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LOI CAM DOAN

T6i xin cam doan luan &n: "Nghién ctu thanh phan héa hoc va hoat tinh chéng
ung thu cua hai loai Xuwong quat (Dianella ensifolia) va Com hai nam (Elaeocarpus
hainanensis)" la cong trinh nghién ctu cia chinh minh dudi sy huéng dan khoa hoc
cua tap thé hudng dan. Luan an st dung théng tin trich dan tir nhidu nguon tham khao
khac nhau va céc thdng tin trich dan dugc ghi rd ngudn gbc. Cac két qua nghién ciu
cua to6i dugc cong bd chung véi cac tac gia khac da duoc sy nhat tri caa dong tac gia
khi dua vao luan an. Céac sd liéu, két qua dugc trinh bay trong luan &n 13 hoan toan
trung thuc va chua timg dugc cong bd trong bat ky mot cong trinh nao khac ngoai
cac cong trinh c¢éng b cua tac gia. Luan an dugc hoan thanh trong thoi gian toi 1am
nghién ctu sinh tai Hoc vién Khoa hoc va Cong nghé¢, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

Ha Ngi, ngay thang  nam 2023
Tac gia luan éan
(Ky va ghi rd he tén)
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LOI CAM ON

Luan an nay duoc thuc hién tai Vién Hoa hoc —Vién han lam Khoa hoc va
Cong nghé Viét nam. Trong sudt thoi gian hoc tap va nghién ciu tai Vién, tac gia da
nhan duoc rat nhiéu sy gilp d& quy bau cua cac thy cd, cac nha khoa hoc, cac dong
nghiép ca trong va ngoai Vién ciing nhu cua ban bé va gia dinh.

T6i xin tran trong bay to 161 cam on sau sac nhat téi PGS. TS. Vi Pinh Hoang
va PGS.TS. Trinh Thi Thay la nhitg ngudi thiy di danh nhiéu thoi gian tam huyét
huéng dan chi bao cho t6i tan tinh vé khoa hoc ciing nhu chuyén mén. Pong thoi céc
thay con dong vién va tao moi diéu kién hét strc thuan loi dé tdi hoan thanh luan &n
nay.

T6i xin chan thanh cam on Ban 1anh dao Vién Hda hoc cung cac can bo cua
Vién hoa hoc di quan tdm gitp d& tdi, tao moi diéu kién tét nhat dé toi hoan thanh
luan an nay.

T6i ciing bay t6 10ng biét on tsi tap thé phong Nghién ctu cac hop chat ty
nhién va phong Hoa sinh ang dung da quan tim giup d& tao diéu kién thuan loi cho
t6i trong qua trinh hoc tap va nghién cuu.

T6i xin trén trong cam on Ban lanh dao Hoc vién Khoa hoc va Céng nghé cung
tap thé can bo thudc Hoc vién da gitip do tao diéu kién tt nhat cho tdi trong qua trinh
hoc tap.

Cubi cung, t6i xin bay to 1ong biét on chan thanh va sau sic tgi toan thé gia
dinh, ban be va nhirng nguoi than da luon quan tam, khich 1¢, danh thaoi gian cho toi
trong sudt thoi gian hoc tap va nghién cuu.

Xin trén trong cam on!

Tac gia
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MO DAU

Viét nam do dic diém khi hau nhiét déi gi6 mia ndng am, thién nhién vu dai
nén tham thyc vat vo ciing da dang vé loai. Cac hop chat thtr cp ciing da dang vé cau
trdc hoa hoc, vé hoat tinh sinh hoc ciing nhu co ché tac dung.

Tur thoi ¢6 dai, thao duoc di dugc sir dung dé diéu tri nhiéu loai bénh khac
nhau. Trong sé céc loai thudc chéng ung thu thi c6 dén 50% cac hop chat dugc phan
lap hoic ban téng hop tir thién nhién vi du nhu: Taxol, vinca alkaloid, camptothecin,
podophyllotoxins, va cac dan xuat ban tong hop cta chiing déu 1a céc loai thuée chdng
ung thu quan trong duoc sir dung trong diéu tri ung thu [1].

Curcumin 13 phenolic tim thiy trong cti nghé (Curcuma longa), theo WHO
curcumin c6 thé 1am cham qué trinh phét trién cta ung thu dai tryc trang, phoi va
tuyén tién liét. Epigallocatechin-3-gallate trong tra xanh (Camellia sinensis) ciing c6
hoat tinh chdng nhiéu loai ung thu trén mo hinh thuc nghiém [1].

Cho dén nay, viéc phat hién cac hop chat chong ung thu c¢6 ngudn goc thao
dugc van dang dugc quan tAm nghién ctru. Viéc nghién cru chiét tach, phan lap va
xéac dinh cau trac, thi nghiém hoat tinh sinh hoc 1a phuong phap nghién ctru hién dai
mang tinh ing dung cao. Két qua nghién ciru s giai thich mot cach khoa hoc vé tac
dung sinh dugc hoc cua ngudn tai nguyén, tir d6 sé gitip dinh huéng cic nghién ctru
tiép theo dé day nhanh két qua nghién ctru vao tng dung cho viéc san xuét cac dugc
pham, thuc phdm chirc ning chim soc stc khoe cong dong.

Chi Dianella c6 30 loai duoc xac dinh tinh dén hién tai, nhung méi chi c6 9
loai Dianella duoc nghién ctu vé thanh phan héa hoc, trong d6 loai Xuong quat
(Dianella ensifolia) dugc tap trung nghién ctu nhiéu nhat. Dich chiét, tinh dau va
chat sach cua mot sb loai thudc chi nay thé hién hoat tinh chéng oxy héa, khang vi
sinh vat, khang viém, khang vi rat, chong ung thu va &c ché hoat dong cua mot sé
enzym [2-10].

Loai Com hai nam (Elaeocarpus hainanensis) thugc chi Cém (Elaeocarpus),
ho Com (Elaeocarpaceae) da duoc cong bé vé thanh phan hda hoc va tac dung sinh
hoc. Theo cc tai liéu, dén nim 2022, da tim thay 16 chat déu thuoc nhém terpenoid,

trong d6 chu yéu la cac triterpene cucurbitane. Pang cha ¥ cac hop chat triterpen
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cucurbitan duoc tap trung nghién ciu nhiu vé tac dung sinh hoc do cé hoat tinh
chéng ung thu kha tha vi ca vé kha ning ¢ ché va co ché tac dung [11-13].

Véi muc tiéu tim kiém céc hoat chat c6 tac dung chng ung thu da tac dung
va da co ché tir ngudn thuc vat Viét Nam, tac gia lua chon dé tai luan an “Nghién
ciru thanh phan hoa hoc va hoat tinh chéng ung thw ciia hai loai Xwong quat
(Dianella ensifolia) va Coém hai nam (Elaeocarpus hainanensis)’.

Muc tiéu caa luan an:

1. Xé4c dinh duoc thanh phan héa hoc cua hai lodi Xuong quat (Dianella
ensifolia) va Cém hai nam (Elaeocarpus hainanensis).

2. Panh gia hoat tinh gay doc té bao, chéng ung thu cua cac hop chat phan lap
duoc tir hai loai nghién ciu; Chat ¢ hoat tinh tét va c6 tiém nang duoc tiép tuc nghién
ctru tac dung & mitrc do phan t.

N@i dung chinh cia luan an gém:

1. Phan 1ap cac hop chat tir loai Xuong quat (Dianella ensifolia) va Com hai
nam (Elaeocarpus hainanensis) bang cac phuong phép sac ky;

2. Xac dinh ciu tric hda hoc caa cac hop chat phan lap duoc bang cac phuong
phap pho;

3. Panh gi4 hoat tinh gy doc té bao ung thu (cytotoxicity) ctia cac chat sach
phan lap duoc. Chat c6 hoat tinh tot duoc nghién ciru tac dong chéng ung thu & muac
d6 phan tir. Tir d6 tao co so khoa hoc va kién nghi cho viéc nghién ciu tng dung céc

loai lya chon duoc trong phong va diéu tri bénh ung thu;



Chuong 1. TONG QUAN NGHIEN CUU

1.1. Tong quan vé chi Dianella

1.1.1. Dic diém thuc vt

Dianella 1a mét chi cua ho Liliaceae, gdm 30 loai phan bé tir Dong Nam chau
Phi dén bong Nam A, Hawaii, cidc ddo nam Thai Binh Duong, Uc va New Zealand
[14,15]. Céc loai trong chi nay la cac loai thao moc moc thanh chim vai nhiéu hozc
it cac 14 thang va hoa ludng tinh voi ba 14 dai nhidu hon hodc it hon giéng véi ba canh
hoa va mot bau nhuy cap trén, qua mong [16].

Xuong quat (D. ensifolia) 12 0ai phé bién nhét trong chi, dugc tim thy ¢ nhiéu
noi khac nhau, va duoc cac nha khoa hoc tap trung vao nghién ctu nhiéu nhét so voi
c4c loai con lai. D. ensifolia la loai ¢d than ré nam ngang, than cao ching 40-50 cm,
c6 thé tgi 1m. L& moc so le, 6m Iy than theo hai bén than hinh nan quat gidy trong
nhu chiéc quat. Loai cay nay phan b chu yéu & An Do, Nam Nhat Ban, Trung Qudc,
va cac nudc Pong Nam A, Australia. Nepan, Chau Phi. O Viét Nam, chiing phan b
hau hét tir Bic vao Nam, tap trung chu yéu & Thai Binh, Thanh Hoa, Nghé An va
Lam Pong [17, 18]

Ngoai ra, mot sé loai phé bién khéc thudc chi Dianella nhu: D. caerulea, D.
amoena, D. ensifolia, D. revoluta, D. tasmanica, D. longifolia, D. nigra, D.
sandwicensis, D. callicarpa ciing da dugc nghién ctru vé thanh phan hda hoc va hoat

tinh sinh hoc.

1.1.2. COng dung trong y hec ¢ truyén
Céc loai thuoc chi Dianella phan b rong réi trén khap thé gioi. Kinh nghiém
dan gian cho rang cac loai thao dugc nay c6 tac dung rat tot trong viéc diéu tri cac
bénh ngoai da nhu nhiém nam, nhiém khuan man tinh. Ré va 14 cay D. ensifolia dung
duong udng dé chira cac bénh viém dudng tiéu hoa, tiét nidu va duong ho hap [6,9,
18-19]. Theo phuong thudc chira bénh truyén théng ciia ngudi dan Australia thi nuéc
sic ré tuoi tir lodi D. longifolia duoc dung dé tri cam lanh. Qua chin cua loai D.

caerulea duoc st dung dé chira viém loét [20].



D. revoluta [24] D. tasmanica [25] D. longifolia [26]

Hinh 1.1. Anh minh hoa mot s6 loai dién hinh thudc chi Dianella

1.1.3. Thanh phan héa hec

D3 c6 nhiéu cong bd vé thanh phan héa hoc va tac dung sinh hoc cua dich
chiét cling nhu cua cac chat sach phan lap duoc nham giai thich tac dung caa cac bai
thudc cb truyén tir cac loai cua chi Dianella dua trén co s khoa hoc. Céc cong b tir
nam 1961 dén nay tap trung vao 9 loai d6 1a D. ensifolia, D. caerulea, D. tasmanica,
D. nigra, D.revoluta, D. callicarpa, D. longifolia, D. amoena, D. sandwicensis. Theo
khao sat tai liéu, da co trén 40 hop chat duoc phan 1ap tir chi Dianella, bao gom cac
l6p chat flavonoid, quinone, naphthalen, triterpenoid, steroid, va mot sé hop chat
khéc. Trong d6 cac chat quinone, flavonoid naphthalen, va triterpenoid 1a nhitng
nhém chat chinh caa chi nay.

% Nhom chat flavonoid

Cac flavonoid 1a nhém chat chinh caa cac loai D. ensifolia, D. nigra, D.
tasmanica, D. revoluta va D. longifolia, véi 14 flavonoid, bao gom 1 flavone, 4
anthocyanin, 6 flavan, va 2 flavanone, trén tong sb 42 chit da duoc phéan 1ap va xac

dinh ciu trdc tir chi nay. Trong d6, c6 ba hop dugc phat hién dau tién la: farrerol (10),



(25)-2',4'-dihydroxy-7-methoxy-8-methylflavan

dimethoxy-8-methylflavan (14).

5

(13),

va (2S)-2'-hydroxy-4',7-

Bang 1.1. Cac hop chét flavonoid duoc phan lap tir chi Dianella

STT A £ Sia LA
(chét) Tén chat Loai/bd phan TLTK
g | ()-4Hydroxy-7- RE loai D. ensifolia [27]
methoxyflavan
5 Chrysosplenol C Phan_ trén mat dat loai D. | [28, 29]
longifolia
Delphinidin  3,7-diglucoside- VT
3 |3 5-di(6-O-p-coumaroyl-4- Qua chin cua loai D.
: nigra va D. tasmanica
glucoside)
Delphinidin 3-glucoside- VT
4 |73 5-1ri(6-O-p-coumaroylp- | ud chin cua loai D.
. nigrava D. tasmanica [25]
glucoside)
5 Delphinidin 3,7,3'5'-tetra (6- | Qua chin cua loai D.
O-p-coumaroyl-g-glucoside) | nigrava D. tasmanica
6 Delphinidin 3,7,3',5'- Qua chin caa loai D.
tetraglucoside nigrava D. tasmanica
(25)-3',4'-Dihydroxy- X (oxs -
7 7-methoxyflavan Re¢ loai D. ensifolia
(2R)-7,4'-Dihydroxy- X0 oxs - 97
8 5-methoxy-8-methylflavan R¢ loai D. ensifolia [27]
9 Naringenin Ré loai D. ensifolia
10 | Farrerol Ré loai D. ensifolia
11 | ©)-4-Hydroxy-7-methoxy-8- Ré cua loai D. revoluta | [27, 28]
methylflavan va re loai D. ensifolia
12 | Tupichinol A Ré loai D. ensifolia [27]
(25)-2',4'-Dihydroxy-7- X s -
13 methoxy-8-methylflavan R¢ loai D. ensifolia [30]
14 | (25)-2"-Hydroxy-4'7- Ré loai D. ensifolia

dimethoxy-8-methylflavan
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Hinh 1.2. C4u tric mot s6 flavonoid dwogc tim thiy & chi Dianella



% Quinone

Quinone 12 nhdém chét chinh tht 2 caa chi Dianella, ¢ 8 quinone duoc xac dinh
trong 5 loai d6 1a D. ensifolia, D. longifolia, D. revoluta, D. caerulea, D. laevis. C6 3
chat 13 dau tién phat hién 1a armandinol (15), dianellinone (18), va imbricatonol (20)
[24, 31-32]. Céc hop chat quinone trong chi nay thudc ba nhém gdm naphthaquinone
(15-17, 19-21), dinaphthaquinone (18), va triquinone (22).

R, (¢} R;
R
CH,0H !
Rs
o
R2 O R6
16: R, =R; =OH, R, = R, = R¢ H, Rs = CH;
17: Ry =R;=OH, R, =Ry Rg=H, Rs = CH;

OH O
*HH}
O

0
CH,
19
0

CH; CH;,

Hinh 1.3. C4u triic mot s6 quinone dugc tim thay & chi Dianella
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Bang 1.2. Cac quinone dugc tim thay & chi Dianella

STT Tén chat Loai/bd phan TLTK
(chéit)
Armandinol (hoac 2 - hexyl -3 - (2-| = = =
15 | hydroxyethyl) -2, 3- | Lacua loai D. [31]
dihydronaphtoquinone 1-4 ensifolia
Chrysophanic acid (hodc  1,8- | phan trén mit dét loai [26,
16 | dihydroxy-3-methylanthraquinone) | p. longifolia 28,29]
Chrysophanol La cua loai D. 31
1 Yoo ensifolia (31]
N [24, 26,
18 | Dianellinone Re cia loai D. 32, 33]
revoluta
19 5-Hydroxy-2-methyl-1,4- R& cua loai D. [34]
naphthoquinon caerulea va D. laevis
o0 | Imbricatonol (hogc stypandrol) Ré cua loai D. [32, 33]
revoluta
Stypandrone  (hoac  6-Acetyl-5- RE cia lodi D 3[22§é
21 | hydroxy-7-methylnaphtho-1,4- N C:la Oal D). - | ’
quinone) revoluta
9o | Trianellinone Ré cua loai D. [36]
revoluta

¢ Naphthalen

Naphthalen 12 nhém chat dic trung cua chi nhu chat méi dianellidin (24) va
glycoside cua no la dianellin (23). Cac naphthalen ciing duoc tim thay trong 4 loai
khéc nhau cua chi nay, vi du ba naphthalen glycoside (25, 26, va 28) chi khac nhau &
phan duong [23, 32-34, 37].

Bang 1.3. Cac naphthalene duoc tim thay ¢ chi Dianella

(ggg;) Tén chat Loai/bd phan TLTK

2-Acetyl-1,5-dihydroxy-3-methyl- o - 5
23 | 8-O(xylosyl(1—6)glucosyl) Qua chin cua loai D. [32]
naphthalene nigra va D. tasmanica

Dianellidin (syn. Musizin, or 1,8- | R& cua loai D. ensifolia, | [32-34,
24 | dihydroxy-3-methyl- D. laevis, D. revoluta va 37]
2-acetonaphthone) D. callicarpa




Ré cua loai D. ensifolia, | [23, 34,
25 | Dianellin D. caerulea, D. laevis va 37]
D. callicarpa
26 | Dianellose Ré& cua lodi D. callicarpa
27 | 5-Hydroxydianellin R& cua loai D. callicarpa 1371
28 | Stellalderol R cua loai D. callicarpa

OH OH
HO HO
OH OH OH OH (0]

H,C CH,
23:R,=OH,R,=H
25:R,;=H, R, =CH,
26:R;=R,=H CH

3
27:R,=OH, R, = CH;
R, 28: R, = OH, R, = OH 24

Hinh 1.4. Cau tric mot sé naphthalene dugc tim thiy ¢ chi Dianella

1.1.4. Hogt tinh sinh hgc

Can chiét va chat sach cia mot s6 loai thuoc chi nay co tac dung chong oxy
hoa, rc ché vi sinh vat, chéng viém, chng vi rut, chdng ung thu va @c ché hoat dong
ctia mot sé enzym [3-10, 31].

Dich chiét tho cua loai D. Callicarpa c6 kha ning tc ché cac té bao ung thu
kém, tuy nhién ba chat tach ra tir loai nay Ia dianellin (25), stelladerol (28),
naphthalene glycoside dialellose (26) c6 hoat tinh khang té bao ung thu & muc trung
binh [37].

Dudi day luan &n sé tong quan chi tiét vé loai Dianella ensifolia, 1a loai dugc

lya chon dé nghién cuu.

1.1.5. Téng quan vé loai Dianella ensifolia

1.1.5.1. Bdc diém thuc vat
Loai Dianella ensifolia (L.) DC. (tén ddng nghia Dianella nemorosa Lam. EXx.
Schiler f.), tén Viét Nam la Xuong quat, Hrong 1au hay Hué ring, Ba chudt, ho Hanh
(Liliaceae) [17, 31]. Cay than thao séng ldu nim cao t&i 1-2m, va c6 than ré nim
ngang. L4 hep hinh théi dai t6i 0,70 m, rong 3cm, khong c6 cubng, cai moc tir ré, céi
moc trén than xép hai day, cac 14 trén ¢ dang 14 bac va c6 kich thudc nho hon. Cum
hoa chily gdm nhiéu xim ngéan, mang nhiéu hoa moc gan nhau; cudng hoa c6 thé dai

téi 1cm, hoa mau tréng, vang hay tim tim, bao hoa c6 6 manh, nhi 6, bau 3 6. Qua



10

nang mau lam hay mau tim sam, hinh cau nhén, to ¢c& 1cm, mdi & qua chin chta 1-3
hat tron. Ra hoa vao mua hé. Noi séng & viing nhiét d6i chau A va chau Uc. C6 phan
bd & An Do, Trung Quéc, Viét Nam. O nuéc ta, D. ensifolia 1a lodi duy nhat trong
chi Dianella [38], cay thuong moc hoang trong rimg, dat trong, cac savan cé tir binh
nguyén dén cao nguyén [31, 39].
1.1.5.2. Ung dung trong y hoc cé truyén

O Malaixia, loai D.ensifolia dung dé nau nuéc x0ng, tro ré va tro 14 ché thubc
bot déo chira mun rop moc vong. Trung Qudc dung ré cay chita mun sung 10, ghé
ngtra, dau hong, phong thip té dau [39], Cay duoc dung trong diéu tri nhiém khuan
da méan tinh, viém bach huyét, nim da va ap xe vét loét & dot séng [18]. O Viét Nam
cay nay méi chi duoc tron cing mot sé vi khac nhu qué, hoi lam huong con vé st
dung trong cac bai thudc dan toc thi chua duoc dé cap dén [17].

1.1.5.3. Thanh phan héa hoc

Xuong quat (D. ensifolia) 1a loai phd bién nhét trong chi, dugc tim thiy &
nhiéu noi khac nhau, duoc tap trung nghién ctu vé thanh phan hoa hoc nhiéu nhat so
véi cac loai con lai. Theo tai liéu da cong bd, cac nhom chat quinone, flavonoid,
naphthalen, triterpenoid la nhitng thanh phan chinh cua loai nay.

% Cac hop chat flavonoid

Tu ré loai D. ensifolia, hai flavan m¢i (25)-2',4'-dihydroxy-7-methoxy-8-
methylflavan (13), (2S)-2'-hydroxy-4’,7-dimethoxy-8-methylflavan (14), mot sb
flavan da biét (-)-4-hydroxy-7-methoxyflavan (1), (-)-4-hydroxy-7-methoxy-8-
methylflavan (11), (2S)-3',4'-dihydroxy-7-methoxyflavan (7), (2R)-7,4'-dihydroxy-5-
methoxy-8-methylflavan (8), tupichinol A (12) ) [27, 30], va hai flavanone khac la
naringenin (9), farrerol (10) duoc tinh sach va ching minh cau tric [27].

% Cac hop chdt quinone

Céc hop chat quinone véi tac dung dugc ly v cung phong phd. Tir 14 va ré
cua loai D. ensifolia chira cac hop chat quinone. M&i chi ¢ hai quinone duoc phan
lap tor loai nay la armandinol (hoac 2 - hexyl -3 - (2-hydroxyethyl) -2, 3-
dihydronaphtoquinone 1-4 (15) va chrysophanol (17).

% C4c hop chat naphthalene
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Naphthalene 12 nhém chét dién hinh cua chi nay, trong s6 6 naphthalene tach
duoc tir chi nay thi riéng loai D. ensifolia da phét hién dugc hai chat 1a dianellidin
(24) va dianellin (25).

< CAc hop chdt triterpenoid

Tat ca cac bo phan cua lodi D. ensifolia dd xac dinh duoc ba triterpene cling
khung cycloartane gém cycloneolitsol (29), cyclopholidonol (30), va chat méi 22-

hydroxy-cyclolaudenol (31).

29: R, = CH;, R, = H, Ry = CH,4
30: R, =H,R,=H, R;=CH,
31: R, =CH;, R, =OH,R; =H

HO
Hinh 1.5. CAu trlic cac hop chat triterpenoid duoc phan lap tir loai D. ensifolia
% CAc hop chat khac
Ngoai cac nhom chat trén, trong thanh phan hoéa hoc loai D. ensifolia con co
nam mono-phenol: Rhizinoic acid (32) [31], 2,4-dihydroxy-6-methoxy-3-
methylacetophenone (33), methyl 2,4-dihydroxy-3,5,6-trimethylbenzoate 36),
methyl g-orcinolcarboxylate (39), va methyl orsellinate (40) [34]; hai mono-phenol
glycoside méi: methyl 2-hydroxy-3,6-dimethyl benzoate-4-O-f-D-glucopyranosyl-
(1—6)-p-D-glucopyranoside (37), va methyl 2-methoxyl-6-methylbenzoate-4-O-4-
D-glucopyranoside (38) [10], mot diarylpropane méi 1-(2,4-dihydroxyphenyl)-3-
(2,4-dimethoxy-3-methylphenyl) propane (dugc biét dén voi tén DP hoic UP302)
(34) [9], va hai chromone: 5,7-dihydroxy-2,6,8-trimethylchromone (35), va
isoeugenitol (41) [23].

Bang 1.4. Cac hop chat khac dugc phan 1ap tir loai D. ensifolia

c-lr:zli—t Tén chat Bo phan/can chiét | TLTK

32 | Rhizinoic acid Ré/ chloroform [27]

33 | 2,4-Dihydroxy-6-methoxy-3- Ré&/ chloroform
methylacetophenone
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34 | 1-(2,4-Dihydroxyphenyl)-3-(2,4- Qua [9]
dimethoxy-3-methylphenyl)
propane

35 | 5,7-Dihydroxy-2,6,8- Ré&/chloroform
trimethylchromone [23]

36 | Methyl 2,4-dihydroxy-3,5,6- | Ré/ chloroform

trimethylbenzoate

37 Methyl 2-hydroxy-3,6-dimethyl | Toan than/nudc
benzoate-4-O-4-D-glucopyranosyl-
(1—6)-4-D-glucopyranoside [10]

38 | Methyl 2-methoxyl-6- | Toan than/nuéc
methylbenzoate-4-O-4-D-
glucopyranoside

39 | Methyl p-orcinolcarboxylate (hodc | Ré/ chloroform

Methyl 2,4-dihydroxy-3,6-
dimethylbenzoate) [23]
40 | Methyl orsellinate Ré&/ chloroform
41 | Isoeugenitol Ré&/ chloroform
OH (6]
CH,
H,CO CH, o
35: R] =CHs, R2
41: R, = H Rz OH Ry = CHz

CH3

CH3
o
36: R, =R, =CH;
39:R,=CH;,R,=H
40:R, =R,=H

OCH,
Q OH 0
OCH,4
OCH,
o
0 CH,4
HO
HO 37 0

Hinh 1.6. CAu trlc cac hop chét khéac dugc phan lap tir lodi D. ensifolia
% Tinh dau
Tinh dau caa phan trén mat dat loai D. ensifolia duoc tach chiét bang phwong
phap trung cat hoi nudc. Thanh phan cac chat cua no duge xac dinh bang phuong
phap GC-FID va GC-MS. Céc thanh phan chinh dwgc xac dinh trong tinh dau gom
allo-aromadendrene (7,3%) (42), geranylacetone (6,2%) (44), perhydrofarnesyl
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acetone (4,4%) (45), longifolene (4,2%) (46) va p-caryophyllene (4,0%) (43) trong
téng s6 ¢ 63 hop chat dugc phét hién (chiém 97,2% tinh dau) [6]
Bang 1.5. Thanh phan chinh trong tinh dau loai D. ensifolia

STT (chat) Tén chat Ty 18 (%) Tai ligu
42 allo-aromadendrene 7.3%
43 p-Caryophyllene 4,0%
44 Geranylacetone 6,2% 6]
45 Perhydrofarnesyl acetone 4,4%
46 Longifolene 4,2%

CH, 0

CH, CH,

45
46 M

Hinh 1.7. CAu trlic cua céc chat trong tinh dau cua loai D. ensifolia

1.1.5.4. Hogat tinh sinh hoc
Céc nghién ciru vé hoat tinh sinh hoc cua loai D. ensifolia tir nhitng nim 2000
tré lai day da lam sang t6 cong dung caa loai ndy trong y hoc co truyén. Hoat tinh
sinh hoc cua loai D. ensifolia gom: chdng oxy hoa, khang vi sinh vat, khang viém,
rc ché enzym, gay doc té bao ung thu [2-10].

Theo Tang va cong su nam 2016, chat méi 22-hydroxy-cyclolaudenol (31)
phan 14p tir loai D. ensifolia c6 kha ning khang cac dong té bao ung thu hic sic té da
B16-F10, ung thu phdi A549, ung thu va MDA-MB-231 véi gi4 tri ICso twong ng
14 3,92; 10,39; 25,08 uM [40].

Dich chiét methanol cua 14 loai D. ensifolia (D. nemorosa) cé tac dung gay
doc té bao ung thu Hela véi gia tri ICso sau 48 gio la 506,43 pg/mL [41]. Tinh dau

cua loai ciing duoc nghién ciru hoat tinh gay doc té bao dong ung thu gan HepG2 va
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ung thu vt MCF7 va c6 tac dung trung binh véi gia tri 1Cso ¢ khoang 56,53 - 61,35
pg/mL [6].

1.2. Tong quan vé chi Com (Elaeocarpus)

1.2.1. Pic diém thuc vt

Chi Cém (Elaeocarpus), 1a chi 16n nhat thudc ho Elaeocarpaceae, bao gém
Xap xi 360 lodi sinh trudng & ving can nhiét déi va nhiét d6i 1a chu yéu [42]. Theo
Pham Hoang Ho, chi Com c6 38 loai dugc tim thay ¢ Viét Nam [43]. Céc loai thuoc
chi Com da phan c6 kich thudc [6n va trung binh, cay thudng xanh co 14 don, thuong
moc so le, d6i khi moc ddi hay moc vong, thuong cum lai & dau canh, thuong mép 14
¢6 khia nhung d6i khi tiéu giam thanh vay. Hoa moc ¢ nach 14, don déc hay thanh
cum, ddi xtng téa tia. Hoa thuong ludng tinh, mau 4 hoic 5, gdbm 4-5 14 dai va 4-5

canh hoa, qua nang, qua hach hay qua mong [44].

X st 4 N
COm nhiéu hoa (E. floribundus) Com tang (E. griffithii)

Hinh 1.8. M6t s6 loai dién hinh thuc chi Com phan b tai Viét Nam

1.2.2. Ung dung trong y hec cé truyén
Trong y hoc ¢6 truyén, cac loai thuge chi Com duoc biét dén nhu duoc lidu
Vi nhiéu cong dung nhu tri loét, viém phoi va bénh phong, ting huyét ap, tram cam,

dong kinh va cac bénh vé gan, cai thién luu thong méau [45-50].
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O Viét Nam, loai E. floribundus dugc str dung diéu tri mot s6 bénh nhu kiét

ly, tiéu duong, viém nudu, sat trung va diéu tri nhiém trang [51].

1.2.3. Thanh phan héa hec

Viéc nghién ciu hda hoc vé chi Elaeocarpus duoc thuc hién tir nhitng nam 60
(1969), cho dén nam 2022 d3 c6 hon 90 hop chat, bao gdm terpenoid, flavonoid,
alkaloid, phenol cac hop chét khac dwgc tim thay tir 16 loai caa chi nay.

+¢ Terpenoid

Terpenoid dugc danh gia 1a nhom chat chinh trong chi va cho nhiéu hoat tinh
quan trong. Hién tai, da c6 39 hop chat terpenoid (47-84) duoc tim thiy tur chi
Elaeocarpus. Cac hop chat nay thudc cac phan nhém nhu sesquiterpenoid (47),
diterpenoid (48-50), triterpenoid (51-83) va steroid (84). Trong d9, triterpenoid la
phan nhém chinh véi cac khung dién hinh nhu oleane, cucurbitane va lanostane. Theo
do, 15 triterpenoid mai tim thay tir chi Elaeocarpus gom 3 triterpenoid glycoside
khung oleane: (53), (54), (55) [12, 13], va 12 triterpenoid khung cucurbitane: (64-
71), (74), (75), (76), (77); 4 chét petiolaticins A-D (79-82) [11, 52 - 54].

