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LOTI CAM POAN
T61 xin cam doan:

Pay 1a cong trinh vé nhirng nghién ctu cua riéng t6i duéi su huéng dan cua
PGS. TS. Nguyén Tién Dat va TS. Tran Quang Thuan.

Luan &n c6 st dung mot sb thong tin trich dan tir nhiéu ngudn tham khao
khac nhau va cac théng tin trich ddn d6 duoc ghi rd ngudn goc. Cac két qua nghién
ctru cua t6i duoc céng bd chung véi céac tac gia khac da duoc sy nhét tri cua dong
tac gia khi dua vao luan an. Cac sd liéu, két qua méi duoc dua vao luan an 13 trung
thuc khach quan va chua duogc cong bé trong bat ky mot cong trinh nao khac ngoai
c4c cong trinh cong bd cua tac gia. Luan an dugc thyuc hién va hoan thanh trong thoi
gian tdi lam nghién cau sinh tai Hoc vién Khoa hoc va Cong nghé - Vién Han Iam

Khoa hoc va Cong nghé Viét Nam.

Ha Noi, ngay thang nam 2025

Tac gia luan an

Tran Vin Hién



LOI CAM ON
Ludgn an Nghién cizu thanh phan hod hoc va mét so hogt tinh sinh hoc cua
cay chum ngay (Moringa oleifera) duoc thuc hién tai Hoc vién Khoa hoc va Céng
nghé - Vien Han 1am Khoa hoc va Cong nghé Viét Nam. Toi xin tran trong cam on
Hoc vién, tdp thé céc thay ¢é gido da givip dé tdi trong qué trinh hoc tdp va thuc

hién lugn an nay.

Toi Xin tran trong cdm on Ban ldnh dao cing toan thé can bg cuia Trung tam
Nghién cizu va Phat trién céng nghé cao, Vién Han 1am Khoa hoc va Cong nghé

Viét Nam, déd quan tam givip dé toi, tao moi diéu kién cho t6i hoc tdp va nghién citu.

Toi xin tran trong cdm on PGS. TS Nguyén Tién Pat va TS. Tran Quang

Thudn da tdn tinh hwéng ddn t6i hoan thanh lugn an nay.

Toi Xin tran trong cdm on cdc quy co quan, dodn thé c&c trung tam, vién
nghién cizu chuyén nganh, cde dé tai, dir an, da giip do, hé tro toi thyee hién lugn
an.

Dac bigét tdi xin chan thanh cam on toi gia dinh, ban be da luén quan tam,

giiip d, khich 1¢ toi trong sudt thai gian hoc tdp va nghién cizu.
Xin trén trong cam on!

Tac gia

Tran Vin Hién
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Ky hi¢u Tiéng Anh Dién giai
CcC Column Chromatography Séc ky cot
Carbon-13 Nuclear Magnetic | Phd cong hudng tir hat nhan
BC NMR
Resonance Spectroscopy cacbon 13
CH2ClI2 Dichloromethane Diclometan
Distortionless Enhancement .
DEPT . Phoé DEPT
by Polarisation Transfer
Dulbecco’s  Modified  Eagle | M6i truong nudi cdy té bao
DMEM _
Medium DMEM
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ECso Effective Concentration 50% Nong d6 c6 hiéu qua 50%
EDso Effective Dose 50% Liéu hiéu dung 50%
Epidermal  Growth  Factor ! , , _ i g .
EGFR Yéu to tang trudng bicéu bi
Receptor
ESIMS Electronspray lonization Mass | Pho khéi ion hoa phun mu dién
Spectrum tur
Proton Nuclear Magnetic | Pho cong hudng tir hat nhan
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Resonance Spectroscopy proton
'H-1H 'H-1H Chemical Shift | )
) Pho tuong tac proton-proton
COSsY Correlation Spectroscopy
HMBC Heteronuclear Multiple Bond | Pho tuong tac di hat nhan qua
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MS of-Flight Mass Spectrometer gian bay
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Quantum Coherence lién két
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IR Infrared Spectroscopy Ph6 hong ngoai
International Union of Purei .~ = . 2
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and Applied Chemistry
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s: singlet; d: doublet; dd: doublet doublet; ddd: doublet doublet doublet; t: triplet;
dt: doublet triplet; q: quartet; qui: quintet; m: multiplet; br: broad

Tén ciia cac hop chat dwoc sir dung nguyén goc theo tiéng Anh




1
MO PAU

Viét Nam thudc khu vuc nhiét déi gié mua dién hinh véi hé dong thuc
vat vo cung da dang va phong phd. Hoi nghi toan quéc vé sinh thai va tai
nguy@n sinh vat lan tht 8 do Vién sinh thai va Tai nguyén sinh vat két hop
Hoc vién Khoa hoc va Cong nghé da xac dinh c6 khoang 51400 sinh vat tai
Viét Nam trong d6 ¢6 khoang 7.500 loai/chung vi sinh vat, 20 nghin loai thuc
vat; 10.900 loai dong vat, 2.000 loai dong vat khong xuong séng va ca nudcC
ngot, 11.000 loai sinh vat bién... Day 1a ngudn tai nguyén thién nhién vo cling
phong pht cho cac nha khoa hoc nghién ciru dé tim ra cac hop chat phuc vu
nhu ciu cua con nguoi nhu: lam thudc chira bénh cho nguoi, gia stc va cay
tréng V.V...

Viéc sir dung céc loai thyc vat trong quéa trinh cung cap chét dinh
dudng, chita bénh ciia con nguoi trude day van dya vao kinh nghiém qua
nhiéu nam, nhiéu thé hé tuy da duc két thanh cac bai thudc y hoc co truyén
nhung con thiéu cac nghién cau khoa hoc 1am co s minh chang cho thanh
phan hda hoc va hoat tinh sinh hoc cua c4c 16p chat ¢ san trong tu nhién,
trong cac bai thudc y hoc co truyén.

