glu-6-Rha

OMe

OH
OH

o =

OH (0] 47

OH O

29 R =0OMe
30 R=COOH

Hinh 1.3. Céc hep chat flavonoid chi Mallotus.

R

OH
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Bdng 1.4. Cac hgp chdt chalcone tir chi Mallotus.

STT |Tén hop chit Ngudn gbc B |TLTK
phan
48 |kamalachalcone E M. philippinensis [qua |[29]
49 |1-(5,7-dihydroxy-2,2,6- M. philippinensis [qua |[29]
trimethyl-2H-1-benzopyran-8-
yl)-3-phenyl-2-propen-1-one
50 [rotterin M. philippensis  |qua |[12, 20, 21, 30]
M. philippinensis |qua |[29]
51 |4'-hydroxyrottlerin M. philippensis |qua |[12]
52 |kamalachalcone D M. philippensis |qua |[21]
53 [mallotophilippen F M. philippensis |qua |[12, 30]
54 |3-prenylrubranine M. philippensis |qua |[20]
55 [kamalachalcone A M. philippensis |qua |[21, 31]
56 |[8-cinnamoyl-2,2-dimethyl-7- |M. philippensis |qua |[30]
hydroxy-5-methoxychromene
57 |8-cinnamoyl-5,7-dihydroxy- M. philippensis [qua |[[30]
2,2,6-trimethylchromene
58 |kamalachalcone C M. philippensis |qua |[21]
59 |mallotophilippen C M. philippinensis [qua |[32]
60 |mallotophilippen D M. philippinensis [qua |[32]
61 |[mallotophilippen E M. philippinensis [qua |[[32]
62 |mallotoate A M. phillipensis  |than |[33]
63 |mallotoate B M. phillipensis  |than |[33]
64 |mallopenin A M. philippensis |qua |[12]
65 |mallopenin C M. philippensis  |qua |[12]
66 |kamalachalcone B M. philippensis |qua |[21, 31]







59 R=H 61
60 R =OH

MeO

MeO

", "
NS

OH

65

Hinh 1.4. Cac hep chdt chalcone ti chi Mallotus.
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1.1.2.3. Céc hop chat phloroglucinol
C6 36 phloroglucinol dugc phéan lap tir chi Mallotus. Céc phloroglucinol (67-
102) c6 trong M. japonicus (qua va 1a), M. oppositifolius (qua va la), M. pallidus (13),
M. philippinensis (qua) va M. philippensis (qua).

Bdng 1.5. Cac hgp chdt phloroglucinol tz chi Mallotus.

TT |Tén hop chiat Nguon goc Bo phan |TLTK
67 |mallotophilippen A M. japonicus qua [34]
68 |mallotophilippen B M. japonicus qua [34]
69 |mallotochromene M. japonicus qua [15, 35-38]
70 |butyrylmallotochromene M. japonicus qua [38, 39]
71 |isobutyrylmallotochromene |M. japonicus qua [38, 39]
72 | methylene-bis-aspidinol AB |M. oppositifolius |la [10]
73 |methylene-bis-aspidinol M. oppositifolius |la [10]
74 |mallotophenone M. oppositifolius |qua [40, 41]
M. japonicus [15, 35-38]

75 |mallotochromanol M. japonicus qua [15, 36-39, 41, 42]
76 |isobutyrylmallotochromanol | M. japonicus qua [37, 38, 41, 43]
77 |mallotochroman M. japonicus qua [15, 37, 38]
78 |butyrylmallotochromanol M. japonicus qua [38, 43]
79 |butyrylmallotolerin M. japonicus qua [37, 38, 41]
80 |mallotolerin M. japonicus qua [15, 36, 38]
81 |isobutyrylmallotolerin M. japonicus qua [38]
82 |isomallotolerin M. japonicus qua [42]
83 |malloterin M. japonicus qua [42]
84 |mallopposinol M. oppositifolius |la [10]
85 |isomallotochromene M. japonicus qua [15, 37, 38, 41]
86 |isomallotochromanol M. japonicus qua [15, 37, 38, 41, 42]
87 |isomallotochroman M. japonicus qua [38]
88 |mallotojaponin B M. oppositifolius |la [6, 40]
89 |mallotojaponin M. japonicus qua [15, 35-38, 41, 44, 45]
90 |butyrylmallotojaponin M. japonicus qua [16, 38]
91 |isobutyrylmallotojaponin M. japonicus qua [16, 38]
92 |3-(3,3-dimethylallyl)-5-(3- | M. japonicus qua [36, 45, 46]

acetyl-2,4-dihydroxy-5-

methyl-6-methoxybenzyl)-

phlorobutyrophenone
93 |3-(3,3-dimethylallyl)-5-(3- | M. japonicus qua [36, 46]

acetyl-2,4-dihydroxy-5-
methyl-6-methoxy benzyl)-
phloroisobutyrophenone
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94 |mallopallidol M. pallidus F1 [47, 48]
95 |homomallopallidol M. pallidus la [48]
96 |mallopallidusol M. pallidus la [49]
97 |mallotojaponol M. japonicus qua [43]
98 |mallotojaponin D M. oppositifolius |la [6]
99 |isoallorottlerin M. philippensis |qua [12, 21]
100 |4'-hydroxyisorottlerin M. philippensis |qua [12, 21]
101 |isorottlerin M. philippensis |qua [12, 20, 30]
M. philippinensis [21, 50]
102 | mallotojaponin C M. oppositifolius |la [6, 40]
67 Me i-propyl i-butyl 75 OH Me
68 Me Me i-butyl 76 OH i-butyl
69 H Me Me 77 H Me
70 H Me n-propyl 78 OH n-propyl
71 H Me i-propyl
2
o R! R2 0] : o
1HO OH HO OH
HO O OH HO ‘ OH R O O
OMe OMe OH R! R? O\
79 OH n-butyl
R! R? 80 OH Me
72 Me n-propyl 81 H i-propyl
73 n-propyl n-propyl 82 OH n-propyl
74 Me Me 83 OH i-propyl
O
OMe O
HO OH
o OH

OMe 84
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OH HO OH

OMe OMe
88

o) R? R _O
OH HO OH
S
OH OR!
R! R? R3
89 Me Me Me
9 H n-butyl Me
91 Me i-propyl Me
92 Me Me  n-propyl
93 Me Me i-propyl
0 O, 0 o)
HO OH HO OH 0 OH HO OH
1§ O O

\\\\\““
HO

OMe OMe

Hinh 1.5. Céc hep chat phloroglucinol ti chi Mallotus.
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C6 74 hop chét phenolic duoc phan lap tir chi Mallotus. Trong sb do, cac dan

xuat ctia galic va bergenin (103-130) c6 trong M. anisopodus (14), M. barbatus (14),
M. furetianu (1&), M. japonicus (vo cay va 1a), M. conspurcatus (vo cay), M. nanus
(1&), M. philippensis (1a), M. repandus (la va vo cay), M. oppositifolius (1a), M.
philipinesis (14), M. resinosus (1&) va M. roxburghianus (1&). Cac tanin (131-154) c6
trong M. conspurcatus (14), M. furetianus (vo cay va 1a), M. japonicus (vo cay va
14), M. philipinesis (14), M. repandus (14). Con lai 1a cac lignan va mét s6 hop chat
khéc (155-176).

Bdng 1.6. Cac ddn xuadt gallic va bergenin tir chi Mallotus.

STT|Tén hop chit Nguon goc B6 |TLTK
phan
103 |gallic acid M. furetianus la [7, 8]
M. barbatus la [24]
104 |methyl gallate M. furetianu la [7]
M. oppositifolius |la [10]
M. barbatus la [24]
105 |protocatechuic acid M. barbatus la [24]
106 |mallonanoside A M. nanus 14 [27]
107 |mallonanoside B M. nanus la [27]
108 |4-hydroxy-3-methoxyphenol-I- | M. japonicus vo [51]
O-4-D-(2',6'-di-O-
galloyl)glucoside
109 |4-hydroxy-3-methoxyphenol-I- | M. japonicus vo [51]
O-4-D-(2,3,6'-tri-O-
galloyl)glucoside
110 |3-(1-C-p-D-glucopyranosyl)-  |M. roxburghianus|la [52]
2,6-dihydroxy-5-
methoxybenzoic acid
111 |mallophenol A M. furetianus la [7, 8]
M. resinosus la [8]
112 |glucogallin M. repandus la [53]
113 |4-hydroxy-2-methoxyphenol-1- | M. japonicus vo [51]
O-p-D-(6'-0O-galloylglucoside
114 |3,4,5-trimethoxyphenol 1-O-$-|M. japonicus vo [51]
D-(2',6'-di-O-galloyl) glucoside
115 |brevifolin carbonxilic acid M. philipinesis |14 [54]
M. repandus la [53]
116 |11-O-galloylbergenin M. japonicus vo [55]
117 |bergenin M. anisopodus  |la [56]
M. oppositifolius |l& [6, 10, 22, 23]
M. philippensis |14 [23, 54]
M. conspurcatus |vd [22]
M. japonicus vo [52, 55, 57, 58]
118 |bergenin-8-O-a-L-rhamnoside | M. repandus vo [59]




CH,0R!

120 H H H

121 H H Me 127
122 H Me H 128
123  Me H H 129
124 Me Me Me 130

R? R}
Gal Me
H H
Gal H
H H

RO

MeO
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119 |4-O-galloylbergenin M. philippensis  |l& [23]
M. japonicus VO [55]
120 |8,10-di-O-methylbergenin M. japonicus vo [55]
121 |4,8,10-tri-O-methylbergenin M. japonicus vo [55]
122 |3,8,10-tri-O-methylbergenin M. japonicus VO [55]
123 |8,10,11-tri-O-methylbergenin | M. japonicus VO [55]
124 | permethylated bergenin M. japonicus vo [55]
125 |nasutin B M. japonicus la [16]
126 |nasutin C M. japonicus la [16]
127 |6-O-galloylbergenin M. philipinesis |1a [54]
128 |3-O-galloylnorbergenin M. philipinesis |14 [54]
129 |11-O-galloyldemethylbergenin |M. philipinesis |1 [54, 55]
130 |norbergenin M. philipinesis |1a [54]
R3 OMe GluO OMe
R2 GalO
OGalO o HO OH
R 108R=H o OH
109 R=Gal
ORI 110
GalO o HO
103 H OH OH \. O CH,0H 0 .
105 H H OH HOho N\ HOL ot oo
106 OGlu H OMe 0
107 OGlu H OH OMe 112
GalO i :
HO
GalO
1o OGal i 0 116 H Gal H
115
117 H H H
118 Gal H H
CH,OR? 19 H H Gal

Hinh 1.6. C4c ddn xudt tir galic va bergenin tzr chi Mallotus.
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Bdang 1.7. Cac tanin ter chi Mallotus.

STT |Tén hop chit Ngudn gbc Bo |TLTK
phan
131 |corilagin M. furetianus, |vo  [[7, 60, 61]
M. philipinesis |l& [54]
M. repandus la [53]
132 |1,2-di-O-galloyl-3,6-(R)- M. japonicus vo  |[62]
hexahydroxydiphenoyl-4-D-glucose
133 |punicafolin M. repandus la [53]
134 |geraniin M. japonicus la [60, 61, 63]
M. philipinesis |l& [54]
M.repandus la [53]
135 |mallotusinic acid M. japonicus vo  |[60, 61, 63]
M. philipinesis |l& [53, 54]
M. repandus la [58]
136 |L-desgalloylmallotinic acid M. philipinesis |[l& [54]
137 |mallotinic acid M. japonicus vo  |[60, 61, 63]
M. philipinesis [l& [54]
M. repandus la [53]
138 |2,3-(S)-hexa-hydroxydiphenoyl-D- | M. philipinesis |la [54]
glucose
139 |furosin M. philipinesis |l& [54]
M. repandus la [53]
140 |eugenin M. repandus la [53]
141 |1-O-digalloyl-3,6-(R)- M. japonicus vo  |[62]
hexahydroxydiphenoyl-$-D-glucose
142 |tergallic acid dilactone M. philipinesis |14 [54]
143 |flavogallonic acid M. philipinesis |14 [54]
144 |repandinin B M. furetianus la [7]
145 |mallotanin A M. japonicus El [54]
146 |mallotanin B M. japonicus El [54]
147 |repandusinic acid A M. repandus la [53, 54]
148 |repandusinic acid B M.repandus El [53]
149 |mallonin M. japonicus vo  |[62]
150 |mallojaponin M. japonicus vo  |[62]
151 |mallotinin M. repandus El [53]
152 |phyllanthusiin D M. conspurcatus |l& [25]
153 |mallotusinin M. japonicus vo  |[62]
154 |repandusinin M. repandus El [53]
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Hinh 1.7. Céac tanin tzr chi Mallotus

C6 5 lignan (155-159) dugc phén lap tae M. philipinesis (18), M. japonicus (18),
M. furetianus (&) va M. macrostachyus (18).

Bdng 1.8. Cadc lignan tir chi Mallotus.

STT [Tén hop chat Nguén goc Bo |TLTK
phan

155 |aviculin M. furetianus El [8]

156 |(+)-lyoniresinol-3a-O-a-L- M. furetianus la [7, 8]
rhamnopyranoside

157 |bilariciresinol M. philippensis El [23]

158 |(+)-pinoresinol di-O-p-D- | M. macrostachyus |(la [64]
glucopyranoside

159 |syringaresinol di-O-p-D- | M. macrostachyus |(l& [64]
glucopyranoside




158 R=H
159 R =OMe

HOHO

Hinh 1.8. Céac lignan tzr chi Mallotus.

1S5R=H
156 R = OMe

Bing 1.9. Cdc hgp chit phenol khdc tiv chi Mallotus.

STT | Tén hop chit Ngudn gbc Bo phan |TLTK
160 |mellein M. oppositifolius |la [6]
161 |pallidol M. pallidus la [47, 48]
162 |trans-ferulic acid M. metcalfianus |than [28]
163 |2-hydroxy ferulic acid M. conspurcatus |ré [22]
164 | 3-(1-C-pB-D-glucopyranosyl)- |M. roxburghianus|la [52]
2,6-dihydroxy-5-
methoxybenzoic acid
165 | pallidusol M. pallidus la [47, 48]
166 |dehydropallidusol M. pallidus 14 [47, 48]
167 |acronyculatin S M. oppositifolius |la [6]
168 |acronyculatin T M. oppositifolius |la [6]
169 |aspidinol B M. oppositifolius |la [10]
170 |2,6-dihidroxy-3-methyl-4- M. oppositifolius |la [6]
methoxyacetophenone M. japonicus qua [15, 16, 35-37]
M. roxburghianus | la [52]
171 |mallophenone M. japonicus qua [38]
172 |4-hydroxybenzoic acid M. roxburghianus |1a [52]
173 |gallincin M. conspurcatus |ré [22]
174 |2,4,8,9,10-pentahydroxy-3,7- | M. roxburghianus | 1& [52]
dimethoxy anthracene-6-O-4-
D-rhamnopyranoside
175 |methyl salicylate glucoside |M. metcalfianus |thén [28]
176 |junipetrioloside A M. anisopodus  |than [56]
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Hinh 1.9. Cac hep chat phenol khac tir chi Mallotus.

1.1.2.5. Céc hop chat triterpenoid

C6 33 triterpenoid (177-209) tir chi Mallotus. Cac hop chat c6 trong M.
barbatus (1a), M. metcalfianus (than), M. mollissimus (l&), M. conspurcatus (1a), M.
macrostachyus (l& va canh), M. nepalensis (1a), M. philippiensis (than), M. repandus
(than), M. philippensis (1a) va M. roxburghianus (l).



24

Bdng 1.10. Triterpenoid tir chi Mallotus.

STT | Tén hop chit Nguon goc Bo TLTK
phan
177 | friedelin M. barbatus la [26]
M. macrostachyus | canh | [64, 65]
M. conspurcatus la [66]
M. apelta la [67]
M. roxburghianus | l& [68]
178 | friedelanol M. metcalfianus than | [28]
M. macrostachyus | canh | [65]
M. apelta la [67]
M. roxburghianus | l& [68]
179 | epifriedelanol M. macrostachyus | canh | [64, 65]
M. roxburghianus | l& [68]
180 | friedelane M. conspurcatus la [66]
181 | 3-ox0-D:A-friedo-oleanan- M. repandus than | [69]
27,16a-lactone
182 | 3a-benzoyloxyD:A-friedo- M. repandus than | [69]
oleanan-27,16a-lactone
183 | 3p-hydroxy-D:A-friedo- M. repandus than | [69]
oleanan-27,16a-lactone
184 | betulinic acid M. roxburghianus | 14 [52]
185 | lupeol M. oppositifolius | Ia [10]
M. nepalensis la [70]
186 | 3-hydroxy-lup-20-(29)-en-30- | M. conspurcatus la [66]
al
187 | oleanolic acid M. mollissimus El [19]
188 | erythrodiol M. conspurcatus la [66]
189 | acetylaleuritolic acid M. macrostachyus | canh | [65]
M. conspurcatus El [66]
190 | aleuritolic acid M. conspurcatus la [66]
191 | pachysandiol M. philippensis El [23]
192 | 3p-acetoxy-28-hydroxy-12- M. macrostachyus | canh | [65]
oleanene-3-one
193 | 12-oleanene-3,11-dione M. macrostachyus | canh | [65]
194 | 3,28-dihydroxyoleana- M. conspurcatus la [66]
11,13(18)-diene
195 | 3a-hydroxy-13a-ursan- M. repandus than | [71, 72]
28,12/-olide 3-benzoate
196 | 3a-hydroxy-284-methoxyl3a- | M. repandus than | [71, 72]
ursan-28,12a-epoxide 3-
benzoate
197 | taraxerone M. mollissimus la [19]
M. apelta la [67]
198 | epitaraxerol M. macrostachyus | 14 [64]
M. mollissimus la [19]
M. apelta la [67]
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M. roxburghianus | 14 [68]
199 | taraxerol M. macrostachyus | 14 [64]

M. mollissimus la [19]

M. barbatus la [24]

M. roxburghianus | l& [68]
200 | kamaladiol-3-acetate M. philippiensis than | [73]
201 | mallomacrostin A M. macrostachyus | canh | [65]
202 | 3a-hydroxy-13a-ursan-28-oic | M. repandus than | [71, 72]

acid

203 | a-amyrin acetate M. conspurcatus la [66]
204 | ursolic acid M. macrostachyus | canh | [65, 70]

M. nepalensis la [70]
205 | mallomacrostin B M. macrostachyus | canh | [65]
206 | foliasalacin D2 M. macrostachyus | canh | [65]
207 | foliasalacin D3 M. macrostachyus | canh | [65]
208 | supinenolone 2f M. macrostachyus | canh | [65]
209 | squalene M. oppositifolius la [10]

177R =0
178 R=H(a), OH(B)
179 R=OH(o.), H(B)
180 R =H, H

187 R =COOH
188 R = CH,0H

192 H(o), OAc(B) CH,OH
193 =0 Me

182 R = C4H5;COO(a) H(B)
183 R=H(a), OH(B)

189 R = OAc
190 R = OH

H  195r=-0
196 R = OMe, H
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197R=0
198 R = OH(B), H(av)
199 R = OH(a), H(B)

202 OH COOH
203 OAc Me

Hinh 1.10. Cdc triterpenoid tir chi Mallotus.

1.1.2.6. Cac diterpenoid va terpenoid khac

Co 25 diterpenoid (210-234) tur chi Mallotus. Cac diterpenoid cé trong M.
anomalus (&), M. hookerianus (than), M. japonicus (than), M. conspurcatus (la va
ré), M. oppositifolius (14) va M. repandus (than).
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Bang 1.11. Cé&c diterpenoid tzr chi Mallotus.

ST | Tén hop chit Nguon goc Bo TL
T phan | TK

210 | anomalusin A M. anomalus ré [74]
211 | anomalusin B M. anomalus ré [74]
212 | malloconspur A M. conspurcatus | la [66]
213 | malloconspur B M. conspurcatus | la [66]
214 | 17-hydroxycleistantha-12,15-dien-3- M. conspurcatus | la [66]

one

215 | 2-oxo-5-epifagonene M. conspurcatus | la [66]
216 | mallonicusin C M. japonicus than | [75]
217 | mallonicusin D M. japonicus than | [75]
218 | mallonicusin H M. japonicus than | [75]
219 | mallonicusin B M. conspurcatus | la [66]
M. japonicus than | [75]

220 | mallonicusin E M. japonicus than | [75]
221 | mallonicusin F M. japonicus than | [75]
222 | mallonicusin G M. japonicus than | [75]
223 | mallonicusin A M. japonicus than | [75]
224 | hookerianolide A M. hookerianus | than | [76]
225 | hookerianolide B M. hookerianus | than | [76]
226 | hookerianolide C M. hookerianus | than | [76]
227 | mallotucin A M. repandus than | [77]
228 | mallotucin B M. repandus than | [77]
229 | mallotucin C M. repandus than | [77]
230 | mallotucin D M. repandus than | [77]
231 | ent-3S,16S,17-trihydroxy-kauran-2- M. conspurcatus | la [66]

one

232 | 16-epiabbeokutone M. conspurcatus | ré [22]
233 | anomaluone M. conspurcatus | ré [22]
234 | trans-phytol M. oppositifolius | la [10]
M. apelta 1 [11]
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C6 9 hop chat megastigmane (235-243) duoc phan tach tir M. anisopodus (14),
M. macrostachyus (14), M. metcalfianus (than), M. conspurcatus (ré), M. furetianus
(than) va M. resinosus (la). Ngoai ra, cé 2 terpenoid khac (244 va 245) dugc phan
tach tir M. conspurcatus

Bding 1.12. Cac megastigmane va terpenoid khac #ir chi Mallotus.

STT | Tén hop chit Ngudn gbc Boé phan | TLTK
235 | corchoionoside C M. furetianus la [8]
M. macrostachyus | la [64]
236 | dihydrovomifoliol M. conspurcatus | la [66]
237 | mallophenol B M. resinosus la [8]
238 | macarangioside F M. macrostachyus | la [64]
239 | icariside B5 M. macrostachyus | la [64]
240 | vomifoliol M. conspurcatus la [66]
241 | blumenol C glucoside M. metcalfianus than [28]
242 | anisoposide A M. anisopodus la [56]
243 | anisoposide B M. anisopodus la [56]
244 | paeoveitol B M. conspurcatus | la [66]
245 | curdionolide M. conspurcatus la [66]

235R =Glu Galo
236 R =H H
. on HQ, 0 239 Glu OH
237 5 240 H OH
3 241 Glu H

o
jan

eI
jan
o% S
Bl

OH
"0
243 Na0;SO 0
H%/%{/ 242

Hinh 1.12. Cac megastigmane va terpenoid khac tz chi Mallotus.

1.1.2.7. Cé&c hop chdt steroid

Co0 14 steroid (246-259) duoc phan lap ti chi Mallotus: M. barbatus (1a), M.
macrostachyus (la va canh), M. nepalensis (th&n), M. oppositifolius (&), M.
mollissimus (l&), M. paniculatus (than) va M. roxburghianus (l8).
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Bing 1.13. Cdc hop chit steroid tir chi Mallotus.

STT | Tén hop chit Ngudn gbc B TLTK
phan
246 | macrostachyoside A M. macrostachyus | la [64]
247 | 25,26,27-trisnor-24- M. macrostachyus | la [64]
hydroxycycloartan-3-one
248 | 25,26,27-trisnor-3- M. macrostachyus | la [64]
ketocycloartan-24-oic acid
249 | macrostachyoside B M. macrostachyus | la [64]
250 | mallomacrostin C M. macrostachyus | canh | [65]
251 | cycloarta-23E,25-dien-34-ol M. macrostachyus | canh | [65]
252 | (22E,24S)-3-hydroxy-24- M. paniculatus than [78]
methylcholesta-5,22-dien-7-one
253 | ergosterol M. paniculatus than [78]
254 | polasterol A M. paniculatus than [78]
255 | (24R)-3p-hydroxystigmast-5- M. paniculatus than [78]
en-7-one
256 | stigmasterol M. roxburghianus | l1& [52]
M. paniculatus than [78]
257 | p-sitosterol M. paniculatus than [78]
M. roxburghianus | 14 [24, 52]
M. mollissimus la [19]
M. nepalensis than [70]
258 | daucosterol M. barbatus la [24]
M. roxburghianus | & [52]
M. paniculatus than [78]
M. nepalensis than [70]
259 | ergosterol peroxide M. macrostachyus | la [64]

246
247

H(a), OH(B)

2
2, R
’/,'

0 f

=0 CH,OH
=0

249 R = CH,0H
250 R = COOH

251

252 OH(a) Me
254 OH(B) i-propyl




257 R=H
256 258 R=Glu

Hinh 1.13. Cdu tric cia cac hgp chat steroid tir chi Mallotus.

1.1.2.8. Céc hop chat khac

Cac hop chéat khac (260-273) dugc phan lap tir chi Mallotus thuoc nhém
ancaloit va peptit. Chiing da dugc bao co trong M. barbatus, M. japonicus, M. lianus
croiz, M. cuneatus, M. furetianus, M. nudiflorus, M. macrostachyus va M. repandus.

Bing 1.14. Cdc hop chit khdc tir chi Mallotus.

STT |Tén hop chit Ngudn goc Bo phan | TLTK

260 |N-methyl-5-carboxamide-2- M. barbatus la [26]
pyridone la

261 |trans-2-carboxy-4-hydroxy M. cuneatus la [79]
tetrahydrofuran N,N-

dimethylamide

262 |nicotinamide . japonicus la [80]

263 |mallorepine . repandus than [81]

264 |N-isobutyl-2E,4E,12Z- . lianus croiz ré [82]
octadecatrienamide

265 |(7Z,10Z,18Z)-tricosa-7,10,18- . lianus croiz 1é [82]
trienamide

266 |phenazine C . japonicus la [63]

267 |cyclo(L-Pro-L-Leu)

268 |cyclo(D-trans-Hyp-D-Leu)
269 |cyclo(D-Pro-L-Phe)

270 |cyclo(D-cis-Hyp-L-Phe)

. nudiflorus than [83]
. nudiflorus than [83]
. nudiflorus than [83]
. nudiflorus than [83]

< Z| IS £ 2L

271 |3-hydroxy-4,5(R)-dimethyl- . furetianus 1 [8]
2(5H)-furanone

272 |(2)-3-hexenyl-f-D- . furetianus la [7, 8]
glucopyranoside

273 |benzyl-O-p-D-glucopyranoside . macrostachyus |1a [64]
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1.1.3. Cic nghién ciru vé hoat tinh sinh hoc ciia chi Mallotus

Céac cong dung truyén thong va cac hop chét cd hoat tinh sinh hoc tir chi
Mallotus da thu hut sy chli ¥ ciia cac nha khoa hoc, thuc day viéc nghién ctru cac hoat
dong duoc ly va kiém ching nhirng tng dung tiém ning cta chi nay. Phan thao luan
sau day trinh bay tac dung sinh hoc cua cac chat chiét xuat ciing nhu cac hop chat tir
chi Mallotus. Céc loai thudc chi Mallotus da duoc ghi nhan véi nhiéu hoat tinh quan
trong nhu chdng ung thu, chdng oxy hoa, khang viém, khang khuan, khang nam, diéu
hoa mién dich va khang virus. Dudi ddy 1a tong hop nhitng hoat tinh sinh hoc noi bat
cua chi Mallotus.

1.1.3.1. Hoat tinh gdy doc va khang ung thw

Tong quan céc tai liéu vé chi Mallotus cho thy cac thanh phan c6 trong chi
nay cd hoat tinh sinh hoc rd rét, dic biét 1a trén cac dong té bao ung thu & ngudi nhu
ung thu biéu md (KB), ung thu ¢6 tir cung (HeLa), ung thu biéu md tuyén phoi (LU-
1), ung thu xwong & ngudi rhabdosarcoma (RD), ung thu biéu mé té bao gan ¢ ngudi
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(Hep-G2), ung thu budng trang ¢ ngudi (A2780). Hoat tinh gay doc té bao dbi véi
dong té bao KB biéu hién trong cac hop chat phloroglucinol. Nam 1985 va 1986,
Arisawa da phan lap dugc mallotochromene (69), mallotophenone (74), mallotolerin
(80) va 3-(3,3-dimethylallyl)-5-(3-acetyl-2,4-dihydroxy-5-methyl-6-
methoxybenzyl)-phlorobutyrophenone (92) tir qua cuaa loai M. japonicus. Cac hop
chat 69, 74, 80 va 92 thé hién hoat tinh gay doc té bao dang ké chdng lai cac dong té
bao KB va L-5 178Y vai cac gia tri EDso twong tng la 4,8 va 5,2; 0,29 va 1,04; 0,95
va 0,82; va 0,26 va 1,07 pg/ml [35, 36]. Sau do, butyrylmallotochromene (70) va
isobutyrylmallotochromene (71) ciing duoc phan 1ap tir phan qua cia M. japonicus
vao nam 1988. Cac hop chat nay thé hién hoat tinh giy doc té bao dang ké ddi Voi
dong té bao KB véi gia tri EDso 12 3,3 va 0,4 pg/ml [39]. Butyrylmallotojaponin (90)
va isobutyrylmallotojaponin (91) duoc phan Iap tir 1a caa M. japonicus cho thy kha
ning gy doc té bao KB véi EDso lan luot 12 0,72 va 0,89 pg/ml [16]. Isomallotolerin
(82) tir qua cua M. japonicus ciing gay doc té bao trén dong KB véi gia tri 1Cso 1a
0,84 pg/ml [42]. Nam 1990, Arisawa va cong su da phan lap 18 phloroglucinol tir
qua caa M. japonicus. Tt ca cac hop chat thé hién hoat tinh gay doc té bao trén té
bao Hela véi gié tri ICso nam trong khoang tir 0,28 pg/ml dén 49,10 pg/ml [38]. Nam
2011, TS. Nguyén Hoai Nam va cong sy di phan lap duoc hai steroid,
macrostachyoside A (246) va macrostachyoside B (249) tir Ia caa M. macrostachyus.
Cac hop chat 246 va 249 cho thay tac dung gay doc té bao dang ké d6i voi cac dong
té bao KB va LU-1, véi céc gia tri 1Cso nam trong khoang tir 4,31 + 0,09 d&én 7,12 +
0,07 pg/ml [64]. Paxiione A (5) thu duoc tir than ciia M. paxii ciing cho thay hoat tinh
gay doc té bao dang ké trén dong KB, véi gié tri 1Cso 1a 8,62+1,31 pg/ml [9].

Vao nam 2013, Harinantenaina va cong su, da phan lap ba phloroglucinol,
mallotophenone (74), mallotojaponin B (88) va mallotojaponin C (102) tir 1a cua M.
oppositifolius va danh gia hoat tinh gay doc té bao trén dong té bao ung thu budng
tring & nguoi (A2780). Cac hop chat 74, 88 va 102 cho thay hoat tinh gay doc té bao
dang ké d6i véi dong té bao ung thu budng trirng A2780 & ngudi (ICso 6,3 £ 0,4, 1,10
+ 0,05 va 1,3 £ 0,1 uM, tuong Gng) [6, 40]. Gan day, nam prenylflavonoid, 6-
prenylnaringenin  (15), 7-O-methyl-6-prenylnaringenin  (16), 4'-O-methyl-6-
prenylnaringenin (17), 8-prenylnaringenin (24) va 7-O-methyl-8-prenylnaringenin
(25) thu duoc tir M. conspurcatus. Hon nira, tat ca cac hop chat nay déu khéang té bao
HeLa véi gia tri 1Cso nam trong khoang tir 10,08 dén 60,16 puM [18].

