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MO bAU
Hién nay, xu hudng str dung cac san pham c6 nguon goc tu nhién, dic
biét 1a cac hop chat thién nhién cé ngudn goc tir thuc vat dé chira tri mdt so
bénh da va dang 1a moi quan tam khong chi cua nganh dugc ¢ nude ta ma con
cua cac nudc trong khu vuc cling nhu cac nudce trén thé gioi.

Viéc nghién ctru, phat hién cac hop chdt ma&i ¢6 hoat tinh sinh hoc tir
thién nhién nham phuc vu cudc séng ctia con ngudi ndi chung va cong tac chira
bénh nodi riéng 1a mot trong nhitng nhiém vy quan trong dat ra cho cac nha khoa
hoc. Viét Nam lai dugc thién nhién ban tdng hé sinh thai phong phu, dic biét
1a cac loai thuc vat. Theo théng ké, nudc ta co to1 gﬁn 12.000 loai thuc vat bac
cao c6 mach thudc hon 2.256 chi, 305 ho. Nam 2012, théng ké duoc 4.700 loai
thuc vat dung lam thudc (Cudn “Tir dién ciy thudc Viét Nam*® cua V5 Vin
Chi). Pay 1a mot con sé dang ké va co thé 16n hon rat nhiéu néu tiép tuc diéu

tra, nghién cuu.

Hon nira, ngay nay, cac bénh vé gan dang c6 ty Ié ting cao. Gan la co
quan ndi tang Ién nhat cia co thé tham gia vao qua trinh trao d6i chat, duy trix
ning lwong va giai doc. Vi dam nhiém nhiéu nhiém vu quan trong nhu vay nén
gan ciing 1a co quan rat dé bj tan cdng, hinh thanh nén nhiéu bénh Iy & gan.

Chinh vi vdy, nhi€ém vy dac biét quan trong dugc dat ra cho cac nha khoa
hoc 1a nghién ctru, tim kiém cac hop chat c6 nguon goc tir thién nhién c6 tac
dung bao vé, duy tri chtrc ning gan dé tmg dung trong phong ngira, chira tri cac
bénh vé gan. Cac hop chat thién nhién ludn c6 vai tro chinh trong viéc phat hién
va phat trién cac dugc pham moi.

Trong nhitng nam gan day, ¢ nhidu nudce trén thé gisi va cac nudc trong
khu vuc, viéc nghién ctu vé thanh phan héa hoc va hoat tinh sinh hoc mét sé
loai thuoc chi Eclipta dang dugc cac nha khoa hoc rat quan tam. Chi Eclipta la
mot chi thuc vat thugc ho Cuc (Asteraceae), phan bd rong rii ¢ khip cac tinh
ving dong bang, trung du va mién nai Viét Nam.

Theo nhimg cong trinh da dugc cong bd cho thay, thanh phan hda hoc
cua chi Eclipta, bao gém cac 16p chét chinh nhu: triterpenoid, phenolic, steroid,
thiopene. ... Trong d6, 1op chat chinh dugc tim thay trong loi thudc chi Eclipta
1 triterpenoid. Tac dung duoc Iy cia mot sé chiét xuat va hop chat dya trén
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cac cong dung truyén thong da duoc nghién ciru rong réi vé vai trd cua cac loai
thuoc chi Eclipta.

Theo nghién ctu ciia cac nha khoa hoc da chi ra, cac can chiét cling nhu
cac hop chat cua chi Eclipta c6 tac dung bao vé té bao gan. Trong d6, Co muc
(Eclipta prostrata (L.) L.) 1a mét trong nhitng loai thudc chi Eclipta duoc sur
dung rong réi trén thi truong hién nay. Co muc cd tiém ning 16n vé cac chat cé
hoat tinh sinh hoc nhu: ha sét, chdng viém, hoat tinh gay doc té bao, chéng oxy
hoéa,... Tuy nhién, & Viét Nam, loai nay mdi chi c6 mdt vai nghién ctru so bd
vé thanh phﬁn hoa hoc va hoat tinh sinh hoc.

Tur nhing 1y do d6, ching t6i di lya chon dé tai “Nghién ciu thanh
phan hda hoc va danh gia tac dung bao vé té bao gan cia loai Cé muc
(Eclipta prostrata (L.) L.)”. Nghién ctru ndy s& gop phan lam rd gié tri cling
nhu cong dung cta loai Cé muc. Vi vay, sé& gop phan tich cuc vao viéc khai
thac va st dung mot cach hop 1y ngudn tai nguyén thién nhién cta dat nude.

Pé tai bao gdm cac muyc tiéu sau:
1. Phan 1ap cac hop chat tir loai Co muc.
2. Xac dinh ciu trac héa hoc cua cac hop chét phan 1ap duoc.

3. Panh gia hoat tinh bao vé té bao gan cta cac hop chat phan lap
duoc.
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Chwong 1: TONG QUAN TAI LIEU

1.1. GIOI THIEU VE CHI ECLIPTA:

Bo . Asterales
Ho  : Asteraceae
Chi  : Eclipta

Chi Eclipta Ia mét chi thuc vat c6 hoa thudc ho Cuc, gom maot sé loai
nhu: Eclipta prostrata, Eclipta alatocarpa, Eclipta elliptica, Eclipta leiocarpa,
Eclipta megapotamica, Eclipta platyglossa, Eclipta turkica... Trong d6, loai
Eclipta prostrata la dién hinh nhat. Cé4c loai trong chi Eclipta phan bd rong rai
trén thé giéi. Ngoai ra ciling c6 nhing loai méi dugc phat hién va dang trong
qué trinh nghién ctru.

Nhin chung, céc loai trong chi Eclipta déu moc dai, tuy nhién ching
lai ¢6 nhitng tac dung trong chita bénh. C6 thé ké dén nhu b6 than am, chira ly
hoac di ngoai ra mau, lam den rau téc, dac biét 1a tac dung bao vé gan dugc
nghién ctru sdu hon va tng dung nhiéu trong diéu tri bénh.

Tai Viét Nam, loai Co muc (Eclipta prostrata (L.) L.) pho bién hon

v6i nhiéu tac dung dugce 1y

1.2. GIOI THIEU VE LOAI CO MUTC (Eclipta prostrata (L.) L.)

Bo : Asterales
Ho . Asteraceae
Chi  : Eclipta

1.2.1. Pic diém thuc vat:

Co muc c6 dic diém 1a than hinh tru, mau nau tim nhat, c6 khia doc, cao
tir 30 cm dén 50 cm, duong kinh tir 2 mm dén 5 mm. Than va 14 c6 16ng mau
tréng. La nguyén, kép, hinh méac, c¢6 rang cua, mau xam den va nhan nheo, dai
2,5 -3 cm, rong 1 - 2,5 cm. Phan gdc cua 14 men xudng, khong thiy cudng.
Cum hoa hinh dau, mau tring, dudng kinh 4 mm dén 8 mm, hoa céi bén ngoai
nho, hoa ludng tinh bén trong. Qua hinh bau duc, hoi det, cut & dau, mau den.
Dai 3mm, rong 1 mm dén 1,5 mm [1].


https://vi.wikipedia.org/wiki/Eclipta_alatocarpa
https://vi.wikipedia.org/wiki/Eclipta_elliptica
https://vi.wikipedia.org/wiki/Eclipta_leiocarpa
https://vi.wikipedia.org/wiki/Eclipta_megapotamica
https://vi.wikipedia.org/wiki/Eclipta_platyglossa
https://vi.wikipedia.org/w/index.php?title=Eclipta_turkica&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Eclipta_prostrata

12

Hinh 1.1. Co muc

Cé muyc phan bd nhiéu ving Nam va Pong Nam chau A. Con & Viét
Nam, c6 muc moc khap céc tinh ving dong bang, trung du va mién nui - C4c
tinh phia nam.

1.2.2. B¢ phan dung, tinh vi:

1.2.2.1. Bé phdn dung: Toan bo phan trén mat dat.

1.2.2.2. Tinh vi, quy kinh: vi ngot, chua, tinh han, vao hai kinh can, than.

1.2.3. Tac dung dwoc ly:

Theo dan gian, Cé muc dung dé chita xuét huyét ndi tang va cac tri¢u
chtmg sung tdy, man ngtra. Bén canh do, trong cudn sach “Than nong ban thao”
va “Pién nam ban thao” cho thay, cdy co muc ¢ thé giup lam den va muot toc.

Khéng chi riéng Pong Y, Y hoc hién dai ciing chi ra, Co myc chira nhiéu
tinh dau, Carotene va cac Alcaloid ¢ tac dung tang toc d6 dong méu, gitp cam
mau va giam thiéu tinh trang nhiém tring.

Ngoai ra, Co muc con c6 mot sb tac dung khéc nhu:

- Cam méu trong mot s6 trudng hop nhu: tiéu ra mau, chay mau da

day — hanh ta trang, tri ra mau va vét dit nho, rong kinh, ho ra mau.

- Diét khuan va tiéu viém: do nhiém khuan hodc virus.

- Giup tang cuong hé mién dich, suy nhuoc co thé, dn kém ngon.

- Ut ché té bao ung thu bién tinh.

- Lam den toc, diéu tri rdu toc bac sém, dudng da.

- Cai thién tinh trang chong mat, hoa mat do can than 4m hu ton.