Bang 1.6. Cac terpenoid dugc tim thay & chi Elaeocarpus

STT | Ten chét Loai/bd phan TLTK
(chat)
Sesquiterpenoid
: 55
47 a-Tocopherolquinone L4 E. floribundus [59]
Diterpenoid
4g | Phytol L& E. floribundus
Rel-(2R,4aR,8aR)-3,4,40,80-
Tetrahydro-4a-hydroxy- [55]
2,6,7,8a-tetramethyl-2- (4,8,12- LA E. floribund
49 | iimethyltridecyl)-2H- a & floribundus
chromene-5,8-dione
50 Tanacetene La E. floribundus

Triterpenoid khung oleane

51 Epifriedelanol L4 va than canh E.

floribundus [56]
52 Friedelin L& va than canh E.
floribundus
la-Hydroxy-olean-12-en-3-O-a- [13]

93 L-arabinopyranoside Canh E. hainanensis
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la-Hydroxy-olean-12-en-3-4-D-

54 xylopyranoside Canh E. hainanensis
la-Hydroxy-olean-11-0x0-12- | ppan tran mat dét E [12]
99 en-3-O-p-L-arabinopyranoside | inanensis
Triterpenoid khung cucurbitane
s A s [53]
25-O-acetylcucurbitacin F Qua va than canh E.
o6 chinensis
QUé Vé_ thén‘ Céﬂ}\h E. [11, 13,
57 Cucurbitacin D chlnen5|s, phan trén mat 53]
dat E. hainanensis, canh E.
hainanensis
Thén canh . F [11, 13,
58 Cucurbitacin F dolichostylus, phan trén 52]
mat dat E. hainanensis,
canh E. hainanensis
59 Cucurbitacin G Phian trén mat dat E. [11]
hainanensis
- - 13
60 Cucurbitacin H Canh E. hainanensis [13]
Qu_é V{‘al thép caAnh E. [11, 13,
61 Cucurbitacin | chinensis, phan trén mat 53]
dat E. hainanensis, canh E.
hainanensis
62 Cucurbitacin O Phian trén mat dat E. [11]
hainanensis
63 23,24-Dihydrocucurbitacin Than canh E. [52]
dolichostylus
64 Elaeocarpucin A Qua va than canh E.
chinensis
65 Elaeocarpucin B Qua va than canh E.
chinensis
66 Elaeocarpucin C Qua va than canh E. [53]
chinensis
67 Elaeocarpucin D Qua va than canh E.
chinensis
68 Elaeocarpucin E Qua va than canh E.
chinensis
69 Elaeocarpucin F Qua va than canh E.| [53,54]

chinensis, 14 E. petiolatus
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20 Elaeocarpucin G Qua va than canh E.
chinensis
71 Elaeocarpucin H Qua va than canh E. [53]
chinensis
72 3-epi-Isocucurbitacin D Qua va than canh E.
chinensis
73 3-epi-isocucurbitacin G Phin trén mat dat E. [11]
hainanensis
16a,23a-Epoxy-34,205- Qua va phan trén mit dat | 11 53,
74 dihydroxy-10aH,23BH-cucurbit- | E. chinensis, phan trén mat 54.]
5,24-dien-11-one dat E. hainanensis, la E.
petiolatus
16a,23a-Epoxy-34,204-
dihydroxy-10aH,23H-cucurbit- | ppa tran mat dit  E [11]
75 5,24-dien-11-one 2-0-p-D- hainanensis
glucopyranoside
16a,23a-Epoxy-204,25- . )
dihydroxy-10aH,23fH-cucurbit- | Phan trén mat dat  E.| 117 54
76 5-ene-11-one 3-O-p-D- hainanensis, la E.
glucopyranoside petiolatus
] . Thén canh E. 52 54
77 Hexanorcucurbitacin F dolichostylus, i E [52, 54]
petiolatus
g | 19-Norlanosta-5,24-dien-11-one |Phan trén mat dat E.|  [11]
hainanensis
79 Petiolaticins A L& E. petiolatus
80 Petiolaticins B L4 E. petiolatus [54]
81 Petiolaticins C L& E. petiolatus
82 Petiolaticins D L& E. petiolatus
Triterpenoid khung lanostane
83 Euphorbal La E. floribundus [55]
Steroid
S; | L& va qua E. floribundus, [55 — 57]
84 f-Sitostero |4 va than canh E.
floribundus
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AraO

53 R =-a-L-Arabibinopyranosyl
54 R =-/D-Xylopyranosyl

\\\\\
OH R;
N N 68: Rj=R,=Ry=H,R;= —
R 64: R, = \\
C
69: R, = =H,R;= \ i

%,
7, :

=H,Ry=

66: Rj=R,~Ry=H.R, %70 R; =R, = H. Ry~ OH. R, = E<
H 71: R;R,=0,R;=H,R,= E<

67: R;=R,=Ry=H,R,=

HO,

W
4: R, =Ry =H, Ry = ¥< HO
75: R;=0Glc,R, =H, Ry = \_<
76: R;=H,R,=Glc,R; =
OH

Hinh 1.9. C4u trGic mot s6 terpenoid tim thay & chi Elaeocarpus
%+ Alkaloid
Nhom chat alkaloid chi duoc tim thay trong 5 loai caa chi gdm E. sphaericus,

2

E. fuscoides, E. ganitrus, E. grandis, va E. densiflorus. 18 alkaloid (85-102), dugc
tim thay trong chi Elaeocarpus, trong d6 c6 15 chat mégi. Ngoai trir hop chat
elaeocarpidine (101) thuoc phén nhom indol alkaloid, va eustifoline B (102) thuoc
phan nhém carbazole alkaloid, con lai 16 hop chat thudc phan nhém indolizidine
alkaloid. Pang cha y 1 alkaloid chi dwgc tim thay trong 14 cua céc loai Elaeocarpus
[58 — 60].
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Hinh 1.10. Cau trGic mét s6 alkaloid tim thiy ¢ chi Elaeocarpus

Bang 1.7. Céc alkaloid duoc tim thay & chi Elaeocarpus

STT Tén chét Loai/b$ phan TLTK
(chat)
Indolizidine alkaloid
-)-Alloelneocurpiline . [59]
85 ©) P L& E. sphaericus
Elaeocarpenine _ [60]
86 pent La E. fuscoides
+ )-Elaeocarpiline . [59]
87 (+) g L& E. sphaericus
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gg | ()-Elaeocarpine L4 E. fuscoide, I& E.| [58,60]
ganitrus
+)-Epialloel ili :
89 (+)-Epialloelaocarpiline L4 E. sphaericus (591
-)-Epielaeocarpililze . 59
90 (-)-Epi Ptz L& E. sphaericus
-)-Epiisoelaeocarpiline .
91 ()-Epiis L L& E. sphaericus
Grandisine C
92 ! L4 E. grandis
Grandisine D
93 ! L4 E. grandis 61]
Grandisine E ] 61
94 randising L4 E. grandis
——
95 Grandisine L4 E. grandis
96 Grandisine G La E. grandis
Isoelaeocarpicine i
97 pict La E. fuscoides [60]
08 (%)-Isoelaeocarpine La E. fuscoides, 1a E.| [58, 60]
ganitrus
99 (-)-1soelaeocarpiline La E. grandis, & E.| [59 61]
sphaericus
(+)-
100 | Pseudoepiisoelaeocarpilin L4 E. sphaericus [59]
Indol alkaloid
El idi
101 acocarpitine L& E. densiflorus [59]
Carbazole alkaloid
Eustifoline B
102 | oo L4 E. floribundus [62]

+ Flavonoid

Tur chi Elaeocarpus c6 10 flavone va dan xuat gan véi duong glucose va
rhamnose (103-112) dugc xac dinh [58, 63]. Trong do, flavone mearnsetin (107),
myricetin (108), myricitrin (109) va quercetin (112) 1a nhiing flavone phé bién trong
chi va dugc phat hién & nhiéu loai khac nhau nhu E. oblong, E. floribundus, E.

serratus va E. tuberculatus [58].



Hinh 1.11. C4u trdc céc flavonoid dugc tim thay & chi Elaeocarpus

Bang 1.8. Céc flavonoid duogc tim thy & chi Elaeocarpus

STT Tén chét Loai/bp phan TLTK
(chat)
Apigenin 7-O-(3"-O-p-
103 | E-coumaroy)-B-D- | ot £ floribundus [62]
glucopyranoside
104 | 2"-O-Galloylhyperin Canh E. sylvestris [63]
105 | Homoplantaginin

Canh E. sylvestris
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106 | Kaempferol L4 E. tuberculatus
107 Mearnsetin LAE. oblong, Ia E. floribundus, la
E. serratus [56]
108 Myricetin L4 E. oblong, Ia E. floribundus, la
E. serratus
109 | Myricitrin L4 E. floribundus, 14 E. serratus
110 | Myricitrin 27-O-gallate | canp E. sylvestris [63]
111 | Nepitrin Canh E. sylvestris
112 | Quercetin L4 E. ganitrus, |4 E. tuberculatus |  [58]

% Phenol va nhém chdt khac

Ngoai cac nhém chét chinh 14 terpenoid, alkaloid, flavonoid, cac nghién ctu
cho thay rang cac loai trong chi nay con c6 hop chat phenol, trong s6 17 chat c6 3
polyphenol mai la 4-O-methylellagic acid 3'-(3"-O-acetyl)-a-rhamnoside (113), 4-O-
methylellagic acid 3'-(4"-O-acetyl)-a-rhamnoside (114), va 4-O-Methylellagic acid
3'-a-rhamnoside (115) déu dugc phan Iap tir than canh loai E. parvifolius [64].

Ngoai ra, con c¢d 24 hop chat thuoc nhiéu nhom khac con dugc tim thay trong
chi Com. Trong d6, hai hop chat lan dau tién dugc phat hién 6'-O-galloylsambunigrin
(116) va tur la E. sericopetalus [65] va elaeocarpionoside (117) phan lap tu la E.

japonicus [66].

OCH; R, R, R,

OH 113 u CH,CO H

114 CH,CO H H

o 115 H H H
0

OH

Hinh 1.12. Cau trdc céc chat khac tim dugc ¢ chi Elaeocarpus
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1.2.4. Hogt tinh sinh hec

Nghién ctru d3 cong bd cho thay cac nhém chét flavonoid, alkaloid, terpenoid,
phenol trong chi nay déu cé hoat tinh sinh hoc phong phu, nhu tac dung chéng oxy
hoa, khang vi sinh vat, khang virut, khang viém, khang nam, chéng tiéu duong va
hoat tinh chdng ung thu. Pang cha y, hau hét cdng bd vé hoat tinh chéng ung thu cua
cac chat tach tir chi nay déu thudc nhém chét cucurbitane.

Ba triterpene khung cucurbitane goém cucurbitacin F (58), 23,24-
dihydrocucurbitacin F (63) va hexanorcucurbitacin F (77) dugc phan lap tir than
canh loai E. dolichostylus c6 hoat tinh gay doc 1én té bao ung thu biéu md (KB) va
ung thu bach cau khang thudc (P388). Trong d6, cucurbitacin F (58) thé hién hoat
tinh &c ché manh 18n ca hai té bao ung thu KB va P388 voi gia tri EDso twong tng |2
0,074 va 0,04 pg/mL [52]. Nghién ctu sau nay cong bd cucurbitacin D (57) va
cucurbitacin | (61) c6 kha nang tc ché Ién cé4c té bao ung thu phoi (A549/ATCC) va
ung thu gan (BEL-7402) véi gia tri ICso< 1 uM [11].

Két qua thir nghiém 13 hop chat phan lap tir loai E. chinensis cho thiy
triterpene cucurbitacin D (57), 3-epi-isocucurbitacin D (72), 25-O-acetylcucurbitacin
F (56), cucurbitacin | (61) c6 hoat tinh wrc ché té bao ung thu biéu mé dai truc trang
(HT-29) manh véi 1Cso tir 0,039 dén 0,54 uM, trong khi elaeocarpucin C (66) (ICso =
0,41 uM) [53].

Theo Sukari va céng su nam (2013) di cong bd cin chiét chloroform 14 E.
floribundus c6 tac dung tc ché kha manh 18n té bao ung thu bach cau cap tinh (CEM-
SS) véi ICso = 25,6 + 0,06 ug/mL, trong khi hop chat friedelin (52) phan lap tir dich
chiét nay lai cho hoat tinh manh chéng lai té bao ung thu biéu md c6 tir cung (HeLa)
Vi I1Cs0 = 3,54 + 0,30 pg/mL [56].

Hoat tinh chdng ung thu cua petiolaticin A, B, va D (79-82) phan lap tir 14 E.
petiolatus cho thay petiolaticin A (79) c6 tac dung gay doc té bao manh nhat doi véi
dong té bao ung thu vit MDA-MB-468, MDA-MB-231, MCF-7 va ung thu dai truc
trang SW48 véi gid tri ICso twong ing 12 7,4; 9,2; 9,3, va 4,6 uM [54].

Duéi day tong quan chi tiét hon vé loai Elaeocarpus hainanensis 1a loai duoc

nghién cuu trong luan van nay.
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1.2.5. Tong quan vé lodi Elaeocarpus hainanensis
1.2.5.1. Pdc diém thyc vt

Codm hai nam (Elaeocarpus hainanensis), hay Ri ri, Nang tai, Manh tang thuoc
chi Com (Elaeocarpus), ho Com (Elaeocarpaceae) 1a cay dai moc nho, nhanh gan
nhu khong 16ng. La chum & ngon, phién thon hep, dai 10-14 cm, bia c6 ring nhon,
lau nhot lGc khd, cudng 11-15 mm. Chum c6 14 hoa rong, bia c6 ring, hoa triang
thom, canh hoa dai 1,5 cm, qua nhan ctng hinh thoi dai 2,5 cm. Cay phan bé chi yéu
¢ Viét Nam va Trung qudc. O Viét Nam, cay nay thuong phan bb bén sudi viing Cao
lang, Quang Binh, Thira Thién Hué, Ba Néng [67, 68].

1.2.5.2. Thanh phan héa hoc va hoat tinh sinh hoc

Loai E. hainanensis méi dugc tim thay & Trung Quéc va Viét Nam. Loai nay
chua c6 nhiéu cdng b, tir nam 2008 dén nay cd mot cdng bd vé thanh phan héa hoc
va hoat tinh chéng ung thu ctia cac chat tir cac phan trén mat dat cia cay phan bb o
Trung Qudc, va hai céng bb & Viét Nam vé thanh phan hoa hoc. Vé thanh phan héa
hoc da tim thay & loai E. hainanensis 16 chat déu thudc nhoém terpenoid. Trong do,
cé 1 diterpenoid, 3 triterpen-oleane va con lai la cac triterpene cucurbitane.

Meng va cong su di cong bd mudi hop chat di duoc phan lap tir loai
E.hainanensis, trong d6 c6 3 chat méi 1a 16a,23a-epoxy-34,20p-dihydroxy-
10aH,234H-cucurbit-5,24-dien-11-one  (74), 16a,23a-epoxy-34,205-dihydroxy-
10aH,23pH-cucurbit-5,24-dien-11-one 2-O-5-D-glucopyranoside (75), 16a,23a-
epoxy-20p,25-dihydroxy-10aH,235H-cucurbit-5- ene-11-one 3-O-p-D-
glucopyranoside (76) va bay chat da biét 1a 19-norlanosta-5,24-dien-11-one (78),
cucurbitacin D (57), cucurbitacin F (58), cucurbitacin G (59), cucurbitacin 1 (61),
cucurbitacin O (62), 3-epi-isocucurbitacin G (73) [11].

Ciing trong nghién citu ndy, tac gia da cong bd hoat tinh gay doc té bao ung
thu phoi A549 va ung thu gan BEL-7042 cua cc chat di phan lap duoc. Pang cha ¥,
cucurbitacin D (57) va cucurbitacin | (61) c6 hoat tinh kha manh thé hién & gia tri
ICs0 Nho hon 1uM [11].

Nam 2018, Nga va cong su da cong bo hai chat mai thuoc khung triterpenoid
oleane la-hydroxy-olean-12-en-3-O-a-L-arabinopyranoside (53), la la-hydroxy-
olean-12- en-3-0-8-D-xylopyranoside (54), clng véi 6 chat trong d6 c6 mot chat

thuoc khung diterpenoid va 5 chat thuoc khung triterpene cucurbitacin d6 1a


https://www.wikiwand.com/vi/Elaeocarpus
https://www.wikiwand.com/vi/H%E1%BB%8D_C%C3%B4m
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cucurbitacin D (58), cucurbitacin F (58), cucurbitacin | (61), 3-epi-isocucurbitacin D

(72), cucurbitacin H (60) duoc phan lap tir canh cua E. hainanensis [13].

Nam 2020, Tung va cong su da tiép tuc nghién ctru va di cong bd thém mot

chat méi ciing thudc khung triterpenoid oleane d6 1a 1a-hydroxy-olean-11-o0xo-12-

en-3-0-p-L-arabinopyranoside (55) [12].

Bang 1.9. Cac chét duoc tim thiy tir loai E.hainanensis

Cucurbitacin G (59)

Tén chat B9 phan/can chiét TLTK
Sesquiterpenoid
Phan trén mit [13]
Blumenol A dat/Diclomethane
Triterpene - oleane
la-Hydroxy-olean-12- en-3-O-p-D- | Phin trén mat dat/Butanol
xylopyranoside (54) [13]
la-Hydroxy-olean-12-en-3-O-a-L- Phan trén mit dat/Butanol
arabinopyranoside (53)
la-Hydroxy-olean-11-0x0-12-en-3-O-- | phan trén mit dét/Butanol [12]
L-arabinopyranoside (55)
Triterpene-cucurbitane
16a,23a-Epoxy-20p,25-dihydroxy- Phan trén mit dat/Butanol.
10aH,23pH-cucurbit-5- ene-11-one 3-O-B-
D-glucopyranoside (76)
16a,23a-Epoxy-34,204-dihydroxy- N
10aH,234H-cucurbit-5,24-dien-11-one  2- | Phan trén mat dat/Butanol [11]
O-B-D-glucopyranosid (75)
16a,23a-Epoxy-34,204-dihydroxy- Phan trén mit
10aH,234H-cucurbit-5,24-dien-11-one dat/Ethylacetat
(74)
. Phan trén mat
19-Norlanosta-5,24- dien-11-one (78) déta;Ethylace%at
Cucurbitacin D (57 \
ueurbitacin D (57) Phén trén mat [11, 13]
dat/Ethylacetat
. Phan trén mat 111
Cucurbitacin F (58) dAt/Diclomethane [ 43
[11]




26

Cucurbitacin I (61) Phan trén mat [13]

dat/Diclomethane

. Phan trén mat dat/Butanol
Cucurbitacin O (62) : e [11]

Phan trén mat dat/Butanol

3-epi-isocucurbitacin G (73)

Phan trén mat
dat/Diclomethane [13]
Phan trén mat

dat/Diclomethane

Cucurbitacin H (60)

3-epi-isocucurbitacin D (72)

1.3. Hoat tinh chdng ung thw ciia cac cucurbitane

Triterpenoid thuc vat 1a mot 16p chat tu nhién 16n, da dang vé ciu tric va phd
tac dung sinh hoc rong. Trong dé chéng ung thu 1a hoat tinh dugc quan tam nhiéu
nhat dac biét 1a cac cucurbitacin.

Cucurbitane 14 triterpenoid bdn vong, ¢ nhiéu trong céc cay thudc ho Bau bi
(Cucurbitaceae) nhu dua chudt, bi ngo, va dua hdu. Cho dén nay, hon 100
cucurbitacin va cac din xuat cua ching da dugc phan lap tir khoang 30 chi thuoc ho

Cucurbitaceae, Elaeocarpacae, Euphorbiaceae [69].
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Hinh 1.13. Cu trdc hoa hoc khung cucurbitane
Nghién cttu cho thdy c6 khoang 17 cucurbitacin chinh dugc ky hiéu tir A dén
T. Trong d6 c6 cucurbitacin B, -D, -E, -1 va c4c dan chét ctia chling ¢6 hoat tinh chéng
ung thu manh nhit, sau d6 13 cucurbitacin F, -O, -P, -Q va cac dan chat cua ching
déu c6 hoat tinh doc té bao ung thu & muc trung binh. Hoat tinh chéng ung thu cua
cac cucurbitacin nay trén nhiéu dong té bao ung thu khac nhau nhu: tién liét tuyén,

vi, phoi, da, gan, ndo, ruot két, tir cung, vom hong. .. [70].
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Cucurbitacin B Cucurbitacin D
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Cucurbitacin I 3-epi-isocucurbitacin D

Cucurbitacin F

Cucurbitacin E

Hinh 1.14. C4u trdc héa hoc cua cucurbitacin c6 tac dung gay doc té bao ung thu

Co ché giy doc té bao ung thu & mic d6 phan tir ciia cac cucurbitacin da duoc
nghién ctru khé sau, nhu e ché phan chia té bao ¢ pha phan bao G1/M va G2/M, tc
ché céc tin hiéu kich hoat phién ma nhu JAK/STATS3, lam gian doan tong hop F-actin
(lam thay doi hinh dang té bao trong phan bao) [69].

Cucurbitacin B va -I duoc béo céo c6 tac dung tc ché su phat trién cua té bao
ung thu ruét két HCT116, SW480, DLD1 véi gia tri 1Cso tir 0,5 — 7,8 UM. Ca
cucurbitacin B va -I déu tac dong vao pha phan bao G2/M va gay hién tuong té bao
chét theo chwong trinh (apotosis), ddng thai e ché sy hinh thanh khéi té bao géc ung
thu (CSC). Thém nita cucurbitacin B va -I diéu khién giam céc tin hiéu lién quan dén
su phét trién CSC d6 14 DCLK1, CD44, LGRS va Notch [71].

Cucurbitacin D ¢6 kha niang wc ché té bao ung thu c6 tir cung CaSki va SiHa
Véi ICso kha thap 12 400 nM va 500 nM, dong thoi ciing ¢6 kha ning ngan chin su xam
lan va di can ciia cac té bao nay [72]. Cucurbitacin D, -1 va din xuat cua cucurbitacin

D (3-epi-isocucurbitacin D) c6 hoat tinh khang dong té bao ung thu rudt két HT-29 véi
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ICs0 0,12 va 0,19 uM con 3-epi-isocucurbitacin D manh hon véi gia tri 1Csola 0,039
UM [51]. Cucurbitacin D va -1 ¢6 hoat tinh gay doc té bao ung thu phdi (A549) va ung
thu gan (BEL-7042) kha manh véi gia tri ICso nho hon 1uM [11]. Cac cucurbitacin
con c6 tac dung hiép dong khi két hop véi cac tac nhan hoa tri liéu nhu: imatinib
mesylate, paclitaxel, docetaxel, va gemcitabine [73]. Cucurbitacin B duoc thir
nghiém tac dung hiép déng véi cisplatin trén dong té bao ung thu biéu md bang quang
(MB49). Két qua cho thay gia tri ICso cua cisplatin sau 48 gio xir ly véi té bao 1a 20
KM, con cucurbitacin B 12 0,25 uM, trong khi & liéu két hop 1Cso 1a 10 uM cisplatin
va 0,1 uM cucurbitacin B [74].

Cucurbitacin B, -E, -D, -I ciing dugc nghién ctu tac dung hiép dong vai cac
phan tir thuc nho lam tang hiéu qua va giam té bao khang thudc dong thoi e ché su
xam lan, di cin cua té bao ung thu [75]. Cucurbitacin B dwoc Yuang va cong su béo
c4o vé hoat tinh chong ung thu phoi NSCLC theo co ché gay chét pyrotosis (cling 1a
mét chuong trinh chét cua té bao). Cucurbitacin B con dugc thr nghiém tac dung
chdng khéi u trén chudt ¢ lidu 0,75 mg/kg cho hiéu qua tét hon so véi chat dbi chiéu
gefitinib & liéu 40 mg/kg [76, 77]. Cucurbitacin c6 tc dung chong ung thu thong qua
nhiéu co ché, bao gom wc ché su tang sinh ciia té bao ung thu, thuc day qua trinh bat
gitt chu ky té bao va qua trinh 1am chét té bao theo chwong trinh (apoptosis), tc ché
su Xam lan va di can, déng thoi pha hiy bo xwong protein. Cucurbitacin kich hoat
mitogen (STAT va MAPK kinase protein) va irc ché di cin ctia cac té bao ung thu [75].

So véi cac nhdm chat ty nhién khac, cucurbitacin thuong c6 doc tinh manh
hon. Ngudng gay doc cua chdng la tir 2-12,5 mg/kg, cucurbitacin D, -E, -C, -1 cd tinh
d6c manh hon cac cucurbitacin con lai. Boc tinh cua c&c cucurbitacin tang khi c6 su
lien két doi xuat hién & C-23 va nhom acetyl & C-25. Tuy c6 doc nhung cucurbitacin
c6 nhiéu wu thé nhu ¢6 hoat tinh & ndng d6 kha thap va thap hon nhiéu so voi ngudng
gay doc [69].

Ngoai hoat tinh chéng ung thu, cac cucurbitacin con thé hién hoat tinh khang
viém, chdng vi rut, bao vé gan. Bén canh do, cac cucurbitacin con c6 tac dung hiép
dong khi két hop véi cac hop chat diéu tri ung thu khac, nén gan day ching duoc
quan tam nghién ctu nhiéu [75].

Téng quan vé thanh phan hoa hoc va hoat tinh sinh hoc & trén véi dinh huéng muc

tiéu tim kiém céc hop chét c6 hoat tinh ung thu, luin an lra chon nghién ctru vé hoa
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hoc cua loai Xuong quat (Dianella ensifolia) va Com hai nam (Elaeocarpus
hainanensis) va danh gia tic dung gay doc té bao cua cac hop chat phan lap dugc.

Chat c6 hoat tinh tét, s& tap trung nghién ctru sau tac dung & mic do phan tu.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
2.1.1. Cay Xwong quat
Mau cay Xuong quat (Dianella ensifolia) dwgc Thac sy Tran Thai Vinh, Vién
nghién ctu khoa hoc Tay Nguyén thu hai va dinh danh vao thang 5 nim 2017, mau

luu tai Khoa Héa hoc, Truong Pai hoc Céng nghiép Ha noi.

Hinh 2.1. Anh tiéu ban cay Xuong quat (D. ensifolia)

2.1.2. Cay Com hdi nam
May cay than canh va 1a duoc thu thap tai Ha Tinh, thang 11 nim 2019. Tén
cay Elaeocarpus hainanensis Oliv. Do tién sy D& Ngoc Pai, khoa Lam nghiép,
truong Dai hoc kinh té Nghé An xac dinh; tiéu ban (ky hiéu 12 40TN/EH) duoc luu
gitr tai Vién Hoa hoc, Vién Han 1am KHCNVN.

Hinh 2.2. Anh loai Cém hai nam (E. hainanensis).
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2.2. PHUONG PHAP NGHIEN CcUU

2.2.1. Phwong phdp phdn Igp cac chat

* Sgc ky 1ép méng (TLC)

Tién hanh sic ky ban mong trén ban mong nhdm chuan bj sin silica gel Merck
60 F254, @6 day 0,2mm. BPén tir ngoai ¢ hai budc song 254 va 365 nm dugc sur dung
dé phat hién cac hop chét hoic hodc dung thubc thir 12 dung dich vanilin/H2S04 10%
pha véi ethanol nung néng & khoang 110°C cho dén khi hién vét.

* Sgc ky cét (CC)

Sic ky cot duoc tién hanh véi chat hap phu 1a silica gel 60 pha thudng véi kich
thudce hat 0,06-0,2 mm va 0,040-0,063 mm (Merck) , va sephadex LH-20, Sac ky cot
pha dao RP-18.

* Sgc ky 16p mong diéu ché

Sac ky 1op mong diéu ché dugc thuc hién trén ban mong trang san silica gel
60G Fas4 (Merck), phét hién cac hop chat bang dén tir ngoai & hai budc song 254 va
365 nm. Hoac cat hai mép ngoai cua ban mong dé phun thuéc thir vanilin/H,SO4 gia
nhiét khoang 110°C dén khi phat hién vét, ghép lai ban mong nhu cii dé xac dinh
viing chat phan b, sau d6 cao I6p silica gel di hap phu chat, giai hap phu chét bang
dung mdi phu hop.

2.2.2. Phwong phdp xdc dinh ciu triic héa hoc

Str dung cac phuong phap phan tich thong so vat Iy va phan tich pho hién dai
két hop véi tra ctu tai liéu tai liéu tham khao dé chang minh cau tric hoa hoc caa cac
chat sach phan lap dugc.

Str dung cac phuong phap va thiét bi sau:

* D¢ quay cut ([a/p)

Do quay cuc dugce do trén may JASCO P-2000 Polarimeter cua Vién Héa sinh
bién — Vién Han 1am KHCNVN.

* Phwong phap thuy phan dwong

Liy khoang 4 mg chit sach dugc hoa tan riéng biét trong HCI 1.0 M
(dioxane—H,0, 1:1, v/v, 1.0 mL) va dun néng dén 80°C trong bé cach thay trong 3
gio. Dung dich axit duoc trung hoa bang bac cacbonat, bac clorua két tua duoc loai

bé va dung dich con lai dem 6 dic hoan toan trong méi trudng khi nito. Sau khi chiét
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bang cloroform, 16p nuéc dugce c6 dic dén kho bang khi nito va monosacaride duoc
tinh ché bang TLC diéu ché (CHCIs/MeOH/H,0, 3/2/0.2, v/v/v). Bo quay cuc riéng
([a]3®) ctia duong duge xac dinh sau khi hoa tan trong H2O trong 24 gid va so sanh
vai tai lieu. [78,79].

* Phg khai lirong (MS)

Pho khdi lwong phun mu dién tir ESI-MS dugc do trén may Agilent 1260 cta
Vién Hoa sinh bién — Vién Han 1am KHCNVN.

Phé khéi lwong phan giai cao HR-ESI-MS do trén may Q-TOF LC/MS tai Vién
Héa hoc va Vién Hoa sinh bién - Vién Han 1am KHCNVN.

* Pho cong hwong tir hat nhan (NMR)

Phé NMR dugc do trén may Brucker Avance 500 MHz, va Brucker NEO 600
MHz, tai Vién Hoa hoc - Vién Han l1am Vién Han lam KHCNVN.

Cac ky thuat NMR duoc str dung bao gom:

Phé cong huang tir hat nhan mot chiéu: *H-NMR, 13C-NMR, va DEPT.

Phé cong huong tir hat nhan hai chiéu: HSQC, HMQC, COSY va NOESY.

Dung méi duoc sir dung bao gdom: DMSO-ds, CDs0OD, CDCls. Chit noi chuan

la tetramethylsilane (TMS) hodac tin hiéu dung méi.

2.2.3. Phwong phdp thir nghiém hoat tinh sinh hoc
2.2.3.1. Pdnh gid hoat tinh gdy djc té bao

* Phuong phéap dung thudc nhuém Sulforhodamine B (SRB)

Nguyén ly cua phuong phap:

Xac dinh kha ning gay doc té bao bang phuong phap cua phapVién Ung thu
Qudc gia Hoa Ky (National Cancer Institute — NCI). Xac dinh kha ning séng sot cua
té bao bang x4ac dinh ham lwong protein té bao tong sé dua vao phép do mat do quang
hoc (OD — Optical Density) khi nhudém té bao véi SRB. Gié tri OD do duoc sé ty I¢
thuan vai lugng SRB gan véi phan tir protein. Lugng té bao sbng cang nhiéu thi lugng
protein cang nhiéu thi gia tri OD s& cang lén.

T¢é bao va cac budc tién hanh:

A549, T24, Huh-7, 8505, SNU-1, duoc mua tir ngan hang té bao ATCC va
duoc tang boi GS. John M Pezzuto, truong dai hoc Long-Island (Hoa Ky).

Thu té bao bang phuong phap trypsin hoa va dém té bao bang budng dém dé

xéac dinh sb lugng té bao va gieo té bao vao giéng véi mat do nhat dinh. Chuan bi chat
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thir thanh mot day cac nong do vao dia 96 giéng. Giéng dbi chirng ngay 0 1a giéng
chi ¢6 190 pL té bao ung thu thir nghiém va khdng cé chat thir. Giéng ddi ching ngay
0 s& duogc ¢ dinh bang Trichloracetic acid — TCA 20% sau 1 gio. Dia thi nghiém tiép
tuc duoc nudi trong diéu kién 37°C, 5% CO,, 72 gio. Sau d6 cb dinh bang
Trichloracetic acid — TCA 20% trong 1 gi&, nhuém SRB 30 phit & diéu kién 37 °C.
Rira acetic acid 3 lan, dé khd ¢ diéu kién phong thi nghiém. Hoa tan SRB bing
unbuffered Tris base 10 mM, lic nhe 10 phut rdi doc két qua OD & buéc séng 540 nm
trén may ELISA Plate Reader (Biotek) [80].

Xu ly két qua:

Xac dinh % e ché su phat trién cua té bao khi xu Iy véi chat thir bang cong thic
dudi day:
OD(méu) - OD (ngay 0)

% trc ché = |1 -
° OD (DMSO)- OD (ngay 0)

x 100

Lip lai thi nghiém 3 lan dé dam bao do tin cay. Boi chimg dwong duoc sir dung
la ellipticine vé&i nong d6 1a 10; 2; 0,4; 0,08 pg/mL.

Str dung phan mém TableCurve 2Dv4 dé tinh toan gia tri ICso.

* Phuong phéap dung thudc th MTT

Nguyén ly cua phuong phap:

Phuong phap MTT (3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl tetrazolium
bromide) 13 phwong phap so mau. MTT bi chuyén héa thanh cac tinh thé formazan
boi cac enzim oxy héa khir trong ty thé. C6 thé ding mot s6 dung mdi hitu co
(isopropanol) dé vira pha huy mang té bao va hoa tan cac tinh thé formazan, sau d6
do doc két qua OD & 570 nm.