Trong nhiéu nam gan day, voi su tién bo cua khoa hoc va céng nghé —
dic biét 1a trong linh vyc tach chiét, phan 1ap va xac dinh cau tric héa hoc —
nhiéu hop chat tu nhién di duoc phat hién, phan tach, x4c dinh cau tric va thi
nghiém céc hoat tinh sinh hoc qua dé luan giai tinh ning tac dung caa nhiéu
bai thudc gia truyén dong thoi phat hién ra nhiéu hoat chat méi c6 cac hoat
tinh sinh hoc quy gia phuc vu nhu cau chira bénh cho nhan dan.

Ho Moringaceae c6 mét chi & chi Moringa bao gdm 13 loai phan b
rong trén toan thé gisi ¢ cac vung khi hau nhiét doi va can nhiét doi. Két qua
nghién ctu mot sé loai thudc chi Moringa da phat hién ra nhiéu hop chat c6
hoat tinh sinh hoc 1y thi nhu: hoat tinh chéng oxy héa, khang viém, khang

khuan, khang nam, khang té bao ung thu va chéng tiéu duong.
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Ngay nay, mac du khoa hoc phét trién va doi sdng nhan dan duoc nang
cao nhung nhiéu cin bénh lai ngay cang tré nén pho bién va nguy hiém, de
doa strc khoé ciing nhu chat lugng cudc séng cua con ngudi. Bac biét, do tinh
trang 6 nhiém moi truong cling véi viéc lam dung thude khang sinh da khién
cho cin bénh viém nhiém tré nén phic tap va kho chira tri. Cac thé hé thude
khang viém cii dan tro nén kém hiéu qua, va do do, viéc tim kiém céc loai
thudc khang viém méi tir nguon gdc thién nhién 1a vo cung can thiét. Viéc
phan 1ap va chiét tach céac chat co tac dung khang viém tir cac loai duoc liéu
duoc str dung trong cac bai thuc dan gian, nhiam tim kiém cac hop chat thién
nhién c6 hoat tinh cao dé 1am thudc dung cho con ngudi va cho dong vat nuéi,
la xu thé duoc cac nha khoa hoc dic biét quan tam. Két qua nghién ctru mot
s6 loai thudc chi Moringa da phat hién ra nhiéu hop chat c¢é hoat tinh sinh hoc
dang quy nhu chdng oxi hoa, khang viém, khang khuan, khang nam, c ché té
bao ung thu, chdng tiéu duong. .. Dic biét, cdy Chum ngay Moringa oleifera
rat duoc quan tdm khong chi vi gia tri dinh dudng ma vi tac dung sinh hoc va
tiém ning Gng dung trong y dugc cia lodi cdy nay. Pé tai luan an: “Nghién
ciru thanh phan hod hec va mét sé hoat tinh sinh hec ciia cdy Chim ngay
(Moringa oleifera)” nghién ctru vé thanh phan hoa hoc phan 14 va phan ré cay
Chum ngay, dong thoi khao sat hoat tinh khang viém (théng qua kha nang tc
ché su san sinh NO) va hoat tinh ¢ ché vi khuan trén mot sé chung vi khuan
Vibrio gay bénh & thuy san cta cac can chiét va cac chat phan lap duoc, nham
tim kiém céac chat méi, cac chat cd hoat tinh sinh hoc dang chu ¥, ¢6 tiém ning
phat trién thanh thuéc ung dung trong diéu tri cac bénh viém nhiém cho nguoi
va cho thuy san.

Muc tiéu caa luan an:

Nghién ciu thanh phan héa hoc caa loai Chum ngay Moringa oleifera
Lam nham tim kiém céac ciu trac héa hoc mai, tim hiéu hoat tinh cac chét
duoc phan 1ap, 1am co so khoa hoc cho nhitng nghién ctu tiép theo.

Néi dung luan an bao gom:
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1. Phan lap cac hop chat tir 14 va ré lodi Chum ngay Moringa oleifera
Lam duoc thu hai & huyén Hoanh B tinh Quang Ninh bang phuong phap sic
Ky cot.

2. Xac dinh cau tric hoa hoc cac hop chat phan lap duoc bang cac
phuong phap phd IR, MS, 1D-NMR, 2D-NMR.

3. Panh gia hoat tinh @c ché san sinh NO va hoat tinh khang vi sinh vat

cua cac can chiét va cac hop chat phan lap duoc.
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CHUONG 1. TONG QUAN

1.1. Phan loai khoa hec, diic diém hinh thai va phan bé caa cay chum ngay

1.1.1. Phan logi khoa hec
Chum ngay thugc: Gidgi (regnum):  Plantae

Bo (ordo):  Brassicales
Ho (familia):  Moringaceae
Chi (genus): Moringa
Loai (species): Moringa oleifera

Chum ngay hay ba dau dai (Moringa oleifera) 1a loai thuc vat than g phé
bién nhat trong chi Moringa, xuét x& tir ving Nam A nhung ciing moc hoang va
dugc trong, khai thac va str dung nhiéu noi trén thé gigi do c6 gia tri kinh té cao [1,
2].
1.1.2. Pic diém hinh thai va phan bé

Cay than moc cao ¢ trung binh, ¢ d6 tudi truong thanh cay c6 thé moc cao
hang chuc mét. 1 tudi néu khéng cét ngon cay cd thé cao ti 5-6m va c6 dudng kinh
10 cm. 3-4 nam tudi 12 cay & d6 tudi truong thanh. Than cay ong chudt, khdng co
gai. L4 kép dai 30-60 cm, hinh 16ng chim, mau xanh méc; 14 chét dai 12—20 mm
hinh triing, moc d6i c6 6-9 doi. Cay trd hoa vao céc thang 1-2. Hoa trang kem, c6
cubng, hinh dang gidng hoa dau, moc thanh chlly & nach 14, c6 16ng to, nhidu mat.
Qua dang nang treo, dai 25-40 cm, ngang 2 cm, ¢6 3 canh, chd co6 hat hoi g6 Ién,
doc theo qua co khia rénh. Hat mau den, tron c¢6 3 canh, 16n ¢& hat dau Ha Lan [1,
2]. Chim ngay duoc phat hién phd bién ¢ ving son cuéc Hi Ma Lap Son tay
bac An D6 va da sir dung hon 4000 nam. Ngay nay, chim ngay duoc trong rong rii
& Chau Phi, Trung My, Nam My, Pong Nam A v.v. O Viét Nam, cdy Chum ngy
dugc trong rai rac & cac tinh khap ca nudc [1, 2].
1.2. Nhirng nghién ciru trén thé giéi vé Chum ngiy