1.1.3.2. Hogt tinh khang viém va diéu hoa mién dich

Bén canh tac dung khang ung thu, cac dic tinh khang viém cua cac chiét xuat
va hop chat tir chi Mallotus da duoc bao cdo, cho thay tiém ning cta chiing duoc phat
trién dudi dang thuéc khang viém hozc hop chat dan thude. Nam 2001, cac hop chat
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41, 74-76, 79, 86 va 89 di duoc cong bd wc ché dang ké qua trinh san sinh NO trén
dong té bao dai thuc bao & chudt, RAW 264.7, dugc kich thich boi LPS va interferon-
Q (IFN-Q).

Dich chiét acetone trong nudc caa vo qua M. japonicus da tc ché quéa trinh san
xuat NO boi dong té bao gidng dai thuc bao ¢ chudt, RAW 264.7, dugc kich hoat boi
LPS va interferon-y (IFN-y). TAm dan xuat phloroglucinol di dugc phan 1ap bai Ishii
va cong su, tir qua caa M. japonicus gom mallotochromene (69), mallotophenone
(74), mallotochromanol (75), isobutyrylmallotochromanol (76), butyrylmallotolerin
(79), isomallotochromanol (86), mallotojaponin (89) va 2,6-dihydroxy-3-methyl-4-
methoxyacetophenone (170). Trong sb c&c dan xuat phloroglucinol nay, 86 thé hién
hoat tinh &c ché manh d6i vai viéc san sinh NO véi gid tri 1Cso 12 10,7 uM. Cac dan
xuat phloroglucinol 1am giam dang ké ca viéc tao ra protein tong hop nitric oxide cam
tng (INOS) va biéu hién INOS mRNA. NO san sinh boi cac dai thuc bao duoc kich
hoat lai bang LPS va IFN- y trong 16 gio ciing bi ¢ ché cac dan xuat phloroglucinol
[37]. Isomallotochromene (85) va isomallotochromanol (86) 1a nhitng chat manh nhat
trong viéc wc ché san sinh cytokine. Cac dan xuat phloroglucinol 1am giam dang ké
cac biéu hien mRNA cua cytokine nay [84].

Nam 2004, ba chalcone méi tu qua cua M. philippinensis, mallotophilippen C
(59), D (60) va E (61) da uc ché san xuat NO va biéu hién gen NO synthase (iNOS)
cam ung boéi mot dong té bao giong nhu dai thuc bao & chudt (RAW 264.7), duoc
kich hoat béi LPS va IFN-y Hon nita, ching da diéu hoa qua muc gen
cyclooxygenase-2 (COX-2), gen interleukin-6 (IL-6) va biéu hién gen interleukin-14
(IL-1p). Céc két qua da cho thay rang ching c6 hoat tinh khang viém va diéu hoa
mién dich [32].

C4c hoat tinh giam dau va khang viém cua M. repandus duoc déanh gia bang
cach st dung cac mé hinh thi nghiém gay dau quan do acetic acid, ching phu tai do
xylen gay ra, thi nghiém u hat do cuc bdng va thi nghiém ngam dubi chuét ¢ céc liéu
lugng 500, 1000 va 2000 mg/kg trong lwong co thé. Chiét xuat cua M. repandus thé
hién cac hoat tinh chong nhiém triing va chdng viém dang ké ddi vai bén mé hinh
dau co dién. Trong cac md hinh dau quan do acetic acid, phu tai do xylen va md hinh
u hat do cuc bong, chiét xuat cho thay hoat tinh phu thudc vao liéu lugng. Nhitng phét
hién trén cho thay loai nay c6 thé dugc st dung nhu mot nguon tiém niang khang viém
va chéng nhidm tring [85]. Vao nam 2016, nhém nghién ctu cua Gangwar da danh
gia hoat dong khang viém, giam dau va gay budn ngu tir dich chiét qua cua cay M.
philippinensis trong cac mé hinh thi nghiém khéac nhau trén chuot. Nghién ctu cho
thay chiét xuat caa M. philippinensis c6 hiéu qua trong viéc giam viém cap tinh va
ban cap tinh, ddng thoi cho thay hoat tinh giam dau hiéu qua [86]. Vao nam 2019, hai
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diterpenoid mai, malloconspur A (212), malloconspur B (213) va 16 terpenoid di biét
da duoc phan l1ap tir chiét xuat ethanol cua M. conspurcatus. Malloconspur B (213)
va 17-hydroxycleistantha-12,15-dien-3-one (214) tc ché dang ké qua trinh san xuat
NO vai gia trj ICso lan luot 12 10,47 pM va 9,32 uM. Cac hop chat 212, 213 va 214
lam giam rd rét su bai tiét prostaglandin E2 (PGE2) va yéu t6 hoai ttr khdi u (TNF-
a), do LPS gay ra trong cé4c té bao RAW 264.7. Céc hop chat 213 va 214 1am giam
dang ké biéu hién protein iINOS, NF-kB/p65 va COX-2 [66].

1.1.3.3.  Hoat tinh chéng oxy héa va bao vé gan

Bergenin (117), 3-(1-C-p-D-glucopyranosyl)-2,6-dihydroxy-5-
methoxybenzoic acid (164), 2,4,8,9,10-pentahydroxy-3,7-dimethoxyanthracene-6-
O-f-D-rhamnopyranoside (174) va betulinic acid (184) da dugc phan Iap tur la caa M.
roxburghimms. Céc hop chat 117, 164, 174 va 184 kich thich tc ché céc hoat tinh
chdng oxy héa [52]. Nam 2008, 14 M. japonicus di duoc phan lap va danh gia hoat
tinh tiéu diét gbc tu do. Mallotinic acid (137), corilagin (131), geraniin (134) va dic
biét 1a mallotusinic acid (137) cho thay cac hoat dong loai bo géc tu do DPPH manh
mé [61]. Bergenin (117), mot thanh phan chinh caa chiét xuat nudc cua M. japonicus
cortex, 6 tac dung bao vé gan chdng lai CCls-, GalN- va D-galactosamine gay ra
trong té bao gan chudt duoc nudi cay so cap [52, 55, 57, 58]. Nam 2015, hai dan xuat
chalcone mai la mallotoate A (62) va mallotoate B (63) da duoc Afzal va cong su
tach tir phan doan etyl axetat ciia M. philippensis. Hop chat 62 va 63 duoc danh gia
vé kha nang chdng oxy hoa cua ching trong hoat dong thu don géc tu do DPPH, trong
d6 hop chat 62 cho thay hoat tinh toi da va canh tranh (91,43 + 0,82%) so v&i thudc
d6i chizng [33].

Nam 2018, tam hop chat, gém 3,4,8,9,10-pentahydroxydibenzo[b,d]pyran-6-
one (2), galic acid (103), methyl gallate (104), mallophenol A (111), corilagin (131),
repandinin B (144), (+)-lyoniresinol-3a-O-a-L-rhamnopyranoside (156) va (2)-3-
hexenyl-$-D-glucopyranoside (272), dugc phan lap tir 1a caa M. furetianus. Cac hop
chat 111, 156 va 272 cho thay hoat tinh chéng nhiém m& manh trong md hinh té bao
do oleic acid gay ra, v&i nong do hiéu qua tdi thiéu lan luot 1a 0,05, 0,0005 va 0,0005
ug/ml, thap hon nhiéu so vai ddi chimg duong, kiém soat bai fibrate 72,4 pg/ml [7].

1.1.3.4. Hoat tinh khdng khudn va khang nam

Nam 2014, kamalachalcone E (48), 1-(5,7-dihydroxy-2,2,6-trimethyl-2H-1-
benzopyran-8-yl)-3-phenyl-2-propen-1-one (49), rottlerin (50) va 4'-hydroxyrottlerin
(51) da duoc bao cao tir qua cua M. philippinensis. Cac hop chat 48-51 dugc danh
gia vé hoat tinh khang nam chéng lai cac loai nAm men va nam soi gay bénh khac
nhau & nguoi. Hoat tinh chdng chuyén hoa caa cac hop chat ciing dugc danh gia doi
V6i cac dong té bao Thp-1. Két qua 13, ca hai hop chat 48 va 49 déu biéu hién hoat
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tinh khang C. neoformans PRL518, C. neoformans ATCC32045 va A. fumigatus véi
ICs0 lan luot 12 8,4 va 16,0 ug/ml. Hon nita 51 cho thay kha ning ¢ ché 54% su ting
truong cua cac dong té bao Thp-1 & nong do 100 ug/ml [29]. Bén canh hoat tinh
chéng oxy hoa, cac hop chat 62 va 63 tir M. philippinensis déu dugc Afzal bao céo
vé hoat tinh diét nim dang ké d6i véi C. cladosporioides [33]. Vao nam 2019, cac
hop chat 50 va 51 tir qua caa M. philippinensis da cho thay hoat tinh khang khuan
dang ké chéng lai B. cereus, M. luteus, S. aureus, S. mutans va E. coli, véi gia tri MIC
nam trong khoang tir 3,8 dén 15,5 uM [12]. Vao nam 2020, mallotojaponin C (102),
bergenin (117), acronyculatin S (167) va acronyculatin T (168) di duogc chiét tach tir
la cia M. oppositifolius va cho thay kha ning khang lai cac chang vi khuan E. coli,
S. aureus, S. typhi, P. aeruginosa véi ndng d6 tc ché téi thiéu nam trong khoang tir
3,125 dén 50 pg/ml [6].

1.1.3.5. Hoat tinh khang virus

Nam 1990, mudi chin dan xuat phloroglucinol tir M. japonicus da dwgc phan
lap va dugc danh gia vé kha ning tc ché sy nhan 18n cua vi rat herpes simplex-1
(HSV-1). T4t ca cac hop chat déu we ché su sao chép cua HSV-1 véi gia tri EDso nam
trong khoang tir 0,088 dén 48,1 pg/ml. Trong s do6, butyrylmallotochromanol (78)
va isomallotochroman (87) c6 gia tri EDso twong ng la 10,9 va 9,1 pg/ml. Nghién
ctru ndy da cho biét cac hop chat 78 va 87 c6 thé 1a mét loai thudc khang vi-rat [38].
Nim 2005, nam dan xuat phloroglucinol, mallopallidol (94), homomallopallidol (95),
pallidusol (150), pallidol (161) va dehydropallidusol (166) tir M. pallidus da dugc
danh gia vé tac dung &c ché virus herpes simplex HSV-1, HSV-2 va virus gay suy
giam mién dich & ngudi HIV-1. Trong d6, cac hop chat 94 va 95 cho thay hoat tinh
dang ké chong lai ca HSV va HIV. Tuy nhién, hoat tinh khang vi-rut ciia chiing dudng
nhu di kém véi doc tinh, dugc biéu thi bang gia tri 1Cso ctia ching trong té bao vero
va PBMC [47].

1.1.3.6. Cac hoat tinh khac

Céc hop chat 88 va 102 tir M. oppositifolius cho thay hoat tinh chéng sét rét
manh d6i véi P. falciparum khang chloroquine véi céc gia tri 1Cso 1a 0,75 + 0,30 va
0,14 + 0,04 uM [40]. Vao nam 2015, 12 hop chat tir 14 ctia M. oppositifolius dugc
bao céo. Céc hoat dong diét trypanocidal va antiishmanial in vitro cua tat ca cac hop
chat trén da duoc khao sat. Trong sé do, allopposinol (84) va aspidinol B (169) thé
hién hoat tinh chdng tram cam yéu di vai L. promastigotes, véi gia tri ECso lan luot
la 21,3 va 38,8 uM. Methylene-bis-aspidinol (73) cho thiy kha nang diét trypanocidal
khang lai T. brucei, trypomastigote véi gia tri LCio0 12 0,8 uM, twong ty nhu chat doi
chirng duong, pentamidine (LC1o0 I 0,4 uM) [10]. Hosokawa va cong su cling da
phan lap quercitrin (33), quercetin (34), isoquercitrin 41), rutin (42), kaempferol-3-



37
O-rutinoside (43) va phyllanthusiin D (152) tir 14 caa M. japonicus. C4c hop chét nay
dugc phat hién 13 ngin chan sy bién d6i AhR theo cach phu thugc vao nong do, voi
cac gia tri 1Cso 1a 0,12 uM (152), 0,45 uM (34), 0,97 uM (42) va 16 puM (43) so Vi
1 nM do 2,3,7,8-tetrachlorodibenzo-p-dioxin chuyén d6i AhR gay ra [25].

1.2. Giéi thiéu vé loai Mallotus apelta

1.2.1. Pic diém loai Mallotus apelta
Tén khoa hoc: Mallotus apelta (Lour.) Mull.-Arg

Tén thwong goi: Bum bup, bong bét, ba bét tring, cay rudbng, cam lon. ..

Nganh: Magnoliophyta (Ngoc lan)
Lop: Magnoliophyta (Ngoc lan)
Bo: Malpighiales (So ri)
Ho: Euphorbiaceae (Thau dau/ dai kich)
Chi: Mallotus (Ba bét/ rudi)

M0 ta vé thuc vat:

Cay bui hodc cdy gb nhd, c6 thé cao tdi 6 m. Than va canh mau nau, canh non
O 16ng vang nhat, 14 moc so le. L& hinh tim, dai khoang 25 cm, rong 15 cm, mép l&

nguyén hoac c0 khia rang nho thua. Mat trén la mau luc, mat dudi phu 16ng min va
c6 phan mau tring, Gan 14 toa ra 3 — 5 hudng tir gbc 14, kiéu gan mang nhén. Cudng
14 c6 16ng, dai 10 — 15 cm. Hoa don tinh khac gdc, moc thanh chuy, thdng xubng, dai
20 — 40 cm. Cum hoa dyc c6 thé phan nhanh, c6 4 ring, dinh lién & gbc, nhiéu nhi.
Cum hoa cai c6 dai hop, tir 4 dén 5 ring, 16ng tring, bau c6 gai mém. Qua nang c6
phu 16ng, nhiéu gai mém, hinh tim, mau tring nhat, khi chin nut chia lam 3 manh.
Hat c6 mau nau den, hinh tring. CAy ra hoa vao cac thang tir 4 dén 6, c6 qua thang
tir thang 7 dén 9 [1-3]
Sinh thai va phan b

Cay moc hoang ¢ nhiéu noi nhu ven duong, ven rimg hodc & suon doi, suon
ndi, phan bé & do cao 1én téi 700 m tinh tir mat nude bién. Cay cé thé tai sinh manh
bang hat, dic biét phat trién nhanh & nhitng noi c6 dat dai mau md va nhiéu anh sang.
Néu moc tir hat thi cay c6 thé ra hoa sau 2 nam.

Cay moc chu yéu & khu vire Pong Nam A va mién Nam Trung Québc. O Viét
Nam, cay co6 thé dugc tim thiy tai nhiéu tinh phia bic nhu Lang Son, Son La, Béc
Can, Phti Tho, Hoa Binh, Thai Nguyén, Vinh Phac, Ha Nam, Ninh Binh... va mot s6
tinh phia nam nhu Pong Nai, Ty Nguyén, Ba Ria — Viing Tau [1, 2, 87].
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1.2.2. Tinh hinh nghién ctru vé loai M. apelta

1.2.2.1. Cdc nghién ciru vé lodi M. apelta trén thé giGi

Tong quan cho thay trén thé gisi da c6 38 chat duoc phan Iap tir loai M. apelta,
trong d6 ¢ 24 chat benzopyran va coumarin (11, 274-296), 3 flavonoid (31, 32, 297),
5 hop chat phenolic (298-302), 5 diterpenoid (303-307) va 1 hop chat khac (308).
Cac bo phan c6 giau chat cha yéu la ré, 14 va canh cua cay. Cac hop chat cha yéu
dugc céc nha khoa hoc Trung Qudc phan Iap.

Bdng 1.15. Cdu trdc cac hgp chdt phan ldp tir loai M. apelta trén thé gidi.

274 |5-hydroxy-2,8,6-trimethyl-8-(3,7-dimethyl-16-octadienyl)- |la [88]
2H-1-benzopyran-4,7(3H,8H)-dione

275 | 64-hydroxy-2a,6a,8p-trimethyl-8-(3,7-dimethyl-2,6- la [89]
octadienyl)-2H-1-benzopyran-4,5,7(3H,6H,8H)-trione

276 |6p-hydorxy-2a,8p-dimethyl-6-(3-methyl-2-butenyl)-8-(3,7- |1a [89]
dimethyl-2,6-octadienyl)-2H-1-benzopyran-
4,5,7(3H,6H,8H)-trione

277 |5-hydroxy-2,8-dimethyl-6-(3-melhyl-2-butenyl)-8-(3,7-di  |la [88]
methyl-2 6-octadienyl)-2H-1-benzopyran-4,7(3H,8H)-dione

278 |2,3-dihydro-5,7-dihydroxy-2,6-dimethyl-8-(3-methyl-2- la [88]
butenyl)-4H-L-benzopyran-4-one

279 |2,3-dihydro-5,7-dihydroxy-2,8-dimethyl-6-(3-methyl-2- la [88]
butenyl)-4H-1-benzopyran-4-one

280 |4-hydroxy-2,6-dimethyl-6-(3,7-dimethyl-2,6-octadienyl)-8- |1a [88]
(3-methyl-2-butenyl)-2H-1-benzopyran-5,7(3H,6H)-dione

281 |4-hydroxy-2,6,8-trimethyl-6-(3,7-dimethyl-2,6-octadienyl)- |14 [88]
2H-1-benzopyran-5,7(3H,6H)-dione

282 |2,3-dihydro-5,7-dihydroxy-2,6,8-trimethyl-4H-1- 1 [88]
benzopyran-4-one

283 | 7-hydroxy-2-hydroxymethyl-8-methoxy-4-O-4H- canh |[14]
chromene-6-carboxylic acid

284 |5,7-dihydroxy-2-propylchromone canh |[14]

285 |melachromone canh |[14]

286 |eugenitol canh |[14]

287 [noreugenin canh |[14]

288 |5,7-dihydroxy-2,6,8-trimethylchromone canh |[14]

289 | malloapelin A ré  |[90]

290 |cleomiscosin A ré  |[90, 91]

291 | cleomiscosin B ré  |[90]

292 |aquillochin ré  |[91]

293 |malloapelin B ré  |[90]

294 |malloapelin C ré  |[90]

295 |5'-demethylaquillochin ré  |[90, 91]

296 |daphnetin canh |[14]

297 |malloapeltic acid la [5]

298 |4,5,4'-trimethylellagic acid re  |[92]
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299 [schizandriside re  |[93]
300 |(E)-1,2-bis(4-methoxyphenyl) ethane canh |[14]
301 | methoxy cinnamic acid canh |[14]
302 | methoxybenzoic acid canh |[14]
303 |2a,48,15,16-tetrahydroxyl-dolabradane than |[94]
304 |malloapeltine re  |[95]
305 |10-hydroxycembrene-5-one than |[94]
306 |6-hydroxy-cembrene-5,10-dione than |[94]
307 |malloapentene than |[95]
308 | malloapelin D rée  |[93]
7 7 N
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Hinh 1.15. Cdu tric cac hep chdt phan Idp tir loai M. apelta trén thé gidi.

Céc nghién cau trén thé gisi gan ddy cho thay loai M. apelta c6 nhiéu hoat tinh
sinh hoc tha vi. Nam 1989, Ttr dich chiét M. apelta, Ono va cac cong su da bao cdo
vé hoat tinh ttc ché enzyme phién ma nguoc retrovirus & chudt va DNA polymerase
ctia nguoi va duoc thé hién qua gia tri 1Cso thap cua no déi véi enzyme phién ma
nguoc (0,4-0,5 pg/ml) va DNA polymerase-a (0,9-1,4 ug/ml) [96]. Nam 1998, nhom
nghién cuu cia Cheng da phan 1ap malloapeltine (304) va 4,5,4'-trimethylellagic acid
(302) trong phan dich chiét khang HIV nhat, tir ré cia M. apelta. Nam 2001, An va
cong su phan l1ap tir 14 cua M. apelta nhiéu hop chat benzopyran. T4t ca ching da
duogc thir nghiém hoat tinh khang khuan chong lai S. aureus, M. lutens, P. aeruginosa
va E. coli. Trong d6, hop chat 4-hydroxy-2,6-dimethyl-6-(3,7-dimethyl-2,6-
octadienyl)-8-(3-methyl-2-butenyl)-2H-1-benzopyran-5,7(3H, 6H)-dione (280) cho
thiy kha ning khang khuan voi gia tri MIC 1a 7,34 pg/ml [88]. Nam 2006, nhom
nghién ciu ctia Xu da danh gia tac dung e ché cua ré M. apelta d6i vai virus viém
gan B & vit (D-HBV) in vivo. R& caa M. apelta dugc phét hién co tac dung diéu tri
d6i vai D-HBV. N6 c6 thé han ché sy nhan dbi cua D-HBV in vivo. Nhu vay, M.
apelta 1a thudc diéu tri viém gan B hiéu qua, an toan va kinh té [97]. Nam 2008, cac
hoat dong bao vé gan cua malloapelin A — C (289, 293va 294) tir M. apelta duoc Xu
va cong sy danh gia bang cach do ludng tac dong cua chung ddi vai ty 1¢ sdng sot

cua té bao. Nhitng hop chat trén cho thiy hoat dong tc ché & 10* M trong 6ng nghiém
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ma khdng co6 bat ky tac dung giy doc té bao ndo. So véi chat ddi chimg duong,
bicyclol va c4c san pham tu nhién khac nhu silybin (45,5% & 50 uM), duoc biét 1a c6
hoat tinh bao vé gan manh, malloapelin C (294) cho thay hoat tinh day htra hen chéng
lai doc tinh do D-galac-tosamine gay ra trong cac té bao giéng biéu méd gan chudt
WB-F344 [90]. Nam 2010, malloapeltic acid (297) tir ré cua M. apelta, cho thiy hoat
tinh khang HIV manh trong 6ng nghiém [5]. Vao nim 2014, mot dan xuit coumarine,
7-hydroxy-2-hydroxymethyl-8-methoxy-4-oxo-4H-chromene-6-carboxylic acid
(283) d3 duoc Lu va cong su tim thiy tir cac nhanh caa M. apelta. Hop chit nay da
thé hién hoat tinh gdy doc té bao vira phai trén cac dong KB va Hela vai gié tri 1Cso
lan luot 12 9,50 va 9,23 pg/ml [14].
1.2.2.2. Cdc nghién ciru vé l0ai M. apelta ¢ Viét Nam

Tai Viét Nam, da c6 13 hop chat dwgc nhom nghién ciru caa GS. VS. Chéu
Vin Minh va PGS. TS. Phan Van Kiém phan lap (4, 177, 178, 197, 198, 234, 309,
310, 311, 312, 313-315). Trong d6 cac hop chét 4, 309- 312 thuéc nhém benzopyran
va coumarin, 6 triterpenoid (177, 178, 197, 198, 313, 314), 1 diterpenoid (234) va
mét chat khac (315).

Bdang 1.16. Cdu trac cac hep chdt phan ldp tir loai M. apelta ¢ Vigt Nam.

309 |6-[1"-0x0-3'(R)-hydroxy-butyl]-5,7-dimethoxy-2,2- la [[98]
dimethyl-2H-L-benzopyran

310 |6-[1"-0x0-3'(R)-methoxy-butyl]-5,7-dimethoxy-2,2- la [[98]
dimethyl-2H-L-benzopyran

311 |malloapelta B la  |[11]

312 |isopimpinellin la [[11]

313 |hennadiol la [[67]

314 |malloapelta A & |[67]

315 |carotene la [[11]
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Hinh 1.16. Cdu tric cac hep chdt phan Idp tir loai M. apelta tgi Vigt Nam.

Nam 2005, PGS. TS. Phan Vian Kiém va cong su da bao cdo vé hai benzopyran
la  6-[1-0x0-3'(R)-hydroxy-butyl]-5,7-dimethoxy-2,2-dimethyl-2H-L-benzopyran
(309) va  6-[1-0x0-3'(R)-methoxy-butyl]-5,7-dimethoxy-2,2-dimethyl-2H-L-
benzopyran (310) tir 14 ciia M. apelta. Cac hop chat nay dugc danh gia vé tac dung
gay doc té bao ddi vai cac dong té bao Hep-G2 va RD, hop chat 309 thé hién tac dung
gy doc té bao dang ké vai cac gia tri ICso lan luot 12 0,49 pg/ml (Hep-G2) va 0,54
ug/ml (RD). Trong khi @6, hop chéat 310 chi cho thay anh hwong ¢ mic trung binh
d6i vai dong Hep-G2 véi 1Cso 1a 4,22 pg/ml [98]. Trong nghién cau cia GS. VS.
Chau Vin Minh va cac dong tac gia, 22 hop chat tir loai ndy da duoc danh gia tac
dung gay doc té bao ddi véi cac dong té bao ung thu KB, FL va Hep-G2. Trong sb
d6, malloapelta B (311) thé hién hoat tinh gay doc manh ca ba dong té bao ung thu,
trong khi cac hop chat khac khong thé hién tinh tc ché, véi gia tri cac gia tri 1Cso déu
I6n hon 50 uM [99]. Khi nghién ciu cac thanh phan & ché tir cac san pham tu nhién
d6i véi yéu td phien ma NFAT va hoat hoa NF-kB tir dich chiét 14 caa M. apelta, GS.
VS. Chau Vin Minh va cac cong su da phat hién malloapelta B thé hién hoat tinh
manh mé& chéng lai yéu t6 phién ma NFAT (ICso 2,48+0,56 uM) va bat hoat NF-«xB
(ICs0: 0,54+0,05 uM) [100]. Nam 2007, trong cac nd luc dé thay ddi cau trdc cua
malloapelta B nham tao ra nhitng hop chat ¢6 kha nang khang ung thu tot hon, nhém

nghién cau cua TS. Nguyén Hoai Nam da tong hop thém 10 din xuat khéc tur
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malloapelta B va thir nghiém hoat tinh sinh hoc. Tuy ring cac dan xuat nay khéng c6
duoc hoat tinh thi vi nhu malloapelta B nhung két qua cho thiy nhém carbonyl «, 8
khdng no dong vai trd quan trong Vi hoat tinh. Két qua nay ciing 1a mot phan trong
dé tai luan &n tién sy “Nghién cizu hod hoc va hoat tinh chéng ung the ciia mét so
hop chdt benzopyran nguén géc thuc vat”, dugc bao vé thanh cong vao nam 2009

cua tac gia [101].
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Hinh 1.17. Céc dén xudt ban téng hep tir malloapelta B

Dua trén tong quan, co6 thé thay kha nhiéu nghién ciru trong va ngoai nudc veé
loai M. apelta. T4t ca cac déu chi ra rang trong thanh phan cua loai ndy cé chira nhiéu
nhom chat cd hoat tinh sinh hoc vd cung da dang va ly thd. Bac biét, hop chat
malloapelta B da duoc cac nha khoa hoc Viét Nam nghién ciru vo cung ki ludng va
duoc dua vao san xuat ché pham phic hé malloapelta B-curcumin, hd tro diéu trj ung
thu. Nhu vay M. apelta co thé chinh 1a chia khoa dé diéu tri cac can bénh nan y. Vi
su phét trién caa y hoc va hoa hoc hién dai, viéc phan lap day dua nhitng hop chat tir

loai M. apelta va thir nghiém hoat tinh 12 mét nhu cau tat yéu cua xa hoi.
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Chwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Hinh 2.1. Hinh danh loai M. apelta.

L4 cua loai Mallotus apelta (Lour.) Mill. —Arg duoc thu hai tai X8 Ngoc
Thanh, thanh phé Phic Yén, tinh Vinh Phuc, Viét Nam (21°220354” N +
105°43023,9” E) vao thang 8 nim 2018 va duoc giam dinh boi TS. Nguyén Thé
Cuong, Vién Sinh thai va Tai nguyén sinh vat, Vién Han Iam Khoa hoc va Coéng nghé
Viét Nam. Mau tiéu ban (MA1808) dugc luu tai Vién Sinh thai va Tai nguyén sinh

vat, Vién Han lam Khoa hoc va Céng nghé Viét Nam.

2.2. Phuong phap nghién ciru

2.2.1. Phwong phap phan lap céc hop chit
2.2.1.1. Sdc ky 16p mong (TLC)

Sic ky 16p mong (Thin Layer Chromatography - TLC) 1a mot ky thuat sac ky
dung dé tach cac hdn hop khong bay hoi. Ki thuat nay duoc thuc hién trén mot ban
tro (pha tinh) nhu thay tinh, nhya hodc 14 nhém, duoc phu mot Iép mong vat liéu hap
phu, thuong la silica gel, nhdm oxide (alumin) hoic xenlulozo. Sau khi mau da dugc
cham 1én ban, dung madi hozc hdn hop dung mai (pha dong) dugc hat 1én ban thong
qua mao quan. C4c chat phan tich khac nhau di 1én ban TLC vai téc do khac nhau
nén cé thé phan tach duogc [102, 103].



Hinh 2.2. Sdc ki l6p méng trong phéng thi nghigm.

Sic ky 16p mong cd thé duoc sir dung dé theo ddi tién trinh cua phan &ng, Xac
dinh céc hop chét c6 trong mot hdn hop nhit dinh va xac dinh do tinh khiét cuaa mot
chat. Cac vi du cu thé vé cc (ing dung nay bao gom: phan tich ceramide va acid béo,
phét hién thudc trir sau hozc thudc diét con tring trong thuc pham va nuéce, phan tich
thanh phan thudc nhuom cua soi trong phap y, kiém tra d6 tinh khiét phong xa cua
dugc pham phdng xa, hoic xac dinh cdy thudc va cac thanh phan caa ching.

Sic ky 16p mong duoc tién hanh trén cac 1op da trang DC-Alufolien 60 Fass
(0,25 mm, Merck), RP-18 Fasas (0,25 mm, Merck). Sau d6 chat duoc phat hién bang
chiéu dén tir ngoai & cac budc song 254 nm va 365 nm. Cach khac dé hién chat la
phun dung dich H2SO4 10% l&n I6p mong, sau d6 mang sdy khé rdi lam néng cham
dé hién mau.
2.2.1.2. Sdc ky cét (CC)

Sac ky cot (column chromatography - CC) la mot phuong phap sir dung dé
phan tach mot hop chat héa hoc trong hdn hop, dua trén toc do di chuyén caa ching.
Phwong phap nay rat phd bién vi cé thé dung nhiéu chat hap phu khéc nhau (pha
thudng, pha d4o...) véi nhiéu loai dung mdi va phan Iap tir lugng nho dén rét 16n, lai
c6 chi phi thap. Phuong phap duoc tién hanh bang céach sir dung trong luc hozc khi
nén dé day dung méi qua cot [104].

Sic ky ban mong c6 thé cho biét cach ma hdn hop céc chét s& phan tach khi

chay sic ky cot, nén thuong duoc thuc hién trude dé khao sat.
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Trong sic ki cot, néu pha thuong thi ding chat hap phu Ia Silica gel (c& hat
0,040 — 0,063 mm, 230 - 400 Mesh). Néu |a pha dao thi sir dung chit hip phu RP-18
(30 - 50 um, YMC Co., Ltd) hay Diaion HP-20 (MilliporeSigma™ Supelco).

Hinh 2.3. Sdc ki cét trong phong thi nghiém - Vién Hoa sinh bién.
2.2.1.3. Sdc ky long hiéu nang cao (HPLC)

High performance liquid chromatography (HPLC) la mét phuong phép phd
bién trong phan tich hoa hoc. Pay 1a phuong phap co thé st dung dé tach, dinh tinh
va dinh luong thanh phan cac chit c6 trong mot hdn hop. Ban chit cua ki thuat nay
la ding méy dé bom c6 &p suat hdn hop dung mdi long chira mau qua cot chira chat
hap phu ran. Do sy tuong tac giita thanh phan trong mau véi vat liéu hap phu 1a khac
nhau, nén gay ra tbc do dong khac nhau, khién cac thanh phan dugc tach ra khi chay
khoi cot [102, 105, 106].