Té bao va cac budc tién hanh:

Céc dong té bao ung thu A549, Hep3B, Hela, MCF-7 duoc cung cap bai GS.
Jeong-Hyung Lee, truong Pai hoc quc gia Kangwon, Han Québc. Té bao ung thu
duoc nudi cdy in vitro theo phwong phap Mosmann va cong su [81].

Céc dong té bao nay dugc duy tri ¢ 37°C trong mdi truong RPMI 1640 hoac
DMEM c¢6 bé sung huyét thanh nhau thai bo 10% (FBS), 100U/mL penicillin va 100
Hg/mL streptomycin trong ti nudi ciy ¢ diéu kién 5% CO,, 37°C trong 48 gio. Tiép
tuc chuyén sang dia 96 giéng 200 pl dung dich té bao, mat do 2-5 x 10° té bao/giéng
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(tuy tirng loai té bao). Sau 24 gid, thém chat thir duoc pha ¢ ndng d6 thich hgp, DMSO
thém vao giéng ddi chiing véi ndng d6 bang vai giéng ther. Sau 72 gio, thém 0,5
mg/mL MTT, 1 4 gio & 37°C va 5% COp, rit hét méi trudng, st dung isopropanol dé
hoa tan két taa formazan. Po d6 hap thu (OD) tai budc séng 570 nm. Pdi ching
duong duogc sur dung trong phép thar nay la camptothecin.

Xu ly s liéu:

Xac dinh gia tri CS % (% té bao song sot)

Gia tri CS: 1a kha ning sbng s6t cua té bao & nong do ban dau cua mau thir,
mau nao cho gia tri CS < 50% thi duoc cho la c6 hoat tinh.

Gia tri CS(%) duoc tinh theo cong thuc:

59 — OD (mAu thir) - OD (blank) « 100 +
°~ | 70D (DMSO0) - 0D (blank) +9
Trong d6:  OD: mat d6 quang o: d6 léch tiéu chuan

o duogc tinh theo cong thuc:

_|Cx -2
o= n—1

Xi: gia tri OD tai giéng i
X: gié tri OD trung binh
n: s6 giéng thir 13p lai
Cac mau c6 hoat tinh (CS < 50% =+ o) s& duoc lua chon thir nghiém tiép theo
hoa tan trong isopropanol. Bo hap thu (OD) duoc do ¢ 570 nm.
2.2.3.2. Phwong phdp phan tich sé liweng té bao, chu trinh té bao, xac
dinh cam ing té bao chét theo chwong trinh apoptosis
* Nudi té bao OCI-AMLS3
Dong té bao ung thu tity xwong cidp OCI-AML3 duoc nudi trong mdi trudng
RPMI 1640 b6 sung 10% huyét thanh thai bd va hdn hop 100p/ml penicillin, 100
Hg/mL streptomycin & diéu kién 37°C, 5% CO,. Té bao dang phat trién ¢ pha logarith
dugc chuyén sang dia 24 giéng voi nong d6 té bao 2x10° té bao/ml. DMSO dugc
thém vao sao cho ndng d6 tuong duong véi ndng do pha chét thir nghiém, chét thir
nghiém dugc pha sao cho dat dugc ndng d6 mong mudn bang DMSO va mdi truong
nudi cay [82]. Xac dinh sb luong té bao bang budng dém té bao theo phuwong phap

budng dém.
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Tinh ti 1& té bao séng theo cong thic:

Téng s té bao séng sot giéng thir nghiém 100
X

% té bao séng sot — - —
SO lugng té bao trong 1 ml

Phan tich sb lugng té bao, té bao chét theo chwong trinh apoptosis va chu trinh
té bao.

Phan tich chu trinh té bao bang k¥ thuat phan tich dong chay dé xac dinh ham
lugng DNA trong nhan dwgc nhuém bang Pl (propidium iodide). Té bao duoc thu
thap bang phuong phap ly tim va rta lai bing dém PBS (phosphate-buffered saline).
DNA dugc nhuém bang P1 50 pg/mL pha trong PBS trong thoi gian 30 phat, & 4°C.
Do huynh quang trén may phan tich dong chay st dung Coulter Epics XL-MCL
(Beckman Coulter Inc., Brea, CA, USA), phan tich bang phan mém FlowJo [83].

2.2.3.3. Phwong phdp xdc dinh biéu hién mét sé gen lién quan dén ung
thw bang phwong phdp Real-time PCR

* Thu nhan mMARN tir mau (Qiagen RNeasy Plus Micro kit)

Dong té bao OCI-AML3 duoc xt ly véi chét tha, va khong xt Iy voi chat thi
sau 24 gio (nong do toi da 5x10° té bao). Ly tam thu té bao, thém 350 uL dém RLT
plus (dém ly giai mARN). Bém RLT plus duoc pha tir 1ml dém RLT thém 10 ul B-
mercaptoethanol (B-ME) hoac 20 pL 2 M dithiothreitol (DTT) cho 1 mlI RLT.

Chuyén dich ly giai sang cot gDNA, ly tam 30 gidy trén 10.000 vong/phuit, loai
bo cot gitr lai dich. B sung thém 350 pL ethanol 70% tron déu sau d6 chuyén sang cot
Rneasy MinElute, ly tam ¢ >8000 vong/phut, 15 gidy, loai bo dich va git cot.

B6 sung 700 ul dém RW1 vao cot Rneasy MinElute, ly tam >8000 vong/phut
15 gidy, loai dich giit cot. Bo sung 500 pL dém RPE vao cot Rneasy MinElute, ly
tam 15 gidy ¢ >8000 vong/phut, loai dich thu cot. Tiép tuc thém 500 L ethanol 80%
vao cot Rneasy MinElute, ly tdm 2 phat & > 8000 vong/phat, bo dich thu cot. Ly tam
téc do tdi da trong 5 phut, bo dich thu cot. Thém 14 pL nudc khir RNAse, ly tam 1
phut, tbc do tdi da thu ARN.

* Tong hop cDNA (ADN phién mi nguoc) theo QuantiTect Reverse
Transcription kit (Qiagen).

Loai ADN cua b gen bao gom: 2 pL dém loai ADN, ARN (mau) tuong duong
1pg, nuée khdng c6 Rnase, tong thé tich 14 L. U 40°C trong 2 phut, sau d6 u trén

da. Phan tmg sao mi nguoc gom: 1 puL (Quantiscript Reverse Transcriptase), 4 pL
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dém RT 1 pL mdi RT, 14 pL ARN mau. U 15 phdt ¢ 42°C, u 3 phit & 95°C. Puogc
san pham cDNA, dé ding cho phan &ng RT-PCR tiép theo.

* Phan tng RT-PCR (theo TagMan assay): Tong thé tich 20 pL bao gom 1 pL
TagMan Gene Expression assay, 10 uL TagMan Gene Expression Master Mix (mé
Hs00998133m1 cua TGF-B, Hs00919915 ml cua ZNF-217, Hs00174128 m1 cua
TNF-0va hs00187848 m1 ctia Bel-2 cung cdp bai Thermo Fisher Scientific, Waltham,
MA, United States) 4 pL AND sao mi nguoc cia mau, 5 uL nuéc khir RNAse. Tron
déu va ly tam, dat phan tng 1én may RT-PCR ABI-7300 Real-Time Cycler (Applied
Biosystems, Foster City, CA, United States). Sir dung phwong phap AACt dé xac dinh
muc do biéu hién cua cac gen TGF-, ZNF-217, TNF-a, Bcl-2 [84 — 86].

2.3. THU'C NGHIEM

2.3.1. Loai Xwong quat (D. ensifolia)
2.3.1.1. Chiét phan lgp céc hogt chat

Phan trén mat dat caa cdy Xuong quat duoc thai nho, siy khé, nghién tho duoc
3 kg. Bot nay dugc ngam chiét véi EtOH (90%, v/v) (4 lan x 10 lit/lan) & nhiét do
phong trong 24 gid. Céc dich chiét duoc gom lai, loc Iy dich trong, cit thu hoi dung
moi dudi diéu kién &p suat giam thu duoc cin EtOH. Cin nay duoc hoa véi 2 lit nuéc
cat va tién hanh chiét phan bé lan lugt bang n-hexan, dicloromethan, ethyl acetat va
butanol thu dugc cac dich twong wng. Lan luot cat thu hdi dung méi dudi 4p suat giam
thu dugc can chiét n-hexan ky hiéu DNH (19 g), can chiét dicloromethan ky hiéu DNC
(46 @), can chiét ethyl acetat ky hiéu DNE (9 g), can chiét butanol ky hiéu DNB (62 g).

2.3.1.2. Chiét, tach cac hep chat

Cao chiét n-hexane cta ciy Xwong quat (DNH) 19g duoc chuyén 1én cot silica
gel véi hé dung mdi rira giai gradient n-hexane/EtOAc (97/3 dén 85/15, v/v) thu duoc
5 phan doan DNH1 — DNH5.

Phan doan DNH3 (3,05 g) s& phan tach bang cot sephadex (LH-20) bang
MeOH thu nhan 2 phan doan DNH3.1 va DNH3.2. DNH3.2 (425 mg) tiép tuc phan
tach bang cot sic ky silica gel voi hé dung mdi n-hexane/EtOAc/MeOH (20/1/0,5,
v/v/v) thu dugc 3 phan doan DNH3.2.1- DNH3.2.3. Phan doan DNH3.2.3 (152 mg)
dugc tinh ché bang cot sic ky silica gel véi hé dung méi n-hexane/EtOAc/MeOH
(20/1/1, v/v/v) thu dugc chat sach DN3 (5mg).



37

Phan doan DNH4 (2,62 g) dugc phan tach trén cot silica gel véi hé dung moi
raa giai n-hexane/EtOAc (8/2, v/v) thu dugc 4 phan doan DNH4.1-DNH4.4. Phan
doan DNH4.2 (310 mg) tiép tuc dugc phan tach trén cot silica gel véi hé dung moi
ria giai n-hexane/Aceton (95/5, v/v) thu dugc 2 phan doan DNH4.2.1 va DNH4.2.2.
Phén doan DNH4.2.2 (178 mg) dugc tinh ché bang cot sephadex LH-20 rira giai voi
MeOH thu duoc chat sach DN9 (10 mg).

Cao chiét DCM cua cay Xwong quat DNC (46 g) chuyén 1én cot sic ky silica
gel vai hé dung moi gradient n-hexane/DCM (95/5 — 0/100, v/v) thu dugc 10 phan
doan ky hiéu tir DNC1 dén DNC10.

Phan doan DNC4 (2,13 g) duoc phéan tach trén cdt silica gel véi hé dung moi
n-hexane/EtOAc/MeOH (8/1/0,5, v/v/v) thu dugc 3 phan doan ky hiéu DNC4.1 —
DNC4.3. Phan doan DNC4.1 (212 mg) két tinh bang hé dung méi n-hexane/EtOAc
(9/1, v/v) thu duoc chat DN10 (21 mg). Phan doan DNC4.3 (157 mg) tiép tuc duoc
tinh ché bang cot sephadex (LH-20) dung méi rira giai 1a MeOH thu dugc chat DN6
(10 mg).

Phéan doan DNC7 (1,91 g) duoc phan tach bang cét silica gel véi hé dung méi
n-hexane/EtOAc/MeOH (8/2/1, v/v/v) thu dugc 3 phan doan DNC7.1 — DNC7.3.
Phéan doan DNC7.3 (361 mg) phan tach tiép trén cot sac ky silica gel véi hé dung moi
n-hexane/acetone (80/20, v/v) thu dugc 2 phan doan DNC7.3.1 va DNC7.3.2. Phén
doan DNC7.3.1 (80 mg) tiép tuc dugc tinh ché bang cot sephadex (LH-20) rira giai
Vi MeOH thu duoc chat DN4 (10 mg).

Cao chiét ethyl acetat ciia cay Xuong quat DNE (9 g) duoc chuyén Ién cot sac
ky silica gel véi hé dung méi rua giai n-hexane/EtOAc (95/5 — 0/100, v/v) thu dugc
10 phén doan ky hiéu DNE1-DNE10.

Phéan doan DNE2 (3,24 g) duoc phan 1ap bang cot sic ky silica gel véi hé dung
moi rira giai DCM/MeOH (95/5 — 85/15, v/v) thu dugc 4 phan doan DNE2.1 —
DNE2.4. Phan doan DNE2.2 (478 mg) tiép tuc duoc tinh sach bang cot sephadex
(HL-20) rtra giai voi MeOH thu dugc chat DN8 (18 mg).

Phéan doan DNE4 (809 mg) dugc phan lap trén cot sac ky silica gel véi hé dung
moi rira giai n-hexane/EtOAc/MeOH (8/2/1, viviv) thu dugc 3 phan doan DNE4.1 —
DNE4.3. Phan doan DNE4.2 (215 mg) tiép tuc duoc phan lap bang cot sephadex LH-
20 rira giai voi MeOH thu duoc chat DN2 (10 mg).
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Phan doan DNES5 (877 mg) dugc phan lap trén cot sephadex HL-20 vai MeOH
thu duoc 2 phan doan DNES.1 va DNES5.2. Phan doan DNES5.2 (25 mg) dugc lam
sach bang sic ky 16p mong diéu ché véi hé dung méi rira giai n-hexane/EtOAc/MeOH
(8/2/1, v/v/v) thu duoc chat DN1 (5 mg).

Phan doan DNE6 (347 mg) duoc phan Iap bang cot sic ky silica gel véi hé
dung moi ria giai n-hexane/EtOAc/MeOH (50/20/2, v/v/v) thu dugc 3 phan doan
DNEG6.1 — DNE6.3. Phan doan DNE6.3 (179 mg) tiép tuc dugc tinh ché bang sic ky
cot silica gel vai hé dung moi n-hexane/EtOAc/MeOH (50/30/2, viviv) thu dugc 3
phan doan DNE6.3.1 — DNE6.3.3. Phan doan DNE6.3.2 (50 mg) duoc tinh ché bang
cot sephadex (HL-20) rira giai voi MeOH thu duoc chat DN5 (7 mg).

Cao chiét butanol cua cay Xuwong quat DNB (62 g) hoa tan trong MeOH
chuyén Ién cot sac ky silica gel vai hé dung méi rira giai CH2Clo/MeOH (95/5 — 70/30,
v/v), thu dugc 7 phan doan DNB1-DNB7.

Phan doan DNBI (3,11 g) duoc tién hanh sic ky cot dianion (HP-20) véi hé
dung m6i MeOH/H20 (1/1 — 9/1, v/v) thu dugc 6 phan doan DNB1.1 — DNBL.6.
Phan doan DNBI1.2 (267 mg) dugc tinh ché tiép bang cot sephadex (LH-20) ria giai
v6i MeOH thu duoc 3 phan doan. Phan doan DNB1.2.2 (173 mg) duoc tinh ché trén
cot sac ky pha dao RP-18, hé dung mdi MeOH/H0 (1/1, v/v) thu dugc phan doan
DNB1.2.2.1 (25 mg). Phan doan nay duoc tiép tuc tinh ché bang cot sephadex (LH-
20) rira giai véi MeOH thu duoc chit DN7 (10 mg).
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Phin trén mit dat cay
Xuwong quat (bot kho)
(3kg)

EtOH 90%, 4 lan, 10 lit/lan, 24h, nhiét d6 phong
Loc lay dich trong.

B3 Dich chiét

EtOH

Cit logi dung méi

[ Cao chiét EtOH 345g]

Thém H,O (21)chiét véi n-hexane(3 x21)

Y Y

Dich nu6e Dich n-Hexane

Chiét véi DCM (3x21)

Cdt logi dung méi

\
\
. : _ Cao n-Hexane
Dich nuéc Dich DCM (DNH 19 gam)

Chiét véi EtOAc
(3 x20)

Cat logi dung méi

y Cao DCM
Dich EtOAc Dich nuéce (DNC 46 gam)

. Chiét véi n-Butanol
Cat logi dung moi (3 x21)
i

Cao EtOAc ] Y

(DNE 9 gam) Dich nudc [ Dich n—butanol]

Cdt loai dung méi

Cao n-butanol
( DNB 62 gam)

Hinh 2.3. So db tao cao chiét tir loai Xuong quat (D. ensifolia)



n-hexane

DNH (19gam)
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C.C, Silica gel H/E (97/3-85/15)

\

C.C, Sephadex LH-20, M
Y

Q
C

.C, Silica gel, H/E/M
(20/1/0,5)

[\

»n T
0z

Y
DNH3.2.
152 mg

98]

C.C, Silica gel, H/E/M

v (20/1/1)

DN3
5 mg

C.C: Séc ky cot, H: n-Hexane,

C.C, Silica gel H/E (8/2)

Y
N

DNH4.2

310 mg
- °J

C.C, Silica gel H/A (95/5)

-

f_"_\

DNH4.2.2
178

&
N

3
@

- = J
C.C, Sephadex LH-20, M
Y
DN9

10 mg

E: Ethyl acetat, M: Methanol, RP: Pha ddo, D: Dichloromethan

Butanol

NB (62gam)

C.C, Silica gel D/M (95/5-70/30)

Y
DNBI1.2.2
173 mg
C.C, RP-18, M/H,0 (1/1)

DNB1.2.2.
25 mg

1

C.C, Sephadex LH-20, M

Y
N7

D
10 mg

Hinh 2.4. So d6 phan lap céc chat tir can chiét n-hexane va buthanol ciia loai Xuong quat

DNE (9 g)

C.C, Silica gel H/E (95/5-0/100)

Y

DNE2
3247 g

C.C, Silica gel D/M
1 (95/5-85/15)

DNE2.2
478 mg

C.C, Sephadex
LH-20 M

Y
DN8
18 mg

-

C.C: Sic ky ct, H: n-Hexane, E: Ethyl acetat, M: Methanol,

-

/

Y

Y

)
DNE4 DNES DNEG6
809 mg 877 mg 347 mg
_
C.C, Silica gel C.C, Sephadex C.C, Silica gel
yH/E/M (8/2/1) yLH20M y H/E/M (50/20/2)
DNE4.2 DNES.2 DNE&6.3
215 mg 25 mg 179 mg
C.C, Sephadex Didu ché TLC C.C, Silica gel
H-20 M H/E/M (8/2/1) H/E/M (50/30/2)
v Y Y
DN2 DN1 DNE6.3.2
10 mg 5 mg 50 mg
C, Sephadex
LH-20 M

D: Dichloromethan, TLC: Sic ky ban méng

Y
DNS
7 mg

Hinh 2.5. So d phan lap céc chat tir can chiét ethyl acetat cua loai Xwong quat
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[ DNC (46 g) ]

C.C, Silica gel, H/D (95/5-0/100)

Y

DNC4 DNC7
2,13¢ 191¢g

-
-

C.C, Silica gel, C.C, Silica gel,
H/E/M (8/1/0,5) Y H/E/M (8/2/1)
361 mg
DNC4.1 DNCA4.
212 mg 157 mg C.C, Silica gel
H/A (80/20)

Két tinh H/E (9/1) C.C, Sephadex

Y y M DNC7.3.1
DN10 DN6 80 mg
21 mg 10 mg C.C, Sephadex
Y LH-20,M
C.C: Sic ky cot, H: n-Hexane, DN4
A: Acetone E: Ethyl acetat, M: Methanol,
D: Dichloromethan, 10 mg

Hinh 2.6. So d6 phan lap chat tir can chiét dichloromethan cua loai Xwong quat
2.3.1.3. Hang sé vt ly va di liéu pho

% Hop chat DN1: 4R-7-acetyl, 8-dihydroxy-6-methyl-1-tetralone (hop chit mai)

Dang rin mau vang. Po quay cuc: [a]3°= -17 (c = 0.1, CHCI3). CTPT:
C13H1404, M = 234, Ph6 H-NMR (500 MHz, CDCls) va *C-NMR (125 MHz,
CDCls): Bang 3.1. HR-ESI-MS m/z: 233,0814 [M —H] .

% Hop chat DN2: 2(S)-2',4"-dihydroxy-7-methoxyflavan (hop chat méi)

Dang long mau vang. D9 quay cuc: [a]3= -21 (¢ = 0.1, MeOH). CTPT:
Ci6H1604, M = 272. Phé H-NMR (500 MHz, CDsOD), 3C-NMR (125 MHz,
CDCIs): Bang 3.2. HR-ESI-MS: m/z 271,0976 [M - H]".

% Hop chat DN3: 2(S)-7,4"-dimethoxy flavan (1an dau tién tach tir thién nhién)

Dang rin mau trang. Do quay cuc: [a]Z°=-21 (c = 0.1, CHCIs). Phé *H-NMR
(500 MHz, CDCl3) va 3C-NMR (125 MHz, CDCls): Bang 3.3

% Hop chiat DN4: Diaensi-biflavan (hop chat moi)

Dang ran mau trang. Bo quay cuc: [a]3’= +29 (c = 0.1, CHCly)
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CTPT: CssH3s0s, M = 584. Pho 'H-NMR (500 MHz, CDCl3) va 3C-NMR
(125 MHz, CDCls): Bang 3.4. HR-ESI-MS: m/z 585,2477 [M + H]*.

% Hop chit DN5: Diaensi-biflavan A (hop chat méi)

Dang ran mau trang. CTPT: Cz4Hz40s, M = 570. Pho 'H-NMR (500 MHz,
CDCls) va BC-NMR (125 MHz, CDCls): Bang 3.5. ESI MS m/z: 569,2187 [M-H]

% Hop chat DN6: Methyl g-orcinolcarboxylate

Dang ran mau vang. CTPT: CioH1204, M = 196. Ph6 *H-NMR (500 MHz,
CD3s0D) va C-NMR (125 MHz, CDCls): Bang 3.6. ESI MS m/z: 197,09 [M+H]*

% Hop chit DN7: Dianellose

Dang ran mau vang. CTPT: CasHz0012, M = 510. Phd 'H-NMR (500 MHz,
CD30D) va *C-NMR (125 MHz, CD30D): Bang 3.7. ESI MS m/z: 511,18 [M+H]".

% Hop chat DN8: Amentoflavone

Dang ran mau vang sang. CTPT: CsoH18010, M = 538. Ph6 *H-NMR (500 MHz,
CD30D) va 3C-NMR (125 MHz, CD30D): Bang 3.8. ESI MS m/z: 539,0928 [M+H]*.

% Hop chat DN9: Sitosterone

Dang ran mau trang. CTPT: CoHs0, M = 412. Ph6 'H-NMR (500 MHz,
CDCls) va 3C-NMR (125 MHz, CDCls): Bang 3.9.

% Hop chit DN10: g-sitosterol

Dang tinh thé hinh kim mau trang. CTPT: Ca9Hs00, M = 414. Ph 'H-NMR
(500 MHz, CDCls) va *C-NMR (125 MHz, CDCls).

2.3.2. Lodi Com hdi nam (E. hainanensis)
2.3.2.1. Chiét phan lgp céc hogt chat

L4 va canh cdy Com hai nam duoc thu hai vé chat nho, say khé, nghién thanh
bot thd duoc 5 kg. Bot nay duoc ngam chiét voi MeOH (90%, viv) (3 1an x 15 lit/lan),
& nhiét @6 phong trong 24 gio, dich chiét dugc gom lai, loc lay dich trong, cat thu hoi
dung méi dudi diéu kién ap suit giam thu duoc can MeOH. Cin duoc hoa tan véi 2
lit nuéc cat, chiét phan bd lan luot Vi n-hexane, dicloromethan, thu dwgc cac dich
chiét twong ttng. Cac dich duoc cat thu hdi dung méi dudi 4p suat giam thu duoc cac
can twong ung ky hiéu EH, ED (60 g). Phan nuéc con lai sau khi chiét phan bé, cét
loai nude dén kho duoc cin nude, hoa tan cin nudc ndy véi MeOH, sau d6 cét loai

dung moi thu duoc can chiét MeOH cua cdy Com hai nam ky hiéu EM (20 g).
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2.3.2.2. Chiét, tach cac chat

Cin chiét DCM cua cay COm hai nam ED (60 g) duoc chuyén 1én cot silica
gel bang hé dung mdi rira giai gradient DCM/MeOH (9/1 — 5/5, v/v), thu dugc 10
phan doan ED1-ED10.

Phén doan ED4 (10 g) duoc tién hanh sic ky cot silica gel bang hé dung mdi
rua giai gradient DCM/Acetone (9/1 — 5/5, v/v) thu dugc 4 phan doan ED4.1- ED4.4.
Phan doan ED4.2 (1,15 g) tiép tuc duoc phan tach trén cot silica gel bang hé dung
moi gradient DCM/Acetone (9/1 — 5/5, v/v) thu duoc cac chat EH14 (12 mg), EH15
(10 mg), EH1 (21 mg).

Phan doan ED5 (12 g) dugc tién hanh sac ky cot silica gel bang hé dung méi
gradient DCM/aceton (9/1—0/10, v/v) thu dugc 6 phan doan nho ED5.1 — ED5.6. Phén
doan ED5.1 (1,3 g), ED5.2 (320 mg), ED5.3 (350 mg), ED5.4 (230 mg) tiép tuc duoc
tinh ché bang cot sephadex (LH-20) bang hé dung mai rira giai DCM/MeOH (1/9, viv)
thu duoc chat EH5 (15 mg) va EH4 (3,5 mg), EH2a (10 mg), EH3 (12 mg).

Cao chiét EM (20 g) duoc chuyén Ién cot silica gel véi hé dung méi gradient
EtoAc/MeOH (9/1 - 5/5, v/v), thu dugc 4 phan doan EM1- EM4.

Phéan doan EM3 (8,2 g) duoc phan tach trén cot sac ky silica gel bang hé dung
moi rira giai DCM/Acetone (9/1-5/5, v/v), thu dugc 5 phan doan EM3.1-EM3.5. Phan
doan EM3.1 (254 mg) duoc phan tach tiép trén cot sephadex (LH-20) bang hé dung
moi rira giai DCM/MeOH (1/9, v/v), két hop véi sic ky ban mong diéu ché véi he
dung m6i DCM/MeOH (9/1, v/v) thu dugc chat EH6 (6 mg). Phan doan EM3.3 (1,98
g) dugc phan tach tiép trén cot silica gel bang hé dung mdi gradient DCM/Acetone
(95/5 — 85/15, v/v) thu dugc 6 phan doan. Cac phan doan EM3.3.4 (214 mg) va
EM3.3.6 (195 mg) duoc tinh sach tiép trén cot sephadex (LH-20) bang hé dung moi
rira giai DCM/MeOH (1/9, v/v) thu dugc hai chat twong wng 1a EH13 (7 mg) va EH9
(6 mg). Phan doan EM3.4 (1,34 g) duoc phan Iap trén cot sic ky silica gel bang hé
dung moi gradient DCM/MeOH (9/1-7/3, v/v), thu dugc 4 phan doan EM3.4.1-
EN3.4.4. Cac phan doan EM3.4.2 (196 mg) va EM3.4.3 (214 mg) duoc tinh sach tiép
trén cot sephadex (LH-20) vai hé dung moi rira giai DCM/MeOH (1/9, v/v) thu duoc
hai chat twong ung 1a EH8 (7 mg) va EH7 (6 mg).

Phan doan EM4 (2,1 g) duoc phan lap trén cot sac ky silica gel bang hé dung
moi gradient DCM/MeOH (9/1-7/3, v/v) thu dugc 7 phan doan EM4.1-EM4.7. Céc
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phan doan EM4.2 (123 mg), EM4.4 (201 mg), EM4.6 (178 mg) dugc tinh sach tiép
trén cot sephadex (LH-20) véi hé dung maoi rira giai DCM/MeOH (1/9, v/v) thu dugc
cc chat trong ting 12 EH10 (12 mg), EH11 (8 mg), EH12 (10 mg).

La va canh
Com hai nam (bgt kho)
G kg)

MeOH, 3 x151
24 giov/lan, loc dich trong.

~
a Dich MeOH

o J

¢ Cdt loai dung moi

N\

e N
Can MeOH
285 g

Thém H,O (21)
Chiét véi n-hexane, 3 x2 lit/lan

!

( Dich nuéc ] (Dich n-hexan%

(& J

Chiét véi DCM, 3x 21/lén lc‘” loai dung moi

Cao n-hexane
(EH 76g)

(chh DCM )

Dich nudc

Cat loai nuoc

Can nuéc

Hoa tan can trong MeOH, loc dich trong
Cat loai dung maoi

Cdt loai dung moi

Cao DCM
(ED 60 g)

Cao MeOH
(EM 20 g)

Hinh 2.7. So dd tao cao chiét tir loai Com hai nam (E. hainanensis)



ED
(60 2
C.C, Silica gel, D/M (9/1-5/5)
Y Y
ED4 ED5
(10g) (12 g)

C.C, Silica gel,
y D/A (9/1-5/5)

C.C, Silica gel,
D/A (9/1-0/10)
ED4.2
(1,15 g)

Y Y Y v_\
C.C, Silica gel, @3 ED5.2 ED5.3 ED5.4
D/A 9/1-5/5) | (1,3 8) (320 mg) (350 mg) (230 mg)
C.C,Sephadex  |C.C, Sephadex |C.C, Sephadex cC
Y Y v | LH-20, DM (1/9) LH-20, D/M (1/9

v LH-20, D/M (1/9)
Y

EH14 EH15 EH1 | EH5 EH4 EH2a
(12mg)l {(10mg)] | (21 mg)|| (15 mg) (3,5 mg) (

Y
—
EH3
10 mg) (12 mg)
C.C: Sic ky cot, A: Acetone,
M: Methanol, D: Dichloromethan,

Hinh 2.8. So d6 phan Iap cac chat tir can chiét DCM cua loai Com hai nam

EM
(20 g)
C.C, Silica gel E/M (9/1-5/5)
Y
EM3 EM4
82¢g 2,1g
C.C, Silica gel D/A (9/1-5/5)

C.C, Silica gel D/M
(9/1-7/3)
[ Y

EM3.1 EM3.3 EM3.4 Y Y
(254 mg) (1,98 mg) (1,34 mg)

Y \

C.C, Sephadex

Y
LH-20 D/M (1/9) C.C, Silica gel D/M

EM4.2 EM4.4 EM4.6
C.G, Silica gel 123 mg 201 mg 178 mg
yprLC M1y |COF/58S1S) DIM 9/1-713)
EH6
6 mg

C.C, Sephad

C.C, Sephad

C.C, Sephad

"LH—ZO D/M (1/9) LH-20 .D/M (1/9)‘

-
-

LH-20 D/M (1/9)

EH10 EH11 EH12
Y Y Y 12 mg 8 mg 10 mg
EM3.34 EM3.3.6 EM3.4.2 EM3.4.3
214 mg 195 mg

-

196 mg 214 mg
C.C, Sephadex C.C, Sephadex
Y LH-20 D/M (1/9)

C.C, Sephadex
Yy LH-20D/M (1/9)

C.C, Sephadex
" LH-20 D/M (1/9)

Y LH-20 D/M (1/9)
EH13 EH9 EHS EH7 | C.C: Séc Ky cot, A: Acetone,
7 mg 6 mg 7 mg 6 mg

M: Methanol, D: Dichloromethan, E: Ethyl acetat

PTLC: Ban méng diéu ché

Hinh 2.9. So d6 phan 1ap cac chat tir can chiét methanol cua loai Com hai nam
2.3.2.3.Hang sé vat ly va di ligu phé
% Hop chat EH1: Cucurbitacin D

Dang ran, mau trang. CTPT: CzoH07, M = 516. Phd H-NMR (500 MHz,
CDCls) va 3C-NMR (125 MHz, CDCls): Bang 3.11. ESI-MS m/z: 539,3 [M+Na]*,

C.C, Sephadex
LH-20, D/M (1/9)
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% Hop chat EH2: trong hdn hop EH2a (cucurbitacin D + cucurbitacin | (EHZ2))

Dang bot, mau tring. CTPT: CaHxO7 M = 516. *H-NMR (500 MHz,
CD30D), 3C-NMR (125 MHz, CDs0OD): Bang 3.12.

% Hop chat EH3: 3-epi-isocucurbitacin D

Dang ran, mau traing. CTPT: CsoHa407, M = 516. Ph6 *H-NMR (500 MHz,
CD30D) va *C-NMR (125 MHz, CD30D): Bang 3.13

% Hop chat EH4: Cucurbitacin F

Dang ran, mau trang. CTPT: CaoHas07, M = 518. Pho *H-NMR (500 MHz,
CD30D) va 8C-NMR (125 MHz, CD30D): Bang 3.14.

% Hop chat EH5: Cucurbitacin H

Dang ran, mau trang. CTPT: CzoHas0s, M = 534. Phé *H-NMR (500 MHz,
CDCls) va 3C-NMR (125 MHz, CDCls): Bang 3.15.