- HO tro diéu tri séi than.
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1.3. TINH HINH NGHIEN CUU VE THANH PHAN HOA HQC VA
HOAT TiNH SINH HQC CUA LOAI CO MUC (Eclipta prostrata (L.) L.)

Trong nhiing ndm gan day, lodi Co muc duoc nghién ciru nhiéu vé thanh
phﬁn hoa hoc va hoat tinh sinh hoc. Theo nghién ctru cua cac nha khoa hoc trén
thé gi6i cho thay: 16p chat thiopene va triterpenoid 1a 16p chat chinh. Tac dung
duogc 1y cta c4c can chiét va hop chét dua trén cac cong dung truyén thng da
dugc ghi nhan vé vai tro ctia loai Co muc. Mot sb nghién ctru da chi ra rﬁng,
cac can chiét cling nhu céc hop chét tir loai Co muc ¢ tac dung bao v¢ té bao
gan.

1.3.1. Tinh hinh nghién citu trén thé gioi:

1.3.1.1. Cdc hop chdt thiopene:

Nam 2011, cac nha nghién ctru da phéan 1ap dugc 4 hop chat thiopene tir
loai co6 muc, co tac dung chdng viém tuyén tién liét, trong d6 sir dung té bao
RAW264.7. D6 1a cac hop chat sau: 5-hydroxymethyl-(2,2":5',2") terthienyl
tiglate (1); 5-hydroxymethyl-(2,2".5'2") terthienyl agelate (2); 5-
hydroxymethyl-(2,2".5',2") terthienyl acetate (3); ecliptal (4). [2]

O-O-0O I O-0-0
D000 OO0,

Nam 2014, Feng Min Xi va cong su phén lap dugc cac thiophene: 2-
(penta-1,3-diynyl)-5-(3,4-dihydroxy but-1-ynyl)-thiophene (6); 5-(but-3-yne-
1,2-diol)-5'-hydroxymethyl-2,2'-bithiophene (7); 5'-isovaleryloxymethyl-5-(4-
isovaleryloxybut-1-ynyl)-2,2'-bithiophene (8); a-terthienylmethanol (9); 5-
methoxymethyl-2,2".5',2"-terthiophene  (10); 5-ethoxymethyl- 2,2"5',2"-
terthiophene (11) tir loai co muc. [3]
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Niam 2015, nhém tac gia H. Y. Kim da phan 1ap duoc 4 hop chat thiopene
c6 tac dung kim ché sy phat trién cta t& bao ung thu budng trimg. D6 13 cac
hop chat: 3'-hydroxy-2,2"5',2"-terthiophene-3'-O-4-D-glucopyranoside (12);
a-terthienyl (13); 3'-methoxy-2,2":5',2"-terthiophene (14); 5-(3",4"-dihydroxy-
1"-butynyl)-2,2'-bithiophene (15). [4]
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Gan day, nam 2020, 3 thiopene, c6 tac dung khang khuan mai duoc phan

lap bai Shu-Juan Yu va nhitng nguoi ban cua minh:

ecliprostin A (16);

ecliprostin B (17); ecliprostin C (18). [5]
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Dén nam 2021, 3 thiopene nia tiép tuc duoc phan Iap bai Shu-Juan Yu
va cong su. Cac chat do 1a arctinol B (19); 6-methoxy arctinol B (20); 5'-
hydroxymethyl-5-(3-butene-1-ynyl)-2,2'-bithiophene (21). [6]

NN e
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1.3.1.2. CAc hop chdt triterpenoid:

Nam 2003, Y P Zhao cing cong su di phan 1ap duoc 2 hop chat
triterpenoid tir c4c phan trén mat dat caa loai Co muc. Céc chat duoc phan 1ap
la eclalbasaponin XI (22) va eclalbasaponin XII (23). [7]

HO

0 o
HO
HO

OR!

R]
22 Gle
23 SO4Gle

Nam 2011, theo nghién ciru cua nhdm tac gia Hong Xia Yuan da phan
lap duoc 3 hap chat triterpenoid tir loai Co muc. Cac chat duoc phan 1ap 13 -
amyrin (24); 33,164,213 trihydroxy olean-12-en-28-oic acid (25); 3-0x0-16a-
hydroxyolean-12-en-28-oic acid (26). [8]
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Nam 2012, Feng Min Xi va cong su da phan lap duoc 6 hop chat
triterpenoid: 34,164,29-trihydroxy oleanane-12-ene-3-O-f-D-glucopyranoside
(27); 3,28-di-O-4-D-glucopyranosyl-34,164-dihydroxy oleanane-12-ene-28-
oleanlic acid (28); silphioside B (29); silphioside E (30); 28-O-4-D-
glucopyranosyl betulinic acid 3p-O-p-D-glucopyranoside (31); 3-O-p-D-
glucopyranosyl-(1—2)-5-D glucopyranosyl oleanlic-18-ene acid-28-0O-4-D-
glucopyranoside (32), tur loai Co muc. [3]
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Nam 2014, nhém tac gia ngudi Trung Qudc dd phan lap duoc 3
triterpenoid maéi, gom c6: 3-0-(2-0-acetyl-4-D-glucopyranosyl)oleanolic acid-
28-0O-(p-D glucopyranosyl) ester (33); 3-0-(6-O-acetyl-5-D-
glucopyranosyl)oleanolic acid-28-O-(5-D-glucopyranosyl) ester (34); 3-O-(f-
D-glucopyranosyl) oleanolic acid-28-O-(6-O-acetyl-4-D-glucopyranosyl) ester
(35). [9]

35
Nam 2015, tir loai co muc, H. Y. Kim va cong su da phan lap dugc mot

oH OH

s6 hop chat c6 tac dung tic ché té bao ung thu budng trimg. D6 1a cac hop chat:
echinocystic acid-3-O-(6-O-acetyl)-S-D-glucopyranoside (36). [4]
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Nam 2020, 4 triterpenoid da duoc phan lap béi Shu-Juan Yu va céc cong
su. Cac chat duoc phan 1ap gom: 34,25-dihydroxy-23E-lemmaphyll-8,23-diene
(38); 16a-hydroxy-olean-12-en-3-on-28,215-olide (39); 3p-hydroxy-17-epi-
28-norolean-12-en-16-one  3-O-p-D-glucopyranoside  (40);  34-0O-(6-O-
crotonyl-f-D-glucopyranosyl)-16a-hydroxy-olean-12-en-28-oic acid 28-O-p-
D-glucopyranosyl ester (41). [10]
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1.3.1.3. Cdc hop chdt phenolic:

Nam 2008, theo nghién cau, J. Wu va cong su phén lap dugc 7 phenolic:
quercetin (42); apigenin (43); luteolin (44); luteoloside (45); buddleoside (46);
wedelolactone (47); demethyl wedelolactone (48). [11]
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48
47

Nam 2009, nhom tac gia Mi Kyeong Lee thanh cong khi phan lap dugc
3 phenolic c6 kha nang lam tang su biét hoa nguyén bao xuong cua chudt. Bo
la: diosmetin (49); 3'-hydroxybiochanin A (50); 3’-O-methylorobol (51). [12]
[13]
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Nam 2020, nhém nghién ciu caa Young Ju Seo khdng chi phéan lap dugc
5 phenolic, ma con phéat hién 1 glucoside mai: wedelolactone-9-O-$-D-
glucopyranoside (52); apigenin-7-sulfate (53); luteolin-7-sulfate (54); 3,4-di-
O-caffeoylquinic acid (55); 3,5-di-O-caffeoylquinic acid (56). [14]
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1.3.2. Tinh hinh nghién ctru trong nwoc:

Theo nghién ctu caa nhém tac gia Tran Vii Thién, Phung Vian Trung va
Nguyén Ngoc Hanh, tir loai cé muc Eclipta prostrata L. 3 phan l1ap duoc 2 hop
chat: echinocystic acid (57) va eclalbasaponin 11 (58). [15]

Theo nghién cuu cia nhém tac gia Huynh Kim Diéu va Lé Thi Loan Em
da két luan loai Co Muc c6 anh hudng I1én vi khuan gay bénh trén dong vat thary

sinh. Trong dé, cac dong Co Muc déu tic dong rat manh trén Edwardsiella tarda
(MIC=256-512 pg/ml), ké dén Edwardsiella ictaluri (MIC=512 pg/ml),
Staphylococcus aureus va Aeromonas hydrophila (MIC=1024- 2048 pg/ml).
[16]

Nhom tac gia Pai Thi Xuan Trang, VO Thi Tt Anh lai ¢6 nhirng nghién
ctru vé viéc khao sat kha nang chdng oxy hoa va kha niang trc ché su ting truong
ctia vi khuan E. Cloacae tir cac cao chiét loai Cé muc. Trong nghién ciru sir
dung 4 loai dung méi: methanol, hexane, chloroform va ethyl acetate. Két qua
cho thay kha nang khang E. cloacae cua cao ethyl acetate 14 cao hon S0 C4c cao
chiét con lai & tit ca cac ndng d6 nghién ctru. Hoat tinh khang khuan cua cao
ethyl acetate & ndng do 32 pg/mL. Hon nita, cao ethyl acetate 14 co muc c6 kha
nang khang oxy héa manh nhat (ECsp = 419,38 pg/mL). [17]