So véi sic ky truyén théng sir dung luc hap dan dé truyén pha dong qua cot,
HPLC str dung ap suit cao hon dang ké (50-350 bar). Do HPLC tach lwong mau rat
nho, nén cot co duong kinh dién hinh 13 2,1-4,6 mm va chiéu dai 30—-250 mm. Ngoai
ra, cot HPLC duoc l1am bang cé&c hat hap phu nhé hon (c¢& hat trung binh 2-50 pm).
Diéu nay mang lai cho HPLC kha ning phan giai vuot troi, tré thanh mot ky thuat

sac ky phé bién.



Hinh 2.4. H¢ théng HPLC dat trong phong ki thudt — Vign Hoa sinh bién

So d6 cua mot thiét bi HPLC thuong bao gom bo khir khi, bo 1ay mau, may
bom va méy do. Bo ldy mau dua hdn hop miu, dong thoi pha dong duogc dua vao cot.
May bom cung cap luu lwgng va thanh phan mong muén cua pha dong chay qua cot.
May do tao ra tin hiéu ty Ié voi lugng thanh phan miu xuat hién tir cot, nham dinh
luong cé4c thanh phan trong mau. Bo vi xir Iy ki thuat s6 va phan mém c6 chirc ning
doc va phan tich dir liéu. Hau hét céc thiét bi HPLC déu c6 thé diéu chinh nhiét do
cua qua trinh tach.

Sic ky HPLC pha dao st dung loai RP-18 (30 - 50 pum, cot dbi quang: Chirapak
AD-3, dai 250 mm x duong kinh cot 4,6 mm hoac cot J'sphere, ODS H-80, 4 um,

chiéu dai 150 mm x duong kinh cot 20 mm

2.2.2. Phwong phap xac dinh cau triic

Cau tric cua cac hop chat duoc phan tich trén cac phuong phap do goc quay
cuc va chup phé hién dai, sau d6 tién hanh phan tich va so sanh véi cac tai liéu tham
kh&o. Qua trinh sir dung gom co:
2.2.2.1. Phé khéi lwong phén gidi cao

Phé khéi lwong 1a ky thuat xac dinh khéi lugng cua cac phan tir tich dién khi
ching di chuyén trong dién trudng. Mau dugc ion hoa tro thanh cac phan tir tich dién
khac nhau va dugc phan tach dwa vao su sai khac vé gia tri m/z. Dir liéu phé duoc tu
dong ghi lai va str dung dé nhan dang hop chat bang cac phan mém tin hoc.

Phép do khéi phd ion héa-phun dién tir c6 d6 phan giai cao (High Resolution-
Electrospray lonization-Mass Spectrometry HR-ESI-MS) st dung phuong phap ion
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h6éa mau bang phun chum ion trong dung dich véi hiéu dién thé cao, hop chét va dung
mai tao thanh giot nho dé bay hoi. Cac giot nay tich dién va bay vao bo phan phan
tich khdi luong ctia may [107]. Phd dugc tién hanh do trén may AGILENT 6550
iFunnel Q-TOF LC/MS tai Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.
2.2.2.2. Phé cong huéng tir nhan (NMR)

Ph6 *H-NMR cung cap tin hiéu cua cac proton c6 trong mét hop chit hiru co.
Trén phd 'H-NMR thé hién gia tri ¢6 dich chuyén héa hoc (Jn), dang pic (singlet,
doublet, triplet...) va hiang s6 tuong tac J. Trong d0, cac gia tri on cho phép du doan
loai hydro khac nhau (CHs, CHz, CH), dang pic thé hién méi quan hé tuong tac cua
cac proton véi nhau; gia tri cia hang sé J gilp xac dinh cau hinh cua hydro trong hop
chat d6 (axial, equatorial hoic cau dang Z/E).

Phd 3C-NMR cho biét gia tri ¢o dich chuyén hoéa hoc (dc) trong cac nguyén
tir carbon. Pham vi dich chuyén hoa hoc ciia 13C-NMR tir 0-240 va déng vai trd quan
trong trong viéc xac dinh cau trac cua hop chat. Dua vao phd 3C-NMR két hop véi
phd DEPT (hoic HSQC), c6 thé biét duoc téng sé nguyén tir carbon cd trong mot
phan tir hop chat hitu co va sé lugng cu thé carbon thudc cac nhom methyl (CHs),
methylene (CH.), methine (CH) va carbon khéng lién két véi hydro.

Céc phép do NMR str dung may Bruker DRX 500 MHz (Chat chuan noi 1a
TMS) tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Céc k¥ thuat dugc st dung bao g@)m:

- Phd mét chiéu: 'H-NMR, 3C-NMR va DEPT.

- Pho hai chiéu: HSQC, HMBC, COSY va NOESY.

Dung moi st dung trong qué trinh do ¢6 thé 1a DMSO, CDs0D, CDCls... sao

cho mau thtr dugc hoa tan hoan toan.

2.2.2.3. Phé luwong sdc tron dién tir

Hién tuong ludng sic tron (Circular Dichroism-CD) 1a hién tuong ludng sac
lién quan dén &nh sang phan cyc tron, tac 1a sy hap thu khac biét ciia anh séng thuan
tay trai va phai. Pho CD ung dung trong nhiéu linh vuc nhu: x4c dinh cau hinh tuyét
d6i cua cac tieu phan tir quang hoat gom cac hop chét tong hop, béan tong hop tir ty
nhién c6 trung tdm bat ddi, xac dinh cau tric cua cac dai phan tir nhu ciu trdc xoén,

gap cua protein, phan tich dinh lwong mot hop chat quang hoat... [108].
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Phé ludng sic tron dién tir (ECD) st dung may Chirascan™ CD spectrometer
(Applied Photophysics Ltd., Surrey, UK) dit tai Vién Hoa sinh bién, Vién Han 1am
Khoa hoc va Cdng nghé Viét Nam.

Hinh 2.5. Hé théng mdy do quang phé lwéng sdc tron

2.2.2.4. Phuwong phdp tinh todn phé CD Iy thuyét

Phé ludng sic tron dién tar 12 mot céng cu manh mé nham xac dinh cau hinh
tuyét doi ciia cac hop chat. Cach thong thuang 1a so sanh pho ECD cua mét hop chat
méi c6 cau hinh chua biét véi phd da biét. Tuy nhién, vai sy cai tién cta cac chuong
trinh va thuat toan, dac biét 1a 1y thuyét ham mat d6 phu thudc thoi gian (TDDFT),
cac cong trinh dd dugc cdng b trong khoang 10 nim gan day da sir dung phd ECD
ly thuyét dé so sanh vai phd ECD thyuc nghiém. Néu hai bo dit liéu gidng nhau thi s&
thu dugc phép gan co do tin cay cao [109].

Tim kiém ciu dang dugc thuc hién trén chuong trinh Spartan 14. Cac ciu dang
c6 thé c6 s& duoc ti wu hoa va tinh toan Iy thuyét dua trén chuong Gaussian 09. Pho
CD theo tinh toan ly thuyét s& duoc thiét 1ap sau khi hiéu chinh dya trén hé sé phan
bd Boltzmann cua céac cau dang bén sir dung phan mém SpecDisv1.64.
2.2.2.5. DJ quay cuc ([a]p)

D6 quay cuc ciia mot chat 1a goc cua miat phang phan cuc bi quay di khi anh
sang phan cuc di qua chat 6 néu 1a chat long, hoidc qua dung dich chit d6 néu 1a chat
ran. Chat 1am quay mat phang phan cuc theo ciing hoic nguoc chiéu kim déng ho
duoc ky hiéu la (+) hoac (-). Thong thuong, goc quay cuc dugc xac dinh ¢ nhiét do

25°C va véi chum tia don sic co budc song tng véi vach D (589,3 nm) cua dén

sodium qua 16p chét 16ng hay dung dich c6 bé day 1 dm. D6 quay cuc riéng [a]5 cua



50
mét chat long 1a goc quay cuc do duoc chia cho ty trong cia chat & cing nhiét do
[110].
Do quay cuc dugce do trén may JASCO P-2000 polarimeter cua Vién Hoa sinh

bién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.

Hinh 2.6. May do gbc quay cuc P-2000 -JASCO

2.2.3. Phuong phap danh gia hoat tinh sinh hoc

2.2.3.1. Phuong phap MTT, MTS va CCK-8

MTT la phwong phap st dung thudc nhuom 3-[4,5-dimethylthiazol-2-y1]-2,5-
diphenyltetrazolium bromide, tao ra san pham formazan dang tinh thé. Con MTS la
mét phuong phép cai tién vi nd s dung mot loai thudc nhudm tetrazolium méi l1a 3-
(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium, dan dén mot san pham formazan dé tan. Nhu vay MTS khong ¢6 buéc
hoa tan tinh thé formazan nén tiét kiém thoi gian hon so véi MTT [111, 112].

Bo dém té bao 8 (WST-8/CCK-8) (ab228554) 1a mot phwong phap manh dé
thire hién xét nghiém kha niang song ctia té bao. BO nay st dung mudi tetrazolium hoa
tan trong nudc dé dinh lugng sd luong té bao séng bang cach tao ra thudc nhudém
formazan mau da cam khi khtr sinh hoc véi sy ¢6 mit ciia chat mang dién tir [113].
Dung dich WST-8/CCK-8 dugc thém truc tiép vao cac 0 thir nghi¢ém ma khong can
tron truéc cac thanh phan. Mubi tetrazolium WST-8/CCK-8 bi khir bai
dehydrogenase thanh san pham formazan mau cam hoa tan trong méi truong nudi ciy
mO. Luong formazan duoc tao ra ty 1€ thuan vaoi $6 luong té bao séng va duoc do
béng do hép thu & 460 nm. Do 6n dinh va it gay doc té bao cua dung dich WST-
8/CCK-8 1am cho bd dung cu nay hiru ich cho cac xét nghiém can thoi gian u dai (tir
24 dén 48 giov).
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2.2.3.2. Thir nghiém ddc diém song sét ciia té bao ung thuw

Céac dong té bao TOV-21G duoc nudi cy trong méi truong DMEM hoac
RPMI ¢6 bé sung 10% FBS va penicillin/streptomycin (100 U/ml va 100 pg/ml) &
37°C va 5% CO2. Anh huong cua cac hop chat dén kha ning tang truong va sdng sot
cua cac té bao ung thu budng tring duoc xac dinh bang cach do mudi tetrazolium hoa
tan trong nuoc 2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-
disulfophenyl)-2H-tetrazolium, mudi monosodium (WST-8), d6 hap thu thudc
nhudém nhu theo mé ta caa nghién ciru trude d6 [114]. Tong s6 1,5 x 103 té bao duoc
nudi trén dia 96 giéng trong 72h. Trong 3h cudi ciing nudi ciy, tao xung voi 12 pl
WST-8/giéng, d6 hap thu dugc do & budc séng 450 nm str dung may doc dia da ning
(Teckan, Maennedorf, Switzerland). Cac thi nghiém dugc thuc hién lip lai ba lan, két
qua duoc biéu thi dudi dang ti 1& hap thu twong ddi so v6i nhoém ddi ching. Gia tri
ICso duoc xac dinh bang phuong phap CCK-8 va biéu thi duéi dang trj s6 trung binh
kém theo sai s6 cua thi nghiém.

Céc dong té bao ung thu PC3, MCF-7, HT-29 va TOV-21G duoc luu trir va
thir nghiém tai khoa Duoc, Pai hoc YonSei, Han Quéc.
2.2.3.3. Phan tich tin hiéu huynh quang YFP

Cac té bao FRT thé hién on dinh ca trén bién thé YFP (YFP-
H148Q/1152L/F46L) va ANO1 duogc dat trong cac dia 96 giéng véi mat o 2x103 té
bao mdi giéng. Sau 48 gid 1, mdi giéng duoc rira hai lan bang PBS. Sau do, cac hop
chat thir nghiém duoc tron trong PBS dugc xir ly trong 20 phit. Huynh quang YFP
ciia mdi giéng dugc do 0,4 gidy maot lan trong 5 gidy bang dau doc vi dia FLUOstar
Omega. Bé do dong iodide qua trung gian ANO1, 100 pL dung dich iodide 70 mM
v6i 100 M ATP duoc ty dong duoc tiém bang dau doc vi ban vao tirng giéng 1 giay
sau khi bat dau do. Tac dung ¢ ché cua cac hop chat thir nghiém ddi vai hoat tinh
ANO1 duge do bang toc d6 dong iodua ban dau, toc do ndy duogc xac dinh tir d6 doc
giam huynh quang ban dau sau khi tiém ATP [115].
2.2.3.4. Dong dién ngdn mach

Céac miéng cheén Snapwell chita ANO1 va CFTR bi€u hién céc t€ bao FRT duoc

gan trong cac budng Ussing (Physiologic Instruments, San Diego, CA). Bon rira day
bén chira day dung dich dém HCOs c¢6 chira 120 mM NaCl, 5 mM KCI, 1 mM
MgCl2,1 mM CacClz, 10 mM D-glucose, 2,5 mM HEPES va 25 mM NaHCOs (pH =
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7,4) va bon ria dinh dugc d6 day dung dich ban chloride. Trong dung dich bén
chloride, 65 mM NaCl trong dung dich d¢m HCO3 duogc thay thé bang sodium
gluconate. Mang day dugc tham véi 250 pug/mL amphotericin B. Céc té bao dugc
ngam trong 20 phut va duogc suc khi véi 95% O2 va 5% CO & 37°C. ATP duoc bd
sung cho mang dinh dé kich hoat ANO1 va forskolin duoc bo sung cho mang dinh
dé kich hoat CFTR. Hop chét dugc b sung cho ca dung dich rira & dinh va day 20
phat trude khi kich hoat ANO1 va CFTR. Dong dién mang dinh dugc do bang
EVC4000 da kénh V/I Clamp (World Precision Instruments, Sarasota, FL) va dong
dién thi nghiém 4/35 (AD Instruments, Castle Hill, Uc). Dir liéu dugc phan tich bang
Lab chart Pro 7 (AD Instruments). Toc do 1dy mau 1a 4 Hz. Tat ca cac thi nghiém
duogc lap lai 3 1an mot cach doc 1ap [116].
2.2.35. Po no”hg do calcium noi bao

Céc té bao FRT duoc nudi cay trén dia 96 giéng phu den, dugc b sung véi
Fluo-4 NW theo hudng dan cua nha san xuét (Invitrogen, Carlsbad, CA). Céc té bao
dugc u véi 100 pl dém theo kit (1X dung dich mudi can biang Hanks véi 2,5mM
probenecid va 20 mM dung dich HEPES) cung vé&i Fluo-4 NW. Sau khi u hon hop
trong 1h, dia nudi cdy dugc chuyén sang may doc tin hiéu huynh quang. Tin hiéu tur
Fluo-4 dugc do biang may FLUOstar Omega (BMG Labtech) duoc trang bi clng Vi
hé thdng tly chinh bom va b loc Fluo-4 (485/538 nm) [117].

2.2.3.6. Danh gia ham luong protein
Phuong phép nay dua trén hién twong thuéc nhuém Coomassie Brilliant Blue

G-250 thay d6i budc song hap thu cuc dai khi tao phirc véi protein. Mau thuée thay
d6i tir d6 nhat (budc séng 465nm) dén xanh nhat (budc séng 595nm). Mat do quang
& budc séng 595 nm va nong do protein cé trong mau ty 18 thuan vaéi nhau.. Dé xac
dinh protein trong mau, ta phai thiét lap duong chuan vai dung dich protein chuan c6
nong d6 da biét, co thé 12 Bovine plasma y-golbulin hoic bovine serum albumin. Mau
s& xuat hién 2 phat sau khi thuéc nhuom duoc cho dung dich protein. Sau d6 mat do
quang duoc do bang may quang phd ké. Luong protein duoc xac dinh bang cach
cham trén duong chuan theo mat d6 quang va chiéu xuéng truc hoanh [118].

Ham lugng protein duoc xac dinh bang thudc thir Bradford/PCA va dugc

chuan hoa 13 5 mg/ml. Protein duoc dua vao cac giéng dé chay Western blot.
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2.2.3.7. Western blot

C4c té bao sau nudi cdy duoc ly giai véi dém lysis (50 mM Tris-HCI; pH 7,4;
1% Nonidet P-40; 0,25% sodium deoxycholate, 150mM NaCl, 1 mM EDTA, 1mM
NasVVOs va hdn hop uc ché protease). Toan bo phan dich ly giai dugc ly tam ¢ toc do
15000g trong 10 phut & 4°C dé loai bo xac té bao. Sau d6 20,8 pg protein téng sb
duogc dién di trén gel 4-12% Tris-Glycerine-PAG (Koma Biotech) sau d6 chuyén Ién
mang lai PVDF. Giai doan blocking dugc thyc hién bai albumin huyét thanh bo 5%
(Bovine Serum Albumin-BSA) trong dém Tris vai 0,1% Tween 20 trong 1h tai nhiét
d6 phong. Mang lai sau d6 dugc u voi khang thé so cap twong tng bao géom khang
thé khang ANO1 (Abcam), khang thé khang actin (Santa Cruz Biotechnology) va
khang thé khang PARP cleaved (BD Biosciences) qua dém. Tiép theo, rira mang véi
0,1% Tween 20 trong dém TBST va tiép tuc & v6i khang thé thir cap IgG gan HRP
(Enzo Life Science) trong 1h. Cudi cung, cac hinh anh két qua duoc ghi lai boi hé
théng ECL Plus Western blotting (GE Healthcare). T4t ca céc thi nghiém duoc lip
lai doc 1ap 3 lan [119].
2.2.3.8. Tao dong té bao FRT-KO

Céc té bao FRT biéu hién protein ANO1 va CFTR dugc tao ra boi nhom
nghién ciru cua L. J. Galietta vao nam 2001 [120]. Céac té bao FRT duoc nudi ciy
trong moi truong F12 ¢d cai tién cia Coon, bo sung 10% FBS, 2mM L-glutamine,
100 U/ml penicilin va 100 pg/mL streptomycin. Cac té bao nay duogc nudi cdy va thir
nghiém tai khoa Dugc, Pai hoc Yonsei, Han Qubc

Té bao loai tryc tiép FRT KO ANOI duoc thiét lap bang ky thuat
CRISPR/Cas9. Vector PlentiCRISPRv2 chia Cas9 va CRISPR guide RNA nham
dich dén ANOI (CCTGATGCCGAGTGCAAGTA) (Clone ID: X35909) dugc cung
cap boi Genscript (Piscataway, NJ, USA). Téng cong 1500 ng plasmid CRISPR, 1200
ng plasmid psPAX2 (dong goi) va 400 ng plasmid pMD2.G (v0) cung dugC nap vao
dong té bao HEK293T trén dia nudi cay 6 giéng. Phan dich noi chtra cac hat lentivirus
dugc thu lai sau 48h sau nap va loc boi xy lanh kich thuédc 0,45um. Cac hat lentivirus
duoc tron moi truong nudi cdy sach theo ti 1 1:1 va bo sung truc tiép vao cac giéng
nudi cdy, i qua dém. Cac té bao ANO1 knock-out sau d6 dugc chon loc véi khang

sinh puromycin (Sigma-Aldrich) 72h sau khi nhiém virus [121].

2.2.3.9. Thir nghiém di chuyén ciia té bao
Céc té bao PC-3 va CAL-27 duoc nudi cay trong dia 96 giéng dé tao 16p don
v6i mizc do bao phu 80%. Ving vét thuong duoc tao béi WoundMaker 96 giéng
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(Essen BioScience, MI). Sau khi hinh thanh ving ton thuong nay, mdi giéng duoc
rira 2 1an véi moi trudng khong chira huyét thanh va  voi 200 pl méi truong nudi
cay chira 2% FBS. Céc hinh anh két qua vé vét thuong duoc ghi lai bai IncuCyte
ZOOM (Essen BioScience, MI), ddng thai phan mém IncuCyte dugc sir dung dé phan
tich ti 1& phan tram chira lanh. T4t ca c4c thi nghiém duoc 13p lai 3 1an doc lap [122].

2.2.3.10. Danh gia hoat tinh caspase-3

Céc té bao PC-3 va CAL-27 dugc nudi cdy trén dia 96 giéng cho dén khi dat
30% do phu. Anti-D2 va chat tc ché caspase-3 1a Ac-DEVD-CHO tiép tuc duoc bd
sung vao cac giéng nudi cay. Sau 24 gid, mdi giéng duoc raa véi dung dich PBS va
u trong 100 pl PBS chira 1 uM NucView 488 caspase-3 ¢ nhiét d6 phong. Sau 30
phUt 1, c4c té bao dugc nhudom véi 1 uM Hoechst 33342. Tin hiéu huynh quang caa
NucView 488 va Hoechst 33342 dugc do boi may FLUOstar Omega (BMG Labtech)
va c4c hinh anh da mau duoc chup bai kinh hién vi tu dong Lionheart FX (BioTek)
[123].

2.2.3.11. Phuong phdp phan tich thong ké

Cac két qua thi nghiém duoc thé hién dudi dang cac tri s6 trung binh kém theo
sai s6 cua thi nghiém. Phan tich thong ké sir dung kiém dinh Student’s t-test nham
danh gia su khac biét gitta 2 phuong sai. Gia tri P < 0,05 dwoc coi la su khac biét ¢
¥ nghia thong k&. Phan mém GraphPad Prisim v7.0 duoc st dung dé vé cac dudng
cong phu thudc ndng do va tinh toan gia tri 1Cso [124].



55

Chuong 3. KET QUA VA THAO LUAN

3.1. Phan lap cac hop chit

Quy trinh phan 1ap céc hop chét tir lodi bum bup Mallotus apelta dwgc sir dung
cac phuong phap sic ki nhu sau:

L4 cua M. apelta sau khi phoi kho, nghién thanh bot min (5,0 kg) duoc chiét
bang methanol (3 1an, mai lan 8 lit), sir dung thiét bi siéu am (& 50 °C, thoi gian chiét
mdi lan 4h). Cac dich chiét sau d6 duoc gom lai, loc qua gidy loc va cat thu hdi dung
moi dudi ap suat giam thu duoc 568 g cin chiét methanol. Can chiét nay duoc hoa
tan vao 4,0 lit nudc cat, roi tién hanh chiét phan bé bang dichloromethane dé thu duoc
can dichloromethane (MALL1, 250,0 g).

Phéan doan MAL1 (120,0 g) dugc phan tach trén cot sic ki silica gel va rira giai
gradien bang hé dung mdi n-hexane - acetone (10:1, 5:1, 0:1, v/v) thu dugc 5 phén
doan MAL1A (18,0 g), MAL1B (15,0 g), MAL1C (12,0 g), MAL1D (20,0 g) va
MALLE (35,0 g).

Phan doan MAL1B (15,0 g) duoc tiép tuc dugc phan tach trén cot silica gel,

rira giai bang hé dung madi dichloromethane - acetone (40:1 — 0:1, v/v) dé tao ra bén

phan doan nhé, MAL1B1 (1,0 g), MAL1B2 (1,0 g), MAL1B3 (1,2 g) va MAL1B4
(1,3 g). Phan doan MAL1B1 cho phan tach trén cot sic ki RP-18, st dung hé dung
mdi methanol - nuéc (3,5:1, v/v) dé tao ra ba phan doan nho hon, MAL1B1A (100
mg), MAL1B1B (400 mg) va MAL1B1C (100 mg). MAL1B1B duoc chay HPLC
(cot J'sphere, ODS H-80, 4 um, chiéu dai 150 mm x duong kinh cot 20 mm) st dung
hé dung mdi acetonitrile 55% trong nuéc véi tée dd 3 ml/phuat thi thu dwoc hop chat
MAZ7 (9,6 mg). Con MAL1B3 duoc sic ky trén cot silica gel, st dung hé dung moi
n-hexane - ethyl acetate (4:1, v/v) thu dugc ba phan doan nira, MAL1B3A (80 mg),
MAL1B3B (150 mg) va MAL1B3C (100 mg). MAL1B3B dem phan tach bing cot
RP-18, str dung hé dung mdéi methanol - nudc (3,5:1, v/v) thu dugc MAG (5,0 mg),
MAB8 (15,0 mg) va MA14 (16,7 mg).

MAL1D (20g) duoc sic ky trén cot silica gel va rira giai gradient bang hé dung
mdi dichloromethane - acetone (40:1 — 0:1, v/v) thu dugc bdn phan doan, MAL1D1
(2,5 g), MAL1D2 (2,0 g), MAL1D3 (1,8 g) va MAL1D4 (1,7 g). MALIDI duoc
phan tach bang cot RP-18, sir dung hé dung méi acetone - nuée (1:2, v/v) thu duoc
ba phan doan nh6 hon, MAL1DIA (200 mg), MAL1D1B (400 mg), MAL1D1C (1,1
g). MALIDIA duoc sic ky trén hé thong HPLC (cot J'sphere, ODS H-80, 4 pm,
chiéu dai 150 mm x duong kinh cot 20 mm) rira giai bang acetonitrile 30% trong
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nudc véi toe do 3 ml/phit thi thu dugc hop chat MA3 (10,7 mg), MA4 (4,8 mg) va
MAG9 (13,8 mg). V&i MAL1D1C, tiép tuc sir dung hé thong HPLC (cot J'sphere, ODS
H-80, 4 pum, chiéu dai 150 mm x duong kinh cot 20 mm) rira giai acetonitrile 30%
trong nudc Vai tde dd 3 ml/phat thu dugc MA2 (30,5 mg) va MA10 (2,2 mg). Phan
tach MAL1D3 bang cot RP-18, sir dung hé dung mdi acetone - nude (1:2, v/v) thu
duoc hai phan doan, MAL1D3A va MAL1D3B. Hop chat MAS5 (9,0 mg) va MA11
(19,1 mg) thu duoc tir MAL1D3A khi st dung hé théng HPLC (cot J'sphere, ODS H-
80,4 um, chiéu dai 150 mm x duong kinh cot 20 mm) rira giai acetonitrile 30% trong
nudc voi tde d6 3 ml/phdt. Tinh ché phan doan MAL1D3B bang HPLC (cot J'sphere,
ODS H-80, 4 um, chiéu dai 150 mm x dwdng kinh cot 20 mm) sir dung dung moi
acetonitrile 40% trong nudc voi te do 3 ml/phut ciing thu duoc MA1 (41,5 mg).

Véi céc chat MAL va MAZ2, sir dung HPLC (cot ddi quang: Chirapak AD-3,
ID 4,6 mm x dai 250 mm) rira giai lan luot bang isopropanol/n-hexane 15% va 12%
d3 phan tach duoc hai cap chat d6i quang MA1la (tr 7,3), MA1D (tr 14,8), MA2a (tr
27,4) va MA2b (tr 32,6).

Lop nudc (MAL2) dugc loai bo dung méi hiru co sau d6 duoc phén tach trén
cot Diaion HP-20 rira giai bang nude dé loai bo céc thanh phan phan cuc, sau d6 ting
nong do6 methanol trong nudc (25, 50, 75 va 100%, v/v) dé thu duoc bdn phan doan
lan luot 12 MAL2A-MAL2D. Phan doan MAL2C (6 g) dugc phan tach trén silica gel
va rira giai bang hé dung méi diclomethane - methanol (20:1, 10:1,5:1, 1:1, v/v) thu
dugc bon phan doan nhé hon: MAL2C1 (500 mg), MAL2C2 (700 mg), MAL2C3
(1,2 g) va MAL2C4 (1,0 g).

Phan doan MAL2C2 dugc phan tach trén cot sac ki RP-18, st dung hé acetone
- nuéc (1:4, viv) thu dugc bdn phan doan, MAL2C2A (100 mg), MAL2C2B (150
mg), MAL2C2C (260 mg) va MAL2C2D (110 mg). Phan doan MAL2C2C dugc
phén tach trén cot silica gel, sir dung hé dichloromethane - methanol-nuéc (1:1:0,1)
thu duoc hai phan doan, MAL25A (20 mg) va MAL25B (90 mg). Hop chat MA18
(7 mg) thu dugc tir MAL25A bang hé théng HPLC (cot J’sphere, ODS H-80, 4 um,
chiéu dai 150 mm x duong kinh cot 20 mm) rira giai bang acetonitrile 22% trong
nuéc véi toe do 3 ml/phit. Phan tach tiép MAL2C2D trén cot silica gel, sa dung hé
dung moi n-hexane — ethyl acetate (1:1, v/v) thu dugc phan doan MAL26A (17 mg),
chay tiép phan doan nay bang hé thong HPLC (cot J'sphere, ODS H-80, 4 pm, chiéu
dai 150 mm x dudng kinh cot 20 mm) rira giai bang acetonitrile 25% trong nudc voi
toc d6 3 ml/phut thu duoc lan lugt MA19 (3,0 mg).
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Phan doan MAL2C3 dugc phan tach bang cot RP-18, sir dung acetone - nudc
(1:1,5, v/v) 1am dung mdi riza giai dé tao ra nam phan doan, MAL2C3A (120 mg),
MAL2C3B (150 mg), MAL2C3C (300 mg), MAL2C3D (50 mg) va MAL2C3E (150
mg). MAL2C3C duoc phan tach trén cot sephadex LH20, sir dung hé methanol - nu6c
(1:1, v/v) 1am dung méi rira giai dé thu dwoc 2 chat MA16 (30,4 mg), MA17 (10,6
mg) va phan doan MAL24C. Chay tiép phan doan nay bing hé thong HPLC (cot
J'sphere, ODS H-80, 4 um, chiéu dai 150 mm x duong kinh cot 20 mm) rira giai bang
acetonitrile 16% trong nudc Véi toe d6 3 ml/phat thu duoc MA13 (5,0 mg).
MAL2C3E duoc phan tach bing cot RP-18, sir dung hé dung mdi acetone - nuéc
(1:3, v/v) thu dugc 2 phan doan MAL19B (30 mg) va MAL19C (50 mg). Phén tach
MAL19B bing HPLC (cot J'sphere, ODS H-80, 4 pm, chiéu dai 150 mm x dudng
kinh cot 20 mm) rira giai bang acetonitrile 22% trong nudce voi toe ¢6 3 mi/phut thu
dugc MA15 (5,0 mg). MAL19C ciing duoc tach bang hé théng HPLC (cot J'sphere,
ODS H-80, 4 pm, chiéu dai 150 mm x duong kinh cot 20 mm) ria giai bang
acetonitrile 25% trong nudc voi toe do 3 ml/phat thu tiép MA12 (4,8 mg).
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Mallotus apelta (3.0 kg)

A Acetone HOA:  Higjiacele | Chibt vét methanol (3 lén x 8L)

D ‘Dichloroform H ‘Hexane

e Fraction M Methanol Methanol 01‘:1: MAL (568 g) ‘

W Water Bo sung muede va chiet phan lép vei CH,Cl,
Cin MAL1 (250 g, dimg 120 g) MAL2 (16p nwérc)
Silica gel, Gradient C.C. HA 10/1 —0/1
MALIA (18 g) MALIB (15 g) MALIC (12 g) MALID (20 g) MALIE (35 g)
Silica gel, Gradient C.C. DA 40/1 — 0/1 Silica gel, Gradient C.C. DA 40/1— 0/1
MALIB1(1.0g)  MALIB2(1.0g)  MALIB3(12g) MALIB4(13g) MALID1 (2.5 g) MALID2 20¢) MALID3 (1.8¢g) MALID4(1.7¢g)
RPy, MW 3.5/1 Silica gel cc, HE 4/1 RP;, AW 12 RP;5, AW 1/2
MALIBIA  MALIBIB MALIBIC MALIB3A MALIB3B  MALIB3C MALIDIA  MALIDIB MALIDIC MALID3A MALID3B
(100 mg) (400mg)  (100mg)  (80mg)  (150mg) (100mg) (200 mg) (400 mg) (11¢g) (300 mg) (200 mg)
RP;;, MW 3.5/1 HPLC, I'sphere HPLC, J'sphere HPLC, I'sphere HITLC__ J'sphere
HPLC, J'sphere 55% ACN 35% ACN '30% ACN 350 ACN 0% ACN, t5 40.8
tz 39.01 MAL
t37.0
| ‘ | ‘&32-5 [tu34-9 | R tz38.0 tpdd 4 ‘ 342 |tz 504 (41.5 mg)
MA7T MA14 MAG MAS  MA9 MA4 MA3 MA10 MA2 MAS  Mall HPLC, Chirapak AD-3
(9.6 mg) (16.7mg)  (50mg) (14.8 mg) (13.8 mg) (4.8 mg)(10.7 mg) (22mg) (30.5mg) (9.0mg) (19.1mg) 15% isopropanol/n-hexane
HPLC, Chirapak AD-3 73
12% isopropanol/n-hexane ‘ RI p14.3
MAla MAlb
tg27.4 t32.6 (3.0mg) (3.0mg)

MA2a MAZb
(2.0mg) (2.0mg)

Hinh 3.1. So @6 phan l1ap cac hop chat cia phan doan MAL1
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Mallotus apelta (5.0 kg)

‘ Chiét vo1 methanol (3 lan x 8 L) A Hcetone EtOAc  Ethylacetate
~ D ‘Dichloroform H ‘Hexane
Methanol e.'-(t MAL (568 g) c.c :Fraction M Methanol
| Bé sung mude va chiét phim l6p véi CH,CI, W Water
Cian MALI MAL?2 (16p nwéc)
‘ HP-20, M/W 25%-100%
MAL2A (15 g) MAL2B (10 g) MAL2C (6 g) MAL2D (7 g)
Silica gel, Gradient C.C, DM 20/1—0/1
MAL2C1 (500 mg) MAL2C2 (700 mg) MAL2C3(1.2g) MAL2C4 (1 g)
RPIQ, AW 1/4 RP13> AW 17115
‘ ‘ Silica gel cc Silica gel cc, Silica gel cc,
MAL2C2A MAL2C2B MAL2CAC MAL2C2D DMW 3/1/0.1 DAW 1/1/0.1 DAW 1/1/0.1
(100 mg) (150 mg) (260 mg) (110 mg) MAL2C3A MAL2C3B MAL2C3C MAL2C3D MAL2C3E
- B (120 mg ) (150 mg) (300 mg ) (50 mg) (150 mg )
Silica gel cc, Silica gel cc,
DAW 1/1/0.1 HE 111 Sephadex, RP,g,
MW 171 AW 173
MAL26A
(17mg)
MAL25A MAL2SB HPLC
(25mg) (90mg) 268 ACN. to 50.2 MAL24C MAI6  MAI7 MALI9B MALIL9A MAL19C
, R ACN, tz.50. (70 mg) (304 mg) (106 mg) (30mg)  (20me) (50 mg)
T Cehaere. MA19 HPLC, 20% ACN HPLC, 22% ACN HPLC, 25% ACN
% CAN. tgd5. (3.0 mg) 1336.7 tg 39.7 tr 29.6
MAI1S MA13 MA1S MAI2
(7.0 mg) (5.0 mg) (5.0mg) (4.8 mg)

Hinh 3.2. So @6 phan 1ap cac hop chat ciia phan doan MAL2
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3.2. Thong sb vat Iy va dir liéu pho ciia cic hop chat

3.2.1. Hop chiat MA1: Malloapelta C (Hop chéit méi)
Chat bot vo dinh hinh mau tring.
Cong thire phan tu: CisH2406, M = 336.