% Hop chat EH6: 16a,23a-epoxy-34,20R-dihydroxy-10aH,23SH-cucurbit-
5,24-dien-11-one

Dang ran mau trang. CTPT: CaoH4s04, M = 470. Ph6 *H-NMR (500 MHz,
CD30D) va 3C-NMR (125 MHz, CD30D): Bang 3.16. HR-ESI-MS m/z: 471,3469
[M + H]".

% Hop chat EH7: 16a,23a-epoxy- 38,205-dihydroxy-10aH,234H- cucurbit-
5,24-dien-11-one-3-O-p-D-glucopyranoside.

Dang bot mau trang. CTPT: CasHss09, M = 632. Pho *H-NMR (500 MHz,
CD30D) va 3C-NMR (125 MHz, CDsOD): Bang 3.17. HR-ESI-MS m/z: 655,3796
[M+Na]*.

< Hop chat EHS8: Elaeohainencin A (16a,23a-epoxy-cucurbit-34,204-
dihydroxy-10aH,238H 24-hydroperoxy-5,25-dien-11-one) (Hop hat mai).

Dang ran mau trang. CTPT: CsoH4606, M = 502. Phd 'H-NMR (500 MHz,
CDs0D) va **C-NMR (125 MHz, CD30OD): Bang 3.18. ESI-MS m/z: 503,3358 [M
+ H]* tinh toan ly thuyét, 503,3367 va 537,2989 [M+CI]".

% Hop chat EH9: 1¢,33dihydroxy-olean-12-ene -1-sulfate (Hop chat mai).

Dang ran mau trang. CTPT: C3oHs00sS, M = 522. Pho *H-NMR (600 MHz,
CD30D) va 3C-NMR (150 MHz, CD3;0D ) Bang 3.19. HR-ESI-MS: m/z 521,3308
[M - H] . HR-ESI-MS: m/z 441,3736 [M + H — SOzH]*.

% Hop chat EH10: 1a-hydroxy-olean-12-en-3-O-a-L-arabinopyranoside
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Dang ran mau tring. CTPT: CssHssOs, M = 574. Phd *H-NMR (500 MHz ,
CDsOD + CDCl3) va C-NMR (125 MHz , CDsOD + CDCls): Bang 3.20. HR-ESI-
MS m/z: 619,4207 [M + HCOO].

“*Hop chét EH11: 1 a-hydroxy-olean-11-0xo0-12-en-3-O-4-L-
arabinopyranoside

Dang ran mau trang. CTPT: CssHss07, M = 588. Pho 'H-NMR (500 MHz,
CD30D) va *C-NMR (125 MHz, CD3;0D): Bang 3.21. HR-ESI-MS m/z: [M + H]",
589,4132.

% Hop chat EH12: 1a-hydroxy-olean-12-en-3-O--D-xylopyranoside

Dang bot mau trang. CTPT: CasHssOs, M = 574, Pho *H-NMR (500 MHz,
CD30D) va 13C-NMR (125 MHz, CD30D): Bang 3.21. HR-ESI-MS m/z: 619,4212,
[M + HCOO]".

% Hop chat EH13: 1¢,34dihydroxy-olean-18-ene 1- sulfate (Hop chat mai)

Dang ran mau trang. CTPT: CaoHs00sS, M = 522. Ph6 *H-NMR (500 MHz,
CD30D) va *C-NMR (125 MHz, CD30D): Bang 3.22. HR ESI MS: m/z 521,3296
[M - H]. m/z 545,3274 [M + Na]".

% Hop chat EH14: 5-(hydroxymethyl)-2-furancarboxaldehyde

Dang ran mau tring. CTPT: CsHsOs, M = 125. Phé H-NMR (500 MHz,
DMSO0) va ®C-NMR (125 MHz, DMSO): Bang 3.23. HR-ESI-MS m/z: 126,0317
[M+H]".

% Hop chat EH15: Blumenol A

Dang ran, mau trang. CTPT: Ci3H200s, M = 224. Phb 'H-NMR (500 MHz,
CDCls) va 3C-NMR (125 MHz, CDCls): Bang 3.24.

2.3.3. Thiz hoat tinh chéng ung thuw
2.3.3.1 CAc hep chdt phan lap tir lodi Xwong quat
Céc hop chat DN1, DN2, DN3, DN4 duoc tién hanh thi nghiém hoat tinh tc
ché tang sinh 1én bon dong té bao ung thu nguoi d6 1a: A549, Hep3B, Hela, MCF-7.
Bang phuong phap thir nghiém MTT dwoc m6 ta & muc 2.2.3.1., cac hop chat trén
dugc xir ly véi cac dong té bao ung thu & hai nong do 100 pM, va 30 pM,
camptothecin dugc sir dung trong phép thir nay la chat ddi chimg duong dugc thir &

2 nong d6 5 va 10 pg/mL.
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2.3.3.2. Cac hgp chdt phan lgp tir lodi Com hdi nam

% Hoat tinh gay doc té bao ung thu

Céc hop chat EH6, EH7, EH8 duoc lya chon dé thir nghiém hoat tinh gay doc
té bao d6i v4i nam dong té bao ung thu & ngudi d6 1a: A549, T24, Huh-7, 8505, SNU-
1. Bang phwong phap nhuém Sulforhodamine B (SRB) duoc md ta & muc 2.2.3.1,
cac hop chat nay duoc xt Iy véi cac dong té bao ung thu & mot ddy cac nong do pha
lo&ing tir 0,8 dén 100 pg/mL, chat d6i chimg duong ellipticine duoc pha lodng & céc
nong do tir 0,08 dén 10 pg/mL.

% Hoat tinh gdy déc té bao ung thur dong OCI-AML3

Céc hop chat EH2a, EH3, EH10 duoc thir nghiém kha ning gay doc té bao
dong OCI-AML3 bing phuong phap mé ta & muc 2.2.3.2. Cac hop chat dugc xur ly
Vi té bao ¢ cac nong do khac nhau nhu: EH2a (0,1; 1; 10 pg/mL), EH3 (0,05; 0,5;
5 ug/mL) EH10 (5, 10,15 pg/mL).

% Phan tich anh huong cua c&c hop chdt dén chu trinh té bao

Céc hop chat EH1, EH2a, EH3, EH10 dugc thir nghiém phan tich anh huong
dén chu trinh té bao dong OCI-AML3 dugc mo ta & muc 2.2.3.2. C4c hop chat nay
duogc xir ly té bao & cac nong do khac nhau nhu: EH1 (0,03; 0,3; 3 pg/mL), EH2 (0,1;
1; 10 pg/mL), EH3 (0,05; 0,5; 5 pg/mL), EH10 (5; 10; 15 pg/mL). Béi chimg duoc
str dung trong phép thir nay Ia DMSO.

¢ Hoat tinh gay cam #ng apoptosis

Hai hop chat EH1 va EH3 duoc thir nghiém hoat tinh gy cam ang apoptosis
d6i véi dong té bao ung thu OCI-AML3 theo phuong phap duoc md ta & muc 2.2.3.2.
EH1 duoc thir nghiém & cac nong d6 0,03; 0,3 va 3 ug/mL, EH3 & nong d6 0,05; 0,5
va 5 pg/mL.

< Nghién citu tdc déng dén biéu hién gen cua cac cucurbitacin

Hai hop chat EH1 va EH3 duoc thir nghiém hoat tinh gay biéu hién giam cac
gen TNF-a, Bcl-2, TGF-B, ZNF-217 cia dong té bao OCI-AML3, bang phwong phap
mo ta & muc 2.2.3.3. EH1 duoc thir nghiém & néng d6 0,3vaEH31a0,5 pg/mL.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. CAC KET QUA NGHIEN CUU VE THANH PHAN HOA HQC

3.1.1. Xdc dinh cdu trac héa hec ciia cac chat phan ldp tir loai Xwong quat
(Dianella ensifolia)

Tir phan trén mat dat cua lodi Xuong quat, st dung phuong phap sac ky cot, sac
ky ban mong didu ché da phan lap va xac dinh duoc cau tric hda hoc cua 10 hop chit,
bao gom 4 phenolic méi: 4R-7-acetyl,8-dihydroxy-6-methyl-1-tetralone (DN1); (2S)-
2'.4'-dihydroxy-7-methoxyflavan (DN2); diaensi-biflavan (5-hydroxy-7,4'-dimethoxy-
(6,6"-methylen)-biflavan) (DN4); diaensi-biflavan A (5-hydroxy-7,4'-dimethoxy-6,6"-
methylen-(5,4'-dihydroxy-7-methoxy)-biflavane (DN5); chit lan dau tach tur thién
nhién (25)-7,4'-dimethoxyflavan (DN3) va 5 chat da biét (DN6-DN10), bao gom
methyl f-orcinolcarboxylate (DNG6), dianellose (DN7), amentoflavone (DNS8),
sitosterone (DN9) va Ssitosterol (DN10).

+* Hop chdt 4R -7-acetyl,8-dihydroxy-6-methyl-1-tetralone (DN1)

Hop chat DN1 duoc phan lap & dang bot, mau vang. Pho HR-ESI-MS cua hop
chat DN1 xuét hién pic ion gia phan tir & m/z = 233,0814 [M-H]" cho phép xac dinh
dugc CTPT cua DN1 Ia C13H1404 (tinh toan C13H1304, 233,0814).

Phé *H-NMR cua DN1 cho thay tin hiéu caia mot nhém hydroxy & o 12,85
ppm (OH-8, s), moét tin hi¢u proton thom & Jn 6,90 (H-5, s), mot proton oxymethine
& on 4,87 (H-4, dd; 4,0, 7,0), hai nhom methyl & 012,31 (CHs-6, s) va 2,56 (CH3-CO-
7, s) va bdn proton methylene & 2,17-2,98 ppm. Pho 1*C-NMR, ¢6 13 tin hiéu carbon
bao gdm hai nhém carbonyl ¢ dc 203,5 (C-1) va dc 203,7 (C=0, C-11), hai nhém
methyl & Jc 20,5 (CH3s-6) va 32,0 (C-12), mot carbinol ¢ oc 67,6 ppm (C-4), hai
carbon methylene ¢ dc 31,3 (C-3) va 34,7 (C-2), va sau tin hi¢u carbon vong thom.Tu
cé4c tin hiéu phd NMR ¢ trén va so sanh véi pho cua chét 3,4-dihydro-4,8-dihydroxy-
6-methoxy-7-methyl-1(2H)-naphthalenone  [87] va 7-acetyl-3,6-dihydroxy-8-
methyl-1-tetralone [88], chat DN1 dwoc du doan c6 khung tetralone. Tin hiéu nhém
hydroxy & truong thap (on 12,85) do tao lién két hydro noi phan ti vai nhdm carbonyl
va carbon thom ¢ dc 160,2 gilip X4c nhan dugc c¢6 nhém thé hydroxy & C-8. Tuong
tac trén pho HMBC giira tin higu proton & d1 2,56 (CHs-C=0) v¢i carbon ¢ dc 128,8
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(C-7), 203,7 (C=0), cho biét nhém acetyl gin véi C-7. Cac nhém thé cua DN1 rat
gidng vai chat 7-acetyl-3,6-dihydroxy-8-methyl-1-tetralone [88], nhung khac nhau &
vi tri cua chung va dwgc xac dinh qua twong tic & phd HMBC. Nhém hydroxy gan
véi C-4 va methyl & C-6 duogc xac dinh dua trén tuong tac gitta H-5 (o1 6,90 s) va
CH3-6 (Jc 20,5, C-13), C-4 (d¢ 67,6), C-9 (5c 113,6), C-7 (9c 128,8), C-10 (dc 145,6);
gitta C-4 (Jc 67,6) Va H-5 (611 6,90 5), H—2 (01 2,98, 2,65), H-3 (6 2,17): VA giira
CH3=6 (611 2,31, H-13) va C-5 (dc 119,7), C-6 (dc 145,2), C-7 (c 128,8), C-8 (160,2)
trong phé HMBC. Cau hinh tuyét di R ¢ C-4 duoc xac dinh tir hiéu (ng Cotton
duong & 240-250 nm trong phdé CD va so sanh véi cau hinh cua cac chat twong tu
shinanolone [89].

Tur s6 lieu phd phan tich ¢ trén, cdu trdc caa DN1 duge xac dinh 1a 4R -7-

acetyl,8-dihydroxy-6-methyl-1-tetralone, mot hop chat méi.

Hinh 3.1. CAu trc héa hoc cua chat DN1
Bang 3.1. Dit liéu pho H- va 13C-NMR cua chat DN1

oc? OHP
203,5 -
34,7 2,98, m, 2,65, m
31,3 2,35, m, 2,17, m
67,6 4,87, dd (7,0, 4,0)
119,7 6,90, s
145,2 -
128,8 -
160,2 -
113,8 -
145,6 -
203,7 -

O | o Nl o0 | B W | DN

[y
o

-
-




o1

12 32,0 2,56, s
13 20,5 2,31, s
OH-8 - 12,85
a: 125 MHz, CDCls; b: 500 MHz, CDCl3
"dTin hiéu ghi nhan duoc trong phé HMBC, khdng ghi nhan duoc trong
phd 3C NMR.
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Hinh 3.2. Pho CD cuaa hop chat DN1
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Hinh 3.3. Ph6 HR-ESI-MS (negative) cia hop chat DN1
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Hinh 3.6. Phd HMBC cua hop chat DN1
** Hop chdt (25) -2’ 4'-dihydroxy-7-methoxyflavan (DN2)

Hinh 3.7. Cau trlc hoa hoc cua hop chat DN2

Hop chat DN2 c6 goc quay cuc 1a [a]%°= -21 (CH3OH, ¢ = 0,1), dugc phan
lap ¢ dang long mau vang. CTPT cta DN2 dugc xac dinh 1a C16H1604, dya trén pic
ion gia phan tir & m/z 271,0976 [M-H] trong phé HR-ESI-MS (tinh todn Ci6H1504,
271,0970). Phé H- va 3C-NMR cho thay cac tin hiéu dién hinh cua khung flavan,
bao gém 12 tin hiéu aromatic carbon ¢ dc 102,6-160,5; 2 nhdm methylene & 6c 29,9
va 25,6 va nhém oxymethine ¢ on 5,27 (dd, J=10,0; 2,5 Hz) va dc 74,3. Sy xuét hién
cua ba tin hiéu proton thom ¢ Jn 6,96 (d, J=8,5 Hz, H-5), 6,44 (dd, J=8,0; 2,5 Hz, H-
6) va 6,40 (d, J=2,5 Hz, H-8) dac trung cho hé spin ABX. Tuong tac gitra proton &
on 6,33 (H-3') véi oc 120,8 (C-1"), 156,3 (C-2"), 158,8 (C-4"), 107,6 (C-5); gitra
proton ¢ 7,14 (H-6") véi céac carbon Jc 74,3 (C-2), 156,3 (C-2') va 158,8 (C-4) trén
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phd HMBC chitng té hai nhém hydroxy thé tai C-2' (dc 156,3) va C-4’ (5¢c 158,8). Su
hién dién cia mot nhom methoxy dugc khang dinh qua cac tin hiéu & on 3,75 va dc
55,7 ppm. Ba proton thom ¢ dc 6,96 ppm (H-5, d, 8,5), 6,44 (H-6, dd, 8,0, 2,5) va
6,40 (H-8, d, 2,5) & vong A va cac tuong tac trén phd HMBC giira proton H-6 (5n
6,44) vai cac carbon C-8 (dc 102,6), C-10 (oc 115,6), C-7 (oc 160,5); gitra H-5 (oH
6,96) véi C-4 (¢ 25,6), C-9 (oc 157,6), C-7 (doc 160,5); gitra H-8 (oH 6,40) va C-6 (Jc
107,9), C-10 (oc 115,6), C-9 (oc 157,6), C-7 (dc 160,5); va gitra proton methoxy (Jn
3,75) va C-7 (dc 160,5) khang dinh vong A ¢6 nhdm methoxy & C-7 (Hinh 3.11). Céac
flavan don gian thuong c6 goc quay cuc am néu chling c¢é cau hinh tuyét dbi 2S [90].
Chat (2S)-3',4'-dihydroxy-7-methoxy flavan da dugc phan lap tir ca Crinum
bulbispermum [91] va Bauhinia manca [92] ¢6 [a]°= -16,7 (CH3OH, ¢ = 0,7). Chat
DN2 chi khac chat trén ¢ vi tri cia nhém hydroxy thar hai va cé cling goc quay cuc
am ([a]¥’= -21 (CH3OH, ¢ = 0,1)). Do vay, cau hinh caa C-2 14 S. Tir viéc phan tich
pho trén, cau tric cia DN2 duge xac dinh 1a (25)-2',4'-dihydroxy-7-methoxyflavan,
mot hop chat mai.
Bang 3.2. Dit liéu phé tH- va 3C-NMR va HMBC cua hop chat DN2

C dc? orP HMBC (H/C)

2 74,3 CH 5,27, dd (2,5, 10,0) 1H | C-4, C-1', C-6', C-9
2,17, m, 1H

29,9 CH; 196 m. 1H C-4,C-2

2,88, m, 1H

4 |256CH; 269, m, LH C-3, C-2, C-10,C-5,C-9

5 130,9 CH 6,96, d (8,5) 1H C-4,C-9, C-7

6 107,9 CH 6,44, dd (2,5, 8,0) 1H | C-8, C-10, C-7

7 160,5 C

8 102,6 CH 6,40, d (2,5) 1H C-6, C-10, C-9, C-7

9 157,6 C

10 [1156C

MeO-7 | 55,7 CHs 3,75, s, 3H C-7

1’ |120,8C

2’ |156,3C

3’ |103,4CH 6,33, d (2,5) 1H C-1, C-2', C-4', C-5'

4 ]158.8C

5 |107,6 CH 6,32,dd (2,5,8,0) 1H |C-1/,C-3',C-4'

6' |128,3CH 7,14, d (8,0) 1H C-2,C3' (w), C-2', C4’

a:125 MHz, CD30D; b: 500 MHz, CDsOD
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NHDNE7-MeOD-C13CPD
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Hinh 3.10. Ph6 3C-NMR (125 MHz, CD30OD) cua hop chat DN2
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% Hop chat (2S)-7,4'-dimethoxyflavan (DN3)
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Hinh 3.12. C4u trdc héa hoc cua hop chit DN3
Hop chat DN3 thu duoc ¢ dang rin mau tring, CTPT l1a C17H1403. Phdé NMR
cua chat DN3 c6 cac tin hiéu dic trung cho cu tric khung flavan véi sy hién dién
ctia 2 vong thom A va B, bao gdm 12 tin hiéu carbon thom ¢ dc 101,6 -159,1. Vong
C c6 mét proton oxymethine ¢ on 4,98 (H-2, dd, J=2,0; 10,0 Hz; 6c 77,7) va 2 nhom
methylen ¢ 6+ 2,15 va 2,10 (H-3, m; dc 30,0), va dn 2,91 va 2,74 (H-4, m; dc 24,6).
Sy xuét hién cua ba tin hiéu proton thom & Ju 6,97 (d, J=8,5 Hz, H-5), 6,48 (dd,
J=8,0; 2,5 Hz, H-6) va 6,46 (s, H-8) dac trung cho hé spin ABX. Ngoai ra, su XUat
hién tin hiéu methyl singlet & du 3,76 va 3,81 (CHs, s) trén phd *H-NMR, va carbon
& dc 55,3/55,4 trén pho 3C-NMR chung to su hién dién caa hai nhém thé methoxy.
Vi tri cua hai nhdm methoxy lan luot gan & C-7 va C-4’ dugc xéc dinh dua trén trong
tac gitra proton ¢ on 3,82 (H-11) véi carbon oc 159,1 (C-7); gitra proton on 3,76 ppm
(H-12) véi carbon dc 159,4 (C-4') trong pho HMBC. Chat DN3 c6 goc quay cuc
[a]&°= -17 (CHCI3, ¢ = 0,1). T viéc phan tich dir liéu pho va so sanh véi tai lidu
[93], da xac dinh dugc chat DN3 la (2S)-7,4'-dimethoxyflavan. Pay 1a lan dau tién

chat nay duoc phan Iap tir ngudn thuc vat va duoc coi 1a chat méi.
Bang 3.3. Dit liéu pho H- va 13C-NMR cua hop chat DN3 va 7,4'-dimethoxyflavan

C DN3 7,4’-Dimethoxyflavan [*3
oc? orP oc? o
1 - -
4,98, dd (2,0, 5,02, dd (2,43,
2 |77,7CH 10,0 1H 77,7 10.23)
2,15, m, 1H 30,0 2,14, m, 1H
3 | 30.0CH: 2,10, m, 1H 2,10, m, 1H
2,94, m, 1H
4 | 24,6CH; g?j m i: 24,6 2.77. ddd, (16,08,
1 T 5,19, 3,14)
5 | 129,9 CH (1537 d(®5 1300 7,01, m
6 |107,4CH |6,48,d(25) |107.4 6,52, m
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7 159,1C - 159,1 -

8 101,6 CH 6,46, s, 1H 101,6 6,50, m

9 1559C - 156,0 -

10 ]1139C - 113,9 -

1" ]1338C - 133,8 -
2',6" | 1274 254’ d(8.0) 127,4 7,38, d (8,48)
35" | 114,0 gﬁZ, d(8.0) 114,0 6,93, m

4 11590C - 159,4 -

11 | 55,3 CHs 3,82,s, 3H 55,3 3,85, s, 3H

12 | 55,3 CHs 3,76, s, 3H 55,4 3,79, s, 3H

a: 125 MHz, CDCls; b: 500 MHz, CDCls
** Hop chdt diaensi-biflavan (5-hydroxy-7,4'-dimethoxy-(6,6"-methylen)-
biflavan) (DN4)

MeO-_gm ) ' 2 . OMe
@ - O . N y .

OH OH
Hinh 3.13. Cau trdc hda hoc caa hop chat DN4

Hop chat DN4 thu dugc ¢ dang bot mau trang, c6 goc quay cuc [ a]Z°= +29
(CHClIs, ¢ =0,1). Ph6 *H- va 3C-NMR cho thay cac tin hiéu dién hinh caa khung
biflavan qua cau ndi methylene (C17H1504), va tin higu cia mot nhom methylene &
S 3,80 va dc 16,2. Trén pho BC-NMR co tin hiéu carbon thom cua 2 vong thom A
va B xuat hién ¢ ¢ 92,0 d¢én 159,3. Vong C cd mét tin hiéu oxymethine & 51 4,89 (H-
2,dd, 2,0, 10,0; 6c 77,7) va 2 nhém methylene ¢ on 2,15 va 1,99 (H2-3, m; dc 29,5),
va & o 2,79 va 2,66 (Hz-4, m; oc 19,8). Hai cap doublet & 0w 7,33 (H-2'/H-6, dd, 2,0;
8,0) va 6,91 (H-3"/H-5', dd, 2.0; 8,0) dic trung cho nhan benzen c6 nhom thé ¢ C-1'
va C-4'. Su hién dién caa nhém hydroxy (6x 8,17) va hai nhém methoxy ctia méi don
vi duoc khang dinh bang cac tin hiéu ¢ on 3,81 (dc 56,1) va du 3,94 (dc 55,3). CTPT
cua DN4 duoc xac dinh la CasH3zsOg qua pic ion gia phan tir & m/z 585,2477 [M + H]*
(tinh toan [CasHs70s]*, 585,2483) trong phd (+)-HR-ESI-MS. Tir dit liéu phd MS va
NMR cho thay chat DN4 bao gdm hai don vi flavan ddi xiang nhau qua cau néi la

nhém methylene.
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CAu tric cua mdi don vi dugc khang dinh 1a 5-hydroxy-7,4'-dimethoxy flavan
dua trén cac lién két giira proton H-8 (dn 6,14) va C-6 (dc 106,0), C-7 (5¢c 155,1), C-
9 (6c 154,5), C-10 (Sc 104,2); gitra proton OH-8 (S 8,17) va C-5 (5c 154,1), C-6 (dc
106,0), C-10 (dc 104,2); gitra H-4 (61 2,66) va C-3 (dc 29,5), C-5 (Jc 154,1), C-10
(6c 104,2); va gitta H-2 (61 4,89) va C-4 (6c 19,8), C-10 (6c 133,8), C-2', C-6' (Jc
127,4) trong ph6 HMBC. Hai don vi flavan két ndi & C-6 thong qua mot nhom
methylene duoc xac dinh dya trén twong tac cua CHz (on 3,80) vai C-5 (dc 154,1), C-
6 (dc 106,0) va C-7 (dc 155,1) trong phd HMBC. Tir viéc phan tich pho trén, cau tric
cua chat DN4 dugc xac dinh 1a 5-hydroxy-7,4'-dimethoxy-(6,6"-methylen)-biflavan,
maot chat méi, duoc dat tén 12 diaensi-biflavan.

Bang 3.4. Dit liéu pho H- va 1*C-NMR cua hop chat DN4 va 5-hydroxy-7,4'-

dimethoxy flavan

5-hydroxy-7,4'-
DN4 dimethoxy flavan [°4
C oc? SHP° oH°
2 |[776CH 4,89, dd (2,0, 10,0) 1H | 4,91 dd (2,5, 10)
3 29,5 CH> 2,15, m, 1H; 1,99, m, 1H | 2,15 m; 2,00 m
4 19,8 CH> 2,79, m, 1H; 2,66, m, 1H | 2,75 m; 2,00 m
5 1541 C -
6 106,0 C -
7 155,1C -
8 92,0 CH 6,14, s, 1H 6,10d (2,3)
9 1545 C -
10 104,2C -
1 133,8 C -
2" |127,4CH (x2) |7,33,dd (2,0,8,0)2H | 7,30d (8,7)
3~ | 113,9CH (x2) | 6,91, dd (2,0, 8,0)2H | 6,84d (8,4)
4 159,3C -
5 |113,9CH (x2) |6,91,dd (2,0,8,0)2H |6,34d (8,4)
6 | 127,4CH (x2) |7,33,dd (2,0,8,0)2H | 7,30d (8,7)
5-OH | - 8,17,s, 1H
7-OMe | 55,3 CH3s 3,94, s, 3H 3,79s
4'- 56,1 CH3 3,81, s, 3H 3,75s
OMe
CH2 |16,2CH: 3,80, s, 2H

a: 125 MHz, CDCls; b: 500 MHz, CDCls, ¢: 200 MHz, CDCls, 50 MHz, CDCl3
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Hinh 3.19. Phé khéi (+)-HR ESI MS cua hop chat DN4
% Hop chat diaensi-biflavan A (5-hydroxy-7,4'-dimethoxy-6,6"-methylen-
(5",4"-dihydroxy-7"-methoxy)-biflavane) (DN5)
Hop chat DN5 duoc phén lap & dang bot mau trang. So sanh pho H- va C-
NMR cua chat DN5 véi DN4, cho thay céc tin hiéu kha giéng nhau, chi khac chat DN5
c6 it hon mot nhdm methoxy va khong doi xing hoan toan. Diéu nay duoc khang dinh
qua pic ion gia phén tir & m/z 569,2187 [M-H] (tinh toan [CssH330g]", 569,2181) trong
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phd khéi (-)-HR-ESI-MS, va nhé hon 14 don vi so véi DN4. Két hop dit liéu phd MS
va 'H- va 3C-NMR goi y cho thay chat nay 1a mét biflavan cho c6 CTPT 1a CasH340s,
Phé 'H-NMR c6 hai hé spin AA'BB' ¢6 céc cap hang s twong tac gidng nhau & J
7,32 (2H, d, J=9 Hz, H-2', H-6") va 6,91 (2H, dd, J=2,0, 7,0 Hz, H-3', H-5") va Jn 7,27
(2H, d, J=8,5 Hz, H-2", H-6") va 6,82 (2H, dd, J=2,0, 7,0 Hz, H-3", H-5") cho thiy
hai vong B/B' ¢4 nhém thé & C-4'.

Hinh 3.20. Cu trdc hoa hoc cua hop chat DN5
Tuong taic HMBC gitra cac proton methoxy (dn 3,93) va C-7 (dc 155,1) cho

biét nhdm OMe gan ¢ C-7. Ngoai ra, twong tac ciia hai nhom methoxy & on 3,93 véi
C-7 (dc 155,1) va nhom con lai ou 3,81 (dc 56,1) voi C-4' (5¢c 159,3) cho thiy c6
nhoém methoxy gan & C-7, C-4', suy ra nhém hydroxy gan & C-4". Dit liéu mot don
vi flavan phl hop véi phd caa 5-hydroxy-7,4'-dimethoxyflavan, trong khi don vi
flavan thu hai 1a 5,4'-dihydroxy-7-methoxyflavan [95]. Tuwong quan HMBC gitra cac
tin hiéu tai on 3,81 (s, CH2), dc 154,5 (C-5), 106,0 (C-6) va dc 155,1 (C-7) cho thay
hai phan tir flavan lién két véi nhau qua nhém methylene (C6-CH2-C6"). Nhu vay
cau triic cia DN5 dugc xac dinh 1a 5-hydroxy-7,4'-dimethoxy-6,6"-methylen-(5",4""-
dihydroxy-7"-methoxy) biflavane, mét biflavan mai, dugc dat tén la diaensi-biflavan
A. Cau hinh tuyét d6i DN4 va DN5 chua xé4c dinh duoc.