1.3.3. Tinh hinh nghién ciru tac dung bio vé té bao gan:

Theo nghién ctu cua céc nha khoa hoc Han Quéc, hai hop chat
echinocystic acid (57) va eclalbasaponin Il (58) dugc phan lap tuo loai E.
prostrata, c6 tac dung &c ché manh su gia ting HSC theo liéu lugng va thoi
gian. O ciing ndng dd, hai hop chat nay thé hién kha nang tc ché manh hon so
véi chat ddi chimg duong 184-glycyrrhetinic [18].
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Hop chat wedelolactone (47), mét trong nhitng hop chat chinh cua loai
E. prostrata, duoc nghién ciu tac dung bao vé gan trén gan ton thuong qua
trung gian mién dich. St dung chuét bi bénh viém gan do Concanavalin A
(ConA) gay ra, chi ra rang ddi véi chudt dugc xir 1y trudc bang wedelolactone
lam giam rd rét nong do transaminase trong huyét thanh va muc d6 ton thuong
gan [19]. Chuét duoc diéu tri bang wedelolactone cé biéu hién giam bach cau
trong dich loc va hoat hda té bao T trong gan [20]
1.4. TONG QUAN VE GAN VA MQT SO BENH LY:

1.4.1. Gan:

- Vi tri: Gan ndm & vi tri duéi co hoanh, thudc céc vung ha suon phai,
thugng vi, ha sudn trai. Bo dudi gan chay doc bo sudn phai.

- Churc nang: chuyén héa thudc, gidi doc cac chit hoa hoc, du trit mau,
san xuat ra dich mat dé tiéu hoa lipid, ting tao protein cho qua trinh
dong mau.

1.4.2. Mot s6 bénh 1y vé gan:

- Viém gan do nhiém trung: Viém gan A, B, C

- Suy giam hé mién dich: Viém gan tu mién, xo gan & mat nguyén

phat, viém duong mat xo hda nguyén phat.

- Ung thu: nguyén nhan c6 thé do ubng nhiéu ruou bia (¢ nam gidi),

stt dung thubc tranh thai (¢ nit gidi) hodc cac khéi u tai ong mat, viém

gan, X0 gan trudce do.

- Cac bénh 1y di truyén: Thura sét, tdng oxalat ni¢u, bénh Wilson, thiéu

hut men alpha-1 antitrypsin.

- Bénh gan do ruou, thude, hoa chat, bénh khac: Gan nhidm m&, xo

gan, suy gan.

1.4.3. Piéu tri bénh ly vé gan:

1.4.3.1. Y hoc hién dai:

- Diéu tri bang thudc: Khéang virus (Peginterferon alfa, Entercavir,

Tenofovir disoproxil fumarate,...), thudc trc ché mién dich (Prednisolon,
Azathioprine...), thuéc kim ché sy phat trién cia té bao ung thu

(Regorafenib, Cabozantinib, Pioglitazon,...), thudc ha lipid mau

(Atorvastatin, Fenofibrat,...), thudc chdng oxy hoéa (Vitamin E, C,...),...

- Diéu trj bang phau thuat, ghép gan.


https://www.vinmec.com/vi/tin-tuc/thong-tin-suc-khoe/tieu-hoa-gan-mat/viem-gan-tu-mien-la-gi/
https://www.vinmec.com/vi/tin-tuc/thong-tin-suc-khoe/tieu-hoa-gan-mat/benh-gan-u-mat-nhung-dieu-can-biet/
https://www.vinmec.com/vi/tin-tuc/thong-tin-suc-khoe/tac-hai-neu-co-bi-thua-sat/
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1.4.3.2. Y hoc cé tuyén:

Dan gian c6 rt nhiéu bai thudc hay dung dé bao vé gan va hd tro diéu trj
bénh. Trong d6, cac loai thao dugc hay dugc sir dung nhu ca gai leo, co man
trau, cho dé ring cua, cdy vong cach,... Pay déu 1a nhimg duoc liéu dé tim
kiém va sir dung, gan giii v6i con ngudi. Viée dung thudng xuyén nhiing loai
cdy ndy vira mang lai hiéu qua diéu trj, vira lanh tinh va kinh té.

1.4.3.3. Piéu chinh 16i song:

- Ché d6 an udng va tap luyén thé thao can dam bao thuong xuyén.

- Khong str dung chung cac vat dung ca nhan.

- Tiém ngtra vaccine (viém gan si€u vi A va B)

- Han ché sr dung ruou bia va céac chét kich thich
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Chuwong 2: POl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CU'U:

Loai Co muc (Eclipta prostrata (L.) L.) dugc lvu tai Vién Hoéa sinh bién,
Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

2.2. PHUONG PHAP NGHIEN CU'U:

2.2.1. Phuong phap phan tich, phan tach va phan Iap cac hep chit

- Sac ky 16p mong (TLC):

Sic ky 16p mong dugc thuc hién trén ban mong trang san DC-Alufolien
60 F254 (Merck 1,05715), RP18 F254s (Merck). Dung dung dich H,SO, 10%
(TT) phun 1én ban méng, say kho cho dén khi hién mau. Hodc chiéu dén tir
ngoai ¢ hai budc song 254 nm va 365 nm.

- Sac ky 16p mong diéu ché:

Sic ky 16p mong da chuan bi duoc thuc hién trén dia trang san silica gel
60G F254 (Merck 1.05875), phat hién quang pho bang dén UV ¢ hai budc song
254 nm va 365 nm, hodc bang cach cit mép ban mong dé phun H,SO, 10%
(TT), ho néng dé phat hién vét chat; ghép lai ban mong cii dé xac dinh ving
chat; sau d6 cao 16p silica chira chat, giai hap phu, két tinh trong dung méi thich
hop va tinh ché lai.

- Sic ky cot (CC):

Sac ky cot dugc thyc hién bang cach st dung chat hap thu silica pha
thudong va chat hap thy pha dao. Silica gel pha thuong duogc tron véi kich thude
hat 0,040-0,063 mm (240-430 mesh). Cac chat hip phu pha dao 1a
octadecylsilyl (ODS) hoac YMC (30-50 pm, Fuji Silysia Chemical Ltd.). Nhua
trao doi ion Diaion HP-20 (Céng ty TNHH Misubishi Chem. Ind.).

2.2.2. Phwong phap xac dinh cdu triac hoa hoc cac hop chat:

Dé xac dinh cau trac hoa hoc caa cac hop chat dia vao cac phuong phap
phd hién dai va cac thong sb vat 1y, bao gom:

- Phd cong huong tir hat nhan: Do trén cac may: may Bruker AM500

FT-NMR Spectrometer cua Vién Hoa hoc, Vién Han 1d&m Khoa hoc va

Cong nghé Viét Nam. Chat noi chuan 1a TMS (Tetrametyl Silan).

- Cac ky thuat do NMR gom:

+ Pho cong hudng tir hat nhan mot chiéu: *H-NMR, *C-NMR va DEPT.

+ Phd 2D-NMR: HSQC va HMBC.
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+ Dung méi dugc sir dung bao gém cac dung mdi: CDz0D hodc DMSO-
dé.

2.2.3. Phuong phap danh gia tic dung bao vé té bao gan:

Phwong phap nudi ciy té bao

Dong té bao HepG2 dugc nudi cdy trong mdi trudng nudi cdy DMEM
v6i thanh phan kém theo gdm 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM
sodium pyruvate, ngoai ra bd sung 10% fetal bovine serum — FBS (GIBCO) va
nudi trong ti 4m CO, & diéu kién 37°C, 5% CO,.

Phwong phép xac dinh kha ning bio vé té biao gan

Té bao HepG2 duoc nudi trong dia 96 giéng v4i ndng do té bao 3 x 10
té bao/giéng va 1 24 h & ti am 37°C, 5% CO,.

Mau thi nghiém hoic ddi chimg Trolox duoc dua vao cac giéng nudi cdy
O cac néng do khac nhau véi su ¢6 mat cua CCly 40 mM. Sau d6 u dia thém
2h,

Kha ning séng sot cia té bao dudi tic dong cua CCly duoc xac dinh
thong qua phép thir MTT. Sau khi loai bé méi trudong nudi cdy, thém 50 pL
MTT (1 mg/mL) vao mdi giéng. U dia & nhiét 46 37°C trong 4 h. Mau
formazan hinh thanh dugc hoa tan bang DMSO. o gié tri OD ¢ budc song
540 nm.

Hiéu qua bao vé duoc tinh theo cong thurc:
ODmau thir+cel,~ OD4ccl,

OD_cc1,— ODycq,
Gia tr1 ECsp duoc xac dinh béng phﬁn mém TableCurve2Dv4,

x100

% bao vé =

Phwong phap xir li s6 liéu

Céc s6 lidu dugc xtr 1i trén Excel, dugc trinh bay dang TB (trung binh) + SD.
2.3. HOA CHAT - THIET BI:

2.3.1. Héa chat:

Dung moi: methanol, dichloromethane, ethyl acetate, acetonitrile, n-
hexan, dichloromethane, acetone, sulfuric acid, nuéc cét.

2.3.2. Dung cu - Thiét bi:

- May cb quay chan khéng.

- DBeén tir ngoai (254 nm va 365 nm).