1.2.1. Nhéeng nghién cizu vé thanh phan héa hec ciia chi Moringa
Chi Moringa 14 chi duy nhét trong ho Moringaceae bao gdm 13 loai, cu thé

nhu sau: Moringa arborea, Moringa borziana, Moringa concanensis, Moringa
drouhardii, Moringa hildebrandtii,Moringa longituba, Moringa ovalifolia,

Moringa peregrina, Moringa pygmaea, Moringa rivae, Moringa ruspoliana,


https://vi.wikipedia.org/wiki/Himalaya
https://vi.wikipedia.org/wiki/%E1%BA%A4n_%C4%90%E1%BB%99
https://vi.wikipedia.org/wiki/Ch%C3%A2u_Phi
https://vi.wikipedia.org/wiki/Trung_M%E1%BB%B9
https://vi.wikipedia.org/wiki/Nam_M%E1%BB%B9
https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_Nam_%C3%81
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Moringa stenopetala va loai ph6 bién nhit 1a Moringa oleifera [3]. Trong s 13
loai, nghién ctru hién tai loai duoc tap trung nghién ciu nhiéu nhat 13 Moringa
oleifera, Moringa stenopetala, Moringa concanensis va Moringa peregrina. Cay
Chum ngay M. oleifera c6 ngudn gbc tir An P9, 1a loai dang duoc nghién ctu
rong rai. Két qua 13, loai nay di duoc trong trén khip thé gidi, dic biét 1a trong
Chau A, Chau M7 Latinh, Florida, Caribbean va Quﬁn dao Thai Binh Duong. Céc
loai trong chi Moringa cé chtra cac thanh phan héa hoc khac nhau nhu cac
alkaloid, saponin, tannin, steroid, axit phenolic, glucosinolates, isothiocanates,
flavonoid va terpen va cac thanh phan khac[4-6].
1.2.1.1. Hop chdt flavonoid

Céc nghién ciru vé hoa thuc vat da phat hién nhiéu hop chat Flavonoid trong
thanh phan cua cac loai thuoc chi Moringa. Nam 2005, Elbatran va cac cong su da
phan 1ap bn hop chit flavonoid: rutin (1), chryseriol-7-O-rhamnoside (2), quercetin

(3), 3',5',6,8-tetramethoxyapigenin (4) tir loai M. peregrina [7].

1 2 3
R R R
1) O-GIcRha OH OH R . ~ 4
) H O-Rha  OCH; R
3) OH OH OH ) OCHj, OCH;  OCH;  OCH,

Ciing tur loai M. peregrina, cac nghién ctru khac cling phan 1ap dugc cac hop
chat apigenin (5), rhamnetin (6), quercetin (7), and chryseriol-7-O-rhamnoside (8),
rhamnetin-3-O-rutinoside (9), 6-methoxy-acacetin-8-C-4-glucoside (10) [8].

OH oH
1 2 3
R R R
s (5) H OH H HO
(©) OH OCH; OH
@) OH OH OH
® H O-Rha  OCH;  H;CO

9 y
O] O-GlcRha OCH;  OH - T

Nam 2007, Manguro va Lemmen di nghién cttu vé 14 cay M. oleifera va cong
bd duoc cac hop chat flavonoid kaempferol (11), astragalin (12), quercetin 3-O-4-
glucoside (13), kaempferol-3-O-a-L-rhamnoside (14), kaempferide 3-O-(2",3"-
diacetylglucoside) (15), kaempferol-3-O-[5-glucosyl-(1—2)]-[a-rhamnosyl-



(1—6)]-p-glucoside-7-O-a-rhamnoside (16), kaempferide 3-0-(2"-0-
galloylrhamnoside) (17), kaempferide 3-O-(2"-O-galloylrhamnoside)-7-O-a-
rhamnoside (18), kaempferol-3-O-[a-rhamnosyl-(1—2)]-[a-rhamnosyl-(1—4)]-4-
glucoside-7-O-a-rhamnoside (19) [9]. Nam 2014, nha nghién ciru Vongsak nguoi
Thai Lan ciing phat hién hai hop chit flavonoid 1a quercetin 3-O-g-glucoside (13),
kaempferol-3-O-a-L-rhamnoside (14) trong la cdy chum ngay M. oleifera [10].

1 2 3

. ) 5 R R R
R R R (15)  0-2",3"-diacetylglucoside OH OCH;
(11) OH OH H (16)  O-Gle-(1" —2")-Rha-(1"" = 6"-Glc  O-Rha  OH
(12)  0-Gle OH H (17)  O-(2"-galloylRha) OH OCH,
13) 0-Gle OH OH (18) 0O-(2"-galloylrutinoside) O-Rha OCH;
14) O-Rha OH H a9) O-[Rha-(1" — 2")-Rha-(1"4")-Glc 0O-Rha OH

Nam 2015, Leone va cic cong su dd phan 1ap duoc cac hop chat flavonoid
gom luteolin (20), genistein (21), daidzein (22), epicatechin (23), quercetin-3-O-
(6”-malonyl) glucoside (24), kaempferol-3-O-(6"-malonyl) glucoside (25),
kaempferol-3-rutinoside (26) tur 14 chum ngdy [6]. Cling trong nam 2015, nhém
nghién ctu nay ciing da cong bd thém hai hop chat khac la isorhamnetin (27),

myricetin (28) tur 14 chum ngay [11].