Do quay cuc [a]s = 0,0 (¢ 0,1 CHCl3)

(MAla [a]y =+21.1 (c 0,05 CHCL3), MA1b [a]5 =-20,3 (c 0,05 CHCl3))

HR-ESI-MS tai m/z 337,1646 [M+H]*. Tinh toan ly thuyét cho coéng thuc
[C18H2506]", 337,1646.
Dt liéu phé *H-NMR va *C-NMR (do trong CDCls): Xem Bang 3.1.

3.2.2. Hop chiat MA2: Malloapelta D (Hop chéat méi)
Chét bot vo dinh hinh mau tring.
Cong thac phan tir: C17H2206, M = 322.

Do quay cuc [2]5 = 0,0 (c 0,1 CHCls)

(MA2a [a]} =-30,3 (c 0,05 CHCIs), MA2b [a]5 = +25.4 (c 0,05 CHCI5))
HR-ESI-MS tai m/z 323,1490 [M+H]*. Tinh toan ly thuyét cho coéng thuc
[C17H2306]", 323,1489.

Dir liéu pho 'H-NMR va 3C-NMR (do trong CDCls): Xem Bang 3.2.

3.2.3. Hop chat MA3: Malloapelta E (Hop chat méi)

Chét bot mau trang.

Cong thirc phan tir: C17H2206, M = 322.

Do quay cuc [al5 = 0,0 (c 0,1 CHCIy).

HR-ESI-MS tai m/z 323,1489 [M+H]*. Tinh toan ly thuyét cho cbng thuc
[C17H2306]", 323,14809.

Dit ligu phé *H-NMR va $3C-NMR (do trong CDCls): Xem Bang 3.3.

3.2.4. Hop chiat MA4: Malloapelta F (Hop chéat méi)

Chét bot mau trang.

Cong thuc phan tu: C17H2006, M = 320.

Do quay cuc [0!]2D5 =0,0 (c 0,1 CHClg).

HR-ESI-MS tai m/z 321,1331 [M+H]*. Tinh toan ly thuyét cho coéng thuc
[C17H2106]", 321,1333.

Dit liéu pho 'H-NMR va BC-NMR (do trong CDCls): Xem Bang 3.4.
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3.2.5. Hop chat MAS: Malloapelta G (Hop chat méi)
Chat bot mau trang.
Cong thic phan ti: C17H2206, M = 322.
Do quay cuc [2]5 = 0,0 (c 0,1 CHCI).
HR-ESI-MS tai m/z 323,1493 [M+H]*. Tinh toan ly thuyét cho cong thuc

[C17H2306]", 323,1489.
Dit liéu pho 'H-NMR va BC-NMR (do trong CDCls): Xem Bang 3.5.

3.2.6. Hop chiat MA6: Malloapelta H (Hop chit méi)

Chat bot mau tring.

Cong thire phan tu: C1eH200s, M = 292,

Do quay cuc [06]2D5 =0,0 (c 0,1 CHClg).

HR-ESI-MS tai m/z 293,1403 [M+H]*. Tinh toan ly thuyét cho coéng thuc

[C16H2105]", 293,1384.
Dit liéu pho 'H-NMR va C-NMR (do trong CDCls): Xem Bang 3.6.

3.2.7. Hop chat MA7: Malloapelta I (Hop chéat méi)

Chat bt mau vang.

Cong thirc phan tir: C2oH180s, M = 338.

HR-ESI-MS tai m/z 339,1227 [M+H]*. Tinh toan ly thuyét cho cong thuc
[C20H1905]", 339,1232.

Dit liéu phé *H-NMR va 3C-NMR (do trong CD30D): Xem Bang 3.7.

3.2.8. Hop chiat MAS: Malloapelta IT (Hop chit méi)

Chat bot mau vang.

Do quay cuc [a]5=0,0 (c 0,1, CDCly).

Cong thic phan tu: C20H2006, M = 356.

HR-ESI-MS tai m/z 357,1332 [M+H]*. Tinh toan ly thuyét cho coéng thuc
[C20H2106]", 357,1338.

Dit liéu pho 'H-NMR va BC-NMR (do trong CDCls): Xem Bang 3.8.

3.2.9. Hop chat MA9: Malloapelta J (Hop chit méi)

Chét bot vo dinh hinh mau trang.

Cong thuc phan tu: Ci1sH2607, M = 354.

Do quay cuc [05]2D5: 0,0 (c 0,1, CDClg).

HR-ESI-MS tai m/z 355,1751 [M+H]*. Tinh toan ly thuyét cho cong thuc
[CisH2707]", 355,1757.
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Dit liéu phd 'H-NMR va C-NMR (do trong CDCls): Xem Bang 3.9.

3.2.10. Hop chat MA10: Malloapelta K (Hop chit méi)

Chét bot vo dinh hinh mau trang.

Cong thic phan ti: CisH2607, M = 354,

Do quay cuc [a]5 = 0,0 (c 0,1, CDCly).

HR-ESI-MS tai m/z 355,1751 [M+H]*. Tinh toan ly thuyét cho coéng thuc

[CisH2707]", 355,1757.
Dit liéu phé *H-NMR va *C-NMR (do trong CDCls): Xem Bang 3.10.

3.2.11. Hop chiat MA11: Malloapelta L (Hop chét méi)

Chat bot vo dinh hinh mau tring.

Cong thie phan tu: CioH2307, M = 368.

Do quay cuc [05]2D5= 0,0 (c 0,1, CHClg).

HR-ESI-MS tai m/z 369,1908 [M+H]*. Tinh toan ly thuyét cho coéng thuc

[C19H2007]", 369,1913.
Dt liéu phd 'H-NMR va *C-NMR (do trong CDCls): Xem Bang 3.11.

3.2.12.Hop chat MA12: Malloflavoside (Hop chit méi)

Chét bot vo dinh hinh mau vang.

Cong thtrc phan tir: C26H23013, M = 548.

Do quay cuc [a5 = +20,0 (c 0,1, MeOH).

HR-ESI-MS tai m/z 549,1603 [M+H]*. Tinh toan ly thuyét cho cbng thuc

[C26H20013]*, 369, 1609.
Dir liéu pho 'H-NMR va 3C-NMR (do trong CD3OD): Xem Bang 3.12.

3.2.13.Hop chat MA13: Apigenin 6-C-f-D-xylopyranosyl-8-C-¢-1-
arabinopyranoside

Chét bot vo dinh hinh mau vang.

Cong thuc phan tir: C2sH26013, M = 534,

Do quay cuc: [06]2D5: +15,0 (c 0,1, MeOH).
Dtr liéu phé H-NMR va ¥C-NMR (do trong CD30D): Xem Bang 3.13.

3.2.14. Hop chat MA14: Malloapelta B

Chat bot vo dinh hinh mau tring.

Cong thic phan ti: Ci7H2004, M = 288.

Dix liéu phd *H-NMR va 3C-NMR (do trong CDCls): Xem Bang 3.14.
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3.2.15.Hop chat MA15: Schaftoside
Chét bot vo dinh hinh mau vang.
Cong thtrc phan tir: C26H28014, M = 564.
Do quay cuc: [a]2 = +29,0 (c 0,1, MeOH).
Dit liéu phd 'H-NMR va BC-NMR (do trong CDsOD): Xem Bang 3.15.

3.2.16. Hop chat MA16: Apigenin-7- O-f-D-glucoside

Chét bot vo dinh hinh mau vang.

Cong thie phan tu: C21H20010, M = 432.

Dix liéu phd *H-NMR va 3C-NMR (do trong DMSO-d6): Xem Bang 3.16.

32.17.Hop chit MA17: Apigenin 7-O-fD-apiofuranosyl (1—2)-fD-
glucopyranoside

Chét bot vo dinh hinh mau vang.

Cong thuc phan tir: C21H20010, M = 564.

Dit liéu pho 'H-NMR va 3C-NMR (do trong CD3OD): Xem Bang 3.17.

3.2.18. Hop chat MA18: Blumenol C glucoside

Chét bot vo dinh hinh mau trang.

Cong thic phan tu: CioH3207, M = 372,

Do quay cuc [0!]2D5 =+25,0 (c 0,1 MeOH).

Dit liéu phd 'H-NMR va 3C-NMR (do trong CDsOD): Xem Bang 3.18.

3.2.19.Hop chat MA19: Acantrifoside E

Chét bot vo dinh hinh mau trang.

Cong thic phan tu: Ci7H240s, M = 356.

Do quay cuc [0!]2D5 =-14,0 (c 0,1 MeOH).

Dit lidu phé *H-NMR va $3C-NMR (do trong CDsOD): Xem Bang 3.19.
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3.3. Xdc dinh ciu triic ciia cac hop chit phan lap duoc

3.3.1. Hop chit MA1: Malloapelta C (Hop chéit méi)

MeO

Me

Hinh.3.3. Céu triic héa hoc ciia hai d6i quang MAla va MA1b va
hop chit tham khdo

Hop chat MA1 thu duoc dudi dang bot vo dinh hinh mau tring va cong thac
phan tir duge xac dinh 1a CigH24O06 dua trén phd HR-ESI-MS tai m/z 337,1646
[M+H]* (Tinh toan ly thuyét cho cong thac [CisH2s06]*, 337,1646). Pho *H-NMR
cia MAL1 (do trong CDCls) cho thiy c4c tin hiéu cia mot proton thom tai dn 6,12 (S),
hai proton olefin tai d4 6,29 (1H, dg, J = 2,0, 16,0 Hz) va 6,58 (1H, dg, J = 7,0, 16,0
Hz), hai oxymethine tai o 3,74 (1H, dd, J = 3,0, 8,5 Hz) va 4,25 (1H, d, J = 3,0 Hz),
ba nhom methoxy tai on 3,51, 3,76 va 3,89 (mdi tin hiéu 3H, s), ba nhom methyl tai
o1 1,87 (3H, dd, J = 2,0, 7,0 Hz) va 1,32 (6H, s). Ph6 1*C-NMR va HSQC cua MAL1
Xuat hién cac tin hiéu cua 18 carbon, bao gom mot nhom Kketone tai dc 194,8, sau
carbon khong lién két truc tiép voi proton tai dc 77,6, 102,2, 111,0, 151,6, 158,6 va
161,4, nim methine tai dc 70,5, 74,6, 88,5, 134,3 va 145,2, sau carbon methyl tai ¢
18,1, 23,3, 24,2, 57,3, 55,8 va 55,9. Phan tich phd 'H va 13C-NMR cho thiy ciu tric
cua MAL1 tuong tu nhu MA14 (malloapelta B), véi sy thay thé lién két doi tai C-3/C-
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4 boi cac nhom hydroxyl va methoxy. Piéu nady duya trén cac twong tic HMBC gitra
H-11/H-12 (6n 1,32) va C-2 (5c 77,6)/C-3 (6c 70,5), H-3 (61 3,74) va C-2 (5c 77,6)/C-
10 (5c 102,2)/C-11 (Jc 24,2)/C-12 (5c 23,3), giita H-4 (5n 4,25) va C-2 (5c 77,6)/C-5
(oc 161,4)/C-9 (oc 151,6)/C-10 (oc 102,2), gitta nhdm methoxy (Jon 3,51) va C-4 (dc
74.,6) (Hinh 3.4). Tuong tic HMBC tir H-6 (dn 6,12) dén C-5 (dc 161,4)/C-7 (dc
158,6)/C-8 (5¢c 111,0)/C-10 (dc 102,2), tir nhém methoxy (dw 3,76 va 3,89) dén C-5
(6c 161,4) va C-7 (dc 158,6) cho biét vi tri cua hai nhdm methoxy tai C-5 va C-7.
Hang sé ghép cap lén gitra H-2' va H-3' (J = 16,0 Hz) chitng té cau dang cua lién két
do6i cua nhom 1-oxobut-2-enyl la E. Hon ntta, Vvi tri cia nhdm nay tai C-8 xac dinh
dwa trén tuong tac HMBC tir H-2 (5 6,29) va C-8 (dc 111,0). Hang sé ghép cip nho
gitra H-3 va H-4 (J = 3,0 Hz) cho phép két luan cau dang Z cua H-3 va H-4 cua vong
pyran. Do dé, cau tric cia MA1 duoc xac dinh 1a (35*,45*)-8-[1-oxobut-2(E)-enyl]-
4,5,7-trimethoxy-2,2-dimethylchroman-3-ol va dugc dat tén la malloapelta C. Tuy

nhién, d6 quay cuc caa MAL ([a]5~ 0) va phé CD cua MA1L khang cho théy hiéu
ing Cotton nao, goi y day 1a mot racemic. Tiép do, sir dung HPLC (cot dbi quang:
Chirapak AD-3, ID 4,6 mm x dai 250 mm) rira giai bang isopropanol/n-hexane 15%
d4 phan tach dugc hai chét déi quang [MALa:[]s = +21,1 (c 0,05, CHCls) va MALb:

([a]2 = -20,3 (c 0,05, CHCls)]. Phé CD tinh toén cia MA1(3S,4S) c6 hiéu ing Cotton

duong tai 200-220 nm, giéng véi phd CD thue nghiém caa MAla. Tuong ty nhu vy,
pho CD thuc nghiém caa MA1Lb cé hiéu (ng cotton &m tai 200-220 nm va tring véi
pho CD tinh toan cua MA1(3R,4R). Do d6, cac cau hinh tuyét ddi cia MAla va
MAU1Db lan luot dugc x4c dinh 1a (3S,4S)-malloapelta C va (3R,4R)-malloapelta C.

OMe OMe —> HMBC
— COSY

Hinh 3.4. Cdc twong tac COSY va HMBC chinh ciia MA1
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Bing 3.1. 86 ligu pho NMR ciia hop chit MAI va hop chit tham khdo

C oc’ oct®  on2C (dd boi, J = Hz)
2 76,5 776 -
3 127,1 70,5 3,74 (dd, 3,0, 8,5)
4 116,7 74,6 4,25 (d, 3,0)
5 156,5 1614 -
6 88,0 88,5 6,12 (s)
7 158,1 158,6 -
8 111,7 1110 -
9 151,9 1516 -
10 104,2 102,2 -
11 27,7 24,2 1,32 (s)
12 27,5 23,3 1,32 (s)
1’ 194,2 1948 -
2! 134,8 134,3 6,29 (dqg, 2,0, 16,0)
3’ 144.8 145,2 6,58 (dqg, 7,0, 16,0)
4’ 18,1 18,1 1,87 (dd, 2,0, 7,0)
4-OMe 57,3 3,51 (s)
5-OMe 55,9 55,9 3,76 (s)
7-OMe 55,6 55,8 3,89 (s)
3-OH 1,97 (d, 8,5)

A& ciia malloapelta B (do trong CDCl3) [11], @do trong CDCl3, P125 MHz, 500 MHz

e I MAL
] — MAlaexp
—— MAlbexp

Ag, relative units

200 250 300 350 400
A, NM

Hinh 3.5. Phé CD ciia MAI va cdc doi quang (MAla va MAIb).
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Hinh 3.6. Phé CD thuwe nghiém MAla (A), MA1b (B) va phé CD tinh todn ciia

hop chit MAI(3S,4S) va MAL(3R,4R).

3.3.2. Hop chat MA2: Malloapelta D (Hop chat méi)

MeO

MeO

MA2a MA2b

MeO O

OMe OMe
MAla

Hinh 3.7. Cdu tric hoa hec cia hai d6i quang MA2a va MA2b
va hgp chdt tham khdo
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Cong thire phan tir caa hop chat MA2 duogc xac dinh 1a C17H2206 dya trén phd
HR-ESI-MS tai m/z 323,1490 [M+H]* (Tinh theo ly thuyét [C17H2306]*, 323,1489).
Phé *H-NMR cua MA2 (do trong CD30D) cho thay cac tin hiéu caa mot proton thom
tai on 6,11 (1H, s), hai proton olefin tai Jn 6,29 (1H, dq, J = 2,0, 16,0 Hz) va 6,57
(1H, dg, J=7,0, 16,0 Hz), hai oxymethine tai 6w 3,71 (1H, d, J = 6,5 Hz) va 4,72 (1H,
d, J = 6,5 Hz), hai nhém methoxy tai n 3,76 va 3,91(s), ba nhdm methyl tai on 1,88
(3H, dd, J = 2,0, 7,0 Hz), 1,18 (3H, s) va 1,37 (3H, s). Pho 3C-NMR cua MA2 xuit
hién cac tin hiéu cua 17 carbon, bao gdm mot nhom ketone tai 5c 194,3, sau carbon
khdng lién két truc tiép vai proton tai dc 78,5, 105,2, 111,6, 151,1, 158,2 va 159,8,
nam methine tai oc 75,0, 67,9, 88,2, 134,1 va 145,1, nam carbon methyl tai dc 18,2,
19,6, 25,5, 55,7 va 56,0. So sanh dix liéu NMR giita MA2 va MA1 cho thay cau tric
cua MA2 giéng voi MAL vaéi sy thay thé nhdm methoxy bang nhom hydroxyl tai C-
4. Biéu nay dua trén cac twong tic HMBC gitta H-11 (6 1,8)/H-12 (dn 1,37) va C-2
(6c 78,5)IC-3 (dc 75,0), H-3 (on 3,71) va C-2 (dc 78,5)/C-10 (dc 105,2)/C-11 (oc
25,5)/C-12 (6c 19,6), gitta H-4 (on 4,72) va C-2 (6c 78,5)/C-5 (dc 159,8)/C-9 (Jc
151,1)/C-10 (5¢c 105,2) (Hinh 3.8). Tuong tic HMBC tir H-6 (Jn 6,11) dén C-5 (dc
159,8)/C-7 (oc 158,2)/C-8 (6c 111,6)/C-10 (dc 105,2), tr nhdm methoxy (Jon 3,76 va
3,91) d&n C-5 (dc 159,8) va C-7 (dc 158,2) cho biét vi tri ciia hai nhém methoxy tai
C-5 va C-7. Hang sé ghép cap I6n giita H-2' va H-3' (J = 16,0 Hz) cho thiy cu dang
E trong nhom 1-oxobut-2-enyl. Hon nita, vi tri caa nhdm nay tai C-8 xac dinh dua
trén twong taic HMBC tir H-2' (dn 6,29) va C-8 (dc 111,6). Vi tri cua cac nhdm
hydroxyl tai C-3 va C-4 dugc xac dinh boi twong tac HMBC gitta H-3 (o1 3,71) va
C-2 (¢ 78,5)/C-10 (oc 105,2)/C-11 (oc 25,5)/C-12 (C 19,6), gitta H-4 (on 4,72) va C-
2 (dc 78,5)/C-5 (dc 159,8)/C-9 (dc 151,1)/C-10 (dc 105,2). Hang sé ghép cap 16n cua
H-3 va H-4 (J = 6,5 Hz) thé hién cau dang E ciia H-3 va H-4. Do d6, cau trlc cua
MA2 dugc xac dinh la (3R*,45*)-8-[1-oxobut-2(E)-enyl]-5,7-dimethoxy-2,2-
dimethylchroman-3,4-diol va dugc dat tén la malloapelta D. Thém vao d6, MA2 ciing
duoc xac dinh 1a mot hon hop racemic do khéng ¢é hiéu tng Cotton va duoc phan
tach thanh MA2a va MA2b bang céch sir dung cot d6i quang phan tich trén hé thong
HPLC (cot d6i quang:, ID 4,6 mm x dai 250 mm) rira giai bang isopropanol/n-hexane
12%. Pho CD caa MA2a va MA2b xuat hién dbi xtimg nhau va do quay cuc riéng
(MA2a: [OZ]ES =-30,3va MA2b: [06]%5 =+25,4). Cac tinh todn ECD luong ti cling dugc
ap dung dé x4c cau hinh tuyét ddi cua cac dan xuat 3R,4S va 3S,4R. Hinh 3.9 cho thay
phd CD thuc nghiém cia MA2a va MA2b c6 hiéu ang Cotton am va dwong tai 215-
250 nm, phl hop véi cac phd ECD tinh toan cua (3R,4S va 3S,4R). Do d6, cac cau
hinh tuyét d6i cia MA2a va MA2b dugc xac dinh lan luot 12 (3R,4S) va (3S,4R)-
malloapelta D.



—HMBC
m—COSY

Hinh 3.8. Cdc twong tac COSY va HMBC chinh ciia MA2

Bing 3.2. 86 li¢u pho NMR ciia hop chit MA2 va hop chit tham khdo

C oc? oc*®  ou ¢ (dd boi, J = Hz)

2 77,6 78,5 -

3 70,5 750 3,71(d, 6,5)

4 74,6 67,9 4,72 (d, 6,5)

5 161,4 159,8 -

6 88,5 882 6,11 (s)

7 158,6 158,2 -

8 111,0 1116 -

9 151,6 1511 -

10 102,2 1052 -

11 24,2 25,5 1,37 (s)

12 23,3 19,6 1,18 (s)

' 194,8 194,3 -

2 134,3 134,1 6,29 (dg, 2,0, 16,0)

3 145,2 145,1 6,57 (dq, 7,0, 16,0)

4 18,1 18,2 1,88 (dd, 2,0, 7,0)
5-OMe 55,9 56,0 3,76 (s)
7-OMe 55,8 55,7 3,91 (s)

A& cua MAL (do trong CDCI3), do trong CDCl3, 125 MHz, 9500 MHz
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Hinh 3.9. Phé CD thuwe nghiém MA2a (A), MA2b (B) va phé CD tinh todn ciia
hop chit MA2 (3R,4S) vi (3S,4R).

3.3.3. Hop chat MA3: Malloapelta E (Hop chat méi)

MeO MeO

OMe OH

MA3 MA2a

Hinh 3.10. Cdu tric hoa hec ciia hep chdt MA3 va hgp chdt tham khdo

Phé HR-ESI-MS caa MA3 cho phép xac dinh cong thic phan tir gidng voi
cia MA2. Pho 'H-NMR cua MA3 (do trong CDCls) cho thay cé4c tin hiéu cua mot
proton thom tai on 6,11 (S), hai proton olefin tai o 6,30 (1H, dq, J = 2,0, 16,0 Hz) va
6,61 (1H, dg, J = 7,0, 16,0 Hz), hai oxymethine tai o 3,73 (1H, dd, J = 5,5, 6,0 Hz)
va 4,94 (1H, dd, J = 2,0, 5,5 Hz), hai nhdm methoxy tai on 3,77 va 3,91 (mdi tin hicu
3H, s), ba nhdm methyl tai on 1,88 (3H, dd, J = 2,0, 7,0 Hz), 1,29 (3H, s) va 1,32 (3H,
s). Ph6 13C-NMR va HSQC ciia MA3 xuat hién cac tin hiéu cua 17 carbon, bao géom
mot nhom ketone tai dc 194,3, sau carbon khong lién két truc tiép voi proton tai dc
77,9, 104,4, 111,6, 151,6, 158,4 va 160,2, nam methine tai oc 71,2, 62,2, 87,9, 134,1
va 145,1, nam carbon methyl tai oc 18,2, 21,4, 25,1, 56,0 va 55,7. Phan tich phé 1H
va BBC-NMR ciia MA3 gan nhu giéng véi pho caa MA2 (malloapelta D) ngoai trir sy
khac biét nho vé tin hiéu cua hydroxymethine H-3 (dn 3,73 (dd, J = 5,5, 6,0 Hz) va
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C-3 (dc 71,2), goi y c4c cau hinh khéac nhau trong vong dihydropyran. Biéu nay dua
trén cac tuwong tic NOESY manh gitta H-3 (Jn 3,73) va H-4 (on 4,94). Tuong tac
HMBC tir H-6 (1 6,11) dén C-5 (dc 160,2)/C-7 (dc 158,4)/C-8 (dc 111,6)/C-10 (dc
104,1), tir cac nhém methoxy (dw 3,77 va 3,91) dén C-5 (dc 160,2) va C-7 (dc 158,4)
cho biét vi tri cia hai nhém methoxy tai C-5 va C-7 (Hinh 3.11). Hon nira, S0 sénh
hang sé ghép cap gitta MA3 (Ju-s, 14 = 5,5 Hz) va malloapelta D (Ju-3, 14 = 6,5 Hz),
tuong tac NOESY giita H-3 (Sn 3,73)/H-4 (0n 4,94) va H-11 (6 1,29) di goi ¥ cau
dang cua H-3 va H-4 1a Z (3S*,4S*). Do d6, céu tric cua MA3 duoc xac dinh 1a
(35*,45*)-8-[1-oxobut-2(E)-enyl]-5,7-dimethoxy-2,2-dimethylchroman-3,4-diol va
duoc dat tén la malloapelta E.

Bing 3.3. 86 ligu phé NMR ciia hop chit MA3 va hop chit tham khdio

C oc? oc*® op® ¢ (dd boi, J = Hz)
2 78,5 779 -
3 75,0 71,2 3,73 (dd, 5,5, 6,0)
4 67,9 62,2 4,94 (dd, 2,0, 5,5)
5 159,8 160,2 -
6 88,2 87,9 6,11 (s)
7 158,2 158,4 -
8 1116 111,6 -
9 151,1 151,6 -
10 105,2 104,4 -
1 25,5 251 1,29 (s)
12 19,6 21,4 1,32 (s)
' 194,3 1943 -
2’ 134,1 134,1 6,30 (dq, 2,0, 16,0)
3 145,1 145,1 6,61 (dq, 7,0, 16,0)
4’ 18,2 18,2 1,88 (dd, 2,0, 7,0)
3-OH 3,16 (d, 6,0)
4-OH 3,45 (d, 2,0)
5-OMe 56,0 56,0 3,77 (s)
7-OMe 55,7 55,7  3,91(s)

A& cua MA2 (do trong CDCI3), Pdo trong CDCl3, 125 MHz, 9500 MHz
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Hinh 3.11. Cdc twong tac COSY va HMBC chinh ciia MA3

Hop chit MA3 da duoc do do quay cuc ([a]> ~ 0) va khang quan sat thdy hiéu
trng Cotton trén phé CD nén 1a mot hdn hop racemic. Tuy nhién, khdng thé phan tach
dugc céc chat d6i quang do luong it.

3.3.4. Hop chat MA4: Malloapelta F (Hop chat méi)

MeO

OMe OH

MA4 MA3

Hinh 3.12. Cdu trac hoa hec ciia hep chat MA4 va hgp chdt tham khdo
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Phé HR-ESI-MS tai m/z 321,1331 [M+H]* cua MA4 cho biét cong thic phan
tir 14 C17H2006 (tinh theo Iy thuyét [C17H2106]*, 321,1333). Phd *H-NMR ciia MA4
(do trong CDCls) cho thay céc tin hiéu ctia mot proton thom tai du 6,09 (s), hai proton
olefin tai on 6,33 (1H, dg, J = 2,0, 16,0 Hz) va 6,69 (1H, dq, J = 7,0, 16,0 Hz), hai
oxymethine tai on 4,10 (1H, d, J= 5,0 Hz) va 5,16 (1H, d, J = 5,0 Hz), hai nhom
methoxy tai du 3,78 va 3,84 (mai tin hiéu 3H, s), ba nhdm methy! tai on 3,92 (d, J =
11,0)/4,12 (d, J = 11,0 Hz) va 1,91 (dd, J = 2,0, 7,0 Hz). Ph4 3C-NMR va HSQC cua
MA4 xuat hién cac tin hiéu cua 17 carbon, bao gdom mot nhom ketone tai dc 193,7,
mét carbon methylene tai dc 77,9, sau carbon khong lién két truc tiép véi proton tai
oc 82,4, 102,9, 110,3, 152,9, 159,3 va 160,0, nam methine tai Jc 69,5, 69,8, 88,6,
134,0 va 145,1, bn carbon methyl tai dc 18,1, 18,3, 56,0 va 57,3. Phan tich phé 1D-
va 2D- NMR di goi y cau tric cia MA4 gidng véi MA3. Su khac biét gitta MA3 va
MAA4 14 sy dong vong giita C-4 va C-11 thdng qua cau oxy. Do chuyén dich héa hoc
cua H-4 0w 4,94 (dd, J = 2,5, 5,0 Hz) cua MA3 dich chuyén thanh 5,16 (d, J = 5,0
Hz) cia MA4. Twong tac HMBC tir H-4 (5 5,16) dén C-2 (dc 82,4)/C-3 (dc 69,8)/C-
5 (C 160,0)/C-9 (C 152,9)/C-10 (dc 102,9))/C-11 (oc 77,9), tir H-12 (on 1,41) va C-2
(5c 82,4)/C-3 (5¢c 69,8)/C-11 (5c 77,9) cho biét vi tri cia nhém hydroxyl tai C-3 va
cau epoxy tai C-4 va C-11 (Hinh 3.13) (Hinh 3.15). Ngoai ra, hang sé ghép cip nho
cua H-3 va H-4, J = 5,0 Hz va tuong tac NOESY gitra H-3 (on 4,10) va H-4 (on
5,16)/H-12 (5 1,41) cho phép xac dinh ciu hinh tuong ddi la 25*,35*,4S*. Do do,
cau trdc cia MA4 dugc xac dinh la (25*,3S*,45*)-8-[1-oxobut-2(E)-enyl]-5,7-
dimethoxy-4,11-epoxy-2,2-dimethylchroman-3-ol va dugc dat tén l1a malloapelta F.