- Binh chay sic ky.

- Cot sic ky pha déo va pha thuong.
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Silica gel 60 (0,04-0,063 mm) Merck.

Silica gel pha dao ODS hoac YMC (30-50 nm)

Ban mong ¢ pha thudng, pha dao, diéu ché pha dao.

Phé cong hudng tir hat nhan (NMR): Puoc do trén méay Bruker

AMS500FT-NMR Spectrometer.

Céu trac hoa hoc cua cac hoat chat dugc xac dinh bﬁng cac phuong

phap pho khi lugng (MS) va cong hudng tir nhan mot chiéu va hai chiéu
(1D, 2D-NMR).
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Chuwong 3: KET QUA VA THAO LUAN

3.1. KET QUA NGHIEN CUU:
3.1.1. Phan lap cac hop chiat:

Mau canh 14 kho caa loai Co muc (9.0 kg) dugc nghién nho ngam chiét
siéu &m voi methanol (ba lan, mdi 1an 30L, 30 phat). Dich chiét methanol dugc
thu lai, loc bang gidy loc va chung cat dudi &p suét thap thu duoc 270.0 g can
chiét methanol. Can chiét nay duoc phan tan vao nudc cét va duoc chiét bing
cac dung moi voi do phan cuc ting dan (n-hexan, dichloromethane, ethyl
acetate). Cac dich chiét duoc chung cat dudi ap suat giam thu c&c can chiét
tuong tng n-hexan (CM1A, 150.0g), dichloromethane (CM1B, 6.0 g), ethyl
acetate (CML1C, 2.0 g) va dich nuéc (CM1D).

A :Acetone H :n-Hexane Eclipta prostrata
(9,0 kg canh la khé)

c.c :Column chromatography M ‘Methanol
:Dichloromethane w Water Chiét voi m:erhanoi
: ‘Ethyl e (EtOA (30L x 3lan)
E :Ethyl acetate (EtOAc) oM
(2700 g)
Phdn bé déu trong nudc va chiét Ian luot véi
n-hexan, dichloromethane, ethyl acetate
[ \ I |
CMI1A CM1B CM1C CMI1D
(1500 g) (6.0g) (2.09)
Silica gel c. c.
H/A gradient (100/0- 1/1, v/v)
[ I \ I |
CM2A CM2B CcM2C CM2D CM2E
(26.08)  (10,0¢) (8.0 g) (18,0 g) (30,0 g)

YMC

AW (3/1vIv)
| ‘ I .

CM3A (4.8 g) CM3B (2.2 g) CM3C (3.1 g) CM3D (1,0°g)
. HPLC HPLC
HPLC HPLC 20/ A (¥ .y -
95% ACN 95% ACN [ |9°"/“ ACN | 95% ACN
[ I I
CM1 CM2 CMS5 CMs8 CM3 CM4 CM6 CM7 CM9
(4,8 mg) (24,5 mg) (11,0 mg) (15,3 mg) (12,4 mg) (8,5mg) (22,4 mg) (24,4 mg) (42,4 mg)

Hinh 3.1. So @6 phan lip hop chit tir loai Cé muc (Eclipita prostrata (L.) L)

Tiép do, can chiét CM1A duogc dua 16n cot sac ky silica gel pha thuong
véi hé dung moi rira giai gradient n-hexan/aceton (100/0-1/1,v/v) thu dugc nam
phan doan: CM2A (26.0 g), CM2B (10.0 g), CM2C (8.0 g), CM2D (18.0 g)
va CM2E (30.0 g). Sau d6, phan doan CM2A duogc dua 1én c¢ot pha dao véi hé
dung mai rira giai aceton/H;O (3/1, v/v) thu dugc bbn phan doan CM3A (4.8
g), CM3B (2.2 g), CM3C (3.1 g) va CM3D (1.0 g). Phan doan CM3A duoc
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tinh ché trén may HPLC (cot J’sphere H-80, dai 250 mmx20 mm ID, sir dung
95% acetonitrile trong nuéc, tbc d6 3 mL/min), thu dugce bn hop chit: CM1
(4.8 mg), CM2 (24.5 mg), CM5 (11.0 mg) va CM8 (15.3 mg). Tiép theo, phan
doan CM3B ciing duoc tinh ché trén may HPLC (cot J’sphere H-80, dai 250
mmx20 mm ID, st dung 95% acetonitrile trong nudc, tbc d6 3 mL/min) thu
duge mot hop chit CM3 (12.4 mg). Ba hop chat: CM4 (8.5 mg), CM6 (22.4
mg) va CM7 (24.4 mg) thu dugc khi tinh ché phan doan CM3C trén may HPLC
(cot J’sphere H-80, dai 250 mmx20 mm ID, stir dung 95% acetonitrile trong
nudée, toc do 3 mL/min). Cudi cing, phan doan CM3D tinh ché trén may HPLC
(cot J’sphere M-80, dai 150 mmx*20 mm ID, st dung 95% acetonitrile trong
nuéc, tbe do 3 mL/min) thu duge mot hop chat CM9 (42.4 mg).

3.1.2. Thong so vat Iy ciia cac hop chat phén lap dwoc:
3.1.2.1. Hop chat CM1:

Tén: 5-(4-isovaleroyloxybut-1-ynyl)-2,2'-bithiophene
Cong thire phan tir: C17H180,S, Khoi lugng phan tir: 318
HR-ESI-MS: m/z 319.0829 [M+H] *

Tinh toan ly thuyét cho cong thirc [C17H1902S,] ¥, 319.0821
'H-NMR va BC-NMR(CDCI;): Xem Bding 3.1.

3.1.2.2. Hop chdt CM2:

Tén: Senecioester

Cong thtrc phan ttr: C1gH1602S,. Khoi lwong phén tir: 328
HR-ESI-MS: m/z 351.0484 [M+Na] *

Tinh toan ly thuyét cho cong thirc [CigH160.S;Na] *, 351.0493
'H-NMR va BC-NMR (CDCls): Xem Bdng 3.2

3.1.2.3. Hop chdt CM3:

Tén: Tiglinsaureester

Cong thirc phan tir: C1gH160,S, Khoi lugng phan tir: 328
'H-NMR va BC-NMR (CDCls): Xem Bdng 3.3

3.1.2.4. Hop chdt CM4:

Tén: 5-acetoxy-methyl-2'-(3-butene-1-ynyl)-2,5'-bithiophene
Cong thirc phan tir: C1sH120,S;. Khi lugng phan tir: 288
IH-NMR va C-NMR (CDCl;): Xem Bing 3.4
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3.1.2.5. Hop chdt CM5:

Tén: 5-hydroxymethyl-(2,5:2',5")-terthienyl tiglate

Cong thirc phan tir: C1gH160,S3 Khoi lugng phan tir: 360
'H-NMR va BC-NMR (CDCls): Xem Bidng 3.5

3.1.2.6. Hop chdt CM6:

Tén: 5- hydroxymethyl-2,5":2',5"-terthiophene dimethylacrylate
Cong thirc phan tir: C1gH160,S3. Khdi lwgng phan tir: 360
HR-ESI-MS: m/z 383.0205 [M+Na] *

Tinh toan ly thuyét cho cong thirc [C1sH160,SsNa] *, 383.0205
H-NMR va BC-NMR (CDCls): Xem Bdng 3.6

3.1.2.7. Hop chdat CMT:

Tén: 5-hydroxymethyl-(2,5":2',5")-terthienyl agelate

Cong thirc phan tir: C1gH160,S3. Khi lwong phan tir: 360
HR-ESI-MS: m/z 383.0208 [M+Na] *

Tinh toan ly thuyét cho cong thirc [CigH160,S3Na] *, 383.0205
'H-NMR va BC-NMR (CDCly): Xem Bdng 3.7

3.1.2.8. Hop chat CM8:

Tén: 5-hydroxymethyl-2,5":2',5"-terthienyl acetate

Cong thirc phan tir: C14H1,0S3 Khéi lugng phan tir: 292
H-NMR va BC-NMR (CDCls): Xem Bdng 3.8

3.1.2.9. Hop chat CMO:

Tén: a-terthiophene

Cong thirc phan tir: C1,HgS3 . Khéi lwong phén tir: 248
HR-ESI-MS: m/z 248.9864 [M+H] *

Tinh toan ly thuyét cho cong thirc [C1oHeS3] ¥, 248.9861
'H-NMR va BC-NMR (CDCls): Xem Bdng 3.9

3.1.3. Panh gia tic dung bio vé té bio gan ciia cac hop chat:

Cac hop chdt CM1 - CM9 duoc danh gia so b tdc dung bao v¢ té bao
gan.
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3.2. THAO LUAN:
3.2.1. Xac dinh céu tric cia cac hop chit:
3.2.1.1. Hop chdt CM1: 5-(4-isovaleroyloxybut-1-ynyl)-2,2'-bithiophene

3 4 3 4
O NN "
2 5 2 CE o O 3a
S S 4
I 1
0 Sa
3 4 5" 4
FEETOC
2 s 2 s ,\W
S S an K
1
o

5a

Hinh 3.2. Ciu triic héa hoc va twong tic HMBC chinh ciia hop chit CM1

Cong thuc phan tir cia CM1 duogc xac dinh 1a C17H150,S; dua trén phd
HR-ESI-MS m/z 319.0829 [M+H]" (tinh toan theo Iy thuyét cho cong thirc
[C17H1002S,] ¥, 319.0821).