R
OH O e on OH
(20) 22) =u @3
R R Y 'y
(24) O-GleMal OH OH H
(25) O0GleMal  OH  H H
(26)  O-GlcRha OH H H
27 ou OH OCH, H
(28) OH OH OH OH

Nam 2016, Makita va cong sy di phéat hién cac hop chat flavonoid
kaemferol-3-O-(6"-acetylglucoside) (29), kaemferol-3-O-(6"-acetylglucoside-7-O-
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glucoside) (30), quercetin-3-O-(6"-acetylglucoside) (31), quercetin-3-O-(6"-
hydroxy-methylglutaroylglucopyranoside) (32), quercetin-3-O-[(6"-
acetylglucopyranosyl)-(1—6)]-(  f-glucopyranoside) (33), kaemferol-3-O-(6"-
hydroxy-methylglutaroylglucopyranoside) (34), isorhamnetin-3-O-(6"-hydroxy-
methylglutaroylglucopyranoside) (35), quercetin-3-O-(6"-acetylglucoside-7-O-
glucoside) (36), isorhamnetin-3-O-(6"-acetylglucoside) (37) tu loai M. ovalifolia
thu ¢ tur trang trai Moringa ¢ Lebowakgomo, Limpopo, Nam Phi [12].

1 2 3

R R R
30) 0-6"-acetylGlc O-Gle H
31 0-6"-acetylGlc OH OH
32) 0-6"-glutaroylGlc OH OH
33) 0O-6"-acetylGle(1 > 6)-Gle OH OH
(34) 0-6"-glutaroylGlc OH H
35) 0-6"-glutaroylGlc OH OCH3
R R R 36) 0-6"-acetylGlc 0-Glc  OH
(29)  O-6"-acetylGle OH H (37)  0-6"-acetylGlc OH OCH3

Pén nam 2021, nhém nghién ctru cia Tomas Rodriguez-Garcia va cac cong
su cling phat hi¢n thém thém duoc cac flavonoid myricetin 3-O-xylopyranoside

(38), apigenin 6,7-di-C-glucoside (vicenin-2) (39), neohesperidin (40).

OCHj;
HO RhaGlcO (0] \\\\\\Oi
\Qimj,o OH

OH O
R R S R R
38) 0-xyl H H OH OH (40)
39 H Gle  Gle H H

1.2.1.2. Hop chdt glucosinolate va isothiocyanate

Niam 2015, Tumer va cac cong su da phat hién cac hop chét glucosinolate va
isothiocyanate, gém: 4-(a-L-rhamnopyranosyloxy) benzyl glucosinolate (41), 4-
[(2'-O-acetyl-a-L-rhamnosyloxy) benzyl] glucosinolate (42), 4-[(3'-O-acetyl-a-L-
rhamnosyloxy) benzyl] glucosinolate (43), 4-[(4'-O-acetyl-a-L-rhamnosyloxy)
benzyl] glucosinolate (44), 4-[(a-L-rhamnosyloxy) benzyl] isothiocyanate (45), 4-
[(2'-O-acetyl-a-L-rhamnosyloxy) benzyl] isothiocyanate (46), 4-[(3'-O-acetyl-a-L-
rhamnosyloxy) benzyl] isothiocyanate (47), 4-[(4'-O-acetyl-a-L-rhamnosyloxy)
benzyl] isothiocyanate (48) khi nghién ctu vé loai M. oleifera trong tai trang trai
Moringa, Sherman Oaks, Hoa Ky [13]. Hop chat 4-[(5-D-glucopyranosyl-1—4-a-
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L-rhamnopyranosyloxy) benzyl] isothiocyanate (49) cling dugc phat hién tu la

chum gnay M. oleifera bai Maiyo va cac cong sy vao nam 2016 [14].

OH

OR OR
R R R’ R R R
41) H H H 45) H H H
42) Ac H H (46) Ac H H
43) H Ac H @7 H Ac H
44) H H Ac 38 H H Ac
49) H H Gle

Mot s6 hop chét glucosinolate va isothiocyanate khac ciing duoc nghién ciu
va phan 1ap tir mot sé loai thugc chi Moringa nhu: benzyl glucosinolate (50) [15],
glucoconringiin (51) [16], sinalbin (52) [11], isobutylthiocyanate (53) [17], benzyl

isothiocyanate (54) [18].
HO HO
\ O
o

OH

HO OH
\séo HO
0
\S/

N
HO NN\
0
o % OH HO N
HO ! 51)
HO 1o o |
s HO
Z4

(53

(54)

OH
(52)

Céc nghién ctiu gan day chi ra rang, isothiocyanate c6 nhiéu tac dung sinh hoc
quy nhu khang té bao ung thu, chdng dai thao dudng, khang khuan va tac dung chdng
viém [19-23].
1.2.1.3. Hop chdt phenolic acid
Nam 2009, nhdm nghién ciru cia Verma va cac cong su da phat hién duoc cac hop
chat phenolic gém gallic acid (55), ellagic acid (59), ferulic acid (60), chlorogenic
acid (65) trong la M. oleifra dugc thu thap tai vuon thuc vat cua Vién Nghién ctiu
Thuc vat Quéc gia (CSIR), Rana Pratap Marg, P.O. Box 436, Lucknow 226 001,

Uttar Pradesh, An D¢ [24]. Nam 2015, nhoém nghién citu Leone va cac cong su da
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phat hién cac hop chit phenolic: salicylic acid (56), gentisic acid (57), syringic acid
(58), cafferic acid (61), o-coumaric acid (62), p-coumaric acid (63), sinapic acid
(64) M. oleifra thu tai tinh Tindouf, phia Tdy Nam Algeria, canh bién gidi vai
Maroc [6]. Salicylic acid, thanh phan chinh cua aspirin, 1a mot loai thuc chéng
viém va dudng nhu c6 lién quan dén viéc ngin ngira mot sé loai ung thu. Trong khi
do, ferulic acid s¢ hitu nhiéu dic tinh sinh Iy khac nhau, nhu Gc ché ting cuong
khdi u, giam cau hinh lipid huyét thanh va gan (chu yéu l1a cholesterol toan phan),
giam muc chat béo trung tinh, duy tri tac dung bao vé chdng lai ton thuong gan.
Ngoai ra, hai phenolic gom cryptochlorogenic acid (66) va neochlorogenic acid (67)
cling duoc phét hién tir 14 cia loai M. oleifra va phan trén mat dat cua loai M.

peregrina [8, 10].