OMe HMBC
e COS Y

Hinh 3.13. Cdc twong tac COSY va HMBC chinh ciza MA4
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Bdng 3.4. Sé liéu pha NMR ciia hep chat MA4 va hep chdt tham khdo

C oc’ oc® P | op® ¢ (dé boi, J = Hz)
2 77,6 82,4 |-
3 70,5 69,8 | 4,10 (d, 5,0)
4 74,6 69,5|5,16 (d, 5,0)
5 161,4 160,0 | -
6 88,5 88,6 | 6,09 (s)
7 158,6 159,3 | -
8 111,0 110,3 | -
9 151,6 152,9 | -
10 102,2 102,9 | -
11 24,2 77,9(3,92 (d, 11,0)/4,12 (d, 11,0)
12 23,3 18,1 1,41 (s)
1’ 194,8 193,7 | -
2' 134,3 134,0 | 6,33 (dq, 2,0, 16,0)
3/ 145,2 145,1 | 6,69 (dq, 7,0, 16,0)
4 18,1 18,3 11,91 (dd, 2,0, 7,0)
5-OMe 55,9 56,0 | 3,78 (s)
7-OMe 55,8 55,7 | 3,84 (s)

A e ciia MA3 (do trong CDCl3), ¥do trong CDCls, 125 MHz, 9500 MHz.

Hop chit MA4 di dugc do do quay cuc ([a]5 ~ 0) va khang quan sét thdy hiéu
trng Cotton trén pho CD nén 1a mot hdn hop racemic. Tuy nhién, khdng thé phan tach
dugc céc chat d6i quang do luong it.



75
3.3.5. Hop chat MAS: Malloapelta G (Hop chat méi)

MeO

OMe OH
MA2a

Hinh 3.14. Cdu tritc héa hoc ciia hop chit MAS va hgp chit tham khdo

Phé HR-ESI-MS ciia MAS5 cho thay cong thirc phan tir gidng voi cia MA2.
Phé 'H-NMR ctia MAS (do trong CDCls) cho thay cac tin hiéu caa mot proton thom
tai on 6,19 (s), hai proton olefin tai 6n 6,39 (1H, dg, J = 2,0, 16,0 Hz) va 6,70 (1H,
dg, J =7,0, 16,0 Hz), hai oxymethine tai on 3,76 (1H, d, J = 7,0 Hz) va 4,73 (1H, d,
J = 7,0 Hz), hai nhom methoxy tai Ju 3,72va 3,76 (mdi tin hiéu 3H, s), ba nhom
methy! tai 1 1,92 (3H, dd, J = 2,0, 7,0 Hz) va 1,26 (6H, s). Phé 3C-NMR va HSQC
cia MAS xuat hién céc tin hiéu cua 17 carbon, bao gom mot nhém ketone tai dc
194,2, sau carbon khéng lién két truc tiép véi proton tai dc 78,5, 96,2, 109,1, 154,7,
157,4 va 158,4, nam methine tai dc 67,9, 75,6, 96,2, 88,5, 134,0 va 146,1, nam carbon
methyl tai dc 18,4, 19,5, 25,9, 55,9 va 62,4. So sanh dit liéu ph6 *H, 3C-NMR cua
MAS ciing giéng hoan toan vai MA2, su khéc biét duy nhat 14 vi tri dich chuyén cua
nhom 1-oxobut-2(E)-enyl tir C-8 sang C-6. Vi tri ctia cac nhom methoxy tai C-5 va
C-7 va cac nhom hydroxy tai C-3 va C-4 ciing duoc hd tro boi cac twong tac trén phd
COSY va HMBC véi cac tuong tac HMBC tir H-3 (31 3,76) va C-2 (5c 78,5)/C-10
(9c 109,1)/C-11 (dc 25,9)/C-12 (¢ 19,5), giita H-4 (v 4,73) va C-2 (3¢ 78,5)/C-5 (3¢
157,4)/C-9 (5c 154,7)/C-10 (5c 109,1), tir nhém methoxy (Jv 3,72 va 3,76) dén C-5
(oc 157,4) va C-7 (oc 158,4) (Hinh 3.15). Ngoai ra, vi tri cia 1-oxobut-2(E)-enyl tai
C-6 duoc x4c nhan bai twong tic HMBC giita H-8 (dv 6,19) va C-6 (dc 116,0)/C-7
(Oc 158,4)/C-9 (5c 154,7)/C-10 (5c 109,1), giita H-2' (on 6,39) va C-6 (5c 116,0).
Hang s6 twong tac gitta H-3 va H-4 14 J = 7,0 Hz, cho biét cau dang E cua H-3 va H-

4 (c4c cAu hinh turong ddi 1a 3R*, 4S*). Do d6, ciu tric cua MAS5 duoc xac dinh 1a
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(3R*,45*)-6-[1-oxobut-2(E)-enyl]-5,7-dimethoxy-2,2-dimethylchroman-3,4-diol va

duoc dat tén la malloapelta G.

OMe

OH
—HMBC

= COSY

Hinh 3.15. Cdc twong tac COSY va HMBC chinh ciia MA5

Bing 3.5. 86 liéu pho NMR ciia hop chit MAS5 va hop chét tham khdo

C oc” oc*P op® ¢ (dd boi, J = Hz)

2 78,5 78,5 -

3 75,0 75,6 3,76 (d, 7,0)

4 67,9 67,9 4,73 (d, 7,0)

5 159,8 1574 -

6 88,2 116,0 -

7 158,2 158,4 -

8 111,6 96,2 6,19 (s)

9 151,1 154,7 -

10 105,2 109,1 -

11 25,5 25,9 1,26 (s)

12 19,6 19,5 1,26 (s)

' 194,3 1942 -

2! 134,1 134,0 6,39 (dq, 2,0, 16,0)

3’ 145,1 146,4 6,70 (dq, 7,0, 16,0)

4 18,2 184 1,92 (dd, 2,0, 7,0)
5-OMe 56,0 62,4 3,76 (s)
7-OMe 55,7 55,9 3,72 (s)

A e ciia MA2 (do trong CDClg), ¥do trong CDCls, 125 MHz, 9500 MHz.

Hop chit MAS da dugce do do quay cuc ([a]5 ~ 0) va khdng quan sét thdy hiéu

trng Cotton trén phd CD nén 1a mot hdn hop racemic. Tuy nhién, khdng thé phan tach

duogc cac chat dbi quang do luong it.
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3.3.6. Hop chat MA6: Malloapelta H (Hop chat méi)

MeO O

@) OMe
MAG6 280

Hinh 3.16. Céu triic héa hoc ciia hop chit MA6 va hgp chit tham khéo

Cong thirc phan tir caa MAB duogc xac dinh 1a C16H200s tir két qua phan tich
trén phd HR-ESI-MS (pic ion tai m/z 293,1403 [M+H]*). Phd *H-NMR caa MAG (do
trong CDClIs) cho thay céc tin hiéu caa mot proton thom tai dn 5,88 (s), hai proton
olefin tai on 5,46 (1H, d, J = 10,0 Hz) va 6,65 (1H, d, J = 10,0 Hz), mdt oxymethine
tai on 4,34 (1H, dqg, J = 2,5, 6,5, 9,5 Hz), mot nhém methoxy tai on 3,86 (3H, s), ba
nhom methyl tai on 1,44 (6H, s) va 1,26 (3H, d, J = 6,5 Hz). Pho 3C-NMR va HSQC
cia MAG6 xuit hién céc tin hiéu caa mot nhdm ketone tai dc 205,1, sdu nguyén te
carbon khong lién két truc tiép proton (dc 78,3, 102,9, 105,7, 160,5, 161,9 va 163,0),
ba methine: [6c 91,4 va én 5,88 (1H, s)], [oc 115,9 va on 6,65 (1H, d, J = 10,0 HZ)]
va [dc 125,5 va on 5,46 (1H, d, J = 10,0 Hz)], hai nhom methyl [oc 28,4 va on 1,44
(6H, s)] trén pho 'H va 13C-NMR cho thay céc tin hiéu dic trung cua 2,2-dimethyl-
2H-chromene [98]. Mot nhom ketone (Jc 205,1), mot methylene [dc 52,3 va on 3,04
(1H, dd, J = 9,5, 18,0 Hz) va 3,18 (1H, dd, J = 2,5, 18,0 Hz)], mot methine [dc 64,2
va on 4,34 (1H, dd, J = 2,5, 6,5, 9,5 Hz)] va mot nhém methyl [dc 22,5 va on 1,26
(3H, d, J = 6,5 Hz)] cho biét sy c6 mat cua nhdm 1-oxo-3-hydroxybutyl. Phan tich
phd H va 13C-NMR cho thdy ciu tric cua MAG gidng véi cau trdc cua hop chét 6-
[1'-0x0-3'(R)-hydroxy-butyl]-5,7-dimethoxy-2,2-dimethyl-2H-L-benzopyran  (309)
ngoai trir sy bién mat caa mot nhém methoxy tai C-5 [98]. Tuong tic HMBC giita
H-8 (Jn 5,88) va C-6 (oc 105,7)/C-7 (oc 163,0)/C-9 (dc 160,5)/C-10 (5c 102,9), gitra
H-2" (on 3,04 va 3,18) va C-6 (oc 105,7), gitra methoxy (dn 3,86) va C-7 (dc 163,0)
d3 chirng minh vi tri cia cac nhém 1-oxo-3-hydroxybutyl va methoxy lan luot tai C-
6 va C-7 (Hinh 3.17). Do d¢, c4u tric cuia MA6 dugc xic dinh 1a 6-(1-oxo0-3-
hydroxybutyl)-7-methoxy-2,2-dimethyl-2H-chromen-5-o1 va dugc dat tén la

malloapelta H.
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Hinh 3.17. Cdc twong tac COSY va HMBC chinh ciia MA6

Hop chit MA6 da duoc do do quay cuc ([a]> ~ 0) va khang quan sat thdy hiéu
trng Cotton trén phd CD da cho phép két luan day 1a hdn hop racemic. Tuy nhién,
khong thé phan tach duoc cac chat ddi quang do luong it.

Bing 3.6. S6 liéu pho NMR ciia hop chit MAG6 va hop chét tham khdo

C oc* oc*P on™° (a6 boi, J = Hz)
2 76,9 783 -
3 127,9 1255 5,46 (d, 10,0)
4 116,3 115,9 6,65 (d, 10,0)
5 154,2 161,9 -
6 117,8 105,7 -
7 157,5 163,0 -
8 96,3 91,4 5,88 (s)
9 156,3 160,5 -
10 108,1 102,9 -
11 27,9 28,4 1,44 (s)
12 27,9 28,4 1,44 (s)
1" 205,1 205,1 -
2 53,2 52,3 3,04 (dd, 9,5, 18,0)
3,18 (dd, 2,5, 18,0)
3 64,5 64,2 4,34 (dg, 2,5, 6,5, 9,5)
4 22,4 22,5 1,26 (d, 6,5)
5-OH
7-OMe 55,9 55,6 3,86 (S)

& cua chat tham khao 6-[1-oxo0-3'(R)-hydroxy-butyl]-5,7-dimethoxy-2,2-dimethyl-2H-L-
benzopyran do trong CDCl, [98], Pdo trong CDsCls, 125 MHz, 9500 MHz
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3.3.7. Hop chat MA7: Malloapelta I (Hop chit méi)

O OH

Hinh 3.18. Céu tritc héa hoc ciia hop chit MA7

Hop chat MA7 duoc phan lap duéi dang bot mau vang. Cong thic phan ti
duoc xac dinh 12 C2oH1s0s dua trén pic ion phan tir tai m/z339,1227 [M+H]* trén pho
HR-ESI-MS (Tinh toan ly thuyét cho cong thtic [CaH190s]*, 339,1232). Phé H-
NMR cua MA7 (do trong CDsOD) cho thay cac tin hiéu trong wng voi mot vong
thom thé para [on 7,52 va 6,86 (mdi tin hiéu, 2H, d, J = 8,5 Hz)], hai proton olefin
c6 cau dang E [dn 8,00 va 7,70 (mdi tin hiéu, 1H, d, J = 15,5 Hz)], hai proton olefin
c6 cau dang Z [dw 6,61 va 5,52 (mdi tin hiéu, 1H, d, J = 10 Hz)] va hai nhém methyl
tai o1 1,56 (6H, s). Pho 3C-NMR va HSQC cua MA7 cho thay tin hiéu caa 20 carbon
bao gom 7 carbon khéng lién két truc tiép proton tai Jdc 79,1, 157,7, 106,7, 167,5,
161,6, 104,0 va 128,4, 10 nhém methine tai 6c 125,3, 118,0, 96,7, 125,5, 143,7, 131,2
x 2,117,0 x2 va 161,2, hai nhdm methyl tai dc 28,2, mot nhém ketone tai oc 194,1.
Hang s6 tuong tac J gitra H-2' va H-3' (Ju-2, w-3 = 15,5 Hz) cling véi trong tac HMBC
gitra H-3' (6n 7,70) va C-1' (6c 194,1)/C-4' (6c 128,4)/C-5' (6c 131,2)/C-9’ (6c 131,2),
H-5" (0n 7,52)/H-9’ (on 7,52) va C-7' (dc 161,2) cho thdy su c6 mat ciia nhom trans-
p-coumaroyl. Trong khi d6, hang s twong tac J gitra H-3 va H-4 (Jn-3, h4 = 10,0 Hz)
cung vai twong tic HMBC gitra H-4 (on 6,61) va C-3 (¢ 125,3)/C-10 (oc 104,0)/C-
5 (6c 157,7)/C-9 (oc 161,6), H-8 (oH 5,93) va C-6 (dc 106,7)/C-7 (oc 167,5)/C-9 (Jc
161,6)/C-10 (dc 104,0) cho thay su hién dién caa hop chat c6 khung 2H-chromene
(Hinh 3.19). Tuong tic HMBC gitra H-11/H-12 (61 1,56) va C-2 (dc 79,1)/C-3 (oc
125,3) cho biét vi tri cta hai nhom methyl tai C-2. Hai carbon tai oc 157,7 va 167,5
cho thay su c6 mit caa hai nhém hydroxyl tai C-5 va C-7. Cudi cung, lién két truc
tiép gitta C-6 va C-1' v6i su cd mat cua nhom Ketone tai C-1' duoc xac dinh théng
qua tuong tic HMBC gitta H-2" (dn 8,00) va C-1" (6c 194,1)/C-6 (dc 106,7). Tu cac
bang chirng phé néu trén, cau trdc héa hoc cia MA7 duoc xac dinh va duoc dat tén
la malloapelta I.
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Hinh 3.19. Cdc twong tac COSY va HMBC chinh ciia MA7

Bing 3.7. 86 liéu pho NMR ciia hop chit MA7

C oc®b  ou® < (do bdi, J = Hz)
2 79,1 -

3 125,3 5,52 (d, 10,0)
4 118,0 6,61 (d, 10,0)
5 157,7 -

6 106,7 -

7 167,5 -

8 96,7 5,93 (s)

9 161,6 -

10 104,0 -

11 28,2 1,56 (s)

12 28,2 1,56 (s)

Ik 194,1

2’ 125,5 8,00 (d, 15,5)
3/ 143,7 7,70 (d, 15,5)
4 1284 -
5,9 131,2 7,52 (d, 8,5)
6, 8’ 117,0 6,86 (d, 8,5)
7 161,2 -

Ado trong CD;0D, P125 MHz, 500 MHz
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3.3.8. Hop chat MAS: Malloapelta IT (Hop chit méi)

O OH MA7

Hinh 3.20. Céu triic héa hoc ciia hop chit MAS8 va hop chit tham khdo

Hop chat MA8 dugc phan 1ap dudi dang bot vo dinh hinh mau vang. Phan tich
pho HR-ESI-MS cho thay cong thirc phan tir caa hop chat nay 1a C2oH200s dua trén
pic ion phan ti tai m/z 357,1332 [M+H]" (Tinh toan ly thuyét cho céng thirc
[C20H2106]*, 357,1338). Ph6 'H-NMR ciia MAS (do trong CD3OD) xuat hién céc tin
hiéu cua mot vong thom thé para tai on 7,31 va 6,87 (mai tin hiéu 2H, d, J = 8,5 Hz),
hai proton olefin cé cAu dang Z tai on 6,62 va 5,50 (mdi tin hiéu 1H, d, J = 10,5 Hz),
mot nhom oxymethine tai on 5,34 (1H, dd, J = 3,0, 13,0 Hz), mét nhém methylene
tai on 3,07 (1H, dd, J = 13,0, 17,0 Hz) va 2,78 (1H, dd, J = 3,0, 17,0 Hz) va hai nhdm
methyl [on 1,43 va 1,44 (mdi tin hiéu 3H, s)]. Pho *C-NMR va HSQC cua MAS cho
thay céc tin hiéu cua 20 carbon, bao gom 9 carbon khong lién két tryuc tiép proton (dc
196,1, 162,5, 162,3, 161,2, 158,4, 130,5, 103,1, 102,8 va 78,4), 8 methine (dc 128,0
x 2,126,3, 115,7 x 2, 115,3, 96,3 va 78,9), mot methylene (dc 43,1) va hai carbon
methyl (dc 28,5 va 28,4) (Xem Bang 3.8). Phan tich s6 liéu pho *H- va 3C-NMR cua
MAB8 cho thay cau trdc cua hop chat nay gidng vaéi cia MA7. Sy khac biét dugc tim
thay 1 cac tin hiéu H-2'/C-2’ va H-3'/C-3'. Dac biét, tin hiéu cua lién két doi trong
hop chat MA7 dugc thay thé bang tin hiéu cua nhém oxymethine (61 5,34 va dc 78,9)
va nhom methylene (o1 3,07 va 2,78 va oc 43,1) trong MAS8. Tuong tac HMBC gitra
H-3' (0n 5,34) va C-1' (dc 196,1)/C-4' (c 130,5)/C-5'/C-9' (dc 128,0) cho thay su c6
mat caa nhom hydroxyl tai C-3'. NhOm methylene dugc xac dinh tai C-2’ cling duoc
xac dinh bdi cac tuwong tac HMBC gitra Hz-2' (0w 3,07 va 2,78) va C-4' (dc 130,5)

(Hinh 3.21). Do dé quay cuc caa MAS ([l ~ 0), goi ¥ su day 1a mot racemic. Didu
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nay duoc khang dinh thém dua trén két qua khong quan sat thay hiéu tng Cotton trén
phd CD. Vi thé, cau tric hda hoc cia MA8 dugc xac dinh va dit tén 1a malloapelta

HO HO o {/
~—
/\/\>\7/< A
~ —

OH O

OH

Hinh 3.21. Cdc twong tac HMBC chinh ciia MA8

Bing 3.8. 86 ligu phé NMR ciia hop chit MAS8 va hop chit tham khdio

C oc* oc®b  Su®<(do boi, J = Hz)
2 79,1 784 -
3 125,3 126,3 5,50 (d, 10,5)
4 118,0 115,3 6,62 (d, 10,5)
5 157,7 162,3 -
6 106,7 102,8 -
7 167,5 1625 -
8 96,7 96,3 5,95 (s)
9 161,6 158,4 -
10 104,0 103,1 -
11 28,2 28,5 1,44 (s)
12 28,2 28,4 1,43 (s)
1 194,1 196,1
2' 125,5 43,1 2,78 (dd, 3,0, 17,0)
3,07 (dd, 13,0, 17,0)
3/ 143,7 78,9 5,34 (dd, 3,0, 13,0)
4' 128,4 1305 -
5,9 131,2 128,0 7,31 (d, 8,5)
6, 8’ 117,0 115,7 6,87 (d, 8,5)
7 161,2 161,2 -

A e cua MAT (do trong CD30D), Pdo trong CDCls, ®125 MHz, 9500 MHz.
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3.3.9. Hop chat MA9: Malloapelta J (Hop chat méi)

MeO MeO O

OH

OMe OH
MA3

Hinh 3.22. Cdu tritc héa hoc ciia hop chit MA9 va hgp chit tham khdo
Hop chat MA9 thu duoc ¢ dang bot vo dinh hinh mau trang va cong thic phan tir cia
n6 duoc xac dinh 1a C1gH2607 tir phd HR-ESI-MS tai m/z 355,1751 [M+H]*. Ph6 H-
NMR cta MA9 (do trong CD3OD) cho tin hiéu cua proton thom tai on 6,09 (S), mot
methylene tai 61 2,78 (1H, dd, J = 16,5, 7,5 Hz) va 2,79 (1H, dd, J = 2,5, 16,5 Hz),
ba nhém oxy methine tai on 3,74 (1H, d, J = 5,0, 5,5 Hz), 3,87 (1H, m) va 4,93 (1H,
dd, J = 5,0, 1,5 Hz). Hon nita, ba nhdom methoxy tai on 3,31, 3,82 va 3,88 (mai tin
hiéu 3H, s), ba nhom methyl tai on 1,22 (3H, d, J = 6,5 Hz), 1,33 (3H, s) va 1,38 (3H,
s) cling duogc hién thi. Pho C-NMR va HSQC caa MA9 cho thay 18 carbon, bao
gdm mot nhom ketone tai dc 201,8, sau carbon khdng lién két truc tiép véi proton tai
5c 78,2, 104,4, 1135, 151,3, 158,0 va 160,4, bon nhom methine tai dc 62,2, 71,0, 73,3
va 87,9, mot nhém methylene tai dc 51,5, 6 carbon methyl tai éc 19,8, 21,6, 24,9,
55,8, 55,9 va 56,1. Phan tich pho 1D- va 2D-NMR cho phép xac dinh duoc cau tric
cua MA9 giéng voi MA3 (malloapelta E) véi su thay thé lién két doi ¢ vi tri C-2//C-
3’ bai nthdm methoxy tai C-3'. Piéu nay dugc X4c nhan thém boi cac tuong tic HMBC
(Hinh 3.23) gitra H-11 (Jn 1,33)/H-12 (Jn 1,38) va C-2 (oc 78,2)/C-3 (dc 71,0), giira
H-3 (6n 3,74) va C-2 (oc 78,2)/C-10 (dc 104,4)/C-11 (oc 24,9)/C-12 (oc 21,6), gitra
H-4 (61 4,93) va C-2 (oc 78,2)/C-5 (dc 158,0)/C-9 (dc 151,3)/C-10 (6c 104,4), gitra
H-6 (Jn 6,09) v6i C-5 (dc 158,0)/C-7 (dc 160,4)/C-8 (dc 113,5)/C-10 (dc 104,4) (Hinh
3.23). Hon ntta, cac twong tac HMBC tir cac proton methoxy tuong ung (on 3,31,
3,82 va 3,88) vai C-3' (dc 73,3)/C-5 (dc 158,0)/C-7 (dc 160,4), cho thay vi tri cua ba
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nhoém methoxy tai C-3’, C-5 va C-7. Hon nita, vi tri cia gbc 3-methoxy-1-oxobut-1-
yl tai C-8 cua chromane dugc biéu thi bang cac twong tac HMBC tir H-2' (54 2,78 va
2,79) téi C-8 (dc 113,5). Hang sb ghép cap nho cua H-3 va H-4 (J = 5,0 Hz) cho biét
c4u dang Z cua H-3 va H-4 trong vong pyran. Didu nay duoc xac nhan thém bai tuong
tac NOESYgitta H-3 (6u 3,74)/H-4 (0n 4,93) va H-11 (du 1,33). Do d6, cau tric cua
MA9 da dugc lam sang to la (3S*,4S*)-8-(3-methoxy-1-oxobut-1-yl)-5,7-dimethoxy-

2,2-dimethylchroman-3,4-diol va dat tén la malloapelta J.

Bing 3.9. 86 liéu pho NMR ciia hop chit MA9 va hop chit tham khéo

C oc” oct®  on ¢ (do boi, J = Hz)
2 77,9 78,2 -
3 71,2 71,0 3,74 (dd, 5,0, 5,5)
4 62,2 62,2 4,93 (dd, 1,5, 5,0)
5 160,2 158,0 -
6 87,9 87,9 6,09 (s)
7 158,4 160,4 -
8 111,6 1135 -
9 151,6 151,3 -
10 104,4 1044 -
11 25,1 24,9 1,33 (s)
12 21,4 21,6 1,38 (s)
Iy 194,3 2018 -
2 134,1 51,5 2,78 (dd, 7,5, 16,5)
2,79 (dd, 2,5, 16,5)
3 145,1 73,3 3,87 (m)
4' 18,2 19,8 1,22 (d, 6,5)
5-OMe 56,0 55,8 3,88 (s)
7-OMe 55,7 55,9 3,82 (s)
3’-OMe 56,1 3,31 (s)
3-OH 3,45 (s)

A e ciia MA3 (do trong CDCI), ¥do trong CDCls, 125 MHz, 9500 MHz.
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Hinh 3.23. Cdc twong tac COSY va HMBC chinh ciia MA9Y

3.3.10. Hop chat MA10: Malloapelta K (Hop chat méi)

MeO

MeO MeO O

OH

OMe OH
MA10 MA9

Hinh 3.24. Ciu tritc héa hoc ciia hop chit MA10 va hop chit tham khéio

Hop chat MA10 thu dugc & dang bot vo dinh hinh mau trang va cong thuc
phan tir duoc xac dinh 12 C1sH2607 tir HR-ESI-MS tai m/z 355,1751[M+H]*. Phé H-
NMR cta MA10 (do trong CD30D) cho tin hiéu cua proton aromatic tai on 6,10 (S),
mot methylene tai on 2,78 (1H, dd, J = 7,5, 16,5 Hz), ba nhdm oxy methine tai Jn
3,74 (1H, d, J=5,0, 5,5 Hz), 3,85 (1H, s) va 4,71 (1H, dd, J = 5,0, 1,5 Hz), ba nhom
methoxy tai o 3,30, 3,80 va 3,92 (mdi tin hiéu 3H, s), ba nhom methyl tai dn 1,22
(3H, d, J = 6,5 Hz), 1,20 (3H, s) va 1,44 (3H, s). Ph6 3C-NMR va HSQC cua MA10
cho thay 18 carbon, bao gém 1 nhom ketone tai dc 201,7, 6 carbon khong proton tai
8¢ 78,7, 105,2, 113,7, 150,8, 157,9 va 160,0, bdn nhdm methine tai dc 67,7, 75,2, 73,3
va 88,2, mot nhém methylene tai oc 51,7 va 6 carbon methyl tai éc 19,8, 19,7, 25,6,
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56,0, 55,7 va 56,7. Phan tich phd 'H- va 13C-NMR cua MA10 hau hét gibng véi
malloapelta J (MA9) trir sy khac nhau vé tin hiéu caa cac hydroxymethine. Diéu nay
dua trén cac twong tac HMBC gitra H-11/H-12 (0w 1,22/1,44) va C-2 (oc 78,7)/C-3
(oc 75,2), H-3 (0n 3,74) va C-2 (Jc 78,7)/C-10 (dc 105,2)/C-11 (dc 25,6)/C-12 (oc
19,7), gitta H-4 (0w 4,71) va C-2 (dc 78,7)/C-5 (oc 157,9)/C-9 (dc 151,3)/C-10 (oc
105,2), twong tac HSQC gitra H-3 [on 3,74 (dd, J = 6,5, 3,0 Hz)]/C-3 (61 75,2) va H-
4 [on 4,71 (dd, J = 6,5, 1,0 Hz)]/C-4 (Jn 67,8) (Hinh 3.25). Nhitng khac biét nay cho
thiy kha ning hai nhém hydroxy trong vong dihydropyran c6 cau hinh khac nhau.
Bang cach so sanh hang sé ghép gitra H-3 va H-4 caa MA10 (J = 6,5 Hz) va
malloapelta J (Ju-31-4 = 5,0 Hz), cAu dang cua H-3 va H-4 duoc két luan 1a E. Do vay,
cau hinh cia MA10 duoc 1am séng to 1a (3R*,45*)-8-(3-methoxy-1-oxobut-1-yl)-5,7-
dimethoxy-2,2-dimethylchroman-3,4-diol va dat tén la malloapelta K.

Bing 3.10. 86 liéu phé NMR ciia hop chit MA10 va hop chit tham khdao

C oc? oc®? on? ¢ (do boi, J = Hz)
2 78,2 78,7 -
3 71,0 75,2 3,74 (dd, 3,0, 6,5)
4 62,2 67,7 4,71(dd, 1,0, 6,5)
5 158,0 157,9 -
6 87,9 88,2 6,10 (s)
7 160,4 160,0 -
8 113,5 113,7 -
9 151,3 150,8 -
10 104,4 105,2 -
11 24,9 25,6 1,44 (s)
12 21,6 19,7 1,22 (s)
1’ 201,8 201,7 -
2! 51,5 51,7 2,78 (dd, 7,5, 16,5)
3,08 (dd, 6,0, 16,5)
3 73,3 73,3 3,85 (m)
4’ 19,8 19,8 1,20 (d, 6,5)
5-OMe 55,8 56,0 3,80 (s)
7-OMe 55,9 55,7 3,92 (s)
3'-OMe 56,1 56,7 3,30 (s)
3-OH 3,54 (s)

A e ciia MA9 (do trong CDCL3), Pdo trong CDCls, 125 MHz, 9500 MHz.
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Hinh 3.25. Cdc twong tac COSY va HMBC chinh ciia MA10

3.3.11. Hop chat MA11: Malloapelta L (Hop chat méi)

MeO
O
MeO MeO O
OH
OMe OH
MA11 MA9

Hinh 3.26. Ciu tritic héa hoc ciia hop chit MA11 va hop chit tham khéo

Cong thirc phan tir cia hop chat MA11 duogc xac dinh 1a C19H2607 dua trén phd HR-
ESI-MS tai m/z 369,1908 [M+H]* (Tinh toan ly thuyét cho céng thic [Ci9H2007]*,
369,1913). Ph6 H-NMR cua MA11 (do trong CDCls) cho thay céc tin hiéu cua mot
proton thom tai on 6,10 (s), mot nhém methylene tai 6n 2,78 (1H, dd, J = 7,5, 16,5
Hz) va 3,08 (1H, dd, J = 1,0, 16,5 Hz), hai oxymethine tai Jn 3,74 (1H, d, J = 3,0 Hz)
va 4,25 (1H, d, J = 3,0 Hz), bén nhém methoxy tai on 3,50, 3,76, 3,78 va 3,89 (mdi
tin hiéu 3H, s), ba nhém methyl tai dn 1,20 (3H, d, J = 6,0 Hz) va 1,39 (6H, s). Phd
13C-NMR va HSQC caa MA11 xuit hién céc tin hiéu caa 19 carbon, bao gdm mot
nhom ketone tai 5c 202,1, sau carbon khong lién két tryc tiép véi proton tai dc 77,9,
102,2, 113,1, 151,4, 158,3 va 161,7, mot methylen tai oc 51,7, bén methine tai dc
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70,5, 73,5, 74,6 va 88,4, bay carbon methyl tai éc 19,8, 23,5, 24,3, 55,9, 55,9, 56,1
va 57,3. So séanh dir lieu NMR gita MA11 vd MA9 cho thay cau trdc caia MA11
giong véi MA9 véi su thay thé nhém hydroxyl bang nhém methoxyl tai C-4. Piéu
nay ciing duoc thé hién boi twong tic HMBC giita H-11/H-12 (du 1,39) va C-2 (dc
77,9)IC-3 (dc 70,5), H-3 (on 3,74) va C-2 (dc 77,9)/C-10 (dc 102,2)/C-11 (oc 24,3)/C-
12 (6c 23,5), gitta H-4 (0w 4,25) va C-2 (6c 77,9)/C-5 (dc 161,7)/C-9 (oc 151,4)/C-10
(dc 102,2), giira methoxy (du 3,50) va C-4 (dc 74,6) (Hinh 3.27). Do d6, cau tric cua
MA1l duoc xac dinh la 8-[1-oxobut-(3-methoxy)-yl]-4,5,7-trimethoxy-2,2-
dimethylchroman-3-ol va duogc dat tén la malloapelta L.