Ph6 'H-NMR cua hop chat CM1 xuét hién tin hiéu ba proton ctia mot
vong thiophene tai 6y 7.22 (1H, d, J=5.4, 1.2 Hz), 7.15 (1H,d, J=4.2, 1.2
Hz), 7.00 (1H, d, J = 5.4, 4.2 Hz); hai proton cia mdt vong thiophene tai oy
7.03 (1H, J=4.2 Hz) va 6.99 (1H, J = 4.2 Hz); ba nhdm methylene tai 6y 4.25
(2H,t,J =6.6 Hz), 2.79 (2H, d, J = 6.6 HZz), 2.23 (2H, t, J = 6.0 Hz); m6t nhom
methine tai 6y 2.14 (1H, m) va hai nhém methyl tai 64 0.98 (6H, d, J = 6.6
Hz).

Ph6 3C-NMR cua CML1 thé hién tin hiéu cua 17 carbon, bao gom mét
carbon carbonyl tai 8¢ 172.9; nam carbon khéng lién két truc tiép véi hydro tai
dc 138.1, 136.8, 122.2, 90.8, 75.2; sau carbon methine tai éc: 132.4, 127.9,
124.8, 124.1, 123.3, 25.8; ba carbon methylene tai oc: 61.8, 43.4, 20.4 va 2
nhom methyl tai d¢ 22.3 (X2).

Phén tich dit liéu phd *H- va 3C-NMR ctia hop chat CM1 cho thay day
1a mot dan xuét thiophen, twong tu hop chit 5-(4-isovaleroyloxybut-1-ynyl)-
2,2'-bithiophene [21].



34

Bing 3.1. 86 ligu NMR ciia hop chit CM1 va hop chit tham khéo

C o 32 [ 812 (d6 boi, J = Hz)
2 1335 136.8 | -

3 1225 123.3[6.99 (d, 4.2)

4 1325 132.4 [7.03 (d, 4.2)

5 1215 122.2 |-

2/ 124.7 124.8[7.22 (dd, 1.2, 5.4)
3’ 127.9 127.9 [ 7.00 (dd, 4.2, 5.4)
4’ 124.2 124.1[7.15 (dd, 1.2, 4.2)
5/ 136.6 138.1 | -

1" 75.3 75.2 | -

2" 90.5 90.8 | -

3" 20.4 20.4|2.79 (t, 6.6)

4" 61.7 61.8 | 4.25 (t, 6.6)

la 172.2 172.9 | -

2a 43.2 43.4|2.23(d, 6.0)

3a 25.6 25.8 | 2.14 (m)

4a 22.3 22.410.98 (d, 6.6)

5a 22.3 22.4(0.98 (d, 6.6)

3do trong CDCls, "150 MHz, °600 MHz, #5c cua 5-(4-isovaleroyloxybut-1-
ynyl)-2,2'-bithiophene do trong CDCls.
Tuong tac trén pho HMBC gitta H-4' (8 7.15) va C-2 (8¢ 136.8)/C-

2" (6c 124.8)/C-3' (dc 127.9)/C-5" (8¢ 138.1), gitra H-4 (dn 7.03) véi C-2 (d¢
136.8)/C-3 (123.3)/C-5 (122.2)/C-1"" (8¢ 75.2), khang dinh d6 dich chuyén tai
cac vi tri cia 2,2'-bithiophene. Tuong tac gitra H-3"" (64 2.79) voi C-1"" (8¢
75.2)/C-2"" (90.8)/C-4"" (5¢ 61.8), gitra H-4'" (6n 4.25) véi C-1a (8¢ 172.9), H-
2a (0w 2.23) voi C-1a (d¢c 172.9)/C-3a (25.8)/C-4a (22.4)/C-5a (22.4) goi v
nhom 4-isovaleroyloxybut-1-ynyl dinh vao vi tri C-5 cua 2,2'-bithiophene. Dya
vao cac phan tich phd trén, cdu tric cuia CM1 dugc xac dinh 13 5-(4-
isovaleroyloxybut-1-ynyl)-2,2'-bithiophene.
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3.2.1.2. Hop chat CM2: Senecioester
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Hinh 3.8. Céu triic héa hoc va twong tic HMBC chinh ciia hop chit CM?2

Cong thire phan tir cia CM2 duoge xac dinh 1a CigH160,S; dua trén phd
HR-ESI-MS m/z 351.0493 [M+Na] * (tinh toan theo 1y thuyét cho cong thirc
[C18H150282Na] +, 351.0484).
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Bing 3.2. 86 ligu NMR ciia hop chit CM2

C 8c2¢ [ 3120 (d6 boi, J = Hz)

2 137.8 ] -

3 123.7[7.02 (d, 3.6)

4 128.76.97 (d, 3.6)

5 138.3 | -

2! 122.1 | -

3’ 132.8|7.08 (d, 3.6)

4 123.7[7.00 (d, 3.6)

5/ 138.8 | -

1 166.1 | -

21" 1155 [ 5.70 (s)

3" 158.0 | -

41" 27.5]1.89 (s)

5" 20.4 | 2.18 (s)

11" 59.7 | 5.23 (s)

1a’ 83.2 -

2a’ 93.1 | -

3a’ 116.8 | 6.02 (dd, 11.4, 17.4)
5.55 (dd, 1.8, 11.4)

4a’ 127.0
5.73 (dd, 1.8, 17.4)

3do trong CDCI3, ®600 MHz, €150 MHz,

Ph6 *H-NMR cua hop chat CM2 xuét hién tin hiéu hai proton ctia mot
vong thiophen tai o4 7.08 (1H, d, J = 3.6 Hz) va 7.00 (1H, J = 3.6 Hz); hai tin
hiéu proton cua mét vong thiophene o4 7.02 (1H, d, J= 3.6 Hz) va 6.97 (1H, d,
J = 3.6Hz); mot nhom vinyl gdm nhém methine tai 3y 6.02 (1H, dd, J = 11.4,
17.4 Hz) va mdt nhom methylene véi hai tin hiéu proton tai 6y 5.55 (1H, dd, J
=1.8,11.4 Hz) va 5.73 (1H, dd, J = 1.8, 17.4 Hz); mot tin hiéu proton olefin
tai 6y 5.70 (1H, s); mot nhdém methylene tai o 5.23 (2H, s); va hai nhom methyl
tai 64 2.18 (3H, s) va 1.89 (3H, s).

Ph6 3C-NMR cua CM2 thé hién tin hiéu caa 18 carbon, bao gom mot
nhom carbonyl tai 8¢ 166.1; bay carbon khong lién két truc tiép véi hydro tai



39

dc 158.0, 138.8, 138.3, 137.8, 122.1, 93.1 va 83.2; sau carbon methine tai dc
132.8,128.7, 123.7 (x2), 116.8, 115.5; hai carbon methylen tai 6c 127.0, 59.7;
hai carbon methyl tai 6¢ 27.5, 20.4.
Ttr dit liéu phd 'H-NMR va *C-NMR cta CM2 thiy ddy 1a mot dan xuét
ctia thiophen, twong tu hop chéat Senecioester [22].
Tuong tac trén phd HMBC gitta H-4' (5 7.00) va C-2 (8¢ 137.8)/ C-
2" (8¢ 122.1)/C-3" (8¢ 132.8)/C-5" (5c138.8), giita H-4 (54 6.97) v6i C-2 (5¢
137.8)/ C-3 (8¢ 123.7)/ C-5 (8¢ 138.3) khang dinh d6 dich chuyén tai cac vi tri
cua 2,5'-bithiophene. Tuong tac gitra H-3' (64 7.08) véi C-1a’ (d¢c 83.2), gilra
H-3a’ (511 6.02) véi C-1a’ (5¢ 83.2)/C-2a’ (8¢ 93.1)/C-4a’ (514 127.0) goi ¥ nhém
buten-3-in-1-yl dinh vao vi tri C-2’ cta thiophene. Tuong tac gitra H-1""" (on
5.23) v6i C-1" (8¢ 166.1)/C-4 (5¢ 128.7)/C-5 (5¢ 138.3); giita H-2"" (514 5.70)
véi C-1"" (8¢ 166.1)/C-3"" (8¢ 158.0)/C-4"" (8¢ 27.5)/C-5"" (S¢ 20.4) goi ¥ nhém
hydroxymethyl dimethylacrylate dinh vao vi tri C-5 ctia 2,5'-bithiophene. Dya
vao cac phan tich pho trén, cau triic cia CM2 duoc x4c dinh 1a Senecioester.

Pay 13 1an dau tién s6 liéu pho ctia hop chat nay duoc cong bo.