«10 3 |- Sean (rt: 1.504 min) VH_NH-DNE9_N.d

51 569.2187
45]
.l
3.5/
3,
2.5
2,
1.54

14
05| 384.9375 510.0562 599.2259
: ‘ 424.1912 | ‘ h 632.2032

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680
Counts vs. Mass-to-Charge (m/z)

683.2055

Hinh 3.21. Phé khéi (-)-HR-ESI-MS ctia hop chat DN5
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Bang 3.5. Dit liéu phd H- va 3C-NMR cua chat DN5 va DN4

DN5 DN4
C b
HMBC S HMBC
a b a
&t | o (mult) |y 6 o (mult) | (H—C)
H-2— C- 4.89 dd
4,88, dt 09, H-2— C-1'
2/2" | 77.6 CH | 1/C-2/C- |77,6CH | (20, s
(20,50) |, 16,0) C-2/ C-4
" 29,5 2,15m 2,15 m
3/3 CH. 1,99 m 29,5 CH; 1,99 m
;'/éal_o’ /CC'_ H-da—s C-3/
yar | 198 280 m 5 108 cH, |279m | C-10/C-9
CH, 2,66 m ’ 2 1266m H-4b— C-2/
H-4b— C- 10
2/ C-10
5/5" | 154,1C |- 1541 C ;
6/6" |106,0C |- 1060C |- .
777" | 1551 C 1551C |- _
6,140 < H-8— C-7/ H-8— C-7/
8/8" | 920CH | 0. C-9/C-6/ |920CH |614s C-9/ C-6/ C-
’ C-10 10
9/9" | 1545C |- 1545 C -
101101 1040 |- 1042 C i
1 1338 C
1 |1340C |” 1338C -
, 1274 |732,d H-2'— C-
CH (9,0) 4/ C-2 1274 733,dd | H-2— C-4Y
o 1277 |721.d  [H2">C (CHx2) 1(20,80) |C-2
CH (8,5) 3"/C-6"
11139 |691.dd |H3—C
3 o (20.7.0) 4/ C-1/C-
el 5 113.9 691, dd | H-3— C-4/
g 1153 |682,dd | H3"C- (CHx2) 1(20,80) |C-1
CH (2,0,7,0) |1"/C-5"
44" | 1593C |- ; 1593C |- _
5 1139 [6,91 dd
CH (20,700 | 1139 691,dd |
5" 1153 | 6,82, dd (CHx2) (2,0, 80)
CH (2,0, 7,0)
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6' 127,4 7,32, dd
CH (2,0,7,0) _ 1274 73,dd |
6" 127,7 7,27,dd (CH x2) (2,0, 8,0)
CH (2,0, 7,0)
7-
OMe/ | 56,1 OMe— C-
| Q.| 393s clCp oy |553CHs [394s | OMe—C-7
OMe
5-

. 8,17s OH— C-6/ OH — C-5/
.OH/5 ) 8,18s C-10 - |817s C-10/C-6
-OH
4. [553 |
OMe | CHs 381s 56,1 CHs |3,81ls OMe — C-4
CH, |16,2 CHy— C- CHy— C-5/

cH, |30 |scerc7 | 102G 380 1o g0

a: 125 MHz, CDCls: b: 500 MHz, CDCl3
+¢* Hop chdt methyl S-orcinolcarboxylate (DN6)

10
H,CO

H,C

OH
Hinh 3.26. Cau trdc héa hoc cua hop chit DN6
Cong thiic phan tir cia chat DNG 1a C1oH1204 duge xac dinh qua pic ion gia
phan tir m/z 197,09 [M+H]* trong pho khdi ESI-MS (positive ions) két hop véi cac
dir liéu phd tH- va 3C-NMR. Phé *H-NMR cua chat DN6 chi ¢ tin hiéu mot proton
thom (Su 6,23) va 3 methyl singlet (0w 2,02; 2,44 va 3,91, mdi tin hiéu 3H, s). Pho
3C-NMR xuét hién muoi tin hiéu carbon (6xCq, 1 CH, 3xCHs), c6 mot nhém

carbonyl (é6c 174,0), sau carbon thom ¢ dc 105,5-164,2 ppm, mot nhom methoxy &
oc 52,0 va hai nhom methyl & oc 7,9 (3-CHs) va 24,3 (6-CHz). Tuong tac xa cua tin
hiéu methyl & on 2,02 (H3, s, H-9) véi C-3 (dc 109,9), C-2 (oc 161,5); va on 2,44 (3H,
s) V6i C-8 (9c 7,9), C-1 (3¢ 105,5), C-5 (dc 111,6), C-6 (dc 140,9) trén phé HMBC
cho thay hai nhém methyl gan voi vong thom & C-3 va C-6. Proton cua nhém
methoxy (3,91, s, 3H) ¢ twong tic v6i C-7 va H-5 (61 6,23) véi C-1, C-3, C-9 cho
phép khang dinh cac nhém thé con lai. Két hop dit liéu phd MS, 1H-, 3C-NMR va so
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sanh voéi dir lidu da cong b [96], cau tric cua chat DN6 duoc xac dinh dugc 1a methyl
p-orcinolcarboxylate. Theo Karunaratne 2014, chat nay c6 hoat tinh tc ché enzym a-
glucosidase véi gia tri ICso = 140 + 0,6 uM, trong khi d6 chit di chiéu acarbose c6
ICso = 700 = 10,4 uM [97]. Ngoai ra methyl g-orcinolcarboxylate con cé kha nang
khang nim d6i véi cac chang Trichophyton longifusus, Aspergillus flavus,
Microsporum canis, Candida glabrata, Fusarium solami. Tuy nhién chét nay c6 tinh
doc khi thir nghiém trén tdm c6 gié tri LDso = 17,07 pg/mL, so véi chat ddi chiing
etoposide LDso = 7,43 pg/mL [98].
Bang 3.6. Dit liéu phd tH- va 3 C-NMR cua DN6 va chat so sanh

c DN6 Methyl g-orcinolcarboxylate [°6]
oc? onP oc’ o1

1 105,5 - 105,2 -

2 161,5 - 158,1 -

3 109,9 - 108,6 -

4 164,2 - 163,1 -

5 111,6 6,23 s 110,6 6,21, s

6 140,9 - 140,1 -

8 7,9 2,02s 7,6 2,11, s

9 24,3 2,44 s 24,1 2,46, s
7-OCHs | 52,0 391s 51,8 3,93, s

C=0 174,0 172,6

a: 125 MHz, CDs0D; b: 500 MHz, CD30D; ¢: 150 MHz, CDCls; d: 600 MHz, CDCls

% Hop chadt dianellose (DN7)

OH
OH

Hinh 3.27. C4u trdc héa hoc ctua hop chit DN7
Hop chat DN7 thu dugc & dang vo dinh hinh mau vang. Két hop sb liéu pho
13C-NMR va phé HSQC cho thay chat DN7 c6 tin hiéu cua 24 carbon, bao gém 7

carbon bac 4, c6 mat ciia méot carbon nhom keton tai oc 208,3 va 6 carbon khong lién
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két vai hidro ciia vong thom; 13 nhoém methine (CH); 2 nhém methylene (CH2) va 2
nhom methyl (CHas). Két hop phd 'H- va 3C-NMR cho thay chat nay c6 4 nhom
methine vong thom tai on 7,43 (1H, m, H-5), 7,42 (1H, m, H-6), 7,41 (1H, m, H-7)
Vva 7,17 (1H, s, H-4). CTPT caa chat DN7 I3 C24H30012 duge x4c dinh bing dit lieu
phd khéi ESI-MS (m/z 511,08 [M+H]*) két hop véi céc dit liéu phd *H- va 1*C-NMR.
Nhom methyl gan véi vong thom tai on 2,33 (3H, s, H-13)/d¢c 19,9 va mot nhém
ketone (dc 208,3) lién két véi nhom methyl (0w 2,62, H-12)/dc 32,4. Tin hiéu tai dc
152,8 1a carbon vong thom lién két tryc tiép véi nhdm hydroxy (C-1). Phan aglycon
ctuia chit DN7 dugc so sanh véi gia tri phd tH- va 13C-NMR cua dianellin. Dianellose
va dianellin chi khac nhau ¢ phan duong (glycoside). Dianellin gom mot duong p-D-
glucopyranose va mot duong a-L-rhamnopyranose, trong khi dianellose (DN7) gom
mot dudng S-D-xylopyranose gan véi dudng S-D-glucopyranose duoc xac dinh bang
c4c tin hiéu dic trung ¢ phd H- va 13C-NMR (Bang 3.7). Bang cac sb liéu pho tH-,
13C-NMR va két hop so sanh véi dir liéu pho da cong b, cau tric cia hop chat DN7
duogc xac dinh 1a dianellose [37]. Chat nay da dugc tim thay tir loai D. callicarpam,
va cho dén bay gio méi dugc tinh sach tir loai Xwong quat (D. ensifolia). Dianellose
c6 kha nang kim ham su phét trién té bao khbi u & mic trung binh [37].
Bang 3.7. Dit liéu pho H- va 3C-NMR cua hop chat DN7 va dianellose

DN7 Dianellose [¥7]

C

oc? o oc’ on¢
1 152,8 - 150,4 -
2 126,1 - 125,4 -
3 134,6 - 132,9 -
4 121,0 71,22, 5 119,6 7,19, s
5 123,9 7,46, m 122.,4 7,44, m
6 128,8 7,43,m 128,1 7,42, m
7 112,2 7,42, m 111,3 7,41, m
8 156,0 - 154,4 -
9 1149 - 113,2 -
10 138,1 - 135,9 -
11 208,3 - 204,9 -
12 32,4 2,53, s 32,2 2,51,s
13 19,9 2,26, s 19,3 2,24, s
' | 1042 |5,04,d(9,5), 1H 102,7 |5,01,d(8,5), 1H
2/ 75,0 3,39, m 73,4 3,37, m
3’ 78,1 3,10, m 76,6 3,08, m
4’ 71,4 3,20, m 70,0 3,18, m
5 77,9 3,33, m 76,7 3,33, m
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6a 700 404, d(10,5), 2H 685  |4,02 d(11,0), 2H

6b |- 3,60, m 3,59, m

1" (1055 | 424, d(7,5), IH 1042 | 4,23,d(80), 1H

27 1750  |30Lm 735 3,00, m

37 777 363 m 762|362, m

4 712 [3.27,m 607  [327,m

5%a 669 | 298 m 658 | 2,97, m

5h |- 3,68, dd (5.0, 11,0), 1H | - fﬁz dd (5,5, 11.5)

a: 125 MHz, CDs0D; b: 500 MHz, CD30D; c: 125 MHz, DMSO-ds; d: 500 MHz,
DMSO-ds.

+* Hop chdt amentoflavone (DN8)

Hop chat DN8 dang v6 dinh hinh, mau vang. Pho H- va 3C-NMR va HSQC
cua chat DN8 ¢ tin hiéu caa 12 nhdm methine sp?, 16 carbon bac 4, trong d6 ¢o 2
nhom carbonyl (5c 181,7 va 181,9) va 6 carbon lién két truc tiép vai oxy (C-OH) &
vuing trudng thap. Pho khéi (+)-HR-ESI-MS cua chat DN8 c6 pic ion gia phan ta ¢
m/z 539,0928 [M+H]* (tinh toan cho cong thic [CaoH19010]*, 539,0973). Két hop dix
licu pho MS, tH- va 13C-NMR va HSQC, xac dinh duoc CTPT ciia DN8 la C30H15010,
va cho phép suy luan chat nay 1a mot biflavone. Su ¢ mat caa 12 nhdm CH thudc
vong thom va 2 nhom cacbonyl lién hop cho thiy hai don vi flavone lién két voi

nhau qua cau ndi C-C.

OH O
Hinh 3.28. Cu trdc hoa hoc cua hop chat DN8
Cap doublet proton & du 6,17 va 6,41 (mdi tin hiéu d, J=1,5 Hz) cho thdy vong

A ¢0 2 proton thom & Vi tri meta véi nhau (H-6 va H-8), trong khi vong A’ chico 1
proton & dn 6,29. Ba proton thom & vong B c6 hiang sb twong tac dang ABX tai dn
7,07 (1H, d, J=9,0 Hz, H-5'); 7,96 (1H, dd, J=2,5 va 8,5 Hz, H-6') va 8,07 (1H, d,
J=2,5 Hz, H-2"). Cap proton thom déi xing véi nhau timg d6i mot tai o 6,67 (2H,
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d, J=8,5 Hz, H-3""/H-5"") va 01 7,59 (2H, d, J=8,5 Hz, H-2""/H-6"") cho thdy vong
B’ ¢c6 nhém thé & vi tri para. Phd 13C NMR va HSQC khang dinh thém qua tin hiéu
c6 cudng do 16n gép doi tai dc 128,1 (C-2"/C-6"") va 115,7 (C-3""/C-5") (Bang 3.8).
Tuong tac gitra H-2' (0w 8,07) va C-8" (5c 104,8) & phd HMBC cho thay hai flavone
(1va 11) gan véi nhau qua lién két C-C (C3' — C8"). Két hop dix liéu phd MS, H- va
13C-NMR phan tich & trén va so sanh véi phd cua amentoflavone & ting vi tri twong
tng (Bang 3.8), cho xac dinh ciu trdc caa chat DN8 la amentoflavone [99].
Amentoflavone 12 mét biflavone cé nhiéu tac dung sinh hoc tét nhu: giam dau khang
khuan, khang nam, khang viém, chdng vi rit, chéng tram cam, chong oxy héa, chdng
loét, phong xa va hoat tinh gay doc té bao, chong duong huyét, chong lao hoa......
[100, 101]. Gan day, nghién ciu cia Xiong va cong su cho rang amentoflavone con
¢6 hoat tinh khang SARS-CoV-2 [102].
Bang 3.8. Dit liéu pho H- va 3C-NMR cua hop chat DN8 va amentoflavone

c DNS8 Amentoflavone %]
oc? P oct o

2 164,0 - 164,1 -

3 102,6 6,80, s 103,2 6,82, s

4 181,7 - 181,9 -

5 161,4 - 161,6 -

6 | 988 6,17,d (1,5), 1H 98,8 6,18, d (2,0),1H
7 163,4 - 163,9 -

8 | 940 6,41, d (1,5), 1H 94,2 6,45, d (2,0, 1H
9 157,3 - 157,6 -

10 103,6 - 104,0 -

1’ 120,0 - 120,3 -

2 1313 |8,07,d(25), 1H 1316 7.99,d (2,0), 2H
3’ 121,0 - 121,7 -

4' 160,8 - 159,6 -

5 |117,1 | 7,07,d(9,0), 1H 116,4 7.15,d (9,3), 1H
6’ 127,4 7,96, dd (2,5, 8,5),1H | 127,9 8,01, dd (2,0, 6,9), 1H
2" 163,9 - 163,9 -

3" 102,5 6,74, s 102,8 6,78, s

4" 181,9 - 182,2 -

5" 160,4 - 160,8 -

6" 99,0 6,29, s 99,1 6,39, s

7" 161,0 - 161,9 -

8" 104,8 - 104,1 -

o' 1548 |- 1547 |-
10" 103,0 - 104,0 -

1" 121,5 - 121,4 -
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2" 128,1 7,59,d (8,5), 2H 128,3 7,58,d (8,7), 2H
3" 115,7 6,67, d (8,5), 2H 116,0 6,72,d (8,7), 2H
4" 161,0 - 161,1 -
5" 115,7 6,67,d (8,5), 2H 116,0 6,72, d (8,7), 2H
6" 128,1 7,59, d (8,5), 2H 128,3 7,58, d (8,7), 2H
5-OH |- 12,99, s - 13,09, s
7-OH |- - - 10,82, s
4'-OH |- - - 10,55, br s
5"-OH | - 13,11, s - 12,96, s
7"-OH | - - - 10,28, s
4"-OH |- - - 10,55, brs

a: 125 MHz, DMSO-ds; 500 MHz, DMSO-ds; ¢:100 MHz, DMSO-ds; d: 400 MHz,
DMSO-ds.

*¢* Hop chat sitosterone (DN9)

Hinh 3.29. Cau trdc héa hoc cua hop chit DN9

Chat DN9 & dang ran mau trang. Pho *H-NMR cua chat DN9 cho thay tin hiéu
caa mot proton olefin & dn 5,72 (H-4, s) va sau tin hiéu proton methyl, trong d6 co6
mot methyl triplet ¢ 0,71 ppm (CHs-29), hai methyl doublet & o4 0,86 (CH3-26, d) va
0,81 (CH3-27, d) cung cac tin hiéu proton methine va methylene ¢ truong cao (dw
1,00-2,45 ppm). Pho 3C-NMR va phé HSQC cho thay chat DN9 c6 29 carbon (4xC,
8XCH, 11xCH>, 6xCHz), trong d6 c6 mot carbon ketone ¢ dc 199,6 (C-3) va hai
carbon olefin & dc 123,7 (C-4) va 171,7 (C-5). Sé liéu phé cua chat DN9 hoan toan
phU hop véi sb liéu pho cuaa sitosterone trong tai liéu [103], tir d6 xac dinh chat DN9
chinh Ia sitosterone.

Bang 3.9. Dit liéu pho H- va 13C-NMR cua hop chat DN9 va sitosterone

Sitosterone [103]
oct ond
35,7

DN9
C

oc? P

1 35,7 CH:
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2 34,0 CH, 33,9

3 199,6 C - 199,6

4 123,7 CH 572, s, 1H 123,7 5,74, d (2,2)

5 171,7C - 171,7

6 33,0 CH; 32,9

7 32,1 CH, 32,1

8 35,7 CH 35,7

9 53,8 CH 53,8

10 |386C 38,6

11 | 21,0 CH, 21,1

12 | 39,6 CH, 39,6

13 |424cC 42,4

14 | 559CH 55,9

15 | 24,2 CH, 24,2

16 | 28,2 CH, 28,2

17 | 56,0, CH 56,0

18 | 12,0 CHs 0,84, s, 3H 11,9 0,73, s

19 | 17,4 CHs 1,18, s, 3H 17,4 1,19, s

20 |36,1CH 36,1

21 | 18,7 CHs 0,95, d (6,5), 3H | 18,7 0,93, d (6,6)
1,32, m, 1H

22 |33,9CH; oL m. 1 34,0
1,44, m, 1H

23 | 26,1CH; 115 m. 1H 26,1

24 |459CH 0,93, m, 1H 45,9

25  |29,2CH 1,69, m, 1H 29,2

26 | 19,8 CHs 0,86, d (6,6), 3H | 19,8 0,84, d (6,1)

27 | 19,0 CHs 0,81,d(6,6),3H | 19,0 0,82, d (6,8)
1,26, m, 1H

28 | 23,1CH 125 m. 1 23,1

29 | 11,9 CHs 071,t(7,2),3H |11,9 0,85, d (7,2)

a: 125 MHz, CDCls; b: 500 MHz, CDCls; ¢: 125 MHz, CDCl3; 500 MHz, CDCl3

+* Hop chdt p-sitosterol (DN10)
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Hinh 3.30. Cau trdc héa hoc cua hop chit DN10
Chéat DN10 & dang ran mau tring. Phd H- va 13C-NMR cua chat DN10 cho
thay c6 sy gidng nhau véi phd tH- va BBC-NMR cua chat DN9, ching chi khac nhau
& nhém thé hydroxyl & C-3 thay vi nhém ketone. So sanh sé liéu phé H- va 3C-
NMR ctua DN10 véi DN9 va tai liéu [103], xac dinh dwoc ciu triac chat DN10 1 s-
sitosterol, c6 CTPT la C29Hs00. Sitosterone va pg-sitosterol la hai sterol ton tai kha
phd bién trong céc loai thuc vat.

Bang 3.10. Tong hop cac chat duoc phan lap va xac dinh cua loai Xuong quat

st | Kyhieu Tén chit Ghi chi
chat
4R-7-Acetyl, 8-dihydroxy-6- X .
1 DN1 methyl-l-tgtralone Y Y Chat mé
25)-2"4’-Dihydroxy-7- X .
2 | DN2 (29)-2/ v Y Chét méi
Lan dau tién tim thay
3 | DN3 (2S)-7,4"-Dimethoxy flavan trong ty nhién (chat
moi)
Diaensi-biflavan  (5-Hydroxy-
4 DN4 7,4'-dimethoxy-(6,6"-methylen)- | Chat méi
biflavan)
Diaensi-biflavan A [5-hydroxy-
7,4'-dimethoxy-6,6"-methylen- Ao oo n
S DNS (5",4'"-dihydrgxy-T'-meth)c/ny) Chat méa
biflavan]
6 DNG6 Methyls-orcinolcarboxylate
7 DN7 Dianellose o ,
8 DN8 Amentoflavone Lan dau_tlen tim thay
trong chi
9 DN9 Sitosterone
10 DN10 p-Sitosterol

3.1.2. Xdc dinh cdu trdc hoa hec cac chdt tie loai Com hdi nam
(Elaeocarpus hainanensis)
Tir bo phan 14 va canh cay Com hai nam, 15 hop chat da dugc phan lap va xac

dinh céu tric do 1a: 13 triterpene, trong d6 c6 8 hop chat khung cucurbitacin (EH1-
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EH8) va 5 triterpene c6 khung oleanen (EH9-EH13), 1 furfural (EH14) va 1
megastigman (EH15). Trong d6, ba chat EH8, EH9 va EH13 la cac chat méi.
3.1.2.1. Céc hep chat cucurbitacin
+* Hop chat cucurbitacin D (EH1)

Hinh 3.31. C4u trdc hoa hoc cua hop chat EH1

Két hop phé NMR va pic ion gia phan ti [M+Na]* & m/z 539,3 trong pho ESI-
MS da xéc dinh dugc CTPT ciia EH1 1a CaoHasO7 (Hinh 4.31). Phé *H-NMR ciia hop
chat EH1 cho thay céc tin hiéu cua tim nhom methyl tir 5u 0,98 dén 1,39 va hai
proton carbinol & du 4,34 va 4,45 (H-16 va H-2). Ngoai ra, phé H-NMR con c6 mot
tin hiéu cua proton olefin ¢ dn 5,78 (H-6) va hai tin hiéu trans-olefin & o1 6,63 va
7,13 (H-23 va H-24, d, J=15,5 Hz). Céc tin hiéu proton methine va methylene XUAt
hién & trudng cao trong khoang on 1,22 dén 2,56; trong khi cac tin hiéu gan nhom
carbonyl chuyén dich sang truong thap hon, cu thé on 3,31 (H-12a, d, J=14,5 Hz) va
2,69 (H-12b, d, J=14,5 Hz) v ou 2,78 (H-10, br d, J=13,0 Hz).

Pho 3C-NMR cua chat EH1 cho thay c6 30 carbon gom tdm nhém methyl (dc
19,3 dén 29,5); bon carbon carbinol ¢ dc 71,6 (C-2), 71,5 (C-16), 78,1 (C-20) va 71,2
(C-25) va ba carbon carbonyl & dc 202,5 (C-22), 212,2 (C-11) va 213,0 (C-3), cho thay
chat EH1 14 mét triterpene thuoc nhém cucurbitacin. Tir sb liéu phd va so sanh vai tai
liéu [104] (Bang 3.11), ciu trdc cua chat EH1 dugc khang dinh Ia cucurbitacin D.

Bang 3.11. Dit liéu phd H- va 3C- NMR cua hop chat EH1 va cucurbitacin D

c EH1 Cucurbitacin D [104]
oc® orP oc? P
232, ddd (3,5, 6,0, 231, ddd (34, 63,
la 36,0 12,5) 36,0 12.7)
1,21 ddd (12,7, 12,7,
1b - 1,22, m - 12.7)
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2 |716  |445,dd (60 130) |716 ‘1"2‘% ddd (3.4, 6.3,
3 2130 |- 213,0 :
4 1503 |- 50,2 :
5 11405 |- 1404 :
6 1203|578 brd (6.0) 120.2 5.77, br d (5.8)
7a 239  |195m 23,8 1’3;" ddd (19.8, 58,
1 2,40, ddd (17,0, 5.5, | _ 239 ddd (198, 8.3,
2'5) 2.9)
§ (424 197 m 123 1,96, br d (8.3)
o 1483 |- 283 :
10 338 | 2.78,brd(130) | 337 276, brd (12.7)
11 2122 |- 212.2 :
12a |487 | 331 d(145) 18,6 3.2, d (14.5)
120 |- 2.69, d (14.5) : 2.6, d (14,5)
13 | 508 50,8 :
14 | 484 483 :
15a |455  |137.m 255 135, dd (13.6, 3.9)
150 |- 187, dd (13.0,85) |- 1.84. dd (13.6, 8.7)
16 | 715 |434,1(7,3) 715 4,33, brm
17 573 |256.d(7.3) 57.3 2.54. d (6.8)
18 200  |0.98.s 20,0 0.97, s
19 201|108 s 201 107, s
20 |781 |- 78.1 :
21 240 | 139.s 23.9 139 s
22 12025 |- 2025 :
23 1190 | 6.63,d (15.3) 118.9 6.62, d (15,0)
24 | 1559 | 7.13,d(15,3) 155,9 7.12, d (15,0)
25 1712 |- 711 :
26 205 | 1355 29.5 135 s
27 1293|135, 29.3 135 s
28 289 | 130,s 28.8 128 s
29 213 |134.s 21.2 133 s
30 193 | 134.s 19.2 131, s

a: 125 MHz, CDCls; b: 500 MHz, CDCls

+¢* Hdn hop EH2a (cucurbitacin D (EH1) va cucurbitacin | (EH2))

Phé H- va 3C-NMR xéc dinh EH2a 1a hdn hop 2 chét véi ty 16 1:1, duoc xé&c
dinh qua cudng do duong integral (proton H-6). Dya trén su so sanh véi phd chat
EH1, xac dinh hdn hop c6 chtra hop chat cucurbitacin D (EH1).

Hop chét con lai (chit EH2) trong hdn hop EH2a cho thiy c6 tin hiéu caa tam
nhom methyl tir o1 0,95 dén 1,39, mot tin hiéu proton carbinol ¢ on 4,50 (H-16, m) va
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bon tin hiéu proton olefin & 54 5,82 (H-6, m), 6,85 (H-23, m), 7,00 (H-24, m) va dx
5,99 (H-1, m). O trudng cao, cac tin hiéu proton methine va methylene xuat hién trong
khoang du 1,41 dén 3,42 ppm. Ngoai ra, so v6i chat EH1, pho *H-NMR ciia chat EH2

c6 tin hiéu proton olefin & on 5,99 (H-1, m) thay cho tin hiéu proton carbinol caa EH1.

Hinh 3.32. Cau trdc hoa hoc cua hop chat EH2 (cucurbitacin 1)

Diéu nay ciing duoc khing dinh & phd 13C-NMR cuia chat EH2 véi sy xuét hién
cua c4c tin hiéu carbon olefin ¢ dc 116,7 (C-1) va 146,8 (C-2). Ph6 *C-NMR va DEPT
cua EH2 ciing 6 tin hiéu ciia 30 carbon bao gdm tdm nhdm methyl ¢ tir 18,9 dén 29,3
ppm; tam nhom methine trong d6 c6 mot oxymethine & oc 71,7 (C-16) va ba carbon
olefin & 5c 121,3 (C-6), 121,7 (C-23) va 155,4 (C-24); muoi mot carbon bac bon trong
do6 c6 ba carbon carbonyl ¢ dc 204,9 (C-22), 212,0 (C-11) va 216,1 (C-3), ba carbon
carbinol dc 79,9 (C-20) va 71,7 (C-25); va ba carbon methylene. Piéu nay goi y hop
chat EH2 c6 CTPT (CsoH4407) 1a mét triterpene thudc cucurbitacin va cé cau tao tuong
tu cucurbitacin D, chi ¢ su khac biét hop chat EH2 c6 thém mot néi doi ¢ C1=C2.
Két hop so sanh sé liéu pho cua EH2 véi tai liéu [105] (Bang 3.12), khang dinh EH2
la cucurbitacin 1.

Bang 3.12. Dit liéu phd H- va 3C- NMR cua hop chat EH2 véi cucurbitacin |

c EH2 Cucurbitacin | (1%
oc? o oc’ on¢

1 116,7 5,99, d (2,5) 1149 5,97, d (2,7)

2 146,8 - 1445 -

3 216,1 - 198,7 -

4 47.4 - 47,5 -

5 140,0 - 136,9 -

6 121,3 582, m 120,6 5,76, br s

7a 24,6 1,94, m 23,6 2,38, m

7b - 2,40, m - 1,99, m

8 43,3 2,07, m 41,6 2,03, m

9 48,8 - 48,8 -
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10 [359 2.86, m 347 353,brs

11| 2120 i 212.8 §

12a | 48,6 342,d(145) | 488 3.25, d (14.,5)
12b |- 267.d(145) |- 2.73.d (14.5)
13 |502 § 50,8 ;

14 483 : 483 :

152 | 46,6 1,41, m 45,6 ;%7 , dd (133,
ENE 1,89, m : 1,42, m

16 |717 4,50, m 715 4,40, m

17 |595 250,d (6,0) |57.4 254, d (6,0)
18 1203 0.95, s 20,0 1,00, s

19 (207 101, s 20,1 1,03, s

20 1799 § 78.1 :

21 247 140, s 23.9 141, s

22 | 2049 i 202,7 i

23 1217 6.85,d (152) | 119.0 6.64, d (15.2)
24 | 1554 700,d(152) | 1558 711, d (15,2)
25 71,7 : 713 :

26 293 139, s 205 137,

27 291 133, s 20,1 137, s

28 283 134, s 27.9 1.36, s

20 216 129, s 20,2 1.25, s

30 | 18,9 134, s 18,5 138, s

a: 125 MHz, CDsOD; b: 500 MHz, CD30D:; c: 75 MHz, CDCls. d: 300 MHz, CDCl3
+* Hop chat 3-epi-isocucurbitacin D (EH3)

EH3 c¢6 CTPT CaoHa407, phd BC-NMR va DEPT cua chat EH3 ciing c6 tin
hiéu cua 30 carbon, trong d6 ¢6 tam nhom -CHz, tam nhém -CH, bén nhém -CH, va
10 carbon bac bén. So sanh sé liéu pho *H- va *C-NMR cua EH3 va EH1 cho thay
nhiéu su twong dong (Bang 3.13, bang 3.11) va chit nay duoc du doan 1a mot
triterpene thugc nhdm cucurbitacin, dugc khang dinh thém khi ¢6 tin hiéu & on 4,10
(H-3, s)/dc 79,9 (C-3) & chat EH3, thay cho céc tin hiéu ¢ on 4,45 (H-2, dd, J=13,0;
6,0 Hz)/dc 71,6 (C-2) & chat EH1. Pho chat EH3 chi c6 sy khac biét so véi EH1 & su
Xuat hién caa nhoém carbonyl & C-2 va nhém hydroxy ¢ C-3, thay cho nhém carbonyl
& C-3 va hydroxy & C-2 cua chat EH1. Tir viéc phan tich dit lidu pho trén két hop so
sanh véi EH1 va tai lieu, EH3 duoc khang dinh 1a 3-epi-isocucurbitacin D [106].
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Hinh 3.33. Cau trdc héa hoc cua hop chat EH3
Bang 3.13. Dit liéu phd H- va 3C- NMR cua chat EH3 va 3-epi-isocucurbitacin D

c EH3 3-epi-isocucurbitacin D 1%
oc? orP oc? P

1 38,0 2,25, m/2,21, m 38,15 2,21/2,25

2 213,0 - 213,20 -

3 81,2 4,10, s 81,32 4,08, s

4 425 - 4261 |-

5 141,1 - 141,34 -

6 |122,9 5,92, 1 (5,2) 123,05 |5,90, d (5,1)

7 24.8 2,05, m 24,89 1,99-2,05m

8 44,2 2,01, m 44,38 2,01

9 49,5 - 49,50 -

10 (34,1 3,13, m 34,23 3,09

11 | 215,7 - 215,91 -

12 49,9 2,59, m/3,33, d (13,8) 50,03 2,59/3,34, d (14,0)

13 | 51,7 - 51,87 -

14 493 - 4940 |-

15 |46,8 1,46/1,87,dd (12,0, 9,0) | 46,94 1,56/1,85, dd (13,3, 9,5)

16 |715 4,50, 1 (7,5) 71,64 | 4,48,1(8,5)

17 |595 2,57, m 59,68 | 2,57, d (6,6)

18 | 20,7 0,92, s 20,89 0,90, s

19 |194 1,09, s 19,56 1,04, s

20 799 - 80,09 -

21 254 1,40, s 25,57 1,38, s

22 | 205,0 - 205,20 -

23 | 121,3 6,84, d (15,5) 121,43 | 6,84, d (15,5)

24 | 1553 6,98, d (15,5) 155,49 | 6,95, d (15,5)

25 | 71,7 - 71,85 |-

26 |29,2 1,34, s 29,38 1,32, s

27 29,2 1,35, s 29,38 1,33, s

28 19,0 1,41, s 19,20 1,39, s

29 | 24,7 0,96, s 24,90 0,94, s

30 |27,6 1,24, s 27,76 1,22, s

a: 125 MHz, CD30D:; b: 500 MHz, CDsOD
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+¢* Hop chat cucurbitacin F (EH4)

Hinh 3.34. Cu trdc hoa hoc caa hop chat EH4

EH4 c6 CTPT la CaoH4607, phd 'H-NMR cua chat EH4 cho thay cac tin hiéu
ctia tdam nhém methyl tir 51 0,91 dén 1,34, ba proton carbinol & 0n 4,48 (H-16, t, J=8,0
Hz), 3,54 (H-2, m) va 2,87 (H-3, d, J=9,5 Hz). O truong thap, xuat hién céc tin hiéu
cua proton olefin ¢ o1 5,76 (d, J=5,5 Hz) va hai tin hiéu trans-olefin ¢ o1 6,83 (H-23,
d, J=15,5 Hz) va 6,98 (H-24, d, J=15,5 Hz). O truong cao hon xuat hién céc tin hiéu
proton methylene ¢ on 3,30 (H-12a, m) va 2,57 (H-12b, d, J=14,5 Hz), do anh huong
cuia nhém carbonyl gan d6. Phia truong cao trong khoang on 1,42-2.,49, tuong tu chét
EH1, xuét hién tin hiéu cua cac proton trong nhém methylene va methine.

Phé 13C-NMR va DEPT cua chat EH4 c6 30 tin hiéu carbon, trong d6 c6 tim
nhém -CHs, chin nhém -CH, bdn nhém -CHz va chin carbon bac bon. Cu thé, tdm
carbon methyl tir dc 19,8 dén 29,2; nam carbon carbinol & dc 71,6 (C-2), 81,9 (C-3),
71,7 (C-16), 79,9 (C-20) va 71,5 (C-25) va hai carbon carbonyl ¢ 204,9 (C-22), 216,1
(C-11). So sanh véi pho cia chat EH1, cho thay chat EH4 c6 nhém hydroxy tai C-3
(dc 81,9/01 2,87) thay thé cho nhom carbonyl (5c 213,0) trong hop chat EH1. Biéu
nay ching to chat EH4 1a mot cucurbitacin triterpene ¢6 hai ndi doi, nim nhém
carbinol va hai nhém carbonyl. Két hop sé liéu phd tH-, 13C-NMR va so sanh sé liéu
pho vai tai ligu [107, 108] (Bang 3.14), cau tric cua chat EH4 duoc khang dinh 1a
cucurbitacin F.