Bing 3.11. 86 liéu phé NMR ciia hop chit MA11 va hop chit tham khdo

C oc? oc*® on© (dd bdi, J = Hz)
2 78,2 77,9 -
3 71,0 70,5 3,74 (d, 3,0)
4 62,2 74,6 4,25 (d, 3,0)
5 158,0 161,7 -
6 87,9 88,4 6,10 (8)
7 160,4 158,3 -
8 113,5 1131 -
9 151,3 1514 -
10 104,4 102,2 -
11 24.9 24,3 1,39 (s)
12 21,6 23,5 1,39 (9)
1’ 201,8 202,1 -
2,78 (dd, 7,5, 16,5)
2 51,5 51,7
3,08 (dd, 1,5, 16,5)
3/ 73,3 73,5 3,83 (m)
4 19,8 19,8 1,38 (d, 6,0)
4-OMe 55,8 57,3 3,50 (9)
5-OMe 55,8 55,9 3,76 (9)
7-OMe 55,9 55,9 3,89 (9)
3'-OMe 56,1 56,1 3,78(s)
3-OH 2,28 (s)

Ao ciia MA9 (do trong CDCL3), do trong CDCls, ¥125 MHz, 9500 MHz.



—HMBC

Hinh 3.27. Cdc twong taic HMBC chinh ciia MA11

3.3.12.Hop chat MA12: Malloflavoside (Hop chit méi)
HO

OH 0) MA13

Hinh 3.28. Céu tritc héa hoc ciia hop chit MAI2 va hop chit tham khéo
Cong thirc phan tir cia MA12 duoc xac dinh 13 C2sH2s013 dura trén phd HR-
ESI-MS tai m/z 549,1603 [M+H]*. Cac tin hiéu proton tai o 7,91 (2H, d, J = 8,5 Hz,
H-2'/6"), 6,97 (2H, d, J = 8,5 Hz, H-3'/5") va 6,66 (s, H-3) dac trung cho sy c6 mat
ctiia khung apigenin. Céc tin hiéu trén phd 3C-NMR ctia MA12 cho biét cau truc

thudc khung apigenin véi sy ¢6 mat cia mot nhom ketone tai oc 184,3 (C-4) va 5
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carbon gan oxy tai dc 157,4 (C-9), 160,6 (C-5), 162,8 (C-4"), 163,5 (C-7) va 166,5
(C-2). Hop chit MA12 duoc xac dinh 1a khung apigenin véi 2 don vi C-
monosaccharide, d6 1a fucopyranosyl va xylopyranosyl bang cach so sanh véi dit liéu
NMR [125]. Lién két S cua cac don vi monosaccharide duoc suy ra tir hing s6 ghép
cap (J = 9,5 Hz) cua tin hiéu proton anome tai on 4,96 (1H, d, J = 9,5 Hz) va 4,96
(1H, d, J = 9,5 Hz). Sy ¢6 mit cta fucopyranosyl duoc xac dinh bang céac tin hiéu cua
mot nhom methyl tai on 1,34 (d, J = 6,5 Hz), 4 proton oxymethine tai on 4,02 (1H,
dd, J =9,0, 9,5 Hz, H-2"), 3,64 (1H, dd, J = 9,0, 2,0 Hz, H-3"), 3,79 (1H, brd, J =
2,0 Hz, H-4"), 3,82 (1H, m, H-5") va m{t proton anome tai on 4,96 (d, J = 9,5 Hz).
Mt khac, su c6 mat cia nhdm xylopyranosyl dua trén tin hiéu ctia proton anome tai
on 4,96 (1H, d, J = 9,5 Hz, H-1"") va ba hydroxymethine tai on 4,14 (1H, dd, J = 9,0,
9,5 Hz, H-2""), 3,50 (1H, t, J = 9,0 Hz, H-3""), 3,81 (1H, m, H-4""), mot nhom
methylene gin oxy tai 3,41 (1H, dd, J = 11,0, 11,0 Hz, Hs-5"") va 4,10 (1H, dd, J =
11,0, 5,5 Hz, Hy-5"). Phd H va 8C NMR cua MA12 gan nhu giéng véi phd cua
MA13 (apigenin 6-C-p-D-xylopyranosyl-8-C-a-L-arabinopyranoside) ngoai trir sy
khac biét nho vé tin hiéu caa methine [H-1"" (6w 4,96 (d, J = 9,5) va C-8 (dc 105,5);
H-2""" (6n 4,14 (dd, J = 9,0, 9,5 Hz) goi y c4c cau dang khéac nhau trong vong arabinose.
Tuong tic HMBC tir H-1" (61 4,96) dén C-5 (dc 160,6)/C-6 (dc 109,2)/C-7 (4c 163,5)
va tir H-1"" (0n 4,96) dén C-7 (dc 163,5)/C-8 (dc 105,5)/C-9 (dc 157,4) da xac dinh
cac nhom fucopyranosyl va xylopyranosyl dinh vgi C-6 va C-8 cua apigenin (Hinh
3.29). Do vy, hop chiat MA12 duoc xé4c dinh | apigenin 6-C-8-D-fucopyranosyl-8-

C-p-D-xylopyranoside, mot hop chit méi duoc dit tén 1a malloflavoside.

Hinh 3.29. Cdc twong taic HMBC chinh cua MA12



91

Bdng 3.12. Sé liéu phé NMR ciia hgp chat MA12 va hep chdt tham khdo

C oc” oc*® op®°(dd boi, J = Hz)
2 - 166,5 -
3 101,6 104,0 6,66 (s)
4 - 184,3 -
3) - 160,6 -
6 - 109,2 -
7 - 163,55 -
8 - 1055 -
9 - 1574 -
10 - 1054 -
1 - 123,7 -

2'6' 127,8 129,7 7,91 (d, 8,5)

3,5 115,3 117,2 6,97 (d, 8,5)
4' 162,8 162,8 -

6-C- Fuc
1" 76,4 4,96 (d, 9,5)
2" 73,0 4,14 (dd, 9,0, 9,5)
3" 80,8 3,50 (t, 9,0)
4" 71,8 3,80*
5 71,9 3,41 (dd, 11,0, 11,0)
4,10 (dd, 5,5, 11,0)
8-C- Xyl

1" 74,2 75,9 4,96 (d, 9,5)
2" 70,1 71,1 4,02 (dd, 9,0, 9,5)
3" 78,9 76,4 3,64 (dd, 2,0, 9,0)
4" 69,6 73,2 3,79 (brd, 2,0)
5" 69,7 76,6 3,82 (m)
6" 17,2 1,34 (d, 6,5)

" occua apigenin 6-C-B-D-xylopyranosyl-8-C-a-L-arabinopyranoside do trong DMSO-ds, ?Po
trong CD30D, 125 MHz, 9500 MHz, *Tin hiéu chong chdp.
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3.3.13.Hop chat MA13: Apigenin 6-C-f-D-xylopyranosyl-8-C-¢-L-

arabinopyranoside

Hinh 3.30. Cdu tric hoa hec va cdc twong tic HMBC chinh ciia MA13

Cong thirc phan tir ciia hop chat MA13 duoc xac dinh 1a CasH26013 (M = 534).
Pho *H-NMR cua hop chat MA13 xuat hién tin hiéu ctiia bon proton ciia vong thom bi
thé para tai 0w 7,95 (1H, d, J = 8,5 Hz, H-2', 6') va 6,94 (1H, d, J = 8,5 Hz, H-3’, 5"). Ngoai
ra, trén pho nay ciing quan sat thay tin hiéu cua 2 gbc duong géom hai proton anome tai on
4,96 (d, J = 10,0 Hz, H-1") va 4,88 (H-1", d, 4,0) cung vai cac tin hiéu caa cac nhom
oxymethine (Ju 4,12-3,81), oxymethylene [dn 3,40 (m)/3,77 (m)] cua hai gbc dudng trén.
Trén pho 3C-NMR cua hop chat MA13 xuat hién cac tin hiéu cta carbon va ciing xéc
nhan sy c6 mat cia bén nhdm methine vong thom bi thé ddi xting para tai dc 117,1 va
129,8, mdt nhom methine con lai tai c 104,0. B&n canh d6 phan tich cAc tin hiéu trén phd
nay cling phat hién sy c6 mat cia mot nhom ketone véi su ¢ mat caa pic tai oc 184,3, cac
carbon vong thom gan truc tiép voi nguyén tir oxy tai oc 161,7, 162,8, 162,9 va 165,5 va
carbon bac bén khéc tai c4c tin hiéu 104,0, 109,8 va 155,0. Céc tin hiéu carbon ciing
tuong ddng vai khung apigenin vai sy ¢ mit caa mot nhom ketone tai dc 184,3 (C-
4) va 5 carbon gan oxy tai dc 155,0 (C-9), 157,3 (C-5), 162,8 (C-4'), 165,5 (C-7) va
166,5 (C-2). Thém vao d6 cac vach tin hiéu cta hai gbc dudng ciing duoc ghi nhan trén
pho nay. Thong qua cac phan tich tuong tac trén phd *H va 13C ¢d thé nhan dinh hai don
vi duong ndy 1a xylopyranoside va arabinose. Do d6 hop chit duoc x4c dinh 1a apigenin
6-C-4-D-xylopyranosyl-8-C-a-L-arabinopyranoside, mot hop chat da dugc phan I4p tir loai
Viola yedoensis [125].
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Bing 3.13. 86 liéu pho NMR ciia hop chit MA13 va hop chit tham khéo

C oc* oc*® 912 (dd boi, J
=Hz)
2 - 166,5 -
3 - 104,0 6,66 (3)
4 - 184,3 -
5 - 157,3 -
6 - 105,1 -
7 - 1655 -
8 - 103,4 -
9 - 155,0 -
10 - 104,0 -
1’ - 1235 -
2,6 127,8 129,8 7,95 (d, 8,5)
35 115,3 117,1 6,94 (d, 8,5)
4' - 162,8 -
6-C-Xyl
1" 74,2 76,0 4,96 (d, 10,0)
2 70,1 72,0 4,12 (m)
3" 78,9 80,3 3,50 (m)
4" 69,6 71,1 4,10 (m)
5" 69,7 71,9 3,40 (t, 9,0)
4,10 (t, 9,0)
8-C-Ara
1" 75,0 76,5 4,88 (d, 4,0)
2 60,4 71,6 3,81 (m)
3 74,2 754 3,65 (m)
4 68,3 70,5 3,81 (d, 9,0)
50 70,0 720 77(mM)

4,05 (dd, 2,5, 9,0)
" dc cua apigenin 6-C-£-D-xylopyranosyl-8-C-a-L-arabinopyranoside [125] do trong DMSO-ds,,
9Po trong CD;0D, 125 MHz, 500 MHz

3.3.14. Hop chat MA14: Malloapelta B

0 A Y o <>
MeO Meo/\ >>)/ ‘/
>
OMe <0Me

Hinh 3.31. Cdu trac hoa hec va cdc twong tic HMBC chinh cia MAl4
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Hop chat MA14 c6 dang bot vo dinh hinh mau tring. Phd HR-ESI-MS cung
cap cong thirc phan tir 14 C17H2004, tai m/z 289,1441 [M+H]* (tinh toan cho cdng thuc
C17H2104: 289,1440). Phé 'H-NMR (trong CDCls), cho tin hiéu cua hai nhém
methoxy tai on 3,86 (6H, s), hai nhom methyl bac ba tai o+ 1,34 (6H, s), mot nhom
methyl bac hai tai on 1,91 (3H, d, J = 6,5 Hz) va 5 proton olefin [dn 6,03 (1H, s), 5,45
(1H, d, J = 10,5 Hz), 6,58 (1H, d, J = 10,5 Hz), 6,38 (1H, d, J = 17,0 Hz) v4 6,69 (1H,
dg, J = 17,0, 6,5 Hz)] duoc thé hién & bang duéi. Céc tin hiéu carbon thu duoc tir phd
13C-NMR cho thiy su c6 mit cia mot nhém ketone (dc 194,2), 5 carbon olefin bac 4
(0c 104,2,111,7,151,9, 156,5 va 158,1), nam carbon methine olefin (éc 127,1, 116,7,
88,0, 134,8 va 144,8), ba nhém methyl (oc 27,5, 27,7 va 18,1) va hai nhém methoxy
(dc 55,6 va 55,9). Bo chuyén dich hda hoc tai dc 76,5 cho thay nguyén tir carbon nay
phai lién két véi oxy. Diéu nay dya trén cac tuong tic HMBC giita H-11/H-12 (1
1,34) va C-2 (5c 76,5)/C-3 (5c 127,1), giita H-3 (5n 5,45) va C-2 (5c 76,5)/C-10 (5c
104,2)/C-11 (8¢ 27,7)/C-12 (dc 27,5), giita H-4 (51 6,58) va C-2 (Jc 76,5)/C-5 (5c
156,5)/C-9 (Sc 151,9)/C-10 (5c 104,2) (Hinh 3.31). Tuong tac HMBC tir H-6 (Su
6,03) dén C-5 (dc 156,5)/C-7 (dc 158,1)/C-8 (dc 111,7)/C-10 (Sc 104,2), tir nhom
methoxy (Jn 3,51) va C-5 (5c 156,5)/C-7 (dc 158,1) cho biét vi tri cua hai nhom
methoxy tai C-5 va C-7. So sanh dit liéu pho NMR ciia hop chat MA14 véi hop chat
malloapelta B thay su phl hop hoan toan [11]. Nhu vay, xac dinh hop chat MA14
chinh la malloapelta B (291).
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Bdng 3.14. Sé liéu phé NMR cia hgp chdt MA14 va hep chdt tham khdo

C oc” 0c*® oxPC (J, Hz)

2 76,5 76,5 -

3 1271 127.1 5,45 (d, 10,5)

4 116,7 116,7 6,58 (d, 10,5)

5 156,5 156,5 -

6 88,0 88,0 6,03 (s)

7 158,1 158,1 -

8 111,7 111,7 -

9 151,9 1519 -

10 104,2 104,2 -

11 27,7 27,7 1,34 (s)

12 27,5 27,5 1,34 (s)

1’ 194,2 194,2 -

2’ 134,8 134,8 6,38 (d, 17,0)

3 1448 144,8 6,69 (dd, 17,0, 6,5)

4 18,1 18,1 1,91 (d, 6,5)
5-OMe 55,9 55,9 3,77 (s)
7-OMe 55,6 55,6 3,84 (s)

" ¢c cria malloapelta B do trong CDCl3 [11] ?150 MHz; ®600 MHz; ©Do trong CDCls,

3.3.15.Hop chiat MA15: Schaftoside

Hop chat MA15 thu duoc c6 cong thic hda hoc CasH28014 (M = 564), qua
phan tich dir liéu pho hop chat duge xac dinh Ia schaftoside c6 cau tric khung
flavone C — Neoschaftoside, mot hop chat da duoc phan lap tir hoa cua loai Viola
yedoensis [125]. Trén phd H-NMR cua hop chat MA15 xuét hién tin hiéu caa bon
proton cua vong thom bj thé para tai 54 7,95 (2H, d, J = 8,5 Hz, H-2', 6') va 6,94 (2H, d,
J =85 Hz, H-3', 5). Ngoai ra, trén phd nay ciing quan sat thay tin hiéu cia 2 gbc duong
gom hai proton anome tai Ju 4,90* va 5,70 (s) clng véi cac tin hiéu cua cac nhom
oxymethine (Ju 3,47-4,18), oxymethylene [on 3,73 (m)/3,88 (m)] cuia hai goc dudng trén.
Trén pho 1*C-NMR cua hop chat MA15 xuat hién cac tin hiéu cia 26 carbon va ciing
xac nhan sy ¢ mat caa bon nhém methine vong thom bi thé ddi xiing para tai dc 117,2
va 129,6, mot nhom methine con lai tai dc 104,0. Bén canh d6 phan tich cac tin hiéu trén
phé nay ciing phét hién su ¢ mat ciia mot nhom ketone vai sy c6 mit cia pic tai oc 184,0,
cac carbon vong thom gan truc tiép véi nguyén tir oxy tai oc 155,0, 161,7, 162,8, 162,9
va 165,5 va ba carbon khong lién két truc tiép vai hydrogen tai céc tin hiéu 104,0,
109,8 va 103,4. Thém vao do6 cac vach tin hiéu caa hai goc duong ciing dwoc thu nhan
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trén pho nay. Thong qua cic phan tich twong tac trén phd *H va 13C c¢6 thé nhan dinh hai
don vi dudong ndy mot 1a glucose va mot Ia arabinose. Tuong tic quan sat duoc trén pho
HMBC cua proton anome cua duong glucose H-1" (0w 4,90) va C-6 (6c 109,8), proton
anome cua duong arabinose H-1" (6u 5,70) va C-8 (dc 103,4) chiing té gbc duong
glucose lién két vai khung MA15 & vj tri C-6 va gdc duong arabinose lién két voi
khung & vj tri C-8 (Hinh 3.32). Ngoai ra, mot s6 tuong tac xa H-C khac ciing quan

st thay trén pho nay.

Bing 3.15. 86 liéu phé NMR ciia hop chit MAI1S5 va hop chit tham khdo

C oct  OcP on?C (@0 bdi, J = Hz)
2 - 1617 -

3 101,9 103,4 6,66 (s)

4 - 184,0 -

5 - 1629 -

6 - 109,8 -

7 - 165,55 -

8 - 104,0 -

9 - 155,0 -

10 - 104,0 -

' - 1229 -
2',6' 128,6 129,6 7,95 (d, 8,5)
3,5 1156 117,2 6,94 (d, 8,5)
4' 162,8 -

6-C-8-D-Glu

1" 73,1 74,9 4,90*

2" 70,7 71,3 4,08*

3" 78,2 80,4 3,47*

4" 69,7 72,0 3,52*

5" 80,8 825 3,40*

6" 60,5 63,2 3,73*/3,88*

8-C-a-L-Ara

1" 746 738 5,70 (s)
2" 68,7 74,4 3,98*

R 74,0 71,9 3,49*

4'" 68,3 64,8 4,18*

5" 70,2 68,7 3,82*/3,92*

" ¢c ciia schaftoside do trong DMSO-ds [125] @ Po trong CDsOD, 125 MHz, ®500 MHz, *Tin hiéu

chong chdp
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QOH O

Hinh 3.32. Céu triic héa hoc Va cdc twong tic HMBC chinh ciia MA15

3.3.16. Hop chat MA16: Apigenin-7- O-f-D-glucoside

SR

OH O

Hinh 3.33. Céu tritc hoa hoc va cdc twong tic HMBC chinh ciia MA16

Hop chat MA16 phan lap dugc dudi dang bot vo dinh hinh mau vang. Trén
phd 'H-NMR cua hop chat MA16 thay c6 xuat hién cap tin hiéu doublet tai on 6,43
(1H,d,J =1,5Hz, H-6) va 6,82 (1H, d, J = 1,5 Hz, H-8) dac trung cho hai proton &
vi tri C-6 va C-8 cua vong A va mét proton olefin tai on 6,84 (1H, s, H-3) cua hop
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chat flavonoid. Hai cap tin hiéu doublet khac tai on 6,92 (2H, d, J = 8,5 Hz, H-3’, H-
5 va7,94 (2H, d, J = 8,5 Hz, H-2', H-6') dac trung cho vong thom B thé para. Tin
hiéu proton anome tai on 5,06 (1H, d, J = 8,0 Hz, H-1"") goi y trong hop chat MA16
c6 mat 1 gdc dudng. Pac biét, hang s6 tuong tac J = 8,0 Hz goi Y Vé sy xuét hién cua
mot dudng B-glucopyranoside. Phd 1*C-NMR caa hop chat MA16 cho thay xuat hién
tin hiéu cong huong cuaa 21 nguyén tu carbon. Trong d6 ¢6 6 tin hiéu tai dc 99,9 (C-
1), 73,1 (C-2"), 77,2 (C-3"), 69,6 (C-4""), 76,5 (C-5"), 60,6 (C-6") khang dinh su c6
mat cua géc duong glucose va tin hiéu 15 nguyén tir carbon dc 164,3 (C-2), 103,0 (C-
3), 182,0 (C-4), 161,6 (C-5), 99,6 (C-6), 162,9 (C-7), 94,9 (C-8), 156,9 (C-9), 105,3
(C-10), 120,9 (C-1", 128,6 (C-2’, 6", 116,1 (C-3", 5", 161,1 (C-4") thudc vao khung
flavonoid c6 vong B thé para. So sanh dir liéu phé NMR cua hop chit s6 MA16 véi
hop chat apigenin-7-0--D-glucoside thay sy phii hop hoan toan [126]. Nhu vay, c6
thé khang dinh hop chat MA16 la apigenin-7-O-4-D-glucoside.

Bing 3.16. S6 liéu phé NMR ciia hop chit MA16 va hop chit tham khdo

C oc” oc*P oH*C (@9 boi, J = Hz)
2 164,2 164,3 -
3 103,0 103,0 6,84 (s)
4 181,6 1820 -
5 161,0 1616 -
6 99,6 99,6 6,43 (d, 1,5)
7 162,8 1629 -
8 94,9 94,9 6,82 (d, 1,5)
9 156,8 1569 -
10 105,3 1053 -
' 1211 120,9 -
2,6 128,1 128,6 7,94 (d, 8,5)
3,5 115,8 116,1 6,92 (d, 8,5)
4' 160,9 161,1 -
5-OH - 12,95 (s)
7-O-p-D-Glu
1" 100,3 99,9 5,06 (d, 8,0)
2" 73,1 73,1 3,26 (dd, 8,0, 9,0)
3 77,0 77,2 3,45 (t, 9,0)
4" 69,9 69,6 3,19 (t, 9,0)
5" 76,4 76,5 3,29 (m)
- 60,8 60,6 3,71 (dd, 2,0, 12,0)

3,50 (dd, 6,0, 12,0)

" ¢c cua apigenin-7-O-p-D-glucoside do trong DMSO-ds [126] @ do trong DMSO-ds, 125 MHz,
P )
9500 MHz
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33.17.Hop chit MAI17: Apigenin 7-O-fD-apiofuranosyl (1—2)-4D-
glucopyranoside
OH

OH

OH OH

Hinh 3.34. Céu tritc héa hoc Va cdc twong tic HMBC chinh ciia MA17

Hop chat MA17 phan lap duoc dudi dang bot vo dinh hinh, mau vang. Trén
pho H-NMR cua hop chat MA17 thay c6 xuat hién cip tin hiéu doublet tai Jn 6,46
(1H,d, J=1,5Hz, H-6) va 6,77 (1H, d, J = 1,5 Hz, H-8) dac trung cho hai proton &
vi tri C-6 va C-8 cua vong A va mot proton olefin tai on 6,61 (1H, s, H-3) cua hop
chat flavonoid. Cap hai tin hiéu doublet khéc tai on 6,90 (2H, d, J = 8,5 Hz, H-3', 5)
va 7,85 (2H, d, J = 8,5 Hz, H-2, 6") dic trung cho vong thom B thé para. Tin hiéu
proton anome tai 615,15 (1H, d, J = 8,0 Hz, H-1"") va 5,48 (1H, d, J = 1,5 Hz, H-1"")
goi y trong hop chiat MA17 c6 mit 2 goc dudng. Phd B3C-NMR cua hop chat MA17
cho thay xuét hién tin hiéu cong huang ciia 26 nguyén tir carbon. Tin hiéu 15 nguyén
tir carbon tai 6c 167,1 (C-2), 103,6 (C-3), 184,2 (C-4), 164,5 (C-5), 101,0 (C-6), 164,8
(C-7), 95,8 (C-8), 158,9 (C-9), 107,0 (C-10), 121,9 (C-1'), 129,7 (C-2, 6'), 117,6 (C-
3/, 5%), 164,5 (C-4") thudc khung flavonoid c6 vong B thé para giéng véi hop chat
MAL16. Su khac biét duy nhat 1a c6 thém mot phan tir duong. D6 chuyén dich hoa
hoc tai C-2 tang nhe (73,1 18n 78,7) goi y xuit hién lién két glycoside tai C-2 cua
duong glucose. So sanh dit liéu phd NMR cua hop chat s6 MA17 véi hop chat
apigenin-7-O-p-D-apiofuranosyl (1—2)-8-D-glucopyranoside thay su phu hop hoan
toan [127]. Nhu vay, xac dinh hop chat s6 MA17 la hop chat apigenin 7-O-5-D-
apiofuranosyl (1—2)-4-D-glucopyranoside.
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Bing 3.17. S6 liéu phé NMR ciia hop chit MA17 va hop chit tham khéo

C oc” oct®  op? < (dd boi, J =Hz)
2 167,0 167,1 -
3 104,2 103,6 6,61 (s)
4 184,0 1842 -
5 163,1 1645 -
6 101,1 101,0 6,46 (d, 1,5)
7 164,8 164,8 -
8 96,2 95,8 6,77 (d, 1,5)
9 159,1 1589 -
10 107,2 107,0 -
' 123,1 1219 -

2,6’ 129,8 129,7 7,85(d, 8,5)

3,5 117,2 117,6 6,90 (d, 8,5)
4' 163,2 164,5 -

7-O-p-D-Glu
1" 100,2 100,2 5,15 (d, 8,0)
2" 78,9 78,7 3,71 (dd, 8,0, 9,0)
3" 78,6 78,4 3,68 (t,9,0)
4" 71,5 71,3 3,45 (t,9,0)
5" 78,4 78,7 3,71 (m)
6" 62,7 62,5 3,95 (dd, 2,0, 12,0)
3,74 (dd, 6,0, 12,0)
2"-p-D-Api
1 1111 110,9 5,48 (d, 1,5)
2" 78,3 78,1 3,99 (d, 1,5)
3" 80,8 80,7 -
4 75,6 754 4,07 (d, 9,5)
3,84 (d, 9,5)

5" 66,0 65,9 3,58 (m)

" §¢ cua apigenin 7-0--D-apiofuranosyl (1—2)-4-D-glucopyranoside do trong CDsOD [127],
Po trong CD30D, *125 MHz, °500 MHz.
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3.3.18. Hop chat MA18: Blumenol C glucoside

Hinh 3.35. Céu triic héa hoc Va cdc twong tic HMBC chinh ciia MA18

Hop chat MA18 thu dugc dudi dang chat bot, mau tring. Trén phd *H-NMR
cua hop chit MA18 xuét hién tin hiéu ciia mot proton olefin cua lién két doi dang E
tai on 5,82 (1H, s), ba nhom methyl singlet tai o4 1,04 (3H, s), 1,12 (3H, s) va 2,01
(3H, s), mot nhdém methyl doublet tai o1 1,26 (3H, d, J = 6,0 Hz) va mdt proton anome
tai 514,33 (1H, d, J = 7,5 Hz) goi ¥ su ¢6 mit ciia mot don vi dudng. Phd 3C-NMR
va HSQC cua MA18 xudt hién tin hiéu cua 19 carbon, bao gém: tin hi€u 13 carbon
dic trung clia hop chat megastigmane tai &c 22,0 (CHs), 25,0 (CH3), 26,7 (CH2), 27,5
(CHa), 29,1 (CHs3), 37,5 (CH2), 48,2 (CH), 52,7 (CH), 77,7 (CH), 125,6 (CH), 169,8
(C), 202,4 (C) va sau carbon déc trung cua mdt glucopyranose tai oc 62,9 (CH2), 71,8
(CH), 75,3 (CH), 77,9 (CH), 78,3 (CH), 104,0 (C). Hang s6 twong tac cua proton
anome H-1" (Ju-1, v = 7,5 Hz) va do chuyén dich héa hoc cta carbon anome tuong
tmg C-1' (& 104,0) cho biét phan dudng 13 O-p-glucopyranose. Phan tich phé HMBC
cho théy vi tri cia hai nhém methyl singlet tai C-1 dugc xac dinh dua vao tuong tac
gitra H-11 (on 1,04)/H-12 (o1 1,12) véi C-1 (oc 37,4)/C-2 (oc 48,2)/C-6 (oc 52,7); vi
tri ctia hai nhém methyl tai C-5 va C-9 lan luot duge xac dinh dua véao cac tuong tac
HMBC gitra H-10 (61 1,26) véi C-8 (6c 37,5)/C-9 (6c 77,7) va H-13 (1 2,01) vai C-4
(6c 125,6)/C-5 (6c 169,8)/C-6 (oc52,7) (Hinh 3.35). Tuong tu, vi tri ciia nhom ketone
dugc xac dinh dua vao cac tuong taic HMBC gitra H-2 (612,08, 2,49)/H-4 (615,82) véi
C-3 (& 202,3). Bang cac dit kién pho H,*C-NMR, HSQC, HMBC va so sanh véi tai
liéu tham khao, hop chat MA18 duoc xac dinh 13 blumenol C glucoside (241) [128].
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Bing 3.18. S6 liéu phé NMR ciia hop chit MA18 va hop chit tham khéo

C oc” octP  oud ¢ (dd boi, I =Hz)
1 37,4 37,4
2,08 (d, 17,0)
2 48,2 48,2
2,49 (d, 17,0)
3 202,4 202,3 -
4 125,6 1255 5,82 (s)
3) 169,8 169,8 -
6 52,7 52,7 1,97 (m)
7 26,7 26,7 1,67 (m)/1,81 (m)
8 37,5 37,5 1,65 (m)/1,72 (m)
9 7,7 77,7 3,82 (m)
10 22,0 21,9 1,26 (d, 6,5)
11 29,1 29,0 1,04 (s)
12 27,5 27,5 1,12 (s)
13 25,0 25,0 2,01(s)
9-O-4-D-Glu
1" 104,1 104,0  4,33(d, 7,5)
2" 75,4 75,3  3,15(dd, 7,5, 9,0)
3" 78,3 78,3  3,35(t,9,0)
4" 71,8 71,8 3,26 (t,9,0)
5" 77,9 779 3,25 (m)
3,67 (dd, 6,0, 12,0)
6" 62,9 62,9

3,86 (dd, 2,0, 12,0)
# o¢ cua blumenol C glucoside do trong CDsOD [128] ®Po trong CDs0D, Y125 MHz, “500 MHz.