R R e} OH
R R =rR ¢
R R P (60) H OCH; OH OH
61) H H OH H
R 62) OH H H H
o) OH 63) H H OH H
R ® R R’ R (64) H OCH; OH OCH;
(55 H OH OH OH H R R
(56) H H H H OH .
(57) OH H H OH H R
(38) H OCH; OH OCH; H
OH
HO HO (0]
O
0 0
0 HO
0 ~ o™ OH
OH
OH HO
OH (65)
59)
O
OH HO. o OH
HOy,
0 OH
. OH
" N o™ HO OH
O
OH
N OH

HO

(66) (67)
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1.2.1.4. Hop chadt terpenoid
Vao nam 2011, El-alfy va cac cong su thuoc Khoa Dugc, Pai hoc Cairo,
Kasr-El-Ainy, Cairo, Ai Cap di nghién ctru vé loai M. peregrina (Forssk.) va phéat

hién cac hop chit terpenoid: lupeol acetate (68), f-amyrin (69), a-amyrin (70) [8].

(69) (70)

Nam 2016, nhom nghién ctru Saini va cac cong su da phat hién hop chat
terpenoid tur loai M. oleifera: all-E-lutein (71), all-E-luteoxanthin (72), 13-Z-lutein
(73), 15-Z-p-carotene (74), all-E-zeaxanthin (75),

‘\\\\\\\OH
NN

HO 71)

HO, WOH

NN NI

(74)

\\\\\\\OH

D NS Ve e e e e N

HO (75)



11

Céc hop chét phan lap duoc phét hién thé hién hoat tinh gy doc té bao trén
cac dong té bao ung thu vii (MCF 7) va rudt két (HCT 116) twong duong véi chat
d6i chimg dwong doxorubicin. Mit khac, cac phan doan chiét nudc, ethanol va n-
hexane cua la chum ngay loai M. oleifera dugc chitng minh la cé tac dung ha duong

huyét manh d6i véi bénh tiéu duong do Streptozitocin gy ra ¢ chuét [8].

1.2.1.5. Hop chat sterol

Niam 2013, nhdm nghién ciru ngudi Ai Cap gdm Abd EL Baky va EL-Baroty
da phat hién ra cac hop chat steroid la S-sitosterol (76), campesterol (77) va
stigmasterol (78) tur hat cua loai M. peregrina dugc thu thap tai Vuon Bach thao
Orman, Giza, Ai Cap [25]. Trong cung nam, Tesemma cung cac cdng Ssu da phat
hién ra hop chat cholest-5-en-3-ol ( 79) c6 trong can chiét acetone tho tir ré cua loai
M. stenopetala [26]. Nam 2014, hop chat g-sitosterol-3-O-4-D-galactopyranoside

(80), dugc Bargah va cong su phan lap tir chiét xuat chloroform cia vo cay M.

pterygosperma [27].

(76) 7 (78)

: on P H
\‘é//é/
HO 0
79) (80)

OH

Pén nim 2019, Ozcan va cac cong sy da cong bd mot loai hop chat steroid co
trong hai loai M. oleifera va M. peregrina: 24-methylene cholesterol (81),
campestanol (82), A’-campesterol (83), ergostadienol (84), clerosterol (85),
stigmastanol (86), A-avenasterol (87), A-avenasterol (88), A”!-stigmastanol (89)
[28].
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1.2.1.6. Hop chdt Alkaloid

Céc hop chit alkaloid ciing dugc phat hién trong cac loai thudc chi Moringa.
Ba hop chat alkaloid di duoc tim thay tir 14 loai M. oleifera bai Sahakitpicha va cac
cong su (2011) gdm marumoside A (90), marumoside B (91), pyrrolemarumine-4"-
O-a-L-rhamnopyranoside  (92), pyrrolemarumine  (93), methyl 4-(a-L-
rhamnopyranosyloxy) benzylcarbamate (95) [29].

NH, OH l
/
N (0]
Om N \ /O/\H
= 0
RO \
% HO o
RO
R OH

HO o

OH
R

©0)  u ©2)  Rha 04)

oD e ©)

N-benzyl,S-ethylthioformate (95) duoc tim thay cd trong ré cay M. oleifera
boi Nikkon cing cac cong su (2003) [30]. Hop chit N,a-L-rhamnopyranosyl
vincosamide (96) duoc phan lap tir ré chim ngay bai Panda cling cac cong su va
nam 2013 gém [31]. Céc hop chat aurantiamide acetate (97), 1,3-dibenzyl urea (98)
[32], 5,5-dimethyloxazolidine-2-thione (99) [16], O-Ethyl-4-[(a-L-rhamnosyloxy)-
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benzyl] carbamate (100), niazimicin (101) [33], niaziminin (102) va pterygospermin

(103) ciing da duogc phat hién tur loai chum ngay [34].

H

N
N O
H

"N

Rl
(96) /@/\ELO/\
H
o \N/>< 0
)L )\0 ]{OW R R
S 100) o H
/\© ) HO

oH oy s H
XX
S S
N N

(102) s Ac
[::::::[//J (103) L\\W[:::::]

Céc alkaloid tir chi Moringa thé hién nhiéu hoat tinh sinh hoc phong pht nhu

bao vé tim mach, hoat tinh khang khuan, khang nam, gy doc té bao... [31-33].

1.2.1.7. Hop chadt khac

Mot sb cong bd vé cac loai M. oleifera cho thay thanh phan hoéa hoc cua
chiing chtra nhiéu céc acid béo, ching han, nghién ctu cia Kleiman va céc cong
sy vao nam 2008 da phat hién oleic acid (104), linoleic acid (105), myristic aicd
(106), palmitic acid (107), stearic acid (108), arachidic acid (109), paullinic acid
(110), behenic acid (111) [35]. Hai acid béo palmitoleic aicd (112), linolenic
acid (113) duoc phat hién bai nhom nghién citu Abd El Baky va El Baroty vao
nam 2013 [25].
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Niam 2007, Manguro va Lemmen da phat hién mot sé hop chat phenolic
glycoside tir 14 chim ngay gom benzoic acid 4-O--glucoside (114), benzoic acid 4-
O-a-rhamnosyl-(1—2)-p-glucoside (115) va benzaldehyde 4-O-p-glucoside (116)
[9]. Cac hop chat nitril cling duoc tim thay tir loai M. oleifera va loai M. peregrina
bai hai nhdm nghién cau (Faizi va cong su, 2007) va (Shanker va cong su, 1994),
gom cac hop chat: niazirin (117), niaziridin (118), niazirinin (119), 4-(4’-O-methyl-
a-L-rhamnosyloxy) benzyl nitrile (120) [36, 37].