Bang 3.14. Dit liéu pho H- va 3C- NMR cua hop chit EH4 va cucurbitacin F

c EH4 Cucurbitacin F

6Ca 5Hb 6CC [107] 6Hd [108]
la |34,8 1,82, m 34,8 1,80, dt (12,3, 4,2)
1b 1,03, brs - 1,02, q (12,3)
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3,54, ddd (11,5, 9.4,

2 |71,6 3,54, m 71,7 42)
3 81,9 2,87, d (9,5) 81,9 2,85, d (9,4)
4 |434 - 43,3 -
5 1427 |- 1427 ]
6 |121,3 |576,d(55) 121,2 5,75, d (5,9)
7a | 24,7 1,97, m 24,7 1,97, ddd (19,1, 5,9)
7b 2,41, dd (19,0, 7,5) |- 2,40, dd (19,1, 8,1)
8 44,3 1,93, m 44,3 1,93, d (8,1)
9 |495 - 49,7 ]
10 |350 2,49, brd (13,0) 34,9 2,48, m
11 |2161 |- 216,0 -
12a | 49,8 3,30, m 49,9 3,31 m
12h 2,57, d (14,5) - 2,55, d (14,6)
13 | 485 - 49,4 ]
14 |51,9 - 51,9 -
15a | 46,6 1,42, m 46,6 1,39, d (13,3)
15h 1,83, m - 1,84, dd (13,3, 9,0)
16 | 71,7 4,48,1(8,0) 71,6 4,46, ddd (9,0, 7,5, 1,3)
17 | 59,4 2,61, d (7,5) 59,4 2,60, d (7,2)
18 | 20,5 0,91, s 20,6 0,90, s
19 |198 1,09, s 19,8 1,07, s
20 | 79,9 - 79,9 -
21 | 25,3 1,34, 25,4 1,38, s
22 2049 |- 204,9 -
23 1200 |6,83,d(15,5) 120,0 6,82, d (15,5)
24 1553 6,98, d (155) 155,3 6,97, d (15,5)
25 | 71,5 - 71,5 -
26 | 29,2 1,32, 29,2 1,32,
27 | 29,2 1,34, s 29,4 1,33,
28 | 22,3 0,98, s 22,3 0,96, s
29 | 254 1,19, s 25,4 1,17, s
30 | 20,6 1,31, s 20,7 1,30, s
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a: 125 MHz, CDsOD; b: 500 MHz, CD30D; c¢: 150 MHz, CD30D; d: 600 MHz,
CDs0D.

*¢* Hop chat cucurbitacin H (EH5)

Hinh 3.35. Cau trdc hoa hoc caa hop chat EH5
EH5 c6 CTPT Ia CsoHa60s Phd *H-NMR cua chat EH5 cho thay ba tin hiéu
proton carbinol & on 4,42 (H-2 va H-16, m) va 3,97 (H-24, d, J=9,0 Hz) va mét tin

hiéu proton olefin ¢ 5u 5,78 (H-6, d, J=5,5 Hz). O trudng cao, cac tin hiéu cua tam

nhom methyl xuat hién trong khoang on 0,98 dén 1,44 va céc tin hiéu methylene,
methine trong khoang Jn 1,20 dén 2,40. Ngoai ra, ching tdi nhan thay sy xuat hién
cua proton methylene ¢ 6+ 3,26 (H-12a, d, J=14,5 Hz) va 2,68 (H-12b, d, J=14,5 Hz);
on 2,57 (H-23a, d, J=16,0 Hz) va 3,00 (H-23b, dd, J=16,5; 9,5 Hz) va proton methine
& on 2,74 (H-10, br d, J=13,0 Hz); 2,63 (H-17, d, J=7,0 HZ) do anh hudng cia nhom
carbonyl, olefin va carbinol gan d6 nén chuyén dich sang truong thap hon.

Pho 13C-NMR va DEPT caa chat EH5 cho thay 30 tin hiéu carbon trong d6 c6
tam nhom methyl tir 18,9 dén 29,3 ppm; sdu nhom methine trong d6 ¢ ba carbon
carbinol ¢ 6c 71,6 (C-2), 71,7 (C-16) va 74,4 (C-24), mot carbon olefin & 6c 120,3 (C-
6); mudi carbon bac bén trong d6 c6 ba carbon carbonyl & dc 212,9 (C-3), 212,0 (C-
11) va 213,9 (C-22), hai carbon carbinol & 6c 79,9 (C-20) va 71,7 (C-25); va con lai la
carbon methylene. Diéu ndy ching to6 chat EH5 la mot triterpene thuéc nhém
cucurbitacin va so véi cucurbitacin D, chat EH5 ¢ thém mét nhdm carbinol & carbon
C-24 ddng thoi mat di mot nhém olefin ¢ carbon C-23 va C-24. S liéu phé cua chat
EH5 dugc so sanh voi tai liéu [109] chat EH5 duoc khang dinh 1a cucurbitacin H.
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Bang 3.15. Dit liéu phd H- va 3C-NMR cua hop chat EH5 va cucurbitacin H

c EH5 Cucurbitacin H 109
oc? P oc’ o
la |35,9 2,28, m 35,6 2,25, m
1b 1,20, m - 1,18, m
2 71,6 442, m 71,5 4,40,dd (11,3, 5,9)
3 2129 - 212,9 -
4 50,3 - 50,2 -
5 140,5 - 140,3 -
6 |1203 |5,78,d (5,5) 1202 | 5,76, brs
7a |239 1,94, m 23,8 1,93, m
h |- 2,40, m - 2,38, m
8 42,4 1,96, m 42,3 1,93, m
9 48,4 - 48,3 -
10 |337 2,74, brd (13,0) 33,6 2,72, brd (12,9)
11 | 212,0 - 212,2 -
12a | 486 3,26, d (14,5) 485 3,24, d (14,4)
12b |- 2,68, d (14,5) - 2,65, d (14,4)
13 |50,8 - 50,7 -
14 |484 - 48,3 -
15a | 45,3 1,40, m 45,2 1,37, m
15b |- 1,86, dd (13,0, 8,5) - 1,83, dd (12,9, 8,8)
16 71,5 442, m 71,3 4,33, m
17 559 2,63, d (7,0) 55,8 2,60, br d (6,3)
18 | 19,7 0,98, s 19,8 0,95, s
19 20,0 1,08, s 20,0 1,04, s
20 |793 - 79,3 -
21 23,5 1,44, s 23,4 1,41, s
22 | 2139 - 213,9 -
23a | 39,3 2,57, d (16,0) 39,3 254, br d (16,6)
23b | - 3,00, dd (16,5, 9,5) - 2,97, dd (16,6, 9,0)
24 | 74,4 3,97,d (9,0) 743 3,94, br d (9,0)
25 72,1 - 72,1 -
26 | 24,8 1,36, s 24,5 1,32, s
27 | 25,7 1,28, s 25,6 1,16, s
28 21,2 1,24, s 21,2 1,25, s
29 |29,3 1,20, s 29,3 1,20, s
30 |18,9 1,34, s 18,9 1,30, s

a: 125 MHz, CDCls; b: 500 MHz, CDCls; ¢: 125 MHz, CDCls; d: 500 MH, CDCls
** Hop chat 16a,23a-epoxy-34,20R-dihydroxy-10aH,238H-cucurbit-5,24-
dien-11-one (EH6)



Hinh 3.36. Cau trdc hoa hoc cua hop chit EH6

CTPT CaoH4s04 ctia hop chat EH6 dugc xac dinh dya trén pic ion gia phan te
trong pho (+) HR-ESI-MS tai m/z 471,3469 [M+H]* (tinh todn CaoHa4704, 471,3474).
Phd H-NMR cho thay sau methyl singlet, hai methyl doublet, hai olefin proton & Jn
5,66 (H-6, d, J=6,6 Hz) va 5,15 (H-24, dt, J=7,5; 1,2 Hz) dac trung cho khung
cucurbitacin [110]. Thém nira, trén *H-NMR con cho thay tin hiéu caa mét proton &
Sn 3,45 (H-3, br s) cho thay c6 nhém hydroxy ¢ vong A, hai proton oxymethine & Jn
4,42 (H-16, dt, J=10,0; 3,5 Hz), 4,61 (H-23, ddd, J=12,0; 8,5; 4,0 Hz). Pho 1*C-NMR,
DEPT va HSQC cho thay phan tir ¢6 30 nguyén tir carbon (8xCq, 8xCH, 6xCHo,
8XCHs3), trong d6 c6 2 carbon sp? bac 4 (éc 141,5 C-5 va 137,0 C-25), mot nhdm
carbonyl (dc 216,6, C-11). Sé licu phd NMR goi y EH6 1a mot tetracylic triterpenoid
chara bén nhém hydroxy va hai lién két doi, trong d6 co tin hiéu dic trung cho lién
két @61 & hau hét cac cucurbitacin tai dc 141,5 va 120,6 (Cs=Cs). Trong khi, lién két
ddi thtr hai dugc xac nhan bai tin hiéu cua C-24 (5c 126,5) va C-25 (dc 137,0); sp?
methine & on 5,15 (H-24, dt, J=1,2; 7,5 Hz) va hai nhom methyl ou 1,74/6c 25,8 va
on 1,72/6c 18,4 (Bang 3.16). Pho 3C-NMR, & truong thip ¢ mot tin hiéu carbon
ketone & dc 216,6 (C-11) va methylene ¢ dc 49,3 (C-12). Nam trong sd Sau carbon
methylene ¢ thé gan cho C-l (dc 21,6), C-2 (dc 29,8), C-7 (dc 24,9), C-12 (dc 49,3),
va C-15 (oc 41,7), goi y tin hiéu carbon methylene con lai (dc 49,8) gan cho C-22 [110].

Cau tric ciia mach nhanh dugc xac dinh boi phd *H-'H COSY, qua tuong tac
gitra proton olefin & on 5,15 (H-24, dt, 7,5, 1,2) vai proton carbinol ¢ 614,61 (H-23,
ddd, 12,0, 8,5, 4,0) va hai methyl doublet & 61 1,74 va 1,72 (CHs-26 va CHs-27, d,
1,2). Phé HMBC ciing cho thiy twong tac ctia H-23 véi C-24, C-25 (dc 126,5, 137,0);
H-24 véi C-26, C-27 (dc 18,4, 25,8). Phan tich k§ hon pho 'H-'H COSY va HMBC,
da xac dinh duoc cac chudi lién két —C10-C1-C2-C3; -C15-C16-C17 va —C23-C24-
C25-C27 trong céu tric phan tir.
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Phé NOESY cho thiy tuong tac giira cac tin hiéu proton ¢ ou 4,42 (H-16) va
0,95 (CH3-18, s); 4,61 (H-23), suy ra ciu hinh twong d6i cia nhdm OH 1a 16« va 208.

DAy ciing 1a cau hinh dién hinh cua H-16 va H-23 cua cucurbitacin triterpene. Cling

Vvéi viéc phan tich phd va so sanh vai tai liéu tham khao, hop chat EH6 duoc xac dinh
la 16a,23a-epoxy-3,204-dihydroxy-10aH,235H-cucurbit-5,24-dien-11-one [11].
Bang 3.16. Dit liéu phd H- va 3C-NMR cua hop chat EH6 va chét so séanh

EH6 16a,23a-epoxy-34,20R-dihydroxy-
c 10aH,23fH-cucurbit-5,24-dien-11-one [
oc? OHP oct ond
o: 1,57 dd (13,0, 3,0)
1 21,6 B:1,40m 20,4 1,42, m
a:1,85m 1,71, m
2| 298 B: 1,63 m 28,5 162, m
3 76,9 3,45 br s 76,0 3,42, brs
4 | 423 - 41,6 -
5 141,5 - 139,5 -
6 | 1204 5,66 d (6,0) 120,3 5,64, d (6,2)
a:1,92m 1,86, m
T 248 B: 2,46 m 239 237, m
8 443 1,96 m 42,7 1,90, m
9 49,0* - 49,3
10 36,4 2,39 m 35,1 2,22, m
11 | 216,6 - 213,0
, o: 3,16 d (15,0) 2,98, d (14.6)
121 493 B 2.38 d (15,0) 48,2 2.40, d (14.6)
13 | 49,2° - 48,2
14 50,8 - 47,9
o: 1,44 m 1,48, m
15| 417 B:1,86 m 406 1,70, m
16 77,7 |4,42ddd (3,5, 10,0, 11,5) 76,2 4,34, ddd (10,2, 10,2, 3,4)
17 | 564 1,99d (7,5) 54,9 1,95, d (10,2)
18 20,1 0,95s 19,8 0,92, s
19 20,5 1,14s 20,3 1,10, s
20 72,6 - 72,2
21 29,0 1,30s 29,2 1,28, s
22 | 498" 2,0m 50,0 1,37, m
23 | 745 461 m 72,8 448, ddd (11,7, 9,1, 3,0)
24 | 1265 5,15 dt (1,2, 7,5) 125,1 5,12, d (8,4)
25 | 1370 - 136,1
26 | 184 1,74d (1,2) 18,4 1,68,s
27 | 258 1,72d(1,2) 25,8 1,69, s
28 28,2 1,17 s 27,1 0,99, s
29 25,8 1,05s 25,3 1,15, s
30 21,6 1,27 s 21,0 1,18, s
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a: 125 MHz, CD30D, b: 500 MHz, CDs0D, c¢: 100MHz, CDCls; d: 400 MHz, CDCls
+** Hop chét 16a,23a-epoxy- 34,208-dihydroxy-10aH,238H- cucurbit-5,24-
dien-11-one-3-O-4-D-glucopyranoside (EH7)

,,,,,

HO—
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HQ , ~
Ho A\ 0 R
OH S

29 28

Hinh 3.37. Cau trdc hoa hoc caa hop chat EH7

Hop chat EH7 chat ran, mau tring. CTPT 1a CasHs60s, duoc xac dinh qua pic
ion duong gia phan tir & m/z 655,3796 [M+Na]* (tinh toan, CasHssOsNa, 655,3822)
va pic ion am gia phan tir 6 m/z 667,3648 [M+CI]" (tinh toan CssHs6CIlOg, 667,3613)
& phé HR-ESI-MS.

So sanh s liéu pho tH- va BC-NMR cua hop chat EH7 véi EH6 cho thay c6
su gidng nhau, chi thay d6i EH7 c6 thém céc tin hiéu cia mot dudong 6 cacbon (0 4,3
-3,2vaoc 106,6; 78,3; 77,7; 75,6; 71,7 va 62,9 ppm) (Bang 3.17 ). Vi vay, EH7 duogc
xac dinh 1a dan xuat mono-glycoside cia EH6. Bén canh céc tin hiéu cua goc glycoside
(Bang 3.17), céc tin hiéu caa phan aglycone phi hop véi chat EH6 (5c 88,0, 77,7, 74,5
va 72,5 ppm, tuong tng C-3, C-16, C -23 va C-20).

Phd HSQC ciing cho cac tuong tac truc tiép gitra carbon va proton, theo d6 C-
3 (c 88,0) véi H-3 (0n 3,45), C-16 (5c 77,7) V6i H-16 (Sn 4,41), C-23 (5 74,5) V6i
H-23 (0w 4,61). Su dich chuyén tin hiéu carbon C-3 vé phia truong thap hon (dc 88,0,
+ Ac11,06 ppm so Véi dc 76,9 cia EH6), goi y nhom glycosyl gan véi C-3. Két luan
nay dugc khang dinh thém qua twong tac xa H-13C cua proton anomeric (5w 4,29, dd,
J=3,0, 7,5 Hz, H-1") v4i C-3 (dc 88,0) va H-3 (Sn 3,45) véi C-1' (dc 106,6) trong phod
HMBC. Hing sb tuong tac ctia proton anomeric (J=7,5 Hz) cho biét cau hinh cua
duong S-glucopyranosyl. Hon nita, cdu hinh twong d6i cua phan aglycone 16a,23a-
epoxy- 38,205-dihydroxy-10aH,234H- cucurbit-5,24-dien-11-one ciing duoc khang
dinh thém qua cic twong tac trén phd NOESY. Theo d6, twong tac ctia H-16 (Ju 4,41)
va H-23 (61 4,60) cho phép xac cau hinh cua C-16 va C-23. Tir viéc phan tich dit lidu
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phd & trén va so sanh véi tai lieu tham khao [111], cu trdc cua chat EH7 duogc xac
dinh 1a 16a,23a-epoxy- 34,208-dihydroxy-10aH,238H- cucurbit-5,24-dien-11-one-
3-0-p-D-glucopyranoside (Hinh 3.37). Hop chat EH6 va EH7 trudc ddy dugc phan
lap tur loai E. hainanensis va W. ebracteata [11, 110].

Bang 3.17. Dit liéu phd H- va 3C-NMR cua hop chat EH7 va chét so sénh

16a,23a-epoxy-34,20p-dihydroxy-
C EH7 10aH,23pH-cucurbit-5,24-dien-11-one-
3-0-p-D-glucopyranoside [*1
oc? orP oc’ on°
o 1,59 br d (13,0) 1,43, m
1 |224 B:1,32d (13,0) 24,2
2 28,9 2,05, br 25,8 1,35, m
3 88,0 3,44, br s 81,3 3,42, brs
4 42,7 - 41,1 -
5 142,1 - 142,2
6 |119,6 5,64, brs 1175 5,61, d (5,5)
o: 1,93 m 1,75, m
T249 B:2,39m 235 2,30, m
8 44,2 1,97 m 41,9 1,80, m
9 49,0 - 48,4
10 |36,5 2,38 br d (10,5) 34,0 2,18, m
11 |216,5 - 212,7
. a: 3,16 d (15,0) 3,10, d (14,6)
121493 B:237d (150 | %82 2.16, d (14.6)
13 [49,2* - 47,6
14 |50,8 - 47,4
o: 1,44 m 1,70, m
15 (41,7 B:1,88 dd (13,0, 39,8 1,20, m
11,5)
4,41 br ddd (3,5,
16 | 777 60 118 ( 753 4,22, dt (10,4, 3,6)
17 |56.4 32,60)4 brdq (105, 546 1,75, d (10,4)
18 |20,1 0,94, br s 19,3 0,78, s
19 |205 1,10, br s 19,9 0,89, s
20 (725 - 70,2
21 29,0 1,29, s 28,7 1,13, s
22 | 49,8* 1,43, m 48,4 1,15, s
23 | 745 4,60, m 72,1 4,40, dt (8,4, 3,7)
24 | 1265 5,16, dd (1,2, 8,2) | 1263 5,02, br d (8,3)
25 |136,9 133,0
26 | 18,4 1,72,d (1,0) 18,0 156 s
27 | 26,0 1,74, brd (1,0) 252 161s
28 | 28,6 1,07,s 24,5 0,85, s
29 | 25,8* 1,10, s 21,4 1,13, s
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30 [258%  [127.s 20,6 108,

I 11066 | 4.30,d(7.5) 100.4 212, d (7.7)

2 756 3.19, d (8.5) 735 2.85, dd (9.0, 7.7)

3 783 3,32, m * 76.9 3,12, m

4 717 3.24.d (3.0) 70,3 3,01, m

5 (777 3.21. m 76.6 3,01, m

6 |629 3?2? %%(%25’5125’? 61,3 3,65,dd (11.4,5,5)
’ Ty 00 85 5508 3.38, dd (11,4, 1.6)

a: 125 MHz, CDs0OD; b: 500 MHz, CDsOD; ¢: 100 MHz, DMSO-d6; d: 400 MHz,
DMSO-d6. *: tin hiéu bi che lap.

+%* Hop chét elaeohainensin A (EH8: hop chat mai)

Hinh 3.38. Cu trdc hoa hoc cua hop chat EH8

x10 4 + Scan (rt: 0.910-1.191 min, 18 scans, ) VHH_COME3.3.d Subtract

4.8
46

44 471.3479
4.2

3.8
3.6
3.4
3.2

2.8
26
24
22

485.3258

503.3362

1.8
16

06
4452119
04 3982079 4152137
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5363310 548.3909

1.2
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08 453.3325 ‘

0.2

o

Hinh 3.39. Ph6 HR-ESI-MS (positive) cia hop chat EH8
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X105 | Scan (rt: 0.895-1.276 min, 24 scans) VHH_COMES3.3Neg.d

8.5 537.2989
75
6.51
5.5
45
35
25
2] 96.9599

1.54

0.5

‘1 187.0958 _ 09,1757 377.0839 4392976 \‘ L}\. .‘L\ . . 0993032

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)

Hinh 3.40. Pho HR-ESI-MS (negative) cia hop chat EH8
Hop chat EH8 14 chét ran, mau tring. CTPT cua EH8 1a CsoHa606 dugc Xéac
dinh qua pic ion gia phan tir & m/z 503,3358 [M + H]" (tinh toan C3oH470s, 503.3367)
va 537,2989 [M + CIJ" (tinh toan C3oH4s06Cl, 537,2988) & phd HR
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Hinh 3.41. Phé *H-NMR (500 MHz, CDsOD) ciia hop chat EH8
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Hinh 3.42. Ph6 'H-NMR (gi&n 5,7-3,1 ppm) cua hop chat EH8
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Hinh 3.43. Phé *C-NMR (125 MHz, CDsOD) ciia hop chét EH8



91

-
]
L ] = s
L] H
L] £
p Ty
. .
i
L]
v - &
o -
-
&
T T T T T T T T T T T T T T T T T T T T T T T
- - I - [ =
] K - = o o a gr- @™ @ =4 - -] -] v w [ s w w 5] M =
L o wn o (L] o " o w o (5. o wm (=] (] o L L= w o ("] (=] o

A

Ty

. Ph6 HSQC cua hop chat EHS8

lh.r’-j_l.,_.'-'rﬂ-uuﬂ*'“ﬂlm! :L_.__ S

- 1%

— 340

s

= L]

- 88

[21]

Hinh 3.45. Phd HSQC (gidn ) cua hop chit EH8

JO05H-QOPN-£ ' EFNCD



92

Phé 3C-NMR va HSQC cua chat EHS8 c6 tin hiéu caa 30 carbon (8xCq, 8XCH,
7XCHz, 7XCHs), trong d6 c¢6 nam carbon carbinol, mét olefin carbon gan ba nhém
thé, mot carbon olefin & cudi mach va mot nhom carbonyl (5¢c 216,6). Phd *H-NMR
va 3C-NMR ciing cho thay s hién dién cua bay nhém methyl trong khoang 5w 0,93-
1,75; mot olefin methine & 015,66 (H-6, brd, J=6,0 Hz)/dc 120,4; va bdn oxymethine
& 0n 3,45 (H-3, brs)/oc 76,9; on 4,32 (H-16, ddd, J=10,5; 10,5; 3,5 Hz)/oc 78,0, 3,92
(H-23, m)/6c 76,2 va 4,22 (H-24, d, J=7,5 Hz)/dc 93.2. Pang cht ¥, cac tin hiéu dién
hinh ciia mot gdc isopropylidene & on 5,02 (H-26a, d, J=4,5 Hz) va 5,00 (H-26b, d,
J=4,5Hz)/6c 116,2, 1,75 (CHz-27, 5)/6c 18,0 va 143,7 ppm (C-25). Vi vay, EH8 dugc
du doan 14 mot triterpene 4 vong (tetracyclic) c6 mot nhom carbonyl, mot lién két doi
trong vong, mot lién két doi cudi mach nhanh va lién két doi ¢ -C5=C6- dic trung

cho nhédm cucurbitacin.
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Hinh 3.46. Phé HMBC cua hop chat EH8
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Hinh 3.47. Phé HMBC (gi&n) caa hop chat EH8

Cau trac phang cia EH8 duoc thiét lap trén twong quan *C-'H trong phd
HSQC va HMBC. Phan tich twong quan pho HMBC cho phép xac dinh ba chudi, -
C1-C2-C3-C4—, —C14-C15-C16-C17— va —C23-C24-C25-C27-. Cu thé, phé HMBC
cho thay tuong tac gitra proton H-24 (Jn 4,22) véi C-23 (dc 76,2), H-24 (5 4,22) va
H-27 (6n 1,75) v6i C-26 (dc 116,2), ciing nhu cac proton methylene olefin cudi mach
cua H-26 (dn 5,00) vai C-24 (oc 93,2), C-25 (oc 143,7) va C-27 (dc 18,0); proton H-
2 (on 1,61) véi C-4 (oc 42,3), proton H-2a (dn 1,88) voi C-1 (Jc 21,6), proton H-3
(61 3,45) Véi C-1 (5¢ 21,6), C-4 (5c 42,3); proton H-17 (n 1,97) véi C-14 (5c 50,9),
C-16 (dc 78,0). Ngoai ra, so sanh sb liéu pho 'H- va 3 C-NMR dic trung cua chat
EH8 véi s6 liéu pho caa chat EH6 c6 nhiéu sy twong ddng, ngoai trir c4c tin hiéu cua
mach nhéanh, véi sy dich chuyén sang trudng manh hon & C-24 tir oc 126,5 sang 93,2
ppm. Hon nita, dix liéu 3C-NMR cua EH8 phu hgp véi dit liéu cua elaeocarpucin A
va B [53], ngoai trir c6 su khac biét cua carbinol C-24 dich chuyén vé phia trudng
thip hon & dc 93,2 ppm (Adc> 25 ppm), goi y cho thiy phan tir c6 thé cd nhém
hydroperoxide. Du doan trén ciing dugc xac nhan bai sy xuat hién cua pic ion tai m/z
471,3479 [M + H-O2]* (tinh todn [CaoH4704]*, 471,3469) trong pho HR-ESI-MS do

mat di hai nguyén tor oxy (20) dic trung cho su hién dién cuia mét nhom
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hydroperoxide trong hop chat ban dau. Céc twong tac chinh trén phé HMBC cua H-
24 (01 4,22) va H-27 (0n 1,75) véi C-26 (oc 116,2), cling nhu proton methylene olefin
cubi mach cua H-26 v&i C-24 (dc 93,2), C-25 (dc 143,7) va C-27 (5c 18,0) khing dinh
thém céu tric phan tir cia mach nhanh (Hinh 3.46). Do d6, cau hinh tuong dbi ¢ tat
c4 c&c nguyén tir carbon bat déi cia EH8, ngoai trir C-24, duoc xéc dinh 13 16a,23a-
epoxy-34,204-dihydroxy-10aH,234H [53, 54]. Dwa vao phé NOESY khdng thé xac
dinh duoc cau hinh tuyét ddi tai C-24 gan nhém hydroperoxide do su quay tu do trong
phan tir. Tuy nhién, gia tri caa hing sé twong tac gitra H-23 va H-24 (J H-23m-24 = 7,5
Hz) goi y cho biét cdu hinh twong d6i cia C-23 va C-24 (Hinh 3.38). Trén co so phan
tich dir lieu pho, cau tric cia EH8 dugc xac dinh 1a 16a,23a-epoxy-34,204-
dihydroxy-24a-hydroperoxy-10aH,23pH-cucurbit-5,25-dien-11-one, mot
cucurbitacin méi, va dugc dat tén la elaeohainensin A.

Sy xuét hién dong thoi ba chat 16,23-epoxycucurbitacin EH6, EH7 va EH8
trong cting moét nguyén liéu thuc vat cho thay chat EH8 cé thé dugc sinh tong hop
thong qua qua trinh dong phan hda lién két doi C24=C25, két hop véi peroxy hoa
[112]. Theo tra ciu, elaeohainensin A 1a mot dai dién dau tién cua cucurbitacin co
nhém hydroperoxide.

Bang 3.18. Dit liéu phd 'H- va 3C- NMR cua hop chat EH8

C oc? oHP Twong tic HMBC (H—C)
o 1,62,dd (8,5, 7,5)
1 21,6 £133m )
a. 1,88, m
2 298 B:1,61,dd (8,5, 7,5) C-4.C1
3 76,9 3,45, brs C-5,C-1
4 42,3 -
5 1415 -
6 120,4 5,66, br d (6,0) C-8, C-4, C-10
o 1,92, m -
7 24,9 B 2.46.m
8 443 1,94, m -
9 49,0 - -
10 |36,4 2,37, br d (9,5) -
11 | 216,6 - -
b a: 3,15, d (14,5)
12 | 496 £ 2.36.d (14.5) C-11, C-13, C-18
13 | 49,2° - -
14 | 50,9 - -
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o 1,48, m -
15 | 41,6 186 m
16 | 78,0 4,32, ddd (3,5, 10,5, 10,5) | -
17 |56,5 1,97, br d (8,5) C-14, C-16
18 | 201 0,93, s C-14
19 |205 1,14, s -
20 | 724 - -
21 | 291 1,30, s C-20, C-17, C-13
o 1,34, m
22 |459 #1136 m C-20
23 | 76,2 3,92, m -
24 | 93,2 4,22, d (7,5) C-26, C-23, C-27
25 | 143,7 - -
5,02, d (5,2)
26 | 116,2 500 d (5.2) C-24, C-27
27 | 18,0 1,75, s C-24, C-25, C-26
28 | 28,2 1,17, s C-3, C-4, C-29
29 |26,1 1,05, s C-3, C-4, C-28
30 | 26,1 1,27, s C-14, C-15

a: 125 MHz, CD30D; b: 500 MHz, CDs0D
3.1.2.2. Cac hgp chdt olean triterpene
+* Hop chat 1¢,33-dihydroxy-olean-12-ene 1-sulfate (EH9: chat méi)

Hinh 3.48. Cau trdc héa hoc cua hop chat EH9

Hop chat EH9 & dang ran, mau tring. CTPT (C3oHs00sS) ciia EH9 duoc xac
dinh dya trén pic ion gia phan tor & m/z 521,3308 [M - H] (tinh toan [CzoH490s5S],
521,3306) trong phd HR-ESI-MS (negative ion). Phé 3C-NMR va HSQC cua EH9
c6 tin hiéu caa 30 nguyén tir carbon, bao gém bay carbon bac bdn, sau carbon
methine, chin carbon methylene va tim carbon methyl. Pho *H-NMR c6 tin hiéu cua
tam methyl singlet ¢ 61 0,83, 0,88, 0,89, 0,89, 0,99, 1,03, 1,04, va 1,23; mot proton
carbinol ¢ 61 3,74 (H-3, dd, J=10,0; 3,5 Hz) va mét proton olefin ¢ 645,19 (H-12, t,
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J=7,0 Hz) dic trung cho mot triterpenoid nim vong. Dya trén tin hiéu phé HSQC,
cho phép gén tin hiéu caa tam nhém methyl twong ang & dc 16,3 (C-23), 29,0 (C-28),
16,4 (C-25), 33,8 (C-30), 24,1 (C-29), 17,7 (C-26), 28,8 (C-24), 26,6 (C-27); hai tin
hiéu carbon carbinol ¢ Jc 73,8 (C-3) va 81,8 (C-1); va hai tin hiéu carbon olefin tai
oc 123,8 (C-12) va 145,2 (C-13) (Bang 3.19). Cé&c tin hiéu trén dic trung cho
triterpene pentacyclic véi mot nhém thé hydroxy, mot nhém sulfate va mot néi doi.

Nhom sulfate gan & C-1 duge xac dinh dwa trén phan tich phé HR-ESI-MS va
su dich chuyén vé trudng thap hon nhiéu cia C-1 (dc 81,8; 5 4,26) so véi nhom thé
1-OH (dc 71,3). Phd khdi HR ESI MS (positive) co cac peak dic trung cho phan tir
vi mat mot nhom sulfate & m/z 441,3736 [M + H — SOsH]"* (tinh toan [CaoHa902]",
441,3727) va 423,3633 [M + H — SO3zH - H20O]* (tinh toan [C3oH47Q]*, 423,3621).

Pho 'H-'H COSY cho chudi lién két giira proton oxymethine H-1 va H-3 (-
CH-0O-CH-CH-OH). Ngoai ra, ph6 HMBC ciing ghi nhan lién két gitra carbon C-3
véi cac proton H-5 (0w 1,27), H3-23 (61 0,83), H3-24 (on 1,04); carbon C-1 (5c 81,8)
véi proton H-9 (6w 2,51), H3-25 (du 0,89). Cau hinh tuong ddi cua chat EH9 duoc
xac dinh dya trén su twong tac cua proton H-1 véi cac proton H3-24, H3-25, H3-26
(on 1,03) va giita proton H-3 vai cac proton H-5, H-9, H3-23 trén pho NOESY, gilp
du doan cau hinh caa H-1 va H-3 lan luot 13 1a-sulfate va 34-hydroxy. Diéu nay duoc
khang dinh thém qua tuong tac dang equatorial giita H-1 va H-3 (J=3,0 Hz). Dya trén
cac phan tich dit liéu phd & trén, cau trdc caa hop chat EH9 duoc xac dinh 12 1,34
dihydroxy-olean-12-ene 1-sulfate, mot hop chat méi.