3.3.19.Hop chat MA19: Acantrifoside E

Hop chat MA19 thu duoc duéi dang chat bot, mau trang. Trén pho H-NMR
cua MA19 xuit hién tin hiéu cua hai nhém methoxy tai &4 3,87 (6H, s); mét proton
anome tai o1 4,84 (1H, d, J = 7,5 Hz) va hai proton thom tai o4 6,70 (2H, s). Bén canh
do, trén phd 3C-NMR va DEPT cua MA19 xuit hién tin hiéu cua 17 carbon, bao
gém hai nhém methoxy tai &c 57,0, mot carbon oxymethylen tai 6c 136,3; sau carbon
dic trung cua mot don vi duong glucopyranose tai & 62,7 (CH2), 77,9 (CH), 75,5
(CH), 78,3 (2CH), 105,5 (CH), hai carbon methylen dbi xtrng tai &c 104,5, ba carbon
khong lién két truc tiép véi hydro tai &c 136,2, 154,3, 154,3, hai proton olefin tai &
126,5 va 132,5 va mot nhém methyl tai &c 18,5. Hang sé twong tac cua proton anome
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Jur, w2 = 7,5 Hz, cling voi @6 chuyén dich hoa hoc cua carbon twong tng & 105,5
cho biét don vi duong 1a O-B-glucopyranose. Trén phéd HMBC xuét hién tuong tic
gitta H-3/H-5 (&4 6,70) véi C-1 (& 136,3), C-2/C-6 (& 154,3), C-4 (& 136,2)/C-7
(6 132,2) cho phép quy két gia tri d6 dich chuyén hoa hoc carbon tai cac vi tri thugc
vong thom, dong thoi xac dinh vi tri gan két caa nhém oxymethylene (7-CH:-O) tai
C-1 (Hinh 3.36). Vi tri cta hai nhém methoxy dbi xang tai C-2/C-6 va nhoém pro-1-
enyl tai C-4 duoc xac dinh dua vao twong tic HMBC gitra nhém methoxy (on 3,87)
véi C-2/C-6 (& 104,5) va gia tri d6 dich chuyén héa hoc tai C-4 (&c 136,2). Tuong
tu, Vi tri cua phan duong tai C-7 duoc xac dinh dya vao tuong tac H-1' (64 4,84) Voi
C-7 (& 132,2). Tr céc bang ching phé trén hop chit MA19 duge xac dinh 1a 4-
hydroxy-3,5-dimethoxybenzyl-O-$-D-glucopyranoside hay con goi la acantrifoside
E. Két luan nay ciing duoc kiém chang khi so sanh sé liéu phd NMR caa MA19 véi
tai liéu da cong b [129].

Bing 3.19. 86 liéu phé NMR ciia hop chit MA19 va hop chit tham khdo

C oct®  on© (dd bdi, J = Hz)

1 136,4 1363 -

2,6 1544 1543 -

3,5 1055 104,55 6,70 (s)

4 1355 1362 -

7 1322 1322 6,36 (d, 16,0)

8 126,6  126,5 6,25 (dq, 16,0, 6,5)

9 18,6 18,5 1,88(d, 6,5)
2,6-OMe 57,1 57,0 3,87 (5)

3-0-4-D-Glu

Ik 1056 1055 4,84(d,7,5)

2’ 75,6 75,5 3,49 (dd, 7,5, 9,0)

3/ 78,5 78,3 3,23 (t, 9,0

4 71,5 71,4 3,43 (t,9,0)

5 78,0 779 3,44 (m)

3,52 (dd, 12,0, 5,0)
3,83 (dd, 12,0, 2,0)
#)gc cua acantrifoside E do trong CDsOD [129] Po trong CDs0D, 125 MHz, 9500 MHz.

6’ 62,7 62,6
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Hinh 3.36. Céu triic héa hoc va cdc twong tic HMBC chinh ciia MA19

3.4. Tong hop cac hop chit da dwge phan 1ap va xac dinh cu tric tir loai M.

apelta.

Nhu véy, da c¢6 21 hop chit duoc phan lap, bao gdm cd 14 chromene (MAla,
MA1b, MA2a, MA2b, MA3 -MA11, MA14), 5 flavonoid (MA12, MA13, MA15-
MA17) va hai hop chat khéc (MA18, MA19) tir oai M. apelta. Trong d6 c¢6 14 hop chat

méi va 7 hop chat da biét.

Bdang 3.20. CAc hogp chit di dwoc phén ldp va xdc dinh cdu tric tiv M. apelta

STT | Hop chat Tén goi

1 Hai hop chat méi (+)-malloapelta C (MA1la)
MAla va MA1b (-)-malloapelta C (MA1b)

2 Hai hop chat méi (-)-malloapelta D (MAZ2a)
MA2a va MA2b (+)-malloapelta D (MA2b)

3 Hop chat méi MA3 malloapelta E

4 Hop chat méi MA4 malloapelta F

5 Hop chat méi MAS malloapelta G

6 Hop chat méi MA6 malloapelta H

7 Hop chat méi MA7 malloapelta I

8 Hop chat méi MAS malloapelta II

9 Hop chat méi MA9 malloapelta J

10 | Hop chat méi MA10 malloapelta K

11 | Hop chat moi MA11 malloapelta L

12 | Hop chat méi MA12 malloflavoside

13 | Hop chat MA13 apigenin 6-C-f-D-xylopyranosyl-8-C-a -

L-arabinopyranoside

14 | Hop chat MA14 malloapelta B

15 | Hop chat MA15 schaftoside

16 | Hop chat MA16 apigenin-7-O-f-D-glucoside

17 | Hop chat MA17 apigenin 7-O-f-D-apiofuranosyl (1—2)-

S-D-glucopyranoside
18 | Hop chat MA18 blumenol C glucoside
19 | Hop chat MA19 acantrifoside E
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Hinh 3.37. Céu triic c&c hop chit dwoc phan ldp tiv loai M. apelta



106

3.5. Hoat tinh sinh hoc ciia cic hop chit

3.5.1. Panh gia sang loc hoat tinh rc ché sy phat trién té bao ung thw ciia cic hop
chat phén lap duoc.

Pau tién, cac hop chat duoc sang loc kha ning gay doc té bao ung thu trén 2
dong té bao PC-3 va MCF-7.

MCF-7 (Michigan Cancer Foundation-7) c6 ngudn gdc tir mot khéi u ac tinh
& v cia mot bénh nhan nit 69 tudi duoc phét hién vao nim 1970. MCF-7 duoc tim
ra vao nam 1973 bai Herbert Soule va cong su. Truéc MCF-7, cac nha nghién cuu
ung thu khong thé c6 dugc dong té bao tuyén vi c6 kha nang sdng 1au hon vai thang.
Pay la dong té bao duoc nghién ciru pho bién nhat, chiém hon 2/3 tong s bai béo vé
cac dong té bao ung thu va [111, 130].

PC-3 Ia mot dong té bao ung thu tuyén tién liét dugc tim ra vao nam 1979 tir
di cin xuong cia ung thu tuyén tién liét d6 IV & mot ngudi dan éng da trang 62 tudi.
Céc té bao PC-3 rat hiru ich trong viéc diéu tra nhitng thay ddi sinh hoa trong céc té
bao ung thu tuyén tién liét tién trién va trong viéc danh gia phan ung cia ching dbi
V6i cc tac nhan hoa tri liéu. Té bao PC-3 ciing duogc sir dung dé nghién ctu s lay
nhiém virus trong té bao dong vat c6 va, ¢ biéu hién phan tng mién dich [111, 112].

Chat dbi ching duong 13 cac mau ¢ chira doan ADN/ARN muc tiéu da duoc
biét trudc, trong khi chat dbi ching am 1a nhitng mau khong c6 doan ADN/ARN muc
tiéu dé nham gilp kiém soat duoc qua trinh nhidm chéo khi thuc hién cac phan tng.
Carboplatin va Mitoxantrone 13 hai trong s nhitng loai thuéc dung dé diéu tri cho
bénh nhan ung thu budng tring, ung thu dai trang va ung thu va [131], duoc st dung
nhu céc chat d6i chimg duong.

Té bao PC-3 va MCF-7 duoc xtr 1y véi cac hop chat ¢ ndng d6 30 pM trong
48 gio va % té bao séng duoc xac dinh bang phuong phap MTS. Két qua dugc thé
hi¢n & Bang 3.21.



Bdng 3.21. Két qud sang loc hogt tinh gdy déc té bao ung thw ciia cac hep chat

107

Hop chat % té bao soéng s6t tai 30 pM
PC-3 MCF-7

MA1 35,4+0,33 25,7%0,23
MA2 33,1+0,57 39,5%0,25
MA3 37,9£0,35 16,2+0,15
MA4 29,7%0,27 13,1+0,12
MAS 49,2+0,47 49,0+0,45
MAG 26,7%0,25 11,7+0,11
MA7 30,50£0,28 14,60+0,13
MAS 1,90+0,02 10,00+0,09
MA9 102,20+0,94 68,70+0,62
MA10 88,70+0,67 69,50+0,59
MA1l 94,00£0,86 78,70+£0,71
MA12 100,30+0,92 79,00+0,71
MA13 91,90+0,85 72,60+0,65
MA14 12,00+£0,11 10,40+0,09
MA15 109,50+1,01 77,70£0,70
MA16 78,30%0,72 58,20%0,52
MAL17 109,30+1,00 79,10+0,71
MA18 97,40£0,90 80,40x0,72
MA19 102,50+0,94 66,70+0,60

Mitoxantrone™ | 27,50+0,8 21,60 + 0,70

*Mitoxantrone duwoc diing nhw chat doi chitng dwong

Két qua cho thay, c6 t6i 9 hop chit tac dung gay doc té bao ung thu >50% (tuc
1a % té bao sbng sot < 50%), gdbm MA1-MAS va MA14. Cac hop chit nay co tac
dung dong thoi 1én ca 2 dong té bao PC-3 va MCF-7. Trong d6 MAS c6 tac dung tot
nhat, véi ti 1é séng s6t cua ca 2 dong lan luot 1a 1,9+0,02% va 10,0+0,09%.

HT-29 1a dong té bao ung thu dai trang & nguoi, duoc Jorgen Fogh tim ra vao
nam 1964 tir mot phu nit da trang 44 tudi. Trong nghién ctu tién 1am sang, cac té bao
HT-29 d3 duoc nghién ctu vé kha ning biét hda va mé phong md dai trang trong dng
nghiém, mot dic diém khién HT-29 tré nén hitu ich cho nghién ciu té bao biéu mo
[132].

TOV-21G la dong té bao biéu hién hinh thai biéu mé dwoc phan 1ap tir budng
trieng cua mot phu nix 62 tudi bi ung thu biéu mé tuyén ac tinh nguyén phat tir nim
1991. Dong té bao nay di duoc Ky gui bai Pai hoc Montreal. TOV-21G duoc sir dung
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pho bién @& nghién ciru cac con dudng ung thu budng tring, chat wc ché tyrosine
kinase kép, cis-platin, chat &c ché IGF-IR... [133].
Gia trj 1Cso cia MA1-MAS, MA14 duoc tiép tuc kiém tra trén 4 dong té bao
PC-3, MCE-7, HT-29 va TOV-21G, sir dung chat d6i chimg dwong 14 carboplatin va

capecitabine. Két qua thé hién & Bang 3.22.

Bdng 3.22. T4c dung gdy doc té bao ung thw ciia cac hep chit.

Dong té bao ung thu-ICsp (uM)

Hop chat PC-3 MCF-7 HT-29 TOV-21G
MAI1 18,9+0,11 6,94+0,10 8,9240,25 3,04+0,12
MA2 3,58+0,21 4,96+0,18 5,24+0,24 1,62+0,24
MA3 4,65+0,26 2,22+0,17 3,71+0,08 2,64+0,02
MA4 6,15+0,08 2,78+0,04 7,21+0,16 4,02+0,51
MAS 16,1+0,15 7,51+0,15 12,40+0,20 3,54+0,02
MAG6 18,7+0,24 7,52+0,11 11,64£0,31 10,42+0,07
MA7 8,89+0,17 6,02+0,09 6,87+0,18 -
MAS 7,29+0,20 4,23+0,05 9,24+0,26 -
MA14 1,60+0,05 1,24+0,04 1,62+0,09 1,72+0,45

Carboplatin - - - 1,15+0,03
Capecitabine 11,20+1,44 - 12,51+0,36 -

Chu thich: CAc té bdo duroc xir 1y véi cac hop chat ¢ nong dé 30 uM trong 48 h, mirc do song st cua
té bao duoc xdc dinh bang thir nghiém MTS. Céc thi nghiém Iap lai 3 lan déc Idp. TB: tri sé trung
binh, SS: sai s¢ chuan.(-): Khdng thiz nghiém

Két qua cho thay, véi dong té bao PC-3, cac hop chat ic ché manh nhét bao
gom MA14>MA2>MA3>MA4>MA8>MA7>MA5>MA6>MAL. Véi dong té bao
MCF-7, thi tur duoc Xép MA14
>MA3>MA4>MAS>MA2>MA7>MAL>MA5>MAG. Véi dong té bao HT-29, thir
tw giam dan 1a MA14 >MA3>MA2>MA7>MA4>MA1>MA8>MABE>MAS. Vi
dong té bao TOV-21G, do khong thi nghiém véi MA7 va MAS nén thir tu 1a MA2
>MA14>MA3>MA1>MA5>MA4>MA6. Qua do, c6 thé thiy hop chit MA14,
MAZ2, MA3 c6 ICso rat thap trén ca 4 dong té bao ung thu (nhé hon 5 uM). Ngoai ra,
cac hop chit MA4, MA7 va MA8 déu khang ung thu t6t ba dong té bao PC-3, MCF-
7 va HT-29 véi ICs < 10 pM.
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3.5.2. Panh gia co ché giy chét té bao ung thw ciia cic hop chit cé hoat tinh manh
thong qua apoptosis va bat hoat yéu t6 nhan NF-kB.

Qua trinh wc ché sy phat trién va kha ning sdng cua té bao duoc quan sét cho
thay su phu thudc liéu lugng & thoi diém 72 gid sau khi u véi cac hop chat MA1-
MAS5 va MA14 vaéi ICso trong khoang 1,62-4,02 uM, thé hién tac dung gy doc té
bao ung thu TOV-21G rat manh (Xem Bang 3.22). Trong d6, hop chat MA2, MA3
va MA14 cho thay tac dung gay doc té bao ung thu nguoi cao hon cac chat con lai.
Mt khac, cac nghién ctu trude day cho thiy hop chat MA14 khéng biéu hién gay
doc té bao trén dai thuc bao RAW 264.7 1én dén 30 uM [134]. Do vay, cac hop chat
MA2, MA3 va MA14 dugc danh gia hoat tinh gdy doc té bao ung thu budng tring
théng qua apoptosis va bat hoat yéu t6 nhan NF-«xB

3.5.2.1. Anh hudng ciia cic hop chat MA2, MA3, MA14 dén yéu té apoptosis

Caspase-8 va caspase-9 la cac protein ho caspase, duwgc ma hoa baoi cac gen
CASP8 va CASP9. Cac gen nay di duoc xac dinh & nhiéu loai dong vat c6 va ¢6 san
dir liéu bo gen hoan chinh. Caspase-8 c6 vai tro truyén tin hiéu bd sung trong té bao
lympho, rat can thiét dé tao ra yéu t6 phién ma NF-kB sau khi kich thich théng qua
c4c thu thé khang nguyén. Caspase-9 dong vai tro khai xudng, quan trong dbi véi con
duong apoptosis va duoc tim thay trong nhiéu mé cua cac loai c6 vi [135].

GAPDH (Glyceraldehyde-3-phosphate dehydrogenase) la mot enzyme c6 kha
ning xUc tac chuyén hoa glyceraldehyde 3-phosphate thanh D-glycerate 1,3-
bisphosphate. Trong diéu kién té bao binh thuong, GAPDH chii yéu ton tai dudi dang
tetramer. Ngoai chirc nang trao doi chat, GAPDH gan day con dugc biét ¢d lién quan
dén mot sb qua trinh khong trao d6i chat, bao gom kich hoat phién ma, bat dau qué
trinh apoptosis va van chuyén nhanh soi truc [136].

BH la mot ho cac protein lién quan véi nhau vé mit tién hoa. Nhitng protein
nay nam & Iép mang ngoai ban tham cua ti thé. Mot vai thanh vién trong sb ching c6
vai tro kich thich qué trinh apoptosis nhu Bax, BAD, Bak va Bok, s6 khac ¢ lai vai
tro Gc ché qué trinh nay nhu Bel-2, Bel-xL va Bel-w [137].

Survivin la moét loai protein ¢ nguoi, dugc ma hoa boi gen BIRCS. Protein
survivin c6 chire ning @e ché kich hoat caspase, do d6 dan dén sy diéu chinh tiéu cuc
ctia qué trinh apoptosis. Do su khéc biét 16n trong biéu hién gitta mé binh thudng-ac
tinh va vai tro nguy@n nhan cua né dbi véi sy tién trién cta bénh ung thu, survivin
hién dang duoc nghién ctru chuyén sau nhu mot biéu hiéu khéi u tiém nang [138].

Pé xac dinh muc do tu chét cua té bao gay ra boi cac hop chat MA2, MA3 va
MA14 trén dong té bao ung thu budng tring, kha ning kich hoat con dudng tin hiéu
tu chét cuia té bao dugc danh gid bang phuong phap Western blot sir dung céac khang
thé twong ting.
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MA2(pM) MA3 (M) MA14(pM)
o 1 3 10 0 1 3 10 0 1 3 10
PARP dai
ddy gi ———— -..'l---- 100
1 1.10 1.97 164 1 183 514 481 1 141 091 030
PARP - B e 1™
cat ngan
1 100 128 19.10 1 128 433 504 1 133 115 314

Caspase 9 | » s s Shm S || S —"—— | S———— 45

1 125 298 299 1 092 135 124 1 245 247 203

Caspase 8 W- "-q] _--?-45

1 097 100 122 1 122 230 478 1 117 361 382

GAPDH | s e e || s e s | s |

Bax | W s s —
1 104 135 104 1 093 374 595 1 080 107 163
Bak | M S S R ([ e || e —— 25
1 121 162 170 1 100 122 121 1 104 164 166

Bel-xL | s s s s I&’ | i_”

1 079 083 061 1 080 065 052 1 083 0627038
Survivin s s - |-
1 049 018 003 1 076 061 026 1 045 016 009
GAPDH | " wr s S || e c s w || Sr——— |

s s - || o a—c— e [~ 20

Hinh 3.38. Anh hwéng ciia cic hop chit MA2, MA3, MA14 dén yéu t6 apoptosis

CAc té bao TOV-21G duoc xir Iy véi DMSO 0,1% (nhém doi ching) hodc c&c hop chdt vdi nong dg
cu thé trong vong 24h. Toan bé té bao sau nudi cdy dwoc ly gidi va xir Iy véi cac khang thé reong
#ng. Mite dé biéu hién cia cdc protein dwoc danh gid trong méi twong quan véi mire do biéu hién
ciia GAPDH, mite dé biéu hiéu ciia nhém doi chig mde dinh 1a 1.

Két qua cho thay khi xur 1y cac té bao TOV-21G véi ba hop chit trén di c6 tac
dung kich hoat céc protein Bak va pro-apoptotic Bax giam céac biéu hién protein Bcl-
XL va khang apoptosis survivin (Hinh 3.38). Hon nita, nhitng hop chét nay lam ting
murc d6 biéu hién poly (ADP ribose), polymerase (PARP), caspase 9 va caspase 8,
cho thay rang nhitng hop chat nay gay ra ca apoptosis bén trong va bén ngoai. Do do,
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cd thé két luan nhitng hop chat nay thé hién tac dung chong ung thu thong qua con
dudng apoptosis cua té bao.
3.5.2.2. Anh huéng ciia MA2, MA3, MA14 dén con dwong tin hiéu NF- kB

Hop chit MA14 duoc biét dén nhu mot chat gay tc ché qua trinh hoat hoa
NF-«B, gy ra boi LPS [134]. Vi vdy, c4c hop chat MA2 va MA3 duoc kiém tra cliing
MA14 xem c6 kha ning anh huéng dén con dudng truyén tin hiéu NF-kB hay khéng.

IxB kinase 12 mot phirc hop enzyme c6 lién quan dén viéc truyén phan tng
cua té bao ddi voi chuang viém, cu thé 1a diéu hoa té bao lympho. Phuc hop enzyme
IkB kinase 1a mot phan cua tang tai nap tin hiéu NF-kB nguoc dong. Protein IkBa
lam bat hoat yéu té phién ma NF-kB bang cach che céc tin hiéu dinh vi nhan cua
protein NF-«xB va giit chiing duoc ¢ 1ap & trang thai khong hoat dong trong té bao
chat [139].

Yéu t6 nhan p65 (NF-kB p65) dugc ma hda boi gen RELA trén nhiém sac thé
s6 11 & nguoi va thudc ho protein Rel. N6 1a mot trong hai tiéu don vi cia NF-kB di
hoa véi cac tiéu don vi khéc 1a p50 hoic p52. N6 dic biét dong mét vai tro quan trong
trong viéc phién ma gen immunoglobulin kappa trong céc té bao bach huyét B truong
thanh. P-p65 12 mot khang thé don dong cua thé ddi voi RELA, dugc phat hién khi
phosphoryl héa NF-«xB. N6 khong phan ¢ng chéo véi tiéu don vi p50 hoic cac protein
lien quan khac. Do vay, né c6 cac tng dung nhu két taa, hda mé mién dich, mi&n dich
huynh quang va Western blot [134].

Myc & mét ho gen diéu hoa va proto-oncogene ma hda cho cac yéu t phién
ma. Ho Myc bao gdm ba gen lién quan dén con ngudi: c-myc, I-myc va n-myc. C-
myc 1a gen dau tién duoc phat hién trong ho nay, do twong ddng véi gen virut v-myc.
Trong bo gen cta con ngudi, c-myc nam trén nhidm sic thé s6 8 va dugc cho 1a diéu
chinh biéu hién cua 15% tat ca cac gen thong qua lién két trén cac trinh ty ting cuong
[140].

Cyclin D1 l1a mét loai protein & nguoi dugc mé héa boi gen CCND1. Gen nay
nam trén nhanh dai cua nhidm sic thé 11. Cyclin D1 dwoc gap trong tit ca cac mo
ctia ngudi trudng thanh ngoai trir cac té bao c6 ngudn gbc tir dong té bao gdc tay
xuong. Sy khuéch dai hodc biéu hién qua muc cua cyclin D1 dong vai tro then chét
trong su phat trién caa mot nhom bénh ung thu ¢ ngudi bao gom u tuyén can giép,
ung thu v, ung thu rudt két, ung thu hach, u ac tinh va ung thu tuyén tién liét. Ngoai
tinh nang diéu hoa phu thugc CDK cua chu ky té bao, cyclin D1 con lién két va diéu
chinh hoat dong cua céc yéu té phién ma, wc ché nhan va chi phdi qué trinh acetyl
héa [141].
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Hinh 3.39. Anh hwong ciia cdc hop chit MA2, MA3, MA14 dén con dwong tin
hiéu NF- kB
CAc té bao TOV-21G duoc xir 1y bang 0,1% DMSO (doi chimg) hodc c&c hop chdt ¢ nong do duwoc
chi @inh trong 24 gio. Tong sé té bao ly gidgi da dwoc thuc hién qua trinh mién dich véi cac khang
thé duroc chi dinh. Mite dé biéu hién protein di dwoc dinh lwong theo GAPDH va mize dé kiém soét
duge dt 6 mic 1.

Két qua cho thay hop chat MA2 va MA3 1am giam muac do phosphoryl hoa
NF-xB va NF-kB tong, trong khi cac hop chat nay 1am ting muc do uc ché NF-«xB
(IxB) (Hinh 3.39). Cac gen dich NF-kB, c-myc va cyclin D1 da giam khi té bao TOV-
21G duoc xu Iy véi MA2 va MA3. Mit khac, con duong truyén tin hiéu NF-«B da
duoc bao cdo co lién quan dén sy sinh truong té bao, qué trinh apoptosis, viém va
hinh thanh khéi u [139, 140, 142]. Do d6, cac phat hién nay cho thay tiém ning tng
dung cua cac hop chat MA2, MA3 va MA14 d diéu tri ung thu va cac bénh viém
nhiém théng qua viéc diéu chinh NF-kB.

3.5.3. DPanh gia co ché khang ung thw ciia cac hop chit ¢ hoat tinh manh théng qua
giam biéu hién ANO1

Anoctamin 1 (ANO1), la mot loai protein ¢ nguoi dugc ma hoa bai gen ANO1,
duogc biét dén nhu mot kénh chloride kich hoat calcium (CaCC). ANO1 dugc thé hién
rong rai trong cac mod khac nhau va diéu chinh nhiéu hoat dong sinh Iy nhu bai tiét té
bao biéu md, co co tron, ting trudng té bao va truyén dan té bao than kinh. Pac biét,

ANOI dugc khuéch dai cao va biéu hién & nhiéu loai ung thu biéu mé bao gdm ung
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thu biéu mo té bao vay miéng, ung thu tuyén tién liét, v va thuc quan va cé lién quan
dén su sinh trudng, di can va xam 14n cua té bao ung thu. Mic du co ché co ban chua
1d rang, nhung tac dung chéng ung thu cua Gc ché ANO1 dia duoc béo céo trong mot
s6 nghién ctru. Sy sinh truong té bao, di cin va xam 14n té bao ung thu tuyén tién liét
va ung thu miéng di giam dang ké do &c ché chtic ning kénh ANO1 va giam muc
protein ANO1. Ngoai ra, diéu chinh giam ANO1 véi viéc diéu tri ANO1 shRNA lam
giam dang ké sy phat trién khéi u trong md hinh chudt xenograft ung thu tuyén tién
liet [6]. Bang ching méi day cho thdy ring cac chat ¢c ché ANO1 cd thé 1a mot
phuong phap kha thi dé diéu tri ung thu tuyén tién liét, ung thu miéng va nhiéu loai
ung thu khac biéu hién mic ANOI cao. Cho dén nay, mot sé chat tc ché ANO1 da
duoc bao céo, bao gém CaCCinn-A01, T16Ainn-A01, idebenone, tannic acid, Ani9 va
Ani9-5f. Tuy nhién co ché hoat dong va dic tinh duoc ly cia chiing van chua duoc
hiéu day du va nhitng chat ic ché nay dang & giai doan dau cia qua trinh kham pha
thudc. Céc san pham ty nhién 12 ngudn gdc cua cac ché pham thude khac nhau da cho
thay tiém niang duoc Iy nhu 1a tac nhan diéu tri trong nhiéu loai ung thu. Cac hop chat
tir M. apelta (Lour.) cho thay nhiéu hoat tinh sinh hoc thi vi bao gom khang vi-rdt,
bao vé gan va gay doc té bao. Trong d6, hoat tinh gy doc té bao dugc cho l1a do su
c6 mit cia cac hop chat chromene. Do vay, cac hop chat da duoc phan lap, tr MA1-
MA19 duoc danh gia vé hoat tinh gay doc té bao va tac dung uc ché ANOL.

3.5.3.1. Xdc dinh va mé td thudc tinh cia Cac chat irc ché ANOI.

FRT (Fisher Rat Thyroid) 1a dong té bao biéu mé kém biét hoa c6 ngudn géc
tir tuyén gidp cua chudt Fischer. Cac té bao FRT dugc phan cuc tét ca vé hinh thai va
chtc ning va trong sé cac dau hiéu tuyén giap chi biéu hién Pax8 mot mién duoc
ghép ndi co chira protein dugc tim thay trong cac té bao tuyén giap, than va ndo. Dong
té bao FRT cho phép nghién ciu cac van dé nhu: co ché thu nhan va duy tri tinh phan
cuc trong cac té bao biéu md, qué trinh phan loai protein trong cac té bao phan cuc
va qua trinh kiém soét enzyme phién ma dic hiéu cua tuyén giap [112].

Actin 1a céac protein dugc bao tdn cao c6 lién quan dén sy van dong, cau tric
va tinh toan ven cua té bao. g-actin 12 mot trong sau dang dong phan actin khéac nhau
da dugc xac dinh ¢ nguoi. f-actin da duogc chirng minh la kich hoat iNOS, do d6 lam
tang san xuat NO. S-actin thuong dugc str dung trong phuong phap Western blot nhu
mot bién phéap kiém soét tai trong, dé binh thuong hda tong lugng protein va kiém tra
su phan hay protein cudi cling trong cac mau [113, 134].
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Téc dung tc ché ANO1 cua cac hop chat MA7, MA8, MA14, MA16, MA18
va MA19 duwoc danh gid bang phuong phip YFP (quenching assay)
(F46L/H148Q/1152L) trong cac té bao FRT biéu hién bén vicng ANO1 nguoi (Hinh
3.40). Két qua cho thay ca hai hop chit MA7 va MA8 déu thé hién tac dung @c ché
ANO1> 99% & nong do 25 pM, thé hién ¢ cuong do tin hiéu huynh quang giam dan
va mét hoan toan theo thoi gian sau khi duoc bd sung ATP (Hinh 3.40A). Biéu hién
cia ANO1 ¢ dong té bao FRT, FRT-ANO1 va PC-3 dugc kiém tra bang Western blot
va két qua cho thay chi c6 bang dac hiéu voi ANO1 dugc xac dinh ¢ dong té bao
FRT-ANO1 va PC-3. Pang chu ¥, trén dong té bao PC-3, hop chat MAS lam giam
biéu hién ANO1 manh hon so véi MA7, mic @6 biéu hién cia ANO1 khi té bao dugc
xur Iy véi MA7 hoac MA8 déu giam so voi nhom ddi ching. O nong d6 10 pM, biéu
hién MAB8 tic ché biéu hién ANO1 thap hon c6 ¥ nghia théng ké khi so sanh véi nhom
d6i chitng (P < 0,01). O cling néng do nay thi sy khac biét khong co y nghia thong ké
gitta mau xur Iy véi MA7 va mau ddi chang (Hinh 3.40C).
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Hinh 3.40. Phét hién cac chdt c6 tac dung rrc ché ANOL.

(A) Tac dung irc ché ANO1 cuia cac hop trén céc té bao FRT biéu hién ANOI ngueoi va YFP dgt bién.
CAc té bao dau tién dwoC Xit Iy truedc véi cac MAT va MA8 ¢ 25 uM trong 20 phiit. ANOI dieoc kich
hoat bgi ATP 100 uM. (B) Biéu hién protein ANO1 trén cé4c té bao FRT, FRT-ANO1 va PC-3. (C)
Téc dung ciia MA7 va MA8 dén mire dé biéu hién cia protein ANOL1 trén té bao PC-3. Té bao PC-
3 duwoc xit 1y voi MAT va MAS8 (10 uM) trong 24 gic. (phai) Tom tdit vé curong dg ddi tan. Curong do
ddi ANOI duwroc chudn hda thanh g-actin (trung binh £ S.E., n = 3). ** P < 0,01.
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3.5.3.2. Tdc dung vc ché ¢6 chon loc ANOI ciia MA8

Céc hop chat MA7, MA8 va MA14 tc ché kha ning séng cua té bao PC-3,
Vi ICso lan luot 12 8,89 + 0,17, 7,29 + 0,20 va 1,60 + 0,05 so vé&i dbi ching duong,
capecitabine (Xem Bang 3.22). Trong s6 c4c chat ndy, MAS 1am ngin chan manh
hoat dong cua kénh ANO1, giam mirc do biéu hién protein ANO1 trong té bao va
giam ca kha ning song cua té bao PC-3 nén duoc chon dé nghién ctru sau hon.

Pé khao sat tac dung wc ché kénh ANO1 chloride cia MAS, dong dién trén
mang dinh dugc do trén cac té bao FRT biéu thi ANO1 ngudi. Két qua duoc thé hién
& Hinh 3.41. Két qua cho thay hop chat MAS c6 tac dung ¢ ché manh dang ké dong
dién ANO1 chloride, duoc kich hoat boi ATP véi ICso 1a 2,64 uM. DBé quan sat tac
dung caa MAS 1én con dudng tin hiéu calcium, cac té bao FRT thém vao chét chi thi
calcium huynh quang, Fluo-4. Tién xir ly MA8 khong lam thay d6i dang ké su gia
tang ndng d6 calcium trong té bao do ATP gay ra. Pé danh gia tac dung anh huong
Ién kénh chloride khac cia MAS, dong dién mang dinh dugc do bang bo diéu khién
truyén qua mang soi (cystic fibrosis transmembrane conductance regulator, CFTR)
trén té bao FRT biéu hién & nguoi. Két qua 1a MAS thé hién tac dung wc ché tdi thiéu
d6i v&i hoat dong cua kénh CFTR & nong d6 30 puM cho thay su @c ché hoan toan
ANOL1.
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Hinh 3.41. Tdc dung irc ché cé chon loc ciia MAS.