1 2
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(114) CO,H  O-Gle RO 0 R 5119; CH;CO H
(115) CO,H  O-Rha<(1"->2)-Glc 3
HO 120) CH

(116) CHO  O-Glc OH (2 ’ '

Mot s6 hop chat khac ciing dugc phét hién tir ba loai thugc chi Moringa 1a M.
oleifera, M. peregrina va M. stenopetala: moringyne (121) [23], a-phellandrene
(122), p-cymene (123) [38], eugenol (124) [39], vanillin (125) [40], 1,3-dilinoleoyl-
2-olein (126) [41], benzylamine (127) [42], D-allose (128) [39], 1,3-dioleoyl-2-
linolein (129) [41].
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1.2.2. Nhitng nghién cieu vé hogt tinh sinh hec loai Chum ngay (M. oleifera):

Moringa oleifera 1a cay thudc cd gia trj trong y hoc dan gian truyén théng.
Nhiéu nghién ctru duoc 1y da cho thiy kha ning cua loai cy nay c6 tac dung giam
dau, chdng viém, ha sbt, chong ung thu, chéng oxy hoa, cai thién chirc ning nio,
bao vé gan, bao vé da day, chdng loét, tim mach, chéng béo phi, chéng dong kinh,
chéng hen suyén, tri dai thao dudng, chong soi tiét niéu, loi tiéu, gay té cuc bo,
chéng di tng, chdng giun séan, chita lanh vét thuong, khang khuan, diéu hoa mién
dich va chbng tiéu chay. Panh gia nay 1a mot ban tom tit toan dién vé cac hoat dong
hoa hoc va dugc 1y ciing nhu cac cong dung chira bénh va truyén théng cua loai cay
nay. M. oleifera c6 cong dung duoc ly va truyén thong rong rai trong cac diéu kién
sinh ly bénh khac nhau. Chung ta sé€ xem xét cac dac tinh khac nhau cua M. oleifera

va tap trung vao cac dac tinh chira bénh khac nhau cua no.

1.2.2.1. Hogt tinh gidm dau, chéng viém va ha sét

Chiét xuét tir 14, hat va vo cdy chum ngay (M. oleifera) cho thiy hoat dong
giam dau déang ké & ca mo hinh trung tdm (phuong phap tim néng) va mé hinh
ngoai vi (phwong phap giy dau bang acid acetic) theo cach phu thudc vao liéu
lwong [43-45], va chiét xuat tir 14 cham ngay thé hién hiéu lyc giam dau twong tu

nhu dic tinh cua indomethacin [46] va thuc chéng dau nira dau phu thudc vao lidu
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lwong [47]. Bai tai chd cho thdy hiéu qua chéng lai chimg dau than kinh do bénh da
X0 cung gay ra [47].

Hoat dong chéng viém cua chiét xuat 1a chum ngay da dugc thé hién trong
md hinh gay phu chan do carrageenan gay ra [48-50]. Chiét xuét tir vo cay chum
ngay cho thiy hoat dong chéng viém twong dwong véi diclofenac trong cung mot
mo hinh. Pic tinh chéng viém cua ré ciing da duoc bao céo [51]. Co ché hoat dong
chéng viém c6 thé 1a do sy diéu hoa bach cdu trung tinh va con dudng c-Jun N-
terminal kinase [52]. Cac thanh phan hoat chat gép phan chdng viém la tannin,
phenol, alkaloid, flavonoid, carotenoids, p-sitosterol, vanillin, hydroxymellein,
moringine, moringinine, S-sitostenone va axit 9-octadecenoic [49-53]. Chiét xut tir
l4 chim ngay cho thay hoat dong ha st dang ké trong mé hinh gay sét do nam men
gay ra [54]. Chiét xuat ethanol va ethyl acetate cua hat chim ngay ciing cho thay

hoat dong ha st dang ké [54].

1.2.2.2. Hogt tinh vé than kinh

Cao chiét nudc cua 14 chim ngady di cho thdy kha ning chdng lai bénh
Alzheimer trong m6 hinh st dung thir nghiém hanh vi (nhiém vu mé cung céanh tay
Y xuyén tdm) [55]. Cao chiét tir 14 chum ngay ciing dugc chang minh vé kha ning
tac dong dé thay doi nong d6 monoamine trong ndo va hoat dong dién [56]. Mot
nghién ciru khéc str dung phan toluene-ethyl acetate caa chiét xuat methanol cua la
cham ngay cho thay hoat tinh nootropic manh [57]. Chiét xuat I4 chira vitamin C va
E, déng vai trd quan trong trong viéc cai thién tri nhg ¢ bénh nhan mic bénh
Alzheimer [58, 59].