%105 |* Scan (rt: 1.885 min) NCCT_CEP38F4_10-6.d

1.11
351.0493
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2+

0.1

288.1310
{ 310.2736 329.0670 ‘ \ |
O, . [ il L N I [ [

K . . L | I P
' 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395
Counts vs. Mass-to-Charge (m/z)

376.1033 3881044
Il I PR [N IR

Hinh 3.9. Pho HR-ESI-MS ciia hop chit CM2
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3.2.1.3. Hop chat CM3: Tiglinsaureester

Hinh 3.14. Ciu triic héa hoc ciia hop chit CM3

Phd 'H-NMR cua hop chat CM3 thay xuat hién tin hiéu hai proton cua
mot vong thiophene, tai 6y 7.03 (1H, d, J =3.6 Hz) va 6.99 (1H, d, J = 3.6 Hz),
hai proton ciia mét thiophene tai 6y 7.08 (1H, d, J =4.0 Hz) va 7.02 (1H, d, J
= 4.5 Hz), mét nhom vinyl g(‘Bm nhom methine tai 6y 6.03 (1H, dd, J =17.4,
11.4 Hz) va mot nhom methylene voi hai tin hiéu proton tai ox 5.73 (1H, dd, J
=17.4,1.8 Hz) va 5.55 (1H, dd, J = 11.4, 1.8 Hz); mdt nhoém methylene tai oy
5.29 (2H, s), hai nhém methyl tai 64 1.99 (3H, s) va 1.90 (3H, s).

Pho BC-NMR cua CM3 thé hién tin hiéu cua 18 carbon, bao gom mot
nhom carbonyl tai 8c 167.6; bay carbon khong lién két truc tiép véi hydro tai
dc 138.7, 138.1, 137.9, 127.4, 122.1, 93.1, 83.1; sau carbon methine tai d¢c
138.9; 132.8, 128.7, 123.7 (%2), 116.8; hai carbon methylen tai 6c 127.1, 60.3;
hai carbon methyl tai 6c 20.5 va 15.9.

S6 liéu phd NMR ctua CM3 cho thay ddy 1a mot dan xuét cta thiophen,
tuong tu hop chét tiglinsaureester [22]. Ttr nhimg phan tich trén, hop chat CM3
duogc xac dinh la tiglinsaureester.
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Bing 3.3 Sé ligu NMR ciia hop chit CM3

C dc2¢ | 3120 (d6 boi, J = Hz)

2 137.9 | -

3 123.7 | 7.03 (d, 3.6)

4 128.7 [ 6.99 (d, 3.6)

5 138.1 | -

2 1221 | -

3/ 132.8 | 7.08 (d, 4.0)

4’ 123.77.02 (d, 4.5)

5/ 138.7 | -

1" 167.6 | -

21" 127.4 | -

3" 138.9 | 6.10 (q, 6.6)

4 15.9 | 1.99 (d, 6.6)

51" 205 | 1.90 (s)

1" 60.3 | 5.29 (s)

1a’ 83.1 | -

2a’ 93.1 |-

3a’ 116.8 | 6.03 (dd, 17.4, 11.4)

42’ 127.1 | 5.55 (dd, 11.4, 1.8)
5.73 (dd, 17.4, 1.8)

2do trong CDCls, 600 MHz, 125 MHz
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3.2.1.4. Hop chdt CM4: 5-acetoxy-methyl-2'-(3-butene-1-ynyl)-2,5'-
bithiophene

4a'

3 4' 3 4
\ / 5 2”
' — 1 1} O
3a 22" 1a' 2% 1"
S S m
' 1
0]

Hinh 3.17. Céu triic héa hoc ciia hop chit CM4

Cong thirc phan tir cia CM4 dugce xac dinh 13 CisH1,0,S; dua trén phd
HR-ESI-MS m/z 288.0277 [M+H] * (tinh toan theo 1y thuyét cho cong thuc
[C15sH130,S,] *, 288.0278).

Ph6 *H-NMR cua hop chat CM4 xuat hién tin hiéu hai proton ctia mot
thiophene tai 6y 7.03 (1H, d, J=3.6 Hz) va 6.98 (1H, d, J = 3.6 Hz), xuét hién
tin hiéu hai proton ctia mét vong thiophene tai 6y 7.09 (1H, d, J = 4.2 Hz) va
7.01 (1H, d, J = 4.2 Hz), m{t nhom vinyl gé)m nhom methine tai oy 6.02 (1H,
dd, J=17.4,11.4 Hz) va mdt nhom methylene véi hai tin hiéu proton tai oy 5.73
(1H, dd, J = 17.4, 1.8 Hz) va 5.56 (1H, dd, J = 11.4, 1.8 Hz), mdt nhém
methylene tai 64 5.21 (2H, s), mot nhém methyl tai 61 2.10 (3H, ).

Pho 3 C-NMR cua CM4 thé hién tin hiéu cta 15 carbon, bao gdom mot
nhom carbonyl tai 8¢ 170.7; sdu carbon khong lién két truc tiép voi hydro tai 8¢
138.1, 138.6, 137.6, 122.2, 93.2, 83.1; nam carbon methine tai ¢ 132.8, 129.1,
123.8 (x2), 116.8; hai carbon methylene tai ¢ 127.1, 60.5; mot carbon methyl
tai o¢c 20.9.

S liéu pho NMR ctia CM4 cho thay 1a mot dan xuat cta thiophen, tuong
tu chat 5-acetoxy-methyl-2'-(3-butene-1-ynyl)-2,5"-bithiophene [23] [24]. Vi
vay, hop chat CM4 duoc xac dinh 1a 5-acetoxy-methyl-2'-(3-butene-1-ynyl)-
2,5'-bithiophene.
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Bing 3.4. 86 ligu NMR ciia hop chit CM4 va hop chit tham khéo

C o 32 | 1P (do boi, J = Hz)

2 137.6 137.6 | -

3 123.7 123.8 | 7.03 (d, 3.6)

4 129.0 129.1 | 6.98 (d, 3.6)

5 138.6 138.1 | -

2 122.2 122.2 |-

3’ 132.8 132.8[7.09 (d, 4.2)

4 123.7 123.8[7.01 (d, 4.2)

5 138.1 138.6 | -

1" 172.0 170.7 | -

2" 20.9 20.9 | 2.10 (s)

1 60.5 60.5 | 5.21 ()

1a’ 83.0 83.1 -

24’ 93.1 93.2 |-

3a' 116.8 116.8 | 6.02 (dd, 17.4, 11.4)
5.56 (dd, 11.4, 1.8)

4a' 127.1 127.1
5.73 (dd, 17.4, 1.8)

3do trong CDCls, °600 MHz, €125 MHz, #5¢ cuia 5-acetoxy-methyl-2'-(3-
butene-1-ynyl)-2,5-bithiophene do trong CDCls.
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3.2.1.5. Hop chat CM5: 5-hydroxymethyl-(2,5':2',5")-terthienyl tiglate

3 4

3n 4H 3, 4v 53,
/v 0\
0]
on S 2 S 2 la 2a\ 4a
S "
" X 1 1 3a
o

INLDNSNAN, o IO
Y T s

NP

(0]
Hinh 3.20. Céu triic héa hoc va twong tic HMBC chinh ciia hop chit CM5

Ph6 *H-NMR cua hop chat CM5 thay xuat hién tin hiéu ba proton cua
mot vong thiophene tai 64 7.21 (1H, dd, J = 4.8, 1.2 Hz), 7.16 (1H, dd, J = 3.6,
1.2 Hz) va 7.00 (1H, dd, J = 4.8, 3.6 Hz); hai proton ctia mét thiophene tai oy
7.06 (1H, d, J = 3.6 Hz) va 7.03 (1H, d, J = 3.6 Hz); va hai proton cia mdt
vong thiophene tai 6y 7.03 (1H, d, J = 3.6 Hz), 7.00 (1H, d, J = 3.6 Hz); mot
nhom methine tai 646.10 (1H, m); mot nhom methylene tai 6y 5.30 (2H, s); va
hai nhom methyl tai 64 2.00 (3H, s) va 1.90 (3H, s).

Pho C-NMR ctia CM5 thé hién tin hiéu cta 18 carbon, bao gom mot
nhom carbonyl tai 8¢ 167.6; sau carbon khong lién két truc tiép vai hydro tai
oc 138.4, 137.5, 137.0, 136.5, 135.9, 127.5; tam carbon methine tai oc 138.9,
128.7,127.9,124.6,124.4 (x2),123.8, 123.1; mdt carbon methylene tai 6¢ 60.4,
hai carbon methyl tai 8¢ 20.5 va 15.9. Phén tich dit liéu phé *H-NMR va C-
NMR ciia CM5 cho thiy day 1a mot din xuat cia thiophen, twong tu 5-
hydroxymethyl-(2,2":5',2")-terthienyl tiglate [25], [26].
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Bing 3.5. 86 liéu NMR ciia CM5

C dc?C | dn?P (d0 boi, J = Hz)
2 138.4 | -

3 123.1|7.03 (d, 3.6)

4 128.7 | 7.00 (d, 3.6)

5 1375 | -

2' 136.5 | -

3 124.4 | 7.03 (d, 3.6)

4' 124.4 | 7.06 (d, 3.6)

5' 135.9 | -

2" 124.6 | 7.21 (dd, 4.8, 1.2)
3" 127.9 | 7.00 (dd, 4.8, 3.6)
4" 123.8 | 7.16 (dd, 3.6, 1.2)
5" 137.0 | -

1 60.4 | 5.30 (s)

la 167.6 | -

2a 127.5] -

3a 138.9 | 6.10 (m)

4a 15.9 | 2.00 (s)

5a 20.511.90 (s)