(A) Anh hweng cua MAS Ién dong dién mang dinh quan sdt duwrot trong cac té bao FRT biéu hién
ANO1. MAS8 durgc sir dung ¢ Cac nong dé trong 20 phiit triéc khi ANO1 hogt hda bsi ATP (100
UM). (B) Tac dung irc ché ciia MAS theo nong dé (TB % SS, n = 3-4). (C) Anh huong ciia MAS dén
nong dé calcium néi bao duwoc do bang Fluo-4/NW ¢ té bao FRT. CAc té bao duwroC Xir Iy truedt Voi
MAS8 (0, 10, 30 uM) trong 20 phiit trieéc khi xit Iy véi ATP (100 uM). (D) Anh huong ciia MAS 1én
hoat déng cua kénh CFTR chloride quan sdt duwoc ¢ cac té bao FRT biéu hién CFTR nguoi. DONg
chloride CFTR duoc kich hoat béi 10 uM forskolin va dwoc irc ché boi 10 uM CFTRinh-172.
3.5.3.3. Tdc dung irc ché ciia MAS8 doi véi suw sinh trieong va di chuyén té bdo trong
té bao PC-3 va CAL-27

KO (knock out) 1a mét ky thuat di truyén duoc sir dung rong rai lién quan dén
viéc loai bo hoic bat hoat c6 muc tiéu mot gen cu thé trong bo gen cua sinh vat. Ki
thuat nay cho phép cac nha nghién ciu nghién ciu chitc nang ciia mot gen cu thé
trong co thé song va hiéu duoc vai trd cua gen d6i v6i su phat trién va sinh Iy binh
thuong cling nhu trong bénh ly ctaa cac bénh. Loai bo gen da duoc st dung rong réi
& nhiéu sinh vat khac nhau nhu vi khuan, nAim men, rudi giam, ca ngua, chuét... O

chuot, viéc loai bo gen thudng duoc st dung dé nghién ctu chic ning caa cac gen
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cu thé trong qué trinh phét trién, sinh 1y hoc va nghién ctru ung thu [139]. Cac nghién
ctu tiép theo vé tac dung tc ché cua MAS8 dugc tién hanh trén té bao ANO1 KO.

Cal-27 1a dong té bao ung thu biéu mé tuyén vay miéng duoc phan lap vao
nim 1982 tir mo trude khi diéu tri cho mot ngudi dan 6ng da tring 56 tudi bi ton
thuong & gitra ludi. C4c té bao CAL 27 1a biéu md hinh da giac va c6 nhiéu hat, thoi
gian nhan dbi 1a 45 gio, bam dinh va phét trién theo kiéu don 16p. Ching khéng véi
diéu tri bang vindesine sulfate, cis-platin hoic actinomycin D. Vi vay, chiing 1a mot
trong sé nhitng dong té bao ung thu dugc nghién ciu phd bién nhat [143].

Céc nghién ctru trude ddy da chi ra rang thuc phong téa ANOL1 e ché su sinh
truong té bao cua té bao ung thu tuyén tién liét di cin va té bao ung thu biéu mo tuyén
vay miéng [144, 145]. Trong nghién ciu nay, MAS gay ra su giam dang ké biéu hién
protein ANO1 trén dong té bao PC-3 va CAL-27, muc d6 giam biéu hién ANO1 ti 1é
nghich véi nong d6 MAS. Biéu hién ANO1 giam manh nhat khi MA8 ¢ nong d6 10
uM dbi véi ca 2 dong té bao PC-3 va CAL-27 (Hinh 3.42 A va B). Ngoai ra, MAS
lam giam dang ké kha nang séng cua té bao trong té bao PC-3, CAL-27 va gay doc
té nhe ¢ té bao ANO1 KO (Hinh 3.42 C va D). Pang chii y, MAS8 khdng anh huong
dén kha ning séng cua té bao ANO1 KO PC-3 & ndng d6 3 uM cho thay tac dung
gy doc té bao co ¥ nghia trén té bao PC-3 biéu hien ANO1. MAS8 ciing lam giam
manh kha ning séng cua té bao CAL-27 biéu hién ANO1, nhung khong phai trong té
bao ANO1 KO CAL-27.
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Hinh 3.42. Anh hwéng ciia MA8 doi véi mirc dp biéu hi¢n ciia protein ANOI va

kha néng song ciia té bao trong té bao PC-3, CAL-27.
(A, B) Phan tich Western blot ANO1 trong céc té bao PC-3 va CAL-27 duroc xir ly véi MAS biéu hién
ANOL. Té bdo duwoc nudi cdy véi MAS trong 24 gio. Té bao loai truc tiép (KO) ANOI duoc thiét lap
bang ki thugt CRISPR/Cas9. (C, D) Anh hwéng cua MAS8 dén kha néing séng cia té bao PC-3, ANO1
KO PC-3, CAL-27 va ANO1 KO CAL-27. MA8 duroc xit Iy ¢ c&c nong do khac nhau trong 72 giorva
khé ndang song cua té bao duwoc xdc dinh bang phwong phip MTS (TB £SS., n = 5). ¥* P < 0,01, ***
P < 0,001.

Pé xac dinh MAB8 ¢6 e ché su di chuyén cua té bao ung thu hay khong, thi
nghiém chita lanh vét thuong duoc thyc hién tiép trén cac dong té bao PC-3 va CAL-
27. Két qua cho thay biéu hién cao ANO1. MA8 ¢ nong d6 1, 3 va 10 uM wuc ché
manh su di chuyén cua cac té bao PC-3 lan luot 12 31,3, 68,0 va 88,3 %, té bao CAL-
27 lan luot 12 31,8, 64,0 va 87,5 %. (Hinh 3.43).
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Hinh 3.43. Anh hwéng ciia MA8 dén sw di chuyén ciia té bao PC-3 va CAL-27.

Té bao dwoc xir Iy bang MAS trong 48 gio va hinh dnh dai dién diroc chup ¢ 0 gio va 24 gio sau khi
tao vét thirong (x 10). Cac thi nghiém Iap lai 3 lan déc 1ap. (A, B) Thiz nghiém chiza lanh vét thiong
dwoc thyc hién trén dong té bao PC-3. (C, D) Thit nghiém chiza lanh vét thiong dwot thiec hién trong
cac té bao CAL-27.

3.5.3.4. Anh huéng ciia MA8 dén sw ting hoat déng caspase-3 va sw phdn tach
PARP trong cdc té bao PC-3 va CAL-27

Apoptosis 1a mot dang té bao tu chét, khac véi hoai tir, trong d6 cac té bao
chét do bi thuong. Pay 1a mot qua trinh c6 trat tu, trong d6 cac chat bén trong té bao
bi pha v& va duoc déng thanh cac goi mang nho dé té bao mién dich “thu gom réc
thai”. Apoptosis gitip loai bo cac té bao trong qua trinh phat trién ciing nhu tiéu diét
C4C té bao tién ung thu va nhidm virus. Do vay, no c6 vai tro dic biét quan trong voi
hé mién dich. Su wc ché dugc 1y ddi véi protein ANO1 gay ra qua trinh apoptosis &
C4C té bao ung thu khac nhau [139, 146].

PARP (Poly ADP ribose polymerase) 13 mot enzym dong vai tro phuc hoi ton
thuong ADN va ngan chan qué trinh ty hity cua té bao trong co thé. Khi co thé bj ung
thu, cac té bao tiép quan ca chic ning nay ciia PARP va loi dung né dé gitp cho khéi
u phat trién. Néu con ngudi hiéu sau duoc co ché ndi trén hay loi dung PARP dé tiéu
diét t& bao ung thu s& co tac dung chira khoi bénh.

Caspase (cysteine-aspartic protease) 1a mot ho cua protease cysteine, c0 vai tro
quan trong d6i Vi su chét rung té bao trong giai doan sinh truéng va phat trién cua
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mot ca thé truong thanh. Mot sé caspase cling tham gia vao hoat dong cua hé mién
dich trong qua trinh trueéng thanh caa lympho bao. Trong dé caspase-3 1a mét protein
caspase tuong tac vai caspase-8 va caspase-9. No dugc ma hda boi gen CASP3. AC-
DEVD-CHO (hay Acetyl-Asp-Glu-Val-Asp-CHO) I chat e ché dic hiéu cao, manh
va c6 thé dao nguoc caspase-3 [147].

Hoechst (hoechst 33342 hay bisbenzimide) 1a mot hop chat hiru co duoc su
dung lam chat nhuém huynh quang cho DNA trong céc (ng dung sinh hoc phan ti.
N6 ¢6 xu hudng lién két véi cac DNA giau adenine — thymine va c6 thé lam giam
mat d6 cua cac DNA d6. Hoechst duoc tron véi cac mau DNA va sir dung dé tach
DNA theo phan trim AT cuia ching bang cach s dung ly tam gradient cesium
chloride (CsCl) [148]. Trong thi nghiém nay, hoechst dugc sir dung dé lam sang cac
té bao chét, gilp cho viéc quan sat qué trinh phan ra dugc dé dang hon.

Sy e ché dugc 1y dbi véi protein ANO1L gay ra qua trinh apoptosis & céc té
bao ung thu khac nhau [146]. Dé kiém tra xem MAS cd gay ra apoptosis ¢ cac té bao
PC-3 va CAL-27 biéu hién mitc ANO1 cao hay khong, tac dong caa MAS Ién hoat
dong cua caspase-3 va su phan cat PARP di duoc quan sat thdy trong céc té bao nay.
Két qua cho thdy MAS8 1am ting manh cac té bao duong tinh véi caspase-3 & céc
dong té bao PC-3 va CAL-27 (Hinh 3.44 A va B). Hoat dong cua caspase-3 duoc ting
1én dang ké boi MAS va thé hién sy phu thudc vao lidu lwong trong cac té bao PC-3
va CAL-27, sy gia ting MAS gay ra hoat dong caspase-3 bi tc ché hoan toan boi
AC-DEVD-CHO, mét chét wc ché caspase-3 dic hiéu (Hinh 3.44 C va D). Ngoai ra,
xtr ly MAS8 1am ting dang ké PARP-1 bi phan cat trong cac té bao PC-3 va CAL-27.
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Hinh 3.44. Anh hwéng ciia MA8 dén hoat dong ciia caspase-3 va sw phan cit

PARP trong té bao PC-3, CAL-27.
(A, B) Hinh dnh dwoc chup sau 24 gio i véi MAB8. Chdt nén Caspase-3 (xanh | cay, 2,0 uM) va
Hoechst 33342 (xanh lam, 1 uM) diwoc Xit Iy trong 20 phiit trieée khi chup. Thanh mau trang thé hién
chiéu dai 200 um. (C, D) Té bao dwroc nudi cdy véi MA8 ¢ nong dg khéc nhau trong 24 gio, sau dé
2 uM co chat caspase-3 duwoc xit ly trong 20 phut. Hogt tinh ciia caspase-3 by ¢ ché bgi 10 uM Ac-
DEVD-CHO (TB % SS., n = 3-4). (E, F) Té bao dwoc nudi cay véi 10 uM MAS trong 24 gio va mirc
dé biéu hién cia PARP, S-actin xdc dinh bang Western blot (TB £ SS., n = 3). * P < 0,05 ** P <
0,01, *** P < 0,001.

Sy khuéch dai va biéu hién qua mic protein ANO1 da duoc béo céo trong cac
truong hop ung thu biéu md khac nhau [149-151]. Bang chang gan ddy cho thiy
ANOL1 la myc tiéu diéu tri tiém nang cho mdt s6 bénh ung thu nhu ung thu tuyén tién
liét, miéng, v{ va tuyén tuy [150, 152, 153]. Trong nghién ctu nay, viéc sang loc trén
cac dong té bao duoc thuc hién dé xac dinh hoat tinh tc ché ANO1 méi tir chiét xuat
methanol cua M. apelta va phat hién ra MAS 1a c6 tac dung tc ché ANO1 thuc su.

Céc bao céo trude day cho thiy chat tc ché ANO1 cd thé diéu chinh sy tién trién cua
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ung thu thong qua diéu chinh giam ANO1 trong nhiéu loai té bao ung thu. Cac chat
rc ché ANOI d3 lam giam kha ning sdng cua té bao trong ung thu v, ung thu biéu
mo té bao vay ¢ dau - c6 (HNSCC) va ung thu biéu md té bao vay thuc quan (ESCC)
bing cach wc ché hoat dong caa protein kinase 1l phu thuéc CaZ*/calmodulin
(CAMKII) ciing nhu su biéu hién thu thé yéu té tang truong biéu bi (Epithermal
growth factor receptor-EGFR) [150, 154]. Ngoai ra, su biéu hién qua mic caia ANO1
con ¢6 tac dung thac day sy phat trién caa khéi u bang cach kich hoat duong truyén
tin hiéu AKT/SRC/ERK1/2 qua trung gian EGFR hoic duong truyén tin hiéu Ras-
Raf-MEK-ERK1/2 [155, 156]. Nhu vay, ANO1 c6 thé 1a muc tiéu thudc tiém ning
quan trong trong diéu tri ung thu théng qua st dung cac chat uc ché ANO1 c6 thé
dem lai két qua kha quan 1am giam tang truéng cac khéi u &c tinh.

M. apelta phan bé nhiéu & Trung Qudc va Viét Nam, von duoc st dung trong
y hoc ¢6 truyén dé chira viém gan man tinh, bénh bach cau va viém dai trang. Chat
flavonoid chiét xuat tir 14 M. apelta c6 hoat tinh chéng oxy hoa va ¢ ché qué trinh
x0 hda gan trong qua trinh xo héa do carbon tetrachloride (CCls) gay ra ¢ chudt thong
qua diéu chinh cac con duong tin hiéu TGF-beta/Smad va NF-xB [157]. Cac dan xuat
benzopyran tir M. apelta cho thay tac dung gy doc té bao dbi véi dong Hep-G2 va
RD [3, 68]. Nhiing két qua nay cho thay chiét xuat M. apelta c6 thé chta cac hoat
chat hitu ich 12 tac nhan tiém nang trong diéu tri ung thu. Trong nghién ciu nay, MA8
da dugc xac dinh 12 mot chat c6 hoat tinh 12 tir chiét xuat methanol caa M. apelta véi
tac dung e ché manh 1én ANO1. Pong thoi MA8 khéng chi wc ché hoat dong cua
kénh chloride ANO1 ma con lam giam dang ké lugng protein ANO1 trong cac té bao
PC-3 va CAL-27. Pang chu y, MAS lam giam dang ké kha niang song sot cua céc té
bao PC-3 va CAL-27 ¢ biéu hién ANO1, nhung nguoc lai chi ¢é tc dung @c ché toi
thiéu d6i voi kha nang séng st cua cac cua té bao ANO1-KO-PC-3 va té bao CAL-
27 (khong biéu hien ANO1) tham chi & ndng do Ién téi 3 uM.

Nghién ciru da chi ra rang idebenone, luteolin va Ani9-5f lam giam dang ké
ca hoat dong cua kénh ANO1 cling véi muac d6 biéu hién protein, dong thoi ching
cho thay sy trc ché manh mé kha ning song sot cua té bao trong cac té bao PC-3 biéu
hién mic ANO1 cao [12, 13, 17, 35]. Tuy nhién, kaempferol va Ani9, chi c6 kha
ning ¢ ché hoat dong cua kénh ANO1 véi tac dung téi thiéu, cho thiy tac dung uc
ché yéu dbi voi kha nang ton tai cua té bao PC-3 [112, 158]. Nhiing phat hién nay chi
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ra rang viéc giam mac do6 biéu hién protein cia ANO1 c6 thé quan trong hon trong
viéc thé hién tac dung chéng ung thu hon 1 ngin chin hoat dong cua kénh ANOL.
Do d6, MAS8 c6 thé cd tac dung Gc ché manh dbi voi kha nang ton tai cia té bao PC-
3, bai vi no ¢6 kha nang lam giam khong chi hoat dong cua kénh ANO1 ma con ca
muc d6 biéu hién protein caia ANO1. Ngoai ra, MAS8 lam giam déng ké toc do di
chuyén té bao cua cac té bao PC-3 va CAL-27 c6 biéu hién ANO1 (Hinh 3.42), dong
thoi ting hoat dong caspase-3 va phan cat PARP, day 1a nhing tin hiéu cua qua trinh
chét theo chuong trinh. Tong két nhiing di liéu thu duoc, két qua cho thiy bing
chang MAB thé hién doc tinh manh ddi v6i ung thu tuyén tién liét va ung thu miéng,

it nhat mot phan dén tir qua trinh chét theo chwong trinh, théng qua tc ché ANOL.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Tur 14 loai Mallotus apelta thu hai tai Ngoc Thanh, Phuc Yén, tinh Vinh Phdc,
sau khi xtr Iy ngdm, chiét va tién hanh phan l1ap bang cac phuong phap sac ky va cac
phuong phap pho hién dai, da c6 21 hop chat da dugc phan lap va xac dinh cau tric
hoa hoc. Cu thé la:

- 14 hop chat moi 1a (+)-malloapelta C (MA1a) va (-)-malloapelta C (MA1b),
(-)-malloapelta D (MA2a) va (+)-malloapelta D (MA2b), malloapelta E (MA3),
malloapelta F (MA4), malloapelta G (MAS5), malloapelta H (MAG6), malloapelta |
(MAT), malloapelta Il (MAS8), malloapelta J (MA9), malloapelta K (MAL10),
malloapelta L (MA11) va malloflavoside (MA12). Trong d6 di sir dung hé thdng
HPLC véi cot ddi quang dé phan tach dugc 4 chat déi quang 1a MAla, MA1b va
MA2a, MA2b tir 2 hdn hop racemic. Cac hop chat ndy déu la chat méi va xac dinh
duoc cau hinh tuyét d6i bang phuwong phap phdé CD thuc nghiém két hop véi phuong
phép tinh toan.

- 7 hop chat da biét, bao gém: apigenin 6-C-S-D-xylopyranosyl-8-C-a-L-
arabinopyranoside (MA13), malloapelta B (MA14), schaftoside (MA15), apigenin-
7-O-f-D-glucoside  (MAL6), apigenin  7-O-p-D-apiofuranosyl  (1—2)-f-D-
glucopyranoside (MA17), blumenol C glucoside (MA18) va acantrifoside E (MAL19).

2. Bi nghién cau tac dung @c ché su phat trién té bao ung thu cua tat ca cac
hop chat phan lap duoc tir loai Mallotus apelta. Két qua thu dugc nhu sau:

- Hop chat MA14, MA2 va MA3 khang ung thu rat tét trén ca 4 dong té bao
PC-3, MCF-7, HT-29 va TOV-21G Véi ICso < 5 uM. Bén canh d6, MA4, MA7 va
MAS8 ciing khéang tét trén ba dong PC-3, MCF-7 va HT-29 véi I1Cso < 10 pM.

- Céc hop chat phan 1ap MA2, MA3 va MA14 duoc phat hién tc ché su phat
trién té bao ung thu budng trang TOV-21G théng qua yéu t6 apoptosis va bat hoat
yéu t6 nhan NF-kB. Diéu nay duoc két luan duwa trén viéc 1am ting biéu hién cua céc
protein Bak, pro-apoptotic Bax, giam biéu hién protein Bcl-xL va khang apoptosis
survivin. Hon nira MA2 va MAS3 ciing lam giam mc d6 phosphoryl héa NF-«xB va
NF-kB tong, dong thoi giam cac gen dich NF-xB, c-myc va cyclin D1.

- Ca hai hop chit MA7 va MAS8 déu thé hién tac dung wc ché ANO1> 99%
trong céc té bao FRT & ndng do 25 uM. Pang chu ¥, trén dong té bao PC-3, hop chat
MAB8 Iam giam biéu hién ANO1 manh hon so v6i MA7. Biéu nay phi hop véi két
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qua khao sat tc dung @c ché kénh ANO1 chloride va con dudng tin hiéu calcium.

MAB8 ¢ ndng do 10 uM ciing duoc két luan 1a giam su sinh trueéng va di chuyén trong
té bao PC-3 va CAL-27, dua trén két qua thi nghiém véi cac té bao té bao ANO1 KO.
Ngoai ra MAS8 lam ting hoat dong caspase-3 va phan cit PARP, day la nhitng tin

hiéu cua qué trinh chét theo chuong trinh.

KIEN NGHI

Ca hai hop chit MA7 va MA8 déu giam qua trinh sinh trudng va di chuyén
trong té bao PC-3 vd CAL-27, thong qua giam biéu hién ANOI, trong d6 MAS biéu
hién t6t hon. Ngoai ra MAS8 lam ting hoat dong caspase-3 va phan cit PARP, xiic
tién su chét theo chuong trinh. Vi vy, can c6 nghién ctru sdu hon vé co ché tac dung
cua hop chat MAS8, nham phéat hién tiém ning ¢ng dung trong diéu tri ung thu.
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1. Hop chit MA1
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Céu truc hoa hoc cac d6i quang ciaa MA1

Chét bot vo dinh hinh mau tring.
Cong thac phan tir CsH2406, M = 336.
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1.1. Phé HR-ESI-MS ciia MA1
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HMBC cua hop chat MAL
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1.7. Phé NOESY cua hop chat MA1
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2. Hop chit MA2

MeO MeO

OMe OH OMe OH
MA2a MAZ2b

Céu truc hoa hoc cac d6i quang ciaa MA2

Chét bot vo dinh hinh mau tring.
Cong thuc phan ti C17H2206, M = 322.
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Phd 'H-NMR

Phd 13C-NMR

Phé HSQC

Ph6 HMBC
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2.1. Phé HR-ESI-MS ciia MA2
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2.3. Phé C-NMR cua hop chat MA2
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HMBC cua hop chat MA2

2.5. Pho
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2.7. Pho NOESY cua hop chdt MA2
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3. Hop chat MA3

MeO O

OMe OH
Cau trac hoa hoc ciia MA3
Chét bot mau trang.
Cong thic phan ti C17H2206, M = 322,
Phé HR-ESI-MS
Ph6 'H-NMR
Phd 13C-NMR
Phé HSQC
Phé HMBC
Phé COSY
Phé NOESY
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3.3. Phg 3C-NMR cua hop chat MA3
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3.5. Phé HMBC cuia hop chat MA3
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3.7. Phd NOESY cua hop chat MA3
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4. Hop chat MA4

MeO

OMe
Céu truc hoa hoc ctia MA4

Chat bot mau trang.
Cong thuc phan tir C17H2006, M = 320.
Phé HR-ESI-MS
Phd 'H-NMR
Phd 13C-NMR
Phé HSQC
Phé HMBC
Phé COSY
Phé NOESY
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4.1. Phé HR-ESI-MS cua hop chat MA4
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a hop chat MA4

13C-NMR cu

4.3. Phé
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4

HMBC cua hop chat MA4

4.5. Phé

BMA54B2-CDC13-HMBC
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4.7. Phé NOESY cua hop chat MA4

BMA54B2-CDC13-NOESY

PP W J. UUL L LAJ\JLiA‘

w

.

o
|

T

6.0 & L
~ f 4+ =

_l A ¥

T'O_I""I""I"“I""\""I""\""I"

7.0 .5 6.0 5.5 5.0 4.5 4.0 3

A I I B B
.5 3.0 2. 2.0 1.5 PpPm



PL26

5. Hop chit MAS

0] OMe OH
Cau truc hoa hoc ctia MA5

Chét bot mau trang.
Cong thuc phan ti C17H2206, M = 322.
Phé HR-ESI-MS
Phd 'H-NMR
Pho 13C-NMR
Phé HSQC
Phé HMBC
Phé NOESY
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5.1. Phé HR-ESI-MS cuia hop chdt MA5

x10 5 |+ESI Scan (rt: 1.159 min) Frag=200.0V NCCT_BMNA56A1.d
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a hop chat MA5

13C-NMR cu

5.3. Phé
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4

HMBC cua hop chat MAS

5.5. Phé

BMA56A1-CDC13-HMBC

PPm

100

110

F120

130

140

150

160

E170

180

190

E200

PP

4

2

5.6. Pho NOESY cua hop chat MAS

BMA56A1-CDC13-NOESY

N I

ppm




PL30

6. Hop chit MAG6

OH O OH
Céu tric héa hoc ciia MA6

Chat bot mau tring.
Cong thire phan ta C16H200s5, M = 292,
Phé HR-ESI-MS
Ph6 'H-NMR
Pho 13C-NMR
Phé HSQC
Ph6 HMBC
Phé NOESY
6.1. Phé HR-ESI-MS cuia hop chdt MAG

%105 |+ Scan (rt: 1.1592 min) NCCT_BMAS58C.d
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4

HSQC cua hop chat MA6

6.4. Phé

BMAS8C-CDC13-HSQC
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HMBC cua hop chat MA6
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6.6. Pho COSY cua hop chat MAG

BMA58C-CDC13-COSYGP
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7. Hop chit MA7

HO

Céu truc hda hoc cia MA7

Chét bot mau vang.
Cong thuc phan tir C20H180s, M = 338.

x104

Phé HR-ESI-MS
Phd 'H-NMR
Pho 13C-NMR
Phé HSQC

Phé HMBC

PL34

7.1. Phé HR-ESI-MS cua hgp chat MA7
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7.2. Pho 'H-NMR cua hop chat MA7
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BMA57C1-MeOD-HSQC
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HSQC cua hop chat MA7
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HMBC cua hop chat MA7
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8. Hop chit MAS

OH 0] OH

Cau truc hoa hoc ctia MAS

Chét bot mau vang.
Cong thuc phan tir C20H2006, M = 356.

Phé HR-ESI-MS
Ph6 'H-NMR
Pho 13C-NMR
Phé HSQC
Ph6 HMBC
Phé COSY
8.1. Phé HR-ESI-MS cua hgp chat MAS

x104 |* Scan (rt: 1.1277 min) NCCT_BMAS58D.d Subtract
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e

'H-NMR cua hop chat MAS

8.2. Phé
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4

HSQC cua hop chat MA8

8.4. Phé
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8.6. Pho COSY cua hop chat MAS
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9. Hop chit MA9

MeO

Cau trac hoa hoc ciia MA9

Chét bot vo dinh hinh mau trang.
Cong thuc phan tir C1sH2607, M = 354.

Phé HR-ESI-MS

Ph6 'H-NMR

Pho 13C-NMR

Phé HSQC

Phé HMBC

Phé COSY

Phé NOESY
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9.1. Phé HR-ESI-MS cuia hop chdt MA9

x10 6 |+ Scan (rt: 0.9630 min) NCCT_BMA54B1.d
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a hop chat MA9

13C-NMR cu

9.3. Phé
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4

HMBC cua hop chat MA9

9.5. Phé
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9.7. Pho NOESY cua hop chat MA9

BMA54B1-CDC13-NOESY
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10. Hop chat MA10

MeO

OMe OH
Cau truc hoa hoc cia MA10

Chét bot vo dinh hinh mau tring.
Cong thuc phan ti Ci13H2607, M = 354.

Phé HR-ESI-MS

Phd 'H-NMR

Phd 13C-NMR

Phé HSQC

Phé HMBC

Phé NOESY
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10.1. Phé HR-ESI-MS cuia hop chat MA10

x10 5 |* Scan (rt: 1.0942 min) NCCT_BMAS54C1.d
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a hop chat MA10

6 BC-NMR cu
BMA5K4C1-CDC13-C1l3CPD
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10.5. Phé HMBC cuia hop chat MA10
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11. Hop chat MA11
MeO

MeO O

OMe OMe
Cau truc hoa hoc cia MA11

Chét bot vo dinh hinh mau tring.
Cong thuc phan ti C19H2307, M = 368.

Phé HR-ESI-MS

Phd 'H-NMR

Phd 13C-NMR

Phé HSQC

Phé HMBC

Phé NOESY
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11.1. Phé HR-ESI-MS cua hgp chat MA11

+ Scan (rt: 1.1540 min) NCCT_BMAS56A2.d
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a hop chat MA11

6 BC-NMR cu

11.3. Ph
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4

HMBC cua hop chat MA11
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12. Hop chiat MA12

OH 0
Cau truc hoa hoc cia MA12

Chét bot vo dinh hinh mau vang.
Cong thuc phan tir C26H23013, M = 548.

Phé HR-ESI-MS

Phd 'H-NMR

Phd 13C-NMR

Phé HSQC

Phé HMBC

Phé COSY

Phé NOESY
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12.1. Phé HR-ESI-MS cua hgp chat MA12

+ Scan (rt: 1.0209 min) NCCT_BMA19C1.d
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12.2. Phé *H-NMR cua hop chat MA12
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a hop chat MA12

6 BC-NMR cu

12.3. Ph
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12.5. Phé HMBC cuia hop chat MA12
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12.6. Phé COSY cua hop chat MA12
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13. Hop chat MA13

OH 0
Cau truc hoa hoc cia MA13

Chét bot vo dinh hinh mau vang.
Cong thuc phan ti C2sH26013, M = 534.

Pho 'H-NMR

Pho C-NMR

Phé HSQC

Phé HMBC

Phé COSY
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'H-NMR cua hop chat MA13
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ua hop chat MA13

13.2. Phé 3C-NMR ¢
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HSQC cua hop chat MA13
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HMBC cua hop chat MA13
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13.5. Phg COSY cua hop chat MA13

BMA.24C1-MeOD-COSYGP
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14. Hop chat MA14

MeO

OMe
Cau trac hoa hoc cia MA14

Chét bot vo dinh hinh mau trang.
Cong thuc phan tir C17H2004, M = 288.

Pho *H-NMR

Pho 3C-NMR

Phé HSQC

Phé HMBC
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'H-NMR cua hop chdt MA14
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14.2. Phé 3C-NMR cua hop chat MA14
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14.3. Phé HSQC cuia hop chdt MA14
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14.4. Phé HMBC cua hop chat MA14

15. Hop chat MA15

Céu truc hoa hoc cia MA15
Chat bot vo dinh hinh mau vang.
Cong thac phan ta CasH2s014, M = 564.
Phd 'H-NMR
Phé 1*C-NMR
Phé HSQC
Phé HMBC
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'H-NMR cua hop chat MA15
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4

HSQC cua hop chat MA15
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16. Hop chat MA16

OH

GIuO @)

OH O
Céu tric héa hoc cia MA16

Chat bot vo dinh hinh mau vang.
Cong thic phan tir C21H20010, M = 432.

Ph6 'H-NMR

Phd 13C-NMR

Phé HSQC

16.1. Phé *H-NMR cua hop chat MA16
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a hop chat MA16

6 BC-NMR cu

16.2. Ph
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17. Hop chit MA17

OH

HO

HO

—

CH,0

OH OH

Cau truc hoa hoc cia MA17

Chét bot vo dinh hinh mau vang.

= 564.

Cong thuc phén tir C26H23014, M

Pho 'H-NMR

Pho 13C-NMR
Phé HSQC

17.1. Phé *H-NMR cua hop chat MA17
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a hop chat MA17

6 BC-NMR cu

17.2. Ph
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18. Hop chit MA18

OGlu

O

4

Cau trac héa hoc cia MA18

Chat bot vo dinh hinh mau tring.
Cong thic phéan t Ci9oH3207, M

=372.

Phé 'H-NMR

Phé C-NMR
Phé HSQC

18.1. Phé *H-NMR cua hop chat MA18
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BMAZ2Z2AZ2-MeOD-HSQC
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19. Hop chat MA19

MeO \

GluO

OMe
Céu tric héa hoc cia MA19

Chat bot vo dinh hinh mau tring.
Cong thie phan ta C17H240s, M = 356.

Phé H-NMR

Phé 1*C-NMR

Phé HSQC

19.1. Phé *H-NMR cua hop chat MA19
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a hop chat MA19

6 BC-NMR cu

19.2. Ph

=l

Bz”

8T —

PST—

ppm

200 180 160 140 120 100 80 60 40 20
19.3. Ph

220

4
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