Hoat tinh chdng co giat cua cao chiét tir 14 chum ngay duoc thé hién & ca mo
hinh pentylenetetrazole va md hinh sbc dién téi da st dung chudt bach tang duc
[60]. Chiét xuat nuéc cua ré cay chim ngay cé tac dung @c ché con dong kinh do
penicillin gay ra & chudt bach tang truong thanh [61, 62]. Chiét xuét ethanol cua l4
chim ngay thé hién ca hoat dong e ché hé than kinh trung wong va gian co trong
thiét bi quang ké va may quay [63-65], va ciing thé hién hoat dong giai lo au dang
ké trong thir nghiém cau thang va thi nghiém d6 cao cong voi mé cung theo cach
phu thudc vao liéu [66, 67].
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1.2.2.3. Hoat tinh khang ung thw

Chiét xuat ethanol va methanol cua l4 va qua chum ngay cho thay su cham
tang truong dang ké vé dong hoc khéi u trong cac nghién ciru mé hinh khéi u 4c
tinh & chudt [68]. Chiét xuat 14 chum ngay ciing thé hién hoat dong chdng ting sinh
trén té bao phoi A549 [69]. Thim do tac dung ddi voi cac diéu kién tién quyét ddi
Vé6i su di cin cia ung thu cho thy rang viéc sir dung chiét xuat 14 chim ngay vao
mang dém dan dén tac dung chdng tao mach, phu thudc vao lidu lugng, qua d6 cho
thay tiém niang chéng ung thu dang chu ¥ cua ching [70]. M6t nghién ciru khéc cho
thiy chiét xuat tr vo qua chim ngdy gilp ngian chin suy pha hay rudt két do
azoxymethane va dextran natri sulfat gay ra & chudt duc [71]. Chiét xuat tir ré va I
cham ngay cho thay tac dung gay doc té bao chéng lai ung thu v, ung thu gan va té
bao ung thu dai truc trang trong 6ng nghiém va té bao ung thu budng tring khang
cisplatin [72]. Chiét xuét hoa kich thich ting sinh té bao & té bao binh thudng nhung
khéng phai ¢ té bao ung thu, trong khi chiét xuat tir 14 cho thay tac dung chéng ung
thu va bao vé gan rd rét, nhitng phat hién nay cho thay tiém ning tai tao cia MO
bén canh tac dung chéng ung thu cua né [73]. Cac nghién ciru mai nhit ciing chtng
minh rang, chiét xuat va dau tir hat chaim ngay thé hién hoat tinh &c ché nhiéu trén
dong té bao ung thu khac nhau [74-76]

Cac thanh phan thyc vat nhu niazimicin, carbamate, thiocarbamate, nitrile
glycoside va cac chat khac nhu quercetin va kaempferol chiu trach nhiém vé hoat

dong chong ung thu cua loai cay nay [77].

1.2.2.4. Hoat tinh tac dung Ién h¢ sinh san

Chiét xuat tir 14 cho thay su gia ting ddng ké trong lwong cua tinh hoan, tdi
tinh, mao tinh hoan va diém sb cao hon vé sy truéng thanh mao tinh hoan va sy
hinh thanh long dng cling véi su gia tang duang kinh dng sinh tinh (tat ca céc liéu)
[78]. Chiét xu4t ethanol c6 tac dung diéu chinh lai sy biéu hién cua ban phién ma c-
Kit va Oct4 doc 1ap véi con dudng qua trung gian cua cac té bao sinh tinh tién day
thi & chudt bach tang duc Thuy Si trong mé hinh thiét hai do cyclophosphamide gay
ra [79]. Chiét xuat chum ngay ciing cho thay tac dung hiép ddng vai estradiol va tac

dung tc ché véi progesterone [80]. L& chim ngay tuoi chira khoang 11.300-23.000
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IU vitamin A, c6 vai tro chinh trong cac qua trinh khac nhau, chang han nhu sinh

san, ting trudng va phat trién phoi, phat trién mién dich va biét hoa té bao [11].

1.2.2.5. Hoat tinh bdo vé gan

Chiét xuat 14 chim ngay di cho thay tac dung bao vé gan chdng lai carbon
tetrachloride va doc tinh gan do acetaminophen gay ra ¢ chudt Sprague Dawley
[81]. va con c6 tac dung bao vé gan chdng lai thudc chéng lao va tén thuong gan do
alloxan gay ra & chudt mic bénh tiéu duong [82]. Ché do an c6 bd sung Ia cham
ngay trong 21 ngay cho thay tiém nang dang ké trong viéc 1am giam ton thuong gan
[83]. Alkaloid, quercetin, kaempferol, flavonoid, acid ascorbic va

benzylglucosinolate dugc cho la cé tac dung bao vé gan [84].

1.2.2.6. Hogt tinh bdo vé da day va chong I loét

Chiét xuat tir 14 chum ngay dugc chiing minh lam giam dang ké chi s6 loét
trong mo hinh loét da day do ibuprofen gay ra va trong xét nghiém thit mén vi [85],
va giam dang ké cac vét loét ta trang do Cysteamine giy ra va loét do cing thang
cling duoc quan sét thiy [86]. Bisphenol va flavonoid c6 thé gop phan tao nén dic
tinh nay [87].

1.2.2.7. Hoat tinh Ién hé tim mach

Chiét xuat 14 chuim ngay c6 tac dung 1am giam dang ké ndng do cholesterol
va bao vé chudt Wistar duc khoi tinh trang réi loan lipid mau do thiéu sat [88]. Tac
dung ha huyét ap cua chiét xuat 14 chim ngay ddi véi chudt bi ting huyét ap tu phét
da dugc chang minh, ngoai ra con lam giam tac dung diéu hoa nhip tim va ting co
bop co ¢ tim éch bi co 1ap [89]. Céc thanh phan c6 tac dung ha huyét 4p Ia niazinin
A, niazinin B va niazimicin [90]. Chiét xuat 14 chiim ngay ciing cho thay tac dung
bao vé tim mach chéng lai chitng nhdi mau co tim do isoproterenol gy ra & chudt
bach tang Wistar duc; Co ché hoat dong bao vé tim mach nay dwoc phat hién 1a tac
dung chéng oxy hoa, ngin ngira peroxid hda lipid va bao vé cac réi loan md bénh
hoc va siéu ciu trdc do isoproterenol gy ra [91]. Mot nghién ctu vé tac dong cua
chiét xuat 14 chum ngay trén cac hé thong mé khéac nhau cho thay sy giam viém va
tich tu lipid [92].
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1.2.2.8. Hogt tinh chong béo phi

Sy giam dang ké chi s khéi co thé di duoc quan sat thy sau khi diéu tri
bang duong udng bang bot 14 chum ngay so véi dbi ching [93]. Két qua trén chuot
ting cholesterol mau cho thay chiét xuat methanol cua a4 chim ngay gitp giam
dang ké tong lugng cholesterol, chat béo trung tinh va trong luong co thé sau 49
ngay, hon nita, cac chi sé sinh hoc cua gan, trong lwong co quan va luong duong
trong mau ciing giam [94]. Cac co ché bao gom diéu hoa giam biéu hién mRNA cua

leptin va resistin va diéu hoa tang biéu hién gen adiponectin & chudt béo phi [94].