Tuong tac trén phd HMBC gitta H-4" (81 7.16) v6i C-2' (8¢ 136.5)/
C-2" (8¢ 124.6)/ C-3" (o¢ 127.9)/ C-5" (&¢ 137.0); gitra H-4" (6w 7.06) véi C-
2 (3¢ 138.4)/ C-2' (6¢ 136.5)/C-3" (8¢ 124.4)/C-5" (6¢ 135.9), gitra H-4 (51 7.00)
v6i C-1""" (8¢ 60.4)/C-2 (8¢ 138.4)/C-3 (8¢ 123.1)/C-5 (8¢ 137.5) khang dinh
d6 dich chuyén tai cac vi tri ciia hé thong vong 2,2":5',2"-terthiophene. Tuwong
tdc HMBC gitra H-5a (o 1.90) v6i C-1a (8¢ 167.6)/C-2a (8¢ 127.5)/C-3a (6¢
138.9)/C-4a (8¢ 15.9), goi y nhom hydroxymethyl tiglate dinh vao vi tri C-5
cta 2,2":5',2"-terthiophene. Dya vao cac phan tich pho trén, cau tric cia CM5
duogc xac dinh 12 5-hydroxymethyl-(2,5":2',5")-terthienyl tiglate. Pay 1a lan dau

2do trong CDCls, 600 MHz, 125 MHz

tién so li€u pho cua hop chat nay dugc cong bo.
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3.2.1.6. Hop chat CM6: 5- hydroxymethyl-2,5':2',5"-terthiophene
dimethylacrylate

3v| 4n 3, 4' 3 4
/ \ / \ 5' / \ 5 o 2a 4a
2 5 2 2 la
S Y S e Ny

Sa

Hinh 3.25. Céu triic héa hoc ciia hop chit CM6

Cong thirc phan tir cia CM6 duogc xac dinh 1a CigH1602S; dua trén phé
HR-ESI-MS m/z 383.0205 [M+Na] * (tinh toan theo 1y thuyét cho cong thirc
[C1sH1602S3Na] *, 383.0205)

Ph6 *H-NMR cua hop chat CM6 thy xuét hién tin hiéu ba proton cta
mot vong thiophene 6y 7.21 (1H, d, J = 7.8 Hz), 7.16 (1H, d, J = 3.6 Hz) va
7.00 (1H, dd, J = 4.8, 3.6 Hz), hai tin hi¢u proton ctia vOng thiophene tai don
7.06 (1H,d, J=3.6 Hz) va 7.03 (1H, d, J = 3.6 Hz); tin hiéu hai proton cua mot
thiophene tai 64 7.02 (1H, d, J= 3.6 Hz) va 6.99 (1H, d, J = 3.6 Hz), mdt nhom
methine tai 64 5.71 (1H, s), mot nhém methylene tai 6y 5.24 (2H, s), hai nhom
methyl tai 6y 2.19 (3H, s) va 1.90 (3H, s).

Pho BC-NMR cua CM6 thé hién tin hiéu ctia 18 carbon, bao gom mot
nhom carbonyl tai 8¢ 166.2; sau carbon khong lién két truc tiép vai hydro tai
dc 158.0, 138.4, 137.7, 137.1, 136.5, 136.0; tdm carbon methine tai 6c 128.7,
127.9, 124.6, 124.4, 124.3, 123.8, 123.2, 115.5; mot carbon methylene tai dc
59.8; hai carbon methyl tai 5c 27.5 va 20.4. S6 liéu phdo NMR ciia CM6 cho
thay tiép tuc 12 din xuét cua thiophen, twong tu hop chét 5-hydroxymethyl-
2,5":2' 5"-terthiophene dimethylacrylate [22]. Tir nhitng phan tich trén, hop chat
CM6 duoc xac dinh la 5- hydroxymethyl-2,5":2',5"-terthiophene
dimethylacrylate.
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Bing 3.6. 86 liéu NMR ciia CM6

C dc2¢ | 31*P (d0 boi, J = Hz)
2 138.4 | -

3 123.27.02 (d, 3.6)

4 128.7 [ 6.99 (d, 3.6)

5 137.7 | -

2" 1365 | -

3 124.4 | 7.03 (d, 3.6)

4 124.3 | 7.06 (d, 3.6)

5" 136.0

2" 124.6 | 7.21 (d, 7.8)

3" 127.9 [ 7.00 (dd, 4.8, 3.6)
4" 123.8 | 7.16 (d, 3.6)

5" 137.1

1 59.8 | 5.24 (s)

la 166.2

2a 115.5 | 5.71 (s)

3a 158.0 | -

4a 275 [1.90 (s)

5a 20.4 | 2.19 (s)

3do trong CDCls, °600 MHz, €125 MHz

+ Scan (rt: 1.983 min) NCCT_CEP38G4_10-6.d

338.2032

360.0312
b

383.0205

415.0112

377.0329 393.0275

' 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425

Counts vs. Mass-to-Charge (m/z)

Hinh 3.26. Pho HR-ES|-MS ciia hop chit CM6
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3.2.1.7. Hop chat CMT: 5-hydroxymethyl-(2,5":2' 5")-terthienyl agelate:

3" S5a

4" 4 3 4
/ \ 5" \5' / \ 5
(0]
21!@@_—6\/ la
2! 2
s s s 2\ 3a

m
1" 1 1

0]
4a

Hinh 3.29. Céu triic héa hoc ciia hop chit CM7

Cong thuc phan tir cia CM7 duogc xac dinh 14 C1gH160,S; dura trén phd
HR-ESI-MS m/z 383.0205 [M+Na] * (tinh toan theo 1y thuyét cho cong thirc
[C1sH1602S3Na] *, 383.0208)

Pho *H-NMR cua hop chat CM?7 thay xuét hién tin hiéu ba proton cia
mot vong thiophene tai 64 7.21 (1H, dd, J = 5.4, 1.2 Hz), 7.16 (1H, dd, J = 3.6,
1.2 Hz) va 7.00 (1H, dd, J = 5.4, 3.6 Hz), hai proton ctia mét thiophene tai oy
7.06 (1H, d, J=3.6 Hz) va 7.05 (1H, d, J = 3.6 Hz), hai proton ctia m{t vong 5
canh tai d4 7.00 (1H, d, J = 3.6 Hz) va 6.99 (1H, d, J = 3.6 Hz), m6t nhom
methine &4 6.91 (1H, m), mdt nhom methylene tai o 5.28 (2H, s), hai nhom
methyl tai 64 1.85 (3H, s) va 1.78 (3H, d, J = 7.2 Hz)

Phé BC-NMR cua CM7 thé hién tin hiéu cta 18 carbon, bao gom mot
nhom carbonyl tai 8¢ 167.7; sau carbon khong lién két truc tiép voi hydro tai 8¢
138.4, 137.6, 137.1, 136.5, 135.9, 128.3; tam carbon methine tai dc 138.2,
128.7,127.9, 124.6, 124.5, 124.3, 123.8, 123.1; mot carbon methylene tai dc
60.7; hai carbon methyl tai 6c 14.4 va 12.0

S liéu pho NMR cua hop chat CM7 cho thiy day 1a mot dan xuat cua
thiophen, twong tu hop chit 5-hydroxymethyl-(2,2":5',2")-terthienyl agelate.
[25] [26]. T nhitng phan tich trén, hop chat CM7 dugc xac dinh 1a 5-
hydroxymethyl-(2,2":5',2")-terthienyl agelate.
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Bing 3.7. 86 ligu NMR ciia hop chit CM7

C 82| 8r2P (d6 boi, J = Hz)
2 138.4 | -

3 123.1|7.00 (d, 3.6)

4 128.7 1 6.99 (d, 3.6)

5 137.6 | -

2" 1365 | -

3 124.5 | 7.06 (d, 3.6)

4 124.3 | 7.05 (d, 3.6)

5" 135.9 | -

2" 124.6 | 7.21 (dd, 5.4, 1.2)
3" 127.9 [ 7.00 (dd, 5.4, 3.6)
4" 123.8 | 7.00 (dd, 3.6, 1.2)
5" 137.1 | -

1 60.7 | 5.28 (s)

la 167.7 | -

2a 128.3 | -

3a 138.2 [ 6.91 (m)

4a 12.0|1.78 (d, 7.2)

5a 14.4|1.85 (s)

3do trong CDCls, °600 MHz, €125 MHz
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+ Scan (rt: 2.135 min) NCCT_CEP38G5_10-6.d
383.0208
415.0107
352 2150 398.9967
308.2788 336.3125 . ‘ ‘ 424.3628
VRPN FITTTTRP RO FRNTEN PV R ‘\H\. T Wl I | RN cle e ]
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440

Counts vs. Mass-to-Charge (m/z)

Hinh 3.30. Pho HR-ES|-MS ciia hop chit CM7
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Hinh 3.32. Phé *C-NMR ciia hop chit CM7

3.2.1.8. Hop chat CM8: 5-hydroxymethyl-(2,5':2' 5")-terthienyl acetate:

3 4 3 g 3 4
N ) N ]\
Zmo S
s s s e ™~

Hinh 3.33. Céu triic héa hoc ciia hop chit CM8

Phd 'H-NMR cua hop chat CM8 thay xuét hién tin hiéu ba proton cua
mot vong thiophen, tai 64 7.20 (1H, dd, J = 4.8, 1.2 Hz), 7.16 (1H, dd, J = 3.6,
1.2 Hz) va 7.01 (1H, dd, J = 4.8, 3.6 Hz), hai proton cia mdt vong 5 canh tai
on 7.06 (1H, d, J = 3.6 Hz) va 7.03 (1H, d, J = 3.6 Hz), hai proton cua vong
thiophene tai 547.03 (1H, d, J = 3.6 Hz) va 6.89 (1H, d, J = 3.6 Hz), mot nhém
methylene tai oy 4.58 (2H, s), mot nhoém methyl tai 6y 3.40 (3H, 3).