Bang 3.19. Dix liéu pho NMR cuaa hop chat EH9

C oc? onP
1 81,8, CH 4,26, dd (3,0, 1,8)
1,56, m
2 [333, CH, 35 m
73,8, CH 3,75, dd (12,0, 4,2)
4 |397.C ;
49,9, CH 1,27, dd (11,7, 2,1)
2,07, dd (13,4, 4,2)
28.1, CH
0 8,1, CH. 0,82, m
7 |27.3 CH, 182 m
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1,02, m
8 1433,C -
38,9, CH 2,51, dd (11,4, 6,6)
10 |42,3,C ]
1 | 238 chy 2,30, ddd (12,0, 6,0, 4,2)
1,83, m
12 |123,8, CH 5,19, t (7,2)
13 | 1454, C -
14 |40,9,C -
2,46, dt (13,8, 4,2)
15 | 31,1, CH, e m
1,62, m
16 | 19,5, CH2 e
6 |19,5, C 51 m
17 |335,C -
18 | 49,0¢, CH 1,97 (m)®
1,73, 1 (13,5)
19 | 48,0, CH2 105, me
20 [31,9,C -
1,46, dd (13,8, 3,6)
21 | 38,4, CH
e 1,27, dd (12, 0, 2,4)
1,40, dt (13,6, 3,0)
22 | 35,8, CH
? 1,12, dd (13,2, 3,6)
23 | 16,3, CHs 0,83, s
24 | 28,8, CHs 1,04, s
25 | 16,4, CHs 1,08, s
26 | 17,7, CHs 1,03, s
27 | 26,6, CHs 1,23,s
28 | 29,0, CHs 0,87, s
29 | 24,1, CHs 0,90, s
30 |33,8, CHs 0,88, s

a: 150 MHz, CD30D; b: 600 MHz, CD30D.
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Hop chat EH10 dang ran mau trang. CTPT CssHssOs ctia EH10 dugc xac dinh
dua trén pic ion &m gia phan to & m/z 619,4207 [M+HCOQ]" (tinh toan CzsHs90s',
619,4215) trong phd HR-ESI-MS va phé 1*C-NMR (Bang 3.20).

Cau trdc caa chat EH10, bao gém phan aglycone va gbc duong, dugc xac dinh
dwa trén dit liéu phé NMR 1D va 2D. Géc dudng duoc xac dinh bang cach thay phan
hop chat EH10 bang acid HCI 1M. Dua trén két qua thuy phan va phan tich sic ky
khi (GC), cho biét gbc duong la L-arabinose. Pon vi dudng L-arabinopyranose trong
hop chat EH10 (Bang 3.20) duoc khiang dinh thém dua trén cac lién két gitra proton
o1 4,37 (H-1', d, 6,0), 3,63 (H-2', brt, 7,5), 3,56 (H-3", m), 3,92 (H-4’, H-52’, m), 3,54
(H-5b’, m) trong pho *H-NMR véi carbon tuong ung dc 106,4, 72,2, 73,7, 68,6 va
65,5 trong phd 3C- DEPT-NMR, va phé HSQC [113].

Ph6 H-NMR cho thay cac tin hiéu proton bao géom mét olefin proton ¢ o
5,19 (H-12, br s); va tdm nhom methyl ¢ 61 0,88 (CH3-23, s), 1,08 (CH3-24, s), 0,98
(CHs-25, s), 1,01 (CHas-26, s), 1,20 (CHs-27, s), 0,85 (CHs-28, s), 0,87 (CHs-29, s),
0,87 (CHs-30, s) lan luot gan véi cac carbon tuwong ung (dc 16,7, 28,3, 16,8, 17,5,
26,5, 28,9, 24,1 va 33,8), dua trén tuong tic & phd HSQC. Ngoai ndm tin hiéu carbon
cua duong arabinose, pho C va DEPT-NMR cua phan aglycone c6 tin hiéu 30
carbon bao gém hai oxymethine & dc 72,7 (C-1) va 85,3 (C-3), hai carbon olefin & dc
122,8 (C-12) va 145,7 (C-13), chin carbon methylene ¢ Jc 33,8 (C-2), 27,7 (C-6),
27,0 (C-7), 23,7 (C-11) , 33,0 (C-15), 18,8 (C-16), 47,7 (C-19), 37,9 (C-21) va 35,5
(C-22), ba carbon methine Jc 49,0 (C-5), 38,7 (C-9) va 48,2 (C-18), va sau carbon
bac bon & dc 39,8 (C-4), 42,9 (C-8), 41,3 (C-10), 40,4 (C-14), 33,0 ( C-17) va 31,6
(C-20). Nhiing tin hiéu trén dic trung cho nhém triterpene pentacyclic va phan
aglycone duoc du doan 1a 1a,3p-dihydroxy-olean-12-en [114]. So sanh véi tai liéu vé
céc triterpen twong tu [115] va dwa trén viéc phan tich phd HMBC va COSY, khang
dinh duoc vi tri cua lién két doi gitra C-12/C-13 va hai nhém hydroxyl & dc 72,7 (C-
1) va 85,3 (C-3). Hon nira, phd HMBC xuat hién twong tac giita proton anomeric &
014,34 (H-1', d, 6,0) véi carbon dc 85,3 (C-3) khang dinh duong arabinopyranose va
gan vai phan aglycone tai C-3. CAu triic 1ap thé cua EH10 dugc thiét 1ap dua vao cac
tuong tac cua H-1'/H-3, H-1/H3-24, va H-1/H-2 trén phd NOESY, dua trén cac twong
tdc NOE cua H-1"/H-3, H-1/H3-24, va H-1/H-2. Tt viéc phan tich di liéu phé trén
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va so sanh véi tai liéu tham khao [13], ciu tric caa EH10 duoc xac dinh 13 la-

hydroxy-olean-12-en-3-O-a-L-arabinopyranoside.
Bang 3.20. Dit liéu phd H- va 3C-NMR cua hop chat EH10 va chat so sanh

EH10 1a-Hydroxy-olean-lZ-gn-Bﬂ-O-a-
C L-arabinopyranoside [*°]
oc? orP oc? orP

1 72,7 3,56, brs, 1H 72,7 3,55, brs, 1H
2 |338 2,03, m, 2H 33,8 2,03, m, 2H
3 |854 3,67,dd (10,5, 6,5), 1H | 85,3 3,67, dd (10,5, 6,5), 1H
4 398 i 39,8 :
5 (49,0 1,23, m, 1H, 49,2 1,24, m, 1H

2,02, dd (14,0, 2,5),1H 2,02, dd (14,0, 2,5), 1H
6 | 2717 0, 80, 1H 217 1080, 1H

1,80, m, 1H 1,80, m, 1H
R 0,99, m, 1H 200 1099, m, 1H
8 [42,9 - 42,9 -
9 |38,7 240, (8,5), 1H 38,3 2.41,1(8,5), 1H
10 (41,2 - 41,3 -
11 | 23,7 1,91, brd (7,0), 2H 23,7 1,91, brd (7,0), 2H
12 (1228 519,s, 1H 122,8 519,s, 1H
13 | 145,7 - 145,7 -
14 1404 - 40,4 -

1,54, m, 1H 1,53, m, 1H
15 1330 1,30, m, 1H 33,0 1,31, m, 1H

1,59, m, 1H 1,59, m, 1H
16 11838 1,45, m, 1H 188 1,45, m, 1H
17 | 33,1 33,2
18 | 48,2 1,97, m, 1H 48,2 1,97, m, 1H

1,71, brt (13,5), 1H 1,71, brt (13,5) 1H,
19|47 0,99, 1H art 0,99, 1H
20 | 31,6 - 31,6 -

1,45, m, 1H 1,44, m, 1H
21 |31.9 1,21, m, 1H 37,9 1,20, m, 1H

1,37, m, 1H 1,37, m, 1H
221355 1,12, m, 1H 356 1,12, m, 1H
23 | 16,6 0,88, s, 3H 16,6 0,88, s, 3H
24 | 28,3 1,08, s, 3H 28,3 1,08, s, 3H
25 |16,8 0,98, s, 3H 16,8 0,98, s, 3H
26 (174 1,01, s, 3H 17,4 1,01, s, 3H
27 | 26,4 1,20, s, 3H 26,4 1,20, s, 3H
28 | 28,8 0,85, s, 3H 28,8 0,85, s, 3H
29 |24,0 0,87, s 24,0 0,87, s
30 | 33,7 0,87, s 33,7 0,87, s
1" | 106,4 4,34, d (6,0) 106,4 | 4,34,d (6,0)
2 72,2 3,61, brt (7,5) 72,2 3,61, brt (7,5)
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3’ | 73,8 3,94 73,7 3,54
4" 68,6 3,84 68,6 3,84

: 3,84 3,83
5" 1655 351 65,5 3,52

a: 125 MHz, CD30D + CDCls; b: 500 MHz, CDsOD + CDCls;
% Hop chat la-hydroxy-olean-11-oxo0-12-en-3-O-a-L-arabinopyranoside
(EH11)

OH
Hinh 3.56. C4u trdc hoa hoc cua hop chat EH11

Hop chat EH11 & dang ran mau trang. Pho HR-ESI-MS cia EH11 c6 pic ion
gia phén tor ¢ m/z 589,4132 [M+H]" (tinh toan CssHs707, 589,4104), tuong (ng Vai
CTPT la CasHss0.

Phé 'H-NMR cia EH11 xuét hién cac tin hiéu proton dic trung cho nhém
triterpene khung oleanane véi mot proton olefin ¢ 5,55 ppm (H-12, br s); va tam
proton methyl & 51 0,89, 1,10, 1,17, 1,18, 1,44, 0,92, 0,96, 0,95 ppm (s, trong tng
CHs-23, 24, 25, 26, 27, 28, 29, 30) twong ung Va4i cac tin hiéu carbon oc 16,6, 28,3,
18,2, 19,5, 24,0, 29,3, 24,0 va 33,5 trong phé HSQC.

Phé 13C va DEPT-NMR cua phan aglycone ¢4 tin hiéu caa 30 carbon khung
oleane, bao gom hai oxymethine & dc 73,6 (C-1) va 85,1 (C-3), mot carbon carbonyl
& dc 203,5 (C-11), hai carbon olefin ¢ oc 128,7 (C-12) va 173,8 (C-13), tdm carbon
methylene [oc 33,7 (C-2), 27,6 (C-6) ), 27,4 (C-7), 33,5 (C-15), 18,2 (C-16), 46,4 (C-
19), 37,6 (C-21) va 32,0 (C-22)], ba carbon methine [dc 48,5 (C-5), 54,6 (C-9) va
49,0 (C-18)], va sau carbon bac bén [dc 40,5 (C-4), 46,5 (C-8), 42,3 (C-10), 45,2 (C-
14), 32,0 (C-17) va 32,0 (C-20)]. Piéu dang cha ¥ trén phd 3 C-NMR cua hop chat
EH11 c6 su dich chuyén vé phia truong thap hon cua hai nguyén tir carbon olefin [dc

128,7 (C-12) va 173,8 (C-13)] so Vvéi céc triterpene olenane-12-en, cling vai su Xuat
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hién cua carbon carbonyl ¢ oc 203,5 dac trung cho nhém carbon ketone «,f-khéng
no, trong ty nhu acid hydroxyglycyrrhetic, mot hop chat duoc biét dén cé nhiéu trong
Cam thao (Glycyrrhiza spp.) [116 - 118]. Do d6, phan aglycone cua EH11 dugc xac
dinh 1a 1a,34-dihydroxy-olean-11-oxo-12-en [114, 116 - 118]. Phd HMBC cua EH11
c6 tuong tac gitra proton H-1' (5u 4,31) va C-3 (dc 85,1), cho thiy gdoc duong
arabinose lién két véi C-3. Cau hinh tuyét dbi cua hop chat EH11 da duoc xac dinh
thong qua cac tuong tac cua H-1/H-3, H-1/H-24 va H-1/H-25 trong pho NOESY.
Duya vao viéc phan tich phd trén va so sanh vai dir liéu phd caa EH10, cau tric hop
chait EH11 duoc xac dinh 14 la-hydroxy-olean-11-oxo-12-en-3-O-a-L-
arabinopyranoside [12].

+* Hop chit 1a-hydroxy-olean-12-en-3-O-4-D-xylopyranoside (EH12)

Z

%,
Z,

OH
Hinh 3.57. Cau trdc héa hoc cua hop chat EH12

Hop chat EH12 dang ran mau trang. CTPT cua EH12 dugc xac dinh la
CasHseOs dua trén pic ion gia phan tr & m/z 619,4212 ([M+HCOQ]" (tinh toan
CasHs00g", 619,4215) trong pho HR-ESI-MS va phd C-NMR (Bang 3.21). Thay
phan hop chat EH12 bang acid thu duge dudng D-xylose-xac dinh thong qua sac ky
khi (GC). So sénh dir liéu phd H- va 3C-NMR (Bang 3.20 va 3.21) caa hop chat
EH12 va EH10 cho thay su trong dong cua goc aglycone va ching chi khac nhau ¢
gbc duong D-xylopyranosyl thay vi gbc duong L-arabinopyranosyl nhu trong hop
chat EH10. Ngoai ra, goc xylopyranosyl dugc xac dinh dia vao cac tin hiéu trén pho
HSQC gitra cac proton ¢ on 4,31 (H-1', d, J=7,5), 3,23 (H-2’, m), 3,33 (H-3’, m), 3,49
(H-4', dd, J=15,0, 9,0), 3,85 (H-5a’, J=dd, 11,5; 5,0), 3,23 (H-5b’, m) lién két voi cac
carbon tuong ung & dc 107,0, 74,9, 77,5, 70,8 va 66,3 [113]. Cau hinh cia dudng
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dugc xac dinh 1a B dya trén hiang sé twong tac J=7,5 Hz cta proton anomeric & Jx
4,31 trong phd *H-NMR.

Phé 'H-NMR cua phan aglycone cho thiy céc tin hiéu bao gdm mét proton
olefinic & o1 5,19 (1H, br s, H-12) va tam methyl proton bac ba ¢ o4 0,88, 1,08, 0,97,
1,00, 1,19, 0,85, 0,87, 0,87 ppm (s, CH3-23, 24, 25, 26, 27, 28, 29, 30) twong ttng
Véi céc tin hiéu carbon trong pho HSQC ¢ dc 16,7, 28,3, 16,8, 17,5, 26,5, 28,9, 24,1
va 33,8. Ngoai nam tin hiéu carbon cua phan glycone, phé °C va DEPT-NMR cua
phan aglycone c6 tin hiéu caa 30 carbon bao gém hai carbon methine oxy héa & dc
72,8 (C-1) va 85,5 (C-3), hai carbon olefin (6c 122,9 (C-12) va 145,9 (C-13)), chin
carbon methylene (Jc 34,0 (C-2), 27,8 (C-6), 27,1 (C-7), 23,8 (C-11), 33,1 (C-15),
18,9 (C-16), 47,8 (C-19), 38,0 (C-21) va 35,6 (C-22)), ba carbon methine (dc 49,0
(C-5), 38,8 (C-9) va 48,3 (C-18)), va sau carbon bac bén (dc 39,9 (C-4), 43,0 (C-8),
41,4 (C-10), 40,5 (C-14), 33,3 ( C-17) va 31,7 (C-20). Do d6, phan aglycone dugc
xac dinh cé bo khung la 1a,34-dihydroxy-olean-12-en [114]. Su phu hop vai tai liéu
Vé cac triterpene tuwong tu [115], phan tich vé phdo HMBC va COSY da xac nhan céc
vi tri cua lién két doi gitra C-12/C-13 va hai nhém hydroxyl & dc 72,8 (C-1) va 85,5
(C-3). Pho HMBC c6 tuong tac cua proton anomeric & ou 4,31 (H-1') véi tin hiéu
carbon & dc 85,5 (C-3), xac dinh dugc duong xylopyranose lién két voi C-3. Hoa hoc
lap thé ctia EH12 dugc khang dinh thém qua céac tuong tac ciia H-17H-3, H-1/CHs-
24, va H-1/H-26 trong pho NOESY. Két hop viéc phan tich pho trén va so sanh véi
dir liéu phé [13], cau tric cua EH12 duoc xac dinh 14 1a-hydroxy-olean-12-en-3-O-
S-D-xylopyranoside.

Bang 3.21. Dit liéu pho H- va 3C-NMR cua hop chat EH11 va EH12

c EH11 EH12
oc? orP oc® oH
1 |736 4,61, brs 72,8 3,54, brs, 1H
2 | 33,7 2,05, m 34,0 1,96, m, 2H
3 851 3,65,dd (11,5,5,5) 85,5 3,67, dd (11,0, 5,0), 1H
4 1405 - 39,9 -
5 1485 1,23, m 49,0 1,23, 1H
2,18, dd (10,5,5,5 2,02, dd (14,0, 2.5), 1H
6 |278 1,91, m ( ) 218 0,80, 1H( )
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1,23, m, 1H

1,80, brt (13,5), 1H

To|era 1,01, m, 1H 2l 0,99, 1H
8 | 465 - 43,0 -
54,6 3,39, s 38,8 2,40, t(8,5), 1H

10 | 42,3 - 41,4 ]

11 | 2035 |- 23,8 1,91, brd (6,0) 2H

12 | 1287 |5,55,s, 1H 122,9 | 5,19, brs, 1H

13 | 1738 |- 1459 |-

14 | 452 - 40,5 -
1,68, m, 1H 1,53, m, 1H

15 1335 1,48, m, 1H 331 1,29, m, 1H
1,65, m, 1H 1,59, m, 1H

16 1182 1,54, m, 1H 18,9 1,47, m, 1H

17 |31,9 33,3 -

18 | 49,0 i;g id L 2,00, dd (14,0, 2,5), 1H
1,80, m 1,72, brt (14,0, 1H

19 1464 1,07, m 48 1,00, 1H o

20 |32,0 - 31,7 -
1,51, m, 1H 1,44, m, 1H

21 318 1,34, m, 1H 38,0 1,22, m, 1H
1,46, m, 1H 1,36, m, 1H

22 1393 1,19, m, 1H 35,8 1,09, m, 1H

23 | 16,5 0,89, s, 3H 16,7 0,88, s, 3H

24 | 283 1,10, s, 3H 28,3 1,08, s, 3H

25 |16,5 1,17, s, 3H 16,8 0,97, s, 3H

26 |19,5 1,18, s, 3H 17,5 1,00, s, 3H

27 | 24,0 1,44, s, 3H 26,5 1,19, s, 3H

28 |29,3 0,92, s, 3H 28,9 0,85, s, 3H

29 | 24,0 0,96, s 24,1 0,87, s, 3H,

30 |335 0,95, s 33,8 0,87, s, 3H

1" 11072 |431,d(7,0) 107,0 | 4,31,d(7,5), 1H

2 | 74,4 3,59, t (7,0) 74,9 3,23, 1H

3 72,9 3,52, m 77,5 3,33, m, 1H




107

4 69,5 3,82, m 70,8 3,49, dd (15,0, 9,0), 1H

3,86, dd (12,5, 3,5) 66.3 3,85, dd (11,5, 5,0), 1H
352, m ’ 3,23, 1H

a: 125 MHz, CD3sOD +CDCls; b:500 MHz, CDsOD + CDCls; ¢: 125 MHz,
CD30D; d: 500 MHz, CDsOD

5" | 66,4

¢ Hop chit 1¢,34-dihydroxy-olean-18-ene 1-sulfate (EH13: Hop chat méi)

30

4z
Q
S
N
A

23

Hinh 3.58. Cau trdc hoa hoc cua hop chat EH13

Hop chat EH13 phan 1ap ¢ dang rin, mau tring. CTPT cua EH13 dugc xéac
dinh 1a C3oHs00sS, dya trén pic ion gia phan t [M-H]" & m/z 521,3296 (tinh toan
[C30H4905S]7, 521,3306) va pic ion gia phan tee [M + Na]* & m/z 545,3274 (tinh toan
[CaoHs0NaOsS]*, 545,3271) trong phd HR-ESI-MS. Pho 13C-NMR, DEPT va HSQC
cua hop chat EH13 cho thay 30 tin hiéu carbon, bao gom bay carbon bac bdn, sau
carbon methine, chin carbon methylene va tdm carbon methyl. So sénh vai phé cua
chat EH9, sy khéc biét duy nhat 1a sy dich chuyén hda hoc & dc 144,3 (C-18) va 130,8
(C-19) dac trung cho A!-oleanane [119] thay vi A'2-12-oleanane nhu chat EHO.
Ngoai ra, sy xuat hién cua tin hiéu carbon thé hydroxy ¢ dc 74,0 (C-3) va carbon thé
1-sulfate ¢ 5¢c 81,8 (C-1) twong tu nhu hop chat EH9 (Bang 3.19). Vi tri ciia cac nhém
thé nay dugc khang dinh qua cac lién két gitta on 0,85 (CH3-25) Vi dc 81,8 (C-1), o1
3,71 (H-3, dd, J=4,0; 10,0) vdi dc 15,3 (C-23) va 28,5 (C-24) trén phé HMBC. Phd
NOESY ¢6 céc tuong téc gitta oy 4,39 (H-1) véi on 1,04 (CHs-24), 0,80 (CH3-25),
2,31 (H-9); twong tac gitta dn 3,71 (H-3) V6i on 1,67 (H-5), 1,29 (CH3-23) va 6y 2,31
(H-9) cho thay cau hinh cua H-1 va H-3 lan luot 13 1-a-sulfate va 3-A-hydroxyl. Véi
viéc phan tich pho trén va so sanh dix lidu pho caa chat EH9, hop chat EH13 duoc

xac dinh 1a 1¢,34-dihydroxy-olean-18-ene 1-sulfate, la mot hop chat méi. Gan day
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Anh va cong su 2021, di bao cao mot sb triterpene sulfate 1a c6 hoat tinh ¢ ché manh
a-glucosidase [120].
Bang 3.22. Dit liéu phé H- va 3C-NMR cua hop chat EH13

C oc? o
1 81,8 4,39, dd (3,6, 2,1)
2,45, m
2 31,4 185 m
3 74,0 3,71,dd (12,0, 4,8)
4 39,8 -
5 49,8 1,24, m
1,58, m
6 19,2 142, m
1,50, m
353 1,35, m
8 41,8 -
9 42,2 2,22, d(2,4)
10 42,7 -
1,82, m
11 21,9 123 m
12 27,1 1,42, m
13 40,0 2,31,dd (9,0, 2,4)
14 45,0 -
1,83, m
15 28,7 112, m
16 38,6 1,50, m
17 35,4 -
18 144,3 -
19 130,8 4,95, brs
20 33,3 -
1,45, m
21 34,5 133 m
1,43, m
22 39,0 133 m
23 28,5 1,00, s
24 16,2 0,80, s
25 17,2 0,99, s
26 16,8 1,16, s
27 15,3 0,85, s
28 25,7 1,05, s
29 31,8 0,95, s
30 29,6 0,96, s

a: 150 MHz, CD30D; b: 600 MHz, CDsOD
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Hinh 3.74. Ph6 HR-ESI-MS (negative) cia hop chat EH13

3.1.2.3. Cac hgp chdt khac
% Hop chit 5-(hydroxymethyl)-2-furancarboxaldehyde (EH14)



ppm (C-6). Mot tin hiéu carbon hydroxy ciing xuat hién & du 55,9 ppm (C-5). Trén
co s& phan tich trén va so sanh véi tai liéu [121], cau trdc cua EH14 dugc thiét lap 1a
5-(hydroxymethyl)-2-furancarboxaldehyde (5-HMF).

Hinh 3.75. C4u trdc hoa hoc cua hop chat EH14

Phé H- va 3C-NMR cua hop chat EH14 kha don gian, theo d6 phd *H-NMR

c6 mot tin hiéu proton aldehyde & J1 9,55 ppm (H-6, s), hai tin hiéu proton S-furan
& on 6,60 (H-4, d, 3,5) va 7,49 (H-3,d, 3,5), mot proton methylene & 6w 4,50 (H-7, s),
va mot tin hiéu cua mot proton hydroxy & du 5,55 ppm. Diéu ndy goi ¥ hop chat
EH14 c6 khung 5-hydroxymethylfurfural. D liéu 13C-NMR cua hop chat EH14 ¢6
bdn tin hiéu carbon dic trung cua khung furan & dc 162,2 (C-1), 109,6 (C-2), 124,9
(C-3) va 151,7 (C-4). Ngoai ra, & truong thap, mot tin hiéu carbonyl xuat hién ¢ 177,9

Bang 3.23. Dit liéu pho NMR cua hop chat EH14 va chat so sanh

EH14 5-(Hydroxymethyl)-2
C furancarboxaldehyde 1]
oc? o oc’ ond
1 162,2 - 162,64 -
2 1096 |6,60,d (3,5) 110,15 6,61, d (3,5)
3 | 1249 |7,49 d(3,5) 124,91 7,50, d (3,5)
4 151,7 - 152,19 -
5 55,9 4,50, s 56,40 451, s
6 177,9 9,55, s 178,44 9,55, s

a: 125 MHz, DMSO-ds; b: 500 MHz, DMSO-ds; ¢: 100 MHz, DMSO-ds; d: 400

MHz, DMSO-de.

% Hop chit blumenol A (EH15)

Hinh 3.76. Cau trdc héa hoc cua hop chat EH15
Ph6 'H-NMR caa chat EH15 c6 mét tin hiéu proton olefin ¢ 5,90 (H-4, s) va
hai tin hi¢u proton trans-olefin ¢ Jn 5,85 (H-8, dd, J=15,5; 5,0 Hz); 5,78 (H-7, d,
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J=15,5 Hz). Phia truong cao, cac tin hiéu proton cua nhom methyl ¢ khoang on 1,02-
1,90 ppm, trong d6 tin hiéu methyl ¢ on 1,89 (CHs-11, s) goi y nhém methyl nay gén
vé6i hé carbonyl o, khdng no. Ngoai ra, mét tin hiéu methylene proton xuat hién &
Sn 2,24 va 2,44 (H-2) va mot proton gan truc tiép voi nhom hydroxyl & 0w 4,42 (H-
9, s). Tir céc dit liéu trén, chat EH15 dy doan 1a mot megastigman.

Phé 3C-NMR va DEPT cho thiy tin hiéu cua 13 carbon (4xCq, 4xCH, 1xCHy,
4XCHj3), trong d6 c6 mét tin hiéu carbonyl & dc 197,9 (C-3), mot nhom carbon
methylene & dc 49,7 (C-2) va hai carbinol & ¢ 68,0 (C-9) va 79,0 (C-6). O trudng
cao c6 tin hiéu caa bén nhém CHz & trong khoang dc 18,9-24,0. Ngoai ra, pho 13C-
NMR con cho tin hi¢u cta 2 cap carbon olefin ¢ dc 135,7 (C-7) va 129,0 (C-8); 126,9
(C-4) va 162,6 (C-5). Tur viéc phan tich phd trén két hop véi so sanh dit liéu tham
khao [122], xac dinh EH15 la blumenol A.

Bang 3.24. Dix liéu pho NMR cua hop chat EH15 va chat so sanh

c EH15 Blumenol Alt22
oc? P oc’ o4
1 41,1 - 41,1 -
2,44.d (17) 2,41, d (17)
21497 1904 da7) 49,7 220, d (17)
3 197,9 - 198,7 -
4 126,9 5,90, s 126,7 5,89, s
5 162,6 - 163,7 -
6 79,0 - 17,2 -
7 | 1357 |578,d(15,5) 135,6 5,77, d (15)
8 [1290 |5,85,dd (155,50) | 129,0 5,85, d (15)
9 68,0 4,42, m 67,9 4,34, m
10 |237 |1,30,d (6,5) 239 1,26, d (6,4)
11 | 22,9 1,89, s 22,8 1,88, s
12 24,0 1,08, s 23,5 1,05, s
13 | 18,9 1,02, s 18,9 0,99, s

a: 125 MHz, CDCls; b: 500 MHz, CDCls; ¢: 100 MHz, CDCls; d: 400 MHz, CDCls

Bang 3.25. Tong hop cac hop chat phan lap tir loai Cém hai nam

s | KY hAiefeu Tén chat Ghi chu
chat
1 EH1 Cucurbitacin D
2 EH2 Cucurbitacin |
3 EH3 3-epi-isocucurbitacin D
4 EH4 Cucurbitacin F
5 EH5 Cucurbitacin H
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160,23 a-epoxy-34,20R-dihydroxy-10aH,235H-
cucurbit-5,24-dien-11-one
16a,23a-epoxy-34,205-dihydroxy-10aH,235H-
7 EH7 cucurbit-5,24-dien-11-one-3-O-4-D-
glucopyranoside

6 EHG6

8 |EHS8 Elaeohainensin A Chét méi
9 EH9 1a,3-Dihydroxy-olean-12-ene 1-sulfate Chat méi
10 EH10 la-Hydroxy-olean-12-en-34-O-a-L-

arabinopyranoside
la-Hydroxy-olean-11-0xo0-12-en-3-O-a-L-
arabinopyranoside
la-Hydroxy-olean-12-en-3-O-4-D-

12 EHI12 xylopyranoside

13 | EH13 | 1a,3p-Dihydroxy-olean-18-ene 1-sulfate Chat méi
14 EH14 5-(Hydroxymethyl)-2-furancarboxaldehyde
15 EH15 Blumenol A

Tong két cac két qua nghién ciu vé hoa hoc:

11 EH11

< Tur loai Xuong quat, da phan 1ap va xac dinh cau trc cia 10 hop chat ky
hiéu tir DN1 dén DN10. Trong d6 c6 4 hop chat méi d6 1a cac hop chat: DN1 (4R -
7-acetyl, 8-dihydroxy-6-methyl-1-tetralone), DN2 ((2S) -2',4'-dihydroxy-7-
methoxyflavan), DN4 (diaensi-biflavan, 5-hydroxy-7,4’-dimethoxy-(6,6"-methylen)-
biflavan), DN5 (diaensi-biflavan A, 5-hydroxy-7,4'-dimethoxy-6,6"-methylen-
5",4"-dihydroxy-7"-methoxy)-biflavan, mot hop chat lan dau tién phan lap tir tu
nhién 1a DN3 ((2S)-7,4'-dimethoxyflavan) va 5 hop chét da biét khéc.

% Tur lodi COm hai nam, da phén 1ap va xéac dinh cau trdc cua 15 hop chat ky
hiéu tir EH1 dén EH15. Trong d6 ¢ 3 hop chat mai la cac hop chat EH8 (16a,23a-
Epoxy-34,204-dihydroxy-10aH,234H-cucurbit-5,25-dien-11-one), EH9 (olean
triterpen 1a 1a,3/-dihydroxy-olean-12-ene 1-sulfate) va EH13 (1«,3-dihydroxy-
olean-18-ene 1-sulfate) va 12 hop chat da biét khac cha yéu 1a triterpene khung

oleanan va cucurbitacin.
3.2. KET QUA NGHIEN CUU HOAT TiNH CHONG UNG THU

3.2.1. Hogt tinh chéng ung thw cia cac hep chat phan lap tie cdy Xwong

quat
Theo céc két qua nghién ctu trude day, dich chiét methanol cua cdy Xuong
quat ciing c6 hoat tinh gy doc té bao ung thu & muc trung binh. Chat méi da tim thay

& loai nay la céc triterpenoid ciing da duoc bao c4o c6 hoat tinh khang té bao ung thu
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kha manh. Do d6, bn hop chat méi DN1, DN2, DN3, DN4 dwoc phan 14ap tir loai nay
duogc tién hanh nghién ciu hoat tinh chéng ung thu bang phwong phap nghién ctu
kha ning tc ché ting sinh cia cac chat 18n bn dong té bao ung thu d6 1a ung thu
A549, Hep3B, Hela, MCF-7.

Két qua mo ta hoat tinh &c ché cac dong té bao ung thu cua cac hop chat DN1,
DN2, DN3, DN4 duoc biéu thi bang phan tram té bao sdng s6t khi xir 1y cac chat thir
& hai nong d6 100 pM va 30 UM véi cac dong té bao ung thu thir nghiém. Két qua ¢
bang 4.26 cho thiy ca ba hop chat DN2, DN3, DN4 thudc nhom flavan déu cd hoat
tinh tic ché ca bon dong té bao thir nghiém & nong d6 100 pM, con DN1 khong thuoc
nhom nay hau nhu khong e ché cac dong té bao ung thu thir nghiém. Riéng hop chét
diaensi-biflavan (DN4) thé hién hoat tinh manh hon cac hop chéat con lai va & mac yéu
d6i véi hai dong té bao ung thu A549 va MCF-7 véi phan trim té bao ung thu séng sot
thap hon duéi 50% & néng d6 100 PM.