1.2.2.9. Hoat tinh chong hen suyén

Chiét xuat hat chum ngay cho thay tac dung bao vé chong lai bénh hen suyén
nhu d3 dugc nghién cau trén nhiéu mé hinh khac nhau; co ché duoc dé xuat cho tac
dung nay la tac dung gidn phé quan truc tiép két hop véi tac dung chdng viém va
khang khuan [95] va tic ché phan ang qua man ngay lap tac [96]. Chiét xuat ethanol
cua hat cham ngay duoc thir nghiém chéng viém duong hd hap do ovalbumin gay
ra & chuot lang cho thiy su gia ting dang ké cac théng sé6 hd hap va giam

interleukin trong rira phé quan phé nang [97].

1.2.2.10. Hoagt tinh huyét hoc

M6t nghién cau ngau nhién, mu d6i, ¢6 d6i chiing gia dugc duoc thuc hién
trén nhitng phu nit bi thiéu mau véi nong 6 hemoglobin trong khoang tir 8 dén 12
g/dL va dugc diéu tri bang cao chiét 14 chum ngay, két qua cho thiy sy gia ting
luong hemoglobin trung binh va huyét sic t6 trung binh trong co thé [98]. Mot
nghién cau khac tiét 16 rang khi nguoi tinh nguyén khoe manh ding chum ngay

trong 14 ngay, s6 lwong tiéu cau da duoc cai thién dang ké [99].

1.2.2.11. Hoaqt tinh tr; tiéu duwong

Chiét xuat 14 cham ngay cho thiy hoat dong ha duong huyét va ha duong
huyét dang ké & chuot mac bénh tiéu duong binh thuong va do alloxan gay ra [100].
Mot nghién ciu phuc tap da duoc thuc hién dé xac dinh tac dung cua chiét xuat
nuéc 14 doi vai thanh phan lipid, trong luong co thé, glucose, insulin huyét tuong,
danh gia m6 hinh can bang noi mdi va xét nghiém dung nap glucose dudng ubng &

md hinh chudt khang insulin (IR) va chudt mac bénh tiéu duong loai 1. Chuét IR
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dugc cho dn ché d6 in nhiéu fructose va chudt méic bénh tiéu duong loai 1 dugc
diéu tri bang Streptozotocin (STZ) (55 mg/kg). Chudt IR cho thay sy gia ting tinh
trang ting insulin mau, ting dwdng huyét va trong luong co thé, trong khi chuot
méc bénh tiéu duong do STZ gay ra cho thay ting insulin mau va ting duong huyét.
Str dung chiét xuit 14 trong 60 ngay da dua tat ca cac thong sb bat thuong tro vé
mtc binh thuong [101]. Chiét xuat caa 14 chum ngay ciing &c ché sy hinh thanh cac
san pham cudi cung cua qua trinh glycat hda bang cach giam qué trinh glycat hoa
protein do monosaccharide gay ra [102]. Glucomoringin, phenol, flavonoid,
quercetin-3-glucoside, chit xo va phenol di duoc bdo cdo 1a c6 tac dung chéng dai
thao duong [103].

1.2.2.12. Hoat tinh loi tiéu va chong sdi tiét niéu

Chiét xuat tir 14, hoa, hat, ré va vo cay chim ngay lam tang lugng nudc tiéu &
chuot, trong d6 chiét xuat tir 14 cho thay tac dung loi tiéu phu thuoc vao liéu luong
I6n hon muc kiém soat nhung it hon hydrochlorothiazide. Campesterol, stirysterol,

p-sitosterol va avenasterol chiu trach nhiém cho hoat dong nay [104].

Chat chiét xuat nuéc va con cua la chim ngay cho thay hoat dong chéng soi
tiét niéu & md hinh chudt ting oxy niéu [105] va trong md hinh soi tiét niéu do

ethylene glycol gay ra [106].
1.2.2.13. Hoat tinh chong d;i iing

Chiét xuit ethanol cua hat chum ngay tc ché phan vé thu dong ¢ da do khéng
thé khang globulin mién dich G (1gG) gay ra va giai phong histamine tir t& bao
mast; co ché hoat dong nay cd thé 1a hoat dong 6n dinh mang [107] va ciing 1am

giam tan suét tray xudc trong mé hinh nhay cam véi Ovalbumin [108].

1.2.2.14. Hogt tinh tay giun san

Chiét xuat tir 14 chim ngay cho thay hoat tinh diét giun sén manh, can it thoi
gian hon dé 1am té liét Pheretima posthuma [109]. Trong xét nghiém diét triang cua
san ky sinh, chiét xuat ethanol va chiét xuat nuéc cho thdy kha niang tc ché ng
tring lan luot 12 95,89% va 81,72%, va trong xét nghiém diét au tring, ching cho
théy hiéu qua tuong tng 13 56,94% va 92,50% [110].
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1.2.2.15. Hogt tinh chéiza lanh vét thuwong

Chiét xuat tir 14, chi kho va hat cham ngay cho thiy su gia ting dang ké vé
ham lugng hydroxyproline, toc d6 dong vét thuong, d6 bén pha v& u hat va trong
lwong khd cua u hat, dong thoi giam dién tich seo va d6 bén rach da khi rach, cit bo

va chét. md hinh vét thuong khong gian & chuot [111].

Céc nghién ciru tién hanh vé tac dung chira lanh vét thuong cua chiét xuat 14
cham ngay & dong vat mic bénh tiéu dudng cho thiy sy tai tao mé duoc cai thién,
giam kich thudc vét thuong, diéu hoa giam cac chat trung gian gdy viém va ting
yéu t6 ting trudng ndi md mach mau trong cac mo vét thuong [112], va tac dung
chéng ting sinh va