Pho 3C-NMR ctia CM8 thé hién tin hiéu cta 14 carbon, bao gdm nim
carbon khong lién két truc tiép véi hydro tai 8¢ 140.2, 137.6, 137.1, 136.3,
136.2; bay carbon methine tai 6c 127.9, 127.2, 124.5, 124.3 (x2), 123.7, 123.2;

mot carbon methylene tai 6c 69.1; mdt carbon methyl tai ¢ 57.8.

S liéu phd NMR cuia hop chat CM8 thay day 1a dan xuét cua thiophen,
tuong tu hop chét 5-hydroxymethyl-(2,2":5',2")-terthienyl acetate [25] [26]. Tt
nhimg phan tich trén, hop chit CM8 dugc xac dinh 1a 5-hydroxymethyl-
(2,2":5',2")-terthienyl acetate.



59

Bing 3.8. 8o ligu NMR ciia hop chit CM8

C dc* | 3n*P (d6 boi, J = Hz)
2 137.6 | -

3 123.27.03 (d, 3.6)

4 127.9 | 6.89 (d, 3.6)

5 140.2 | -

2 136.3 | -

3 124.3|7.03 (d, 3.6)

4 124.3 | 7.06 (d, 3.6)

5 136.2 | -

2" 124.5 [ 7.20 (dd, 4.8, 1.2)
3" 127.2|7.01 (dd, 4.8, 3.6)
4" 123.7 | 7.16 (dd, 3.6, 1.2)
5" 137.1

1 69.1|4.58 (s)

la 57.8 | 3.40 (s)

2do trong CDCls, 600 MHz, €125 MHz
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3.2.1.9. Hop chdt CM9: a-terthiophene

3" 4" 3 3 4

YY)

5T 2

S S S
" 1 1

Hinh 3.36. Céu triic héa hoc ciia hop chit CM9

Cong thirc phan tir cia CM9 duoc xac dinh 1a C1,HgSs dya trén phd HR-
ESI-MS m/z 248.9864 [M+H] * (tinh toan theo 1y thuyét cho cong thurc
[C12HS3]", 248.9861).

Phd 'H-NMR cuaa hop chat CM9 thay xuat hién bdn tin hiéu proton cua
vong thiophene tai 6y 7.17 (2H, dd, J = 5.4, 1.2 Hz), 7.13 (2H, dd, J = 3.6, 1.2
Hz), 7.03 (4H, s) va 6.97 (2H, dd, J = 5.4, 3.6 Hz), két hop véi cong thirc phan
tr cia CM9 12 C1oHgS3, cho thay day 1a mot hop chat di xtng.

Pho ®C-NMR caa CM9 thé hién tin hiéu cta 12 carbon, bao gom bon
carbon khéng lién két truc tiép vai hydro tai 8¢ 137.2 (x2), 136.3 (x2); tam
carbon methine tai 6c 127.2 (x2), 124.5 (x2), 124.4 (x2), 123.8 (X2).

S6 lieu phd NMR caa hop chat CM9 cho thay day 1a mot dan xuét cua
thiophen, twong tu hop chét a-terthiophen [27]. T nhitng phan tich trén, hop
chat CM9 duoc xac dinh 1a a-terthiophene

Bing 3.9. 86 ligu NMR ciia hop chit CM9

C 3c?¢ [ 8n*P (d6 boi, J = Hz)
2 137.2 | -

3 123.8 | 7.13 (dd, 3.6, 1.2)
4 127.2 | 6.97 (dd, 5.4, 3.6)
5 1245 | 7.13 (dd, 3.6, 1.2)
2" 136.3 | -

3 124.4 | 7.03 (s)

4 124.4 | 7.03 (s)

5" 136.3 | -

2" 1245 | 7.17 (dd, 5.4, 1.2)
3" 127.2 | 6.97 (dd, 5.4, 3.6)
4" 123.8 | 7.13 (dd, 3.6, 1.2)
5" 137.2 | -

3do trong CDCls, 600 MHz, €125 MHz
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3.2.1.10. Danh sdch cdc hop chit phin ldp tiv loai Cé mwc (Eclipta

prostrata (L.) L.):
Ttr can chiét methanol cua loai Cé muc (Eclipta prostrata (L.) L.) da
phan lap va xac dinh duoc cdu triic cta chin hop chat:

@%W%W
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3.2.2. T4c dung bao vé té bao gan ciia cic hop chét da phan lap:

Cac hop chat phan 1ap tir lodi Co muc dugc sang loc danh gia tac dung
bao vé té bao gan. O ndng do 0.8, 4, 20, 100 uM, cac hop chat cho thay kha
ning bao vé t& bao gan nhu sau: CM1 (1.22% — 12.49%); CM2 (0.44% —
10.00%); CM3 (0.77% — 28.87%; CM4 (2.17% - 21.98%); CM5 (0.77% -
15.58%); CM6 (0.22% - 17.13%); CM7 (1.44% - 18.51%); CM8 (0.22% -
17.13%); CM9 (1.27% - 15.20%); Quecertin (4.68% - 72.31%) va gia tri ECso
45.99 + 2.17. Cu thé: Xem bdng 3.10.

Bing 3.10. Két qud ddinh gid tdc dung bdo vé té bao gan ciia cdc hop chit

: CM1 CM2 CM3
Néng do (M) , :
% bao vé SD % bao v¢ SD % bao vé SD
100 1249 | 134 | 1006 | 047 | 2887 | 023
20 6.19 0.76 3.02 037 | 1996 | 094
2 3.09 0.57 1.60 013 | 1045 | 117
0.8 122 0.19 0.44 0.04 0.77 0.04
ECso >100 >100 >100
: CM4 (M) CM5 CM6
Nong do (UM) I Ve T sD | %biove | SD | %biové | SD
0 C C s
100 2198 | 203 | 1558 | 133 | 1713 | 1.76
20 1719 | 117 9.06 0.69 6.41 0.39
2 7.74 0.47 5.19 051 232 0.21
0.8 227 0.23 0.7 0.03 0.22 0.04
ECso >100 >100 >100
: CM7 E CM9
Nong a0 (UM) 1= e T sD | %baove | SD | %biové | SD
0 S 0 S 0 S
100 1851 | 023 | 1713 | 176 | 1520 | 0.70
20 13.04 | 047 6.41 039 | 1238 | 047
2 3.76 0.94 232 0.21 8.23 0.70
0.8 142 141 0.22 0.04 127 0.70
ECso >100 >100 >100
Nong 4o (M) Quercetin
: AR )
100 7231 3.70
20 31.39 122
2 19.32 1.06
0.8 2.68 0.58
ECso 4599+ 2.17
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Chuong 4: KET LUAN VA KIEN NGHI

4.1. KET LUAN:

4.1.1. St dung két hop cac phuong phép sac ky va cac phuong phap phd
hién dai dd phan 1ap va xac dinh cdu trac cua chin hop chat tir loai
Co muc.

- 5-(4-isovaleroyloxybut-1-ynyl)-2,2'-bithiophene (CM1)

- Senecioester (CM2)

- Tiglinsaureester (CM3)

- 5-acetoxy-methyl-2'-(3-butene-1-ynyl)-2,5'-bithiophene (CM4)

- 5-hydroxymethyl-(2,5":2',5")-terthienyl tiglate (CM5)

- 5- hydroxymethyl-2,5":2' 5"-terthiophene dimethylacrylate (CM®6)

- 5-hydroxymethyl-(2,5":2',5")-terthienyl agelate (CM7)

- 5-hydroxymethyl-2,5"2',5"-terthienyl acetate (CM8)

- a-terthiophene (CM9)
Trong d6, hop chat CM2 va CM5 lan dau dugc cong bd s6 lidu phd
Carbon

4.1.2. Tur cac hop chéat phan lap duoc di tién hanh danh gié tac dung bao
vé té bao gan. Két qua cho thay: cac hop chat phan lap duoc chua thé

hién tac dung bao vé té bao gan & néng do thir nghiém.
4.2. KIEN NGHI:
Tir viéc nghién ctru vé thanh phan hoa hoc va danh gia tic dung cta loai
Cé muc, ching t61 nhan théy:
Tiép tuc nghién ciru loai Cé muyc & nhimg phan doan cin chiét khac
(dichloromethane, ethyl acetate, nuéc) va tién hanh thir hoat tinh.
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PHU LUC 5.1 - 5.8: CAC PHO CUA HQP CHAT CM5
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PHU LUC 6.1 - 6.2: CAC PHO CUA HQP CHAT CM6
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PHU LUC 8.1 - 8.2: CAC PHO CUA HQP CHAT CM8
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PHU LUC 9.1 -9.2: CAC PHO CUA HQP CHAT CM9
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