Bang 3.26. Két qua thir nghiém tc ché té bao ung thu ctia cac chat tir loai Xuong quat

A A Nong dd % té bao song sot (CS%)
Ten chat thu (M) | Hep3B | Hela | A549 | MCF-7

4R-7-Acetyl,8-dihydroxy-6- 100 79,29 89,78 | 82,48 | 66,68
methyl-1-tetralone (DN1) 30 88,68 96,40 | 86,56 | 78,12
2(S)-2',4’-Dihydroxy-7- 100 56,71 50,64 |59,31 | 74,45
methoxyflavan (DN2) 30 93,67 88,45 |63,33 | 89,30
2(S)-7,4’-Dimethoxyflavan 100 56,53 66,87 | 51,63 | 58,60
(DN3) 30 63,86 73,09 | 67,78 | 63,28
) o 100 54,99 65,21 | 42,07 | 49,49
Diaensi-biflavan (DN4) 30 82 06 9073 | 6534 | 75091
Camptothecin* 5ug/mL | 37,65 18,61 | 26,74 | 28,89
0,1pug/mL | 69,56 57,06 | 67,68 | 56,68

3.2.2. Hogt tinh chéng ung thw ciia cac hep chdt phan lap tir cdy Com hai
nam
% Hoat tinh gdy dc té bao ung thie
Chi C6m cd thanh phan hda hoc kha da dang bao gom céc terpenoid, flavonoid,
alkaloid, phenol, cac nhom nay déu c6 hoat tinh chéng ung thu. Tuy nhién cic nghién
ctru trude dy chi cong bd céac két qua nghién ctru hoat tinh gy doc té bao ung thu
ctia cac chat thuoc nhom terpenoid hay cu thé hon 1a cac triterpenoid. Pac biét 1a cac
cucurbitacin cd hoat tinh manh hon cac elaeocarpucin va petiolticin [11, 52-54]. Con

& loai Com hai nam mai chi c6 cac nghién ctru vé hoat tinh wc ché té bao ung thu doi
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Véi céc curcubitacin. Do vay, cac hop chat cucurbitacin tach duogc tir cay nay la nhém
chat duoc lya chon nghién ciru thir nghiém hoat tinh ¢ ché cac dong té bao ung thu
nhu A549, T24, Huh-7, 8505, SNU-1.

S6 liéu thir nghiém duoc thé hién o bang 3.27 1a cac gia tri 1Cso cua cac hop
chat thir trén tirng dong té bao ung thu. K&t qua trén cho thay cac chat thir déu cé hoat
tinh tc ché cac dong té bao ung thu & cac ndng dd khac nhau, va cac chat déu c6
hoat tinh &c ché céc dong té bao ung thu & muc trung binh véi gia tri 1Cso tir 63,82
dén 111,17 uM. So véi cac cucurbitacin khéc thi cac hop chat nay co hoat tinh gay
doc té bao ung thu yéu hon, diéu nay ciing phu hop véi cac két qua da nghién ctu
trude day. Két qua ndy goi y rang su hién dién cia nhom hydroperoxide va vong
epoxide di lam giam hoat tinh gy doc té bao ung thu khi so sanh véi cucurbitacin D
va 3-epi-isocucurbitacin D [11, 53].

Bdng 3.27. Két qua thir nghiém @c ché té bao ung thu ctia cac chat tir loai Com hai nam

Tén chat Néng d wc ché 50% dong té bao ung thu (ICso M)
thir A549 T24 Huh-7 8505 SNU-1
8349+ | 10449 7506«
EH6 i " 56,19+ 3,34 | 80,19.6,17 | 1°
g 10853+ | 11622+ |11117+ | 10168+ |9506%
3,72 4,22 8,23 3.80 8.62
10060+ |101.71 11412+ |9892¢
EH8 313 5,28 6382546 | 4 o5 4,54
Ellipticine | *87% 12114016 |158+0,16 |154+012 |1,58+0,12

0,20
Ghi chu: EH6: 16a,23a-epoxy-34,20R-dihydroxy-10aH,235H-cucurbit-5,24-dien-

11-one
EH7: 16a,23a-epoxy- 34,205-dihydroxy-10aH,235H- cucurbit-
5,24-dien-11-one-3-O-4-D-glucopyranoside
EH8: 16a,23a-epoxy-34,204-dihydroxy-24a-hydroperoxy-10aH, 235 H-
cucurbit-5,25-dien-11-one (elaeohainencin A)
% Hogt tinh sc ché té bao ung thir OCI-AML3

Dong té bao OCI-AML3 [a mét bénh bach cau cap tinh phé bién & nguoi 16n,
duogc dic trung boi su ting sinh v6 tinh ctia cac té bao tién than tao méau dan dén tham
nhiém mau va tay xuong, hau qua la suy tao mau [123].

Nhiing nim gan day, ty I¢ ung thu mau khong chi la bénh do bam sinh gay ra
ma da xuat hién véi ty 1& cao & ngudi truong thanh. Nguy hiém hon trj liéu hau nhu
khong cd trién vong, khdng kéo dai tudi tho ciia bénh nhan. Do vay, nghién cau phat

hién cac chat tc ché dong té bao ung thu nay la muc tiéu nghién ciru mai dugc cac
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nha khoa hoc trén thé giéi quan tam. Céc hop chat triterpenoid phan lap duoc tir cay
CoOm hai nam chu yéu thuéc nhém cucurbitacin va oleanane da dugc cong bd cd tac
dung chong ung thu kha manh va da co ché tac dung. Hon nita, cac chat tach dugc tir
ciy nay chua timg duoc nghién ciu hoat tinh gay doc té bao dong OCI-AML3. Do
d6, luan &n nay da nghién ctu kha niang uc ché té dong OCI-AML3 cua mot sb chat
triterpenoid dai dién cho cc nhdm chit dwoc phan lap tir cay nay.

Két qua ¢ (Hinh 3.77) cho thiy EH10 c6 kha ning tc ché té bao OCI-AML3
& ndng do 15 pg/mL, EH2a wc ché ¢ ndng d6 1 pg/mL, con EH3 ¢ ché ¢ nong do
0,5 pg/mL. So vdi cac hop chét triterpenoid khung oleane cua loai Cém hai nam,

cucurbitacin c6 kha nang ¢ ché dong OCI-AML3 manh hon nhiéu.
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A: EH10 (5; 10; 15 pg/mL ), B: EH2a (0,1; 1; 10 pg/mL), C: EH3 (0,05;
0,5; 5 pug/mL)
Hinh 3.77. Két qua hoat tinh wc ché t& bao OCI-AML3 ciia mot s chat tir lodi Com

hai nam
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% Phan tich danh huéng cua c&c hep chdt dén chu trinh té bdo ung thu dong
OCI-AML3

Nghién ciru vé hoat tinh chdng ung thu theo tac dong gay doc té bao ung thur
da duoc phat trién tir rat 1au. Cac chat duoc phét hién theo tac dong nay ciing di va
dang duoc sir dung lam thudc diéu tri ung thu hiéu qua. Nhung cho dén nay no ciing
da thé hién kha nhiéu nhugc diém do ching cé tac dung doc ddi véi co thé va gay
nhiéu tac dung phu. Theo théng k&, hién nay, ty ¢ that bai trong diéu tri ung thu ngay
cang cao do té bao ung thu khang thubc va thay doi di truyén ma nguyén nhan chinh
la do tac dung phu cua héa tri liéu. Do vay, viéc tim kiém céc hoat chat c6 tac dung
chéng ung thu theo tac dong it giy doc té bao ciing dang va sé dugc quan tam nghién
ctru phat trién. Mot trong cac tac dong d6 1a twong tac cua hoat chat vao cac pha phan
bao lam tri hodn sy phan chia cua té bao ung thu, gay cam (ng apoptosis va diéu
khién giam biéu hién mot s6 gen lién quan dén ung thu. Cac nghién ctiru nay trién
vong cho viéc trj liéu va két hop trj liéu ung thu véi ty 18 thanh cdng cao, giam céc
tac dung phu cua cac thudc tri liéu ung thu trude day.

Cac hop chit tir cdy Com hai nam thudc nhém triterpenoid 12 nhoém c6 tac
dung tc ché té bao ung thu, tic dong vao pha phan bao, hay diéu hda mot sé gen kiém
soat ung thu ciing di duoc céng bb. Do cau tric phic tap nén cac hop chat nay thuong
thé hién da co ché tac dung. Vi vay, cac hop chat nay duoc tiép tuc nghién ciu tac
dung tc ché té bao ung thu theo con duong tic dong vao cac pha phan chia cua té
bao ung thu OCI-AML3.

Két qua duoc trinh bay theo biéu db (Hinh 3.78) cho thay chat EH10 & nong do
15 pg/mL ty Ié té bao & pha GO/G1 nhiéu hon déng ké so véi dbi chiing DMSO. Con
EH2a ¢ nong d6 1 pug/mL, EH3 0,5 pg/mL, EH1 & nong d6 0,3 va 3 pg/mL déu lam
tang ty 18 t& bao & pha G2/M so véi d6i chitng DMSO. Con EH2a & ndng do cao hon
12 10 pg/mL va EH3 5ug/mL thi ty 1¢ té bao & pha GO/G1 lai cao hon so vai dbi ching
DMSO.

C6 thé két luan rang cac hop chat triterpenoid tir cdy Com hai nam EH10 (1a-
hydroxy-olean-12-en-3-O-f-L-arabinopyranoside), EH1 (cucurbitacin D), EH2a
(cucurbitacin D va cucurbitacin | (EH2)), EH3 (3-epi-isocucurbitacin D) déu c6 hoat
tinh tic ché sy phat trién cua té bao ung thu tay xwong cap (OCI-AML3) theo co ché
tac dong vao cac pha GO/G1 va G2/M cua chu trinh té bao. Pang cha ¥ cac chat
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cucurbitacin (EH2a, EH3) c6 hoat tinh rét tét. Cong bd trudc day cho thay té bao
dang & pha phan bao G2/M va G0/G1 thuong nhay cam véi tac nhan hoa tri liéu, va
nhay cam hon nhiéu so véi té bao ¢ pha S [124]. Két qua nay cung cip thém co s&

khoa hoc cho céc cong bé trude day vé tac dung hiép dong caa cac cucurbitacin véi

cac tac nhan hoa tri liéu khac nhu: imatinib mesylate, paclitaxel, docetaxel va

gemcitabine 1am ting hiéu qua trong diéu tri ung thu [73].
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A: EH1 (0,03; 0,3; 3 pg/mL), B: EH10 (5; 10; 15 pg/mL), C: EH2a (0,1; 1; 10
pg/mL), D: EH3 (0,05; 0,5; 5 pg/mL)
Hinh 3.78. Két qua phan tich chu trinh té bao dong OCI-AML3 cua mét s6 hop chat

triterpenoid tur loai Cém hai nam
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% Hoat tinh gay cam ng apoptosis

Apoptosis 1a mot hién tugng chét cua té bao theo chuong trinh. Té bao khdng
tuan theo apoptosis 1am cho té bao tdn tai thoi gian 14u hon, dé& tich lity cac dot bién,
tao diéu kién thuan loi cho ung thu phat trién. Do vay, viéc tim kiém cac hoat chat
chbng ung thu theo co ché cam ¢ng apoptosis s& tc ché su phét trién cua té bao ung
thu. Cucubitacin ciing duoc cong bd 12 cac hop chat chéng ung thu tiém ning, ca vé
tac dung gay doc nhiéu dong té bao ung thu thuong, té bao goc ung thu va gy cam
{rng apoptosis. Cucurbitacin D d3 dugc cong bé 1a co tac dung gy cam tng apoptosis
d6i voi dong té bao ung thu tuyén tuy (Capan-1) & nong do < 1uM [125].

Cucurbitacin D (EH1) va dan xuat 3-epi- isocucubitacin D (EH3) cua loai
COm hai nam 1a hai hoat chat c6 tac dung chéng ung thu manh duoc luan &n lra
chon nghién cau hoat tinh gy cam ng apoptosis trén dong té bao ung thu tiy xuwong
cap tinh (OCI-AML3).

Két qua duoc trinh bay & hinh 3.79 cho thay ca hai hop chat EH1 va EH3 déu
gay cam ng apoptosis trén dong té bao ung thu tay xwong cap tinh (OCI-AML3) &
ndng d6 thap < 0,5 ug/mL.
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A: EH1 (0,03; 0,3; 3 ug/mv) 8: EH3 (0,05; 0,5; 5 pg/mL)
Hinh 3.79. Két qua hoat tinh gay cam &ing apoptosis dong OCI-AML3 cia

maot sd cucurbitacin tir loai Com hai nam
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% Nghién ciru tac déng dén biéu hién mét sé gen lién quan dén ung thw cua
cac cucurbitacin

Tim kiém céc hoat chat chéng ung thu tir thao dugc da va dang dugc nghién
ctu trén nhiéu co ché va ¢ nhiéu két qua dang quan tdm. Ngoai cac nghién ctru vé
tac dung giy doc té bao ung thu, t& bao gbc ung thu, tac dong vao céc pha phan bao
cua té bao ung thu hay hoat tinh gdy cam wng apoptosis thi hoat tinh diéu hoa biéu
hién cac gen khi hoat dong qua ngudng s& gay tang thudc tinh cho té bao ung thu
nhu: trén hé mién dich, d6i méi, xam lan, di can va tai phat da duoc nghién ciru nhiéu.
Vi dy nhu kha nang lam giam biéu hién céc gen Stat3, Akt cua cucurbitacin D, cac
gen nay biéu hién cao gay kich thich phéat trién khdi u [126].

Cucurbitacin D (EH1) va 3-epi-isocucurbitacin D (EH3) phan lap tir loai Com
hai nam dugc lya chon nghién ciu vé hoat tinh diéu khién giam biéu hién cac gen nhu:
TNF-0, Bel-2, TGF-B, ZNF-217 ddi voi dong té bao ung thu OCI-AMLS3, c4c gen nay
néu hoat dong quéa muac gay tién trién bénh ung thu hodc tai phat ung thu. Trong d6
Bcl-2 (B-cell lymphoma 2) 1a protein ¢c ché té bao chét theo chuong trinh, khi biéu
hién qua mirc Bel-2 sé& gilp té bao tranh duoc hién tuong apoptosis (gdy ung thu) [127].

TNF-a (Turmo necrosis factor - o), 1a yéu té gay hoai tir khéi u, & ndng do cao
TNF-a ¢6 kha ning chdng lai khdi u, nhung nguoc lai & ndng do sinh Iy thi 1am thac
day khdi u, 1am tang tinh thim thanh mach, tién trién ung thu xam lan va di can [128].

TGF-p (Transforming growth factor beta) 1a yéu té bién doi ting truong té
bao, dong vai trd quan trong trong viéc diéu khién ting sinh té bao, duy tri can bang
noi moi cua moO. San xuat qua mac TGF-A s& 1am tang dic tinh cua CSC (té bao gbc
ung thu) nhu ty ddi méi, sinh ton, khang thudc, xam lan va di can. TGF-p con lam
giam do nhay dbi véi hoa xa tri cia té bao ung thu [129].

ZNF-217 (Zinc finger protein -217) 1a mét protein kich thich tang sinh EMT
(yéu t6 thay do6i biéu mo trung mo), EMT tang s& dan dén di can va phat trién ung thu
khang thudc [130].

Bang cac phuong phap mé ta & myc 2.2.3.3., tién hanh thi nghiém ¢ phan thyc
nghiém & muc 2.3.2., két qua nghién ciru tic dong ciia cac hop chat EH1 va EH3 dén
sur biéu hién cua cac gen TNF-a, Bcl-2, TGF-B, ZNF-217 Ién dong bao OCI-AML3

dugc mo ta dudi dang biéu d ¢ hinh 3.80 va 3.81., cho thay & nong do thir cac chat
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EH1 va EH3 déu c6 hoat tinh diéu khién giam dang ké biéu hién gen TNF-a, Bcl-2,
TGF-B, ZNF-217 cta dong té bao OCI-AMLS3.
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Hinh 3.80. Két qua tac dong cia EH1 (0,3 pg/mL) dén biéu hién gen TNF-a, Bcl-2,
TGF-B, ZNF-217 cta dong té bao OCI-AML3
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Hinh 3.81. Két qua tac dong cia EH3 (0,5 ug/mL) dén biéu hién gen TNF-a,
Bcl-2, TGF-B, ZNF-217 cua dong té bao OCI-AML3
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Két lugn vé két qua thi hoat tinh chong ung thu

Céc hop chat méi DN2, DN3, DN4 dugc phan lap tir loai Xwong quat thé hién
hoat tinh trc ché bén dong té bao ung thu & ngudi A549, Hep3B, Hela va MCF7 tuy
nhién & muc yéu, trong khi hop chat DN1 khong thé hién hoat tinh.

Céc dan xuat cucurbitacin EH6, EH7, EH8 tir loai Com hai nam déu c6 kha
nang wc ché ca 5 dong té bao ung thu & ngudi: A549, T24, Huh-7, 8505, SNU-1 &
murc trung binh vai gia tri 1Cso khoang tir 56,19 dén 116,22 uM.

Cac chat, EH10, EH2a, EH3 c6 hoat tinh giy doc té bao ung thu OCI-AML3
& cac nong do lan luot 12 15; 10 va 5 pg/mL.

Cac hop chat EH1, EH10, EH2a, EH3 ¢ nong do cao 15; 10; 5 pg/mL tac
dong dén cac pha phan bao, lam ting dang ké ty Ié té bao dong OCI-AML3 ¢ pha
G0/G1, con EH2a, EH3 ¢ nong do thap 1; 0,5 pg/mL tuong g lam ting ty 1¢ té bao
OCI-AML3 & pha G2/M.

Hai hop chat cucurbitacin D (EH1) va 3-epi-isocucurbitacin D (EH3) gay cam
ing apoptosis ddi vai dong té bao OCI-AML3 ¢ nong d6 thap < 0,5 pg/mL.

Péng cha y chat EH1 va EH3 con c6 tac dong giam biéu hién cac gen TNF-
o, Bcl-2, TGF-B, ZNF-217 lién quan dén ung thu ciia dong OCI-AMLS3.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Két qua nghién cieu vé héa hoc

% Tur loai Xwong quat (Dianella ensifolia) da phan 1ap va xac dinh dwgc ciu
trdc 10 hop chat. Trong d6 co:

4 hop chat mai 1a céc phenolic: 4R-7-acetyl,8-dihydroxy-6-methyl-1-tetralone
(DN1), (2S)-2',4'-dihydroxy-7-methoxyflavan (DN2), diaensi-biflavan (DN4) va
diaensi-biflavan A (DN5).

1 hop chét lan dau tién phan 1ap tir thién nhién 1a (2S)-7,4'-dimethoxyflavan (DN3).

6 hop chat da biét 1a methyl S-orcinolcarboxylate (DN6), dianellose (DN7),
amentoflavone (DNB8), sitosterone (DN9) va s-sitosterol (DN10).

% Tu loai Coém hai nam (Elaeocarpus hainanensis) da phan 1ap va xac dinh
duoc cau trdc cua 15 hop chat, chi yéu thudc cac nhém chét cucurbitacin va oleanane
triterpene. Trong do co:

3 hop chat mai gdm 1 hop chat cucurbitacin 1 elaeohainencin A (EH8), va
hai hop chit oleanane triterpen sulfate 1a 1¢,34-dihydroxy-olean-12-ene 1- sulfate
(EH9) va 1,3 4-dihydroxy-olean-18-ene 1-sulfate (EH13).

12 hop chat di biét cau trdc gom 7 cucurbitacin: cucurbitacin D (EH1),
cucurbitacin | (EH2), 3-epi-isocucurbitacin D (EH3), cucurbitacin F (EH4),
cucurbitacin H (EH5), 16a,23a-epoxy-34,20R-dihydroxy-10aH,234H-cucurbit-
5,24-dien-11-one (EH6), 16a,23a-epoxy-cucurbit-34,204-dihydroxy-10aH,234H-
5,24-dien-11-one 3-O-$-D-glucopyranoside (EH7); va 3 oleanane triterpene la: la-
hydroxy-olean-12-en-3-O-a-L-arabinopyranoside (EH10), la-hydroxy-olean-11-
0X0-12-en-3-O-a-L-arabinopyranoside (EH11), la-hydroxy-olean-12-en-3-O-$-D-
xylopyranoside (EH12), 1 hop chat furfuran  5-(hydroxymethyl)-2-
furancarboxaldehyde (EH14), va 1 hop chat megastigman la blumenol A (EH15).

2. Két qua nghién cieu vé hoat tinh chéng ung thw

+% Hoat tinh chdng ung thu ctia cac hop chit tir loai Xuong quat.

Lan dau tién bén hop chat méi phan lap tir loai Xuong quat DN1, DN2, DN3,

DN4 dugc thir nghiém hoat tinh &c ché té bao ung thu trén bén dong ung & ngudi:
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A549, Hep3B, Hela va MCF7. Ba hop chit thugc nhém flavan (DN2, DN3, va DN4)
thé hién hoat tinh &c ché 4 dong té bao ung thu thir nghiém & mac yéu, trong khi chat
DNZ1 khéng thé hién hoat tinh.

% Hoat tinh chdng ung thu ctia cac hop chat tir loai Com hai nam

> Cac dan xuat cua cucurbitacin EH6, EH7 va EHS8 lan dau tién dugc thir
nghiém hoat tinh gdy doc 5 dong té bao ung thu & ngudi: A549, T24, Huh, 8505,
SNU-1. Két qua cho thay chung déu cd kha ning ¢ ché ca 5 dong té bao trén & mirc
trung binh véi gia tri 56,19 d¢én 116,22 pM.

» Cac hop chat EH10, EHZ2a (hén hop cucurbitacin D va cucurbitacin |
(EH2)) va EH3 déu c6 hoat tinh gdy doc té bao ung thu OCI-AML3 & cac nong do
lan luot 14 15; 10 va 5 pg/mL. Pay 1a 1an dau tién cac chat ndy duoc thir nghiém gay
doc té bao dong OCI-AMLS.

> Thir nghiém tac dong dén pha phan bao dong OCI-AML3 cua cac chat EH1,
EH2a, EH3, EH10 cho thiy ¢ nong d6 cao (15; 10; 5 pg/mL) c6 tac dong dén céc
pha phén bao lam ting dang ké ty 1é té bao OCI-AML3 & pha GO/G1, trong khi EH1,
EH2a, EH3 & nong do thap (0,3; 1,0; 0,5 pg/mL, trong tmg) 1am ting ty 18 té bao
OCI-AML3 ¢ pha G2/M.

> Hai hop chat EH1 va EH3 gay cam ung apoptosis d6i voi dong té bao ung
thu OCI-AML3 ¢ ndng d6 thap < 0,5 ug/mL.

> Két qua danh gia tac dong cua EH1 va EH3 dén biéu hién gen lién quan
dén ung thu cho thay EH1 (0,3 ug/mL) va EH3 (0,5 pg/mL) c6 tac dung diéu khién
giam biéu hién cac gen TNF-o, Bel-2, TGF-B, ZNF-217 cua dong té bao OCI-AMLS3.

KIEN NGHI

Tir cac nghién ctiu cho thay cac hop chat cucurbitacin D (EH1) va 3-epi-
isocucurbitacin D (EH3) c6 hoat tinh gay doc té bao, kich thich qua trinh cam wng
apotosis, va c6 tac dong biéu hién giam cac gen ung thu d6i véi dong té bao ung thu
tay xuong cap (OCI-AML3) tét. Céc chat cucurbitacin nay dugc dy doan rat c6 tiém
ning va can ¢ cac nghién ciu sau thém vé duoc ly nham nghién ctu phat trién

nguyeén liéu tao ra san pham chéng ung thu phuc vu cong dong.
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NHUNG PONG GOP MOI CUA LUAN AN

> Lan déau tién loai Xuong quat ¢ Viét nam duoc nghién cizu vé thanh phan
hoa hoc. Tir loai nay da phan 1ap va xac dinh dugc ciu tric cua 4 hop chat méi la
4R-7-acetyl,8-dihydroxy-6-methyl-1-tetralone  (DN1), (2S)-2',4'-dihydroxy-7-
methoxyflavan (DN2), diaensi-biflavan (DN4), diaensi-biflavan A (DN5). Chit (2S)-
7,4'-dimethoxyflavan (DN3) lan dau dugc phan 1ap tir thién nhién.

> Chit méi elaeohainencin A (EH8) 1a dai dién dau tién caa cucurbitacin c6
nhoém hydroperoxide, va chat 1g,34-dihydroxy-olean-12-ene 1-sulfate (EH9),
1a,3/-dihydroxy-olean-18-ene 1-sulfate (EH13) Ia hai oleanane triterpene mai co
chtra nhom sulfate dugc phan lap va xac dinh tir loai Coém hai nam.

> Lan dau tién hoat tinh gay doc té bao ung thu cia cucurbitacin D (EH1),
EH2a (Hon hop cucurbitacin D va -1 (EH2))va 3-epi-isocucurbitacin D (EH3) dugc
thir nghiém va ¢6 tac dung manh trén dong OCI-AML3.

> Céc chat triterpenoid EH1, EH10, EH2a, EH3 lan dau dugc danh gia tac
dong vao cac pha phan bao va EH1, EH3 ciing 1an dau duoc thir nghiém tac dong
gay cam g apoptosis doi vai dong té bao ung thu OCI-AMLS,

> Pay ciing 1a 1an dau tién EH1 va EH3 dugc danh gia tac dong dén biéu hién
gen lién quan dén ung thu dong OCI-AML3. Ca hai hop chat déu c6 tac dong diéu
khién giam biéu hién cac gen lién quan dén ung thu (TNF-a, Bcl-2, TGF-B, ZNF-
217).
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16. Phd cua hop chat EH6

2P #37 RT:0.17 AV:1 NL:6.15E5
T: FTMS + p ESI Full ms [100.0000-1200.0000]
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COMe3.1-MeOD-1H
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17. Phé caa hop chat EH7
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4P #26 RT:0.12 AV:1 NL: 1.15E8
T: FTMS + p ESIFull ms [100.0000-1200.0000]

593.15540 610.18256
)\

633.39832
629.40265 |

650.

647.37756

42456

655.37964

658.38806

‘ 664.40326 71 34973

687.31335
T

717.34955
™

740.35724

733 .’.*1‘2166 |

600 610 620

630

637.30414
T

640 6!

Tt T T T
690

"
T
670

‘\\
T
660

701.37122
T T ey
50 680 700 710
miz

T
720

T
730

740



224

COME2 . 4-MeOD-1H

EFG04
T86°0

aLgt
860"
ZhE"
95g "
BST"
5EE"
LTE"
PEE’
SEE”
Z5E
LEE
0Tk
b

s e o

T
ZEF'T
Zhb 1
BIL"T
TELLE
TPL™T
EbL T
LE6°T-
£96°
086°1
oop*
19E"
ZHE”
06E"
HEE"
ost’
0BT"
L6L"
ELE
TEE"
SEL’
Zke"
EEE'L
LEE'E
OEE"
EEE'E
9EE"E
LER'E
553°¢
533°E
BLYE
069°%
BZH'E
ZEB'E
TGE §
958°¢€
062"k
SOE"F
LG
285°F
g09°
ESE'F

22CHAM COMEZ .4
10
1

HPNO

Current Data Farameters
PROCHKO

HRME

Parameters

cquisition
20200512

F2 = At
Date

15.36

Time

INSTRUM
PROBHD

5 mm EAEBQ BB/

EULEROG
™

MadD

SOLVENT

g
g B8 w
HMHaa N O
m=moa =0
O OEDMmDOMm O
LMEBIEER"E
onNm 0 e O
InnLogas
cubha®RE
SNESR "8
= ey =
—a =
2%. t
P
i
=& a
NHBEHOUE bE ~O
EZdRAsaOnBEOB

18

-20 usec

500.2420892 MH:
Z2.00000000 W

—————=== CHANNEL £l ———=———
1
1

500.2320998 Mp

65536

Processing parametes

F3 -
51
SF

EM

WD
558
e
[==3
BC

.30 Hz

1.00

L

Ppm

-
"

10

11

COME2 . 4-MeOD-1H

(@) cacp

DST°E
DT E
LET"E~

ECZ°E
oAl
SEZ°E
TFE'E
9pT €
£EE'E
LEE'E
DEE"E
EEE"E
L€
LEFTE
559°€
9897 E—~x
LT E—F
063 °E
BIB'E
ZEBTE
158 E
3CETE

NV

0"

Nz

4
{4
4
QOF"F
B
r
F
v

L5k
EGER BT
eSS b —g
voaTr

Boa e

HO-HD

FEHI

oz 'selioepp

ozL ‘szl vacpp

(goerP —

(se'oL)wery

S
(08 '0€ 'S’ L) GL'S pEP &




225

w
==
COMEZ .4-MeOD-1H % o)
= EC%R
L= o mor-r~- WA NN AT N0WY N | oo - m
o dhoao W Tl OIS MO e U WS od ow Oh DN oo~ @ o
™ e [~ 0=~ DA S ) T ) 60 e Oy O e oo @ om
L B B - - e e e e e R R R e I el o o
" \ ez | ||
NI/ Ve NV “Sss\Nez#
|
| I
f
I
§
|
|
|
I
1 | 1 |
ill |
i |”| JMU; i : i no
e TN A VIV AR N, V. L
T T T T T ki T T T T T i T T
2.5 24 2.3 2.2 21 2.0 1.9 1.8 1.7 1.6 1.5 1.1 1.0 0.9 ppm
e, q % : F s = A %
| 1 g o i e i T Nl
B WO e t
e - o wl - - "
COME2 . 4-MeOD-C13CPD Cosw
-LXEH
= =
2 aa
hod oL e furrant Data Paramaters
b s NIME TICHAN COMEZ 4
EXFHO - 2
| EFROCNQ 1
F2 - Roguisition Faranatars
Data 20200614
ng
£l 31250000 Hz
FIDRES 0.476837 Hz
RO 1.0465760 =ec
RG 198,57
oW 16.000 umec
bE £.50 usec
8 3035 ¥
D1 2.00000000 sec
D11 0.03000000 =ec
150 1
e CHANNEL 1 ==
SF01 12%5.7990329
U1 13
3 10,00 uses
PLW1 88, 00000000 W
e CHANNEL £3 —mmmmmen
5702 400
NUCZ H
CFOFRG{2 waltzle
BeRD2 50,00 usec
LAz 2200000000 W
PLW12 0.35764000 W
PIW13 ]
FZ — Frocessing parameters
51 12768
SF 1245 7880705 ME:z
WO Y
538 0
LB 1.00 Hz
GB (1]
BC 1.40
—_— RS = - et e e e
220 200 180 160 140 120 100 80 60 40 20 0 ppm



226

COMEZ2 . 4-MeOD-C13CPD

= a
- 2
o

T T T T T T T [T T | Rl I T | bl L T T 4
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 €60 50 40 30 20 Ppm

COMEZ2 , 4-MeOD-C13CPD

o e e w o «
e oW e = = @
G e N & & <
e~ M~ o I ™
A :

| |

(HL

== ; ; : [ : : e L

80 75 70 65 60 55 50 45 40 35 30 25 20 ppm



227

18. Phé cua hop chat EH8
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COME3 . 3-MeOD-C13CPD
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64.1.1-MeOD-1H
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64.1.1-MeOD-1H

Wl 6 e e T e AT e e 0 o0l oA AD C e O U) e ed h o e D O 0 Y R (=3 [ = ™
Oh & s W0 AN an wr o oy By L o T Rl N e B Bl el el B B Rt B =] uy R B wy =
Mmoo o oo oo o m o nan W TeTeSLsemMmAMRMMIMMmMMmmMo o =10 CON- s ) o m
R R R e B e e L S e & Haee 8 o
: S G YRY ||
S22 EEEEsSS ——

et

T
11

1.0

1.7 1.3 0.8 ppm
H e S S R T W T R (]
R | OBE W EE B’

64.1.1-MeOD-C13CPFD

n =
o @ TOTFWANDFOENCEOTOMAT A0 0MDINNT O
. . D@ TNAODENOEMEDOOMDT AT MO TN~ NS
= = A O i i N I
- " A O NT OO OGO T NN AOOEON T Moo oo~ Current Dats Parameters
ur ¥} DI~ = = o w W oW oT w00 0 00 0 OO0 04 04 T HAME TUYEN §4-1.1
L L i b A d Jd J  EXDNO = 2
| | PROCHO 1
FZ - Acguisition Parameters
20210218
18,20 h
AvanceNEO 600MHz
z1146a7_0Fe2 |
Tzgpgil
65536
Hz
Az
L
uses
usec
300.0 B
2.00000000 sec
0. 03000000 sec
1
L50.3772477 Mhz
uses
1 12.00 uses
PLWL B6.32000233 W
SFO2 600.3624014 MEz
Huc2 1H
CPDPRG(2 waltzBS
FCPO2 70.00 usec
BLWZ 27.03700066 KW
FLW12 0. 85177959 W
PLWL3 B.27754000 H
FZ - Processing paranmcters
SF LB _SEdE421 HHz
WoK =
G5B o
LB 1.00 HE
GH o
B 1.40

ppm



265

64.1.1-MeOD-C13CPD
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64.1.1-MeOD-HMBC
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24. Pho cua hop chat EH14
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COMD1.1-DMSO-1H
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COMD1.1-DMSO-C13CPD
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25. Pho cua hop chat EH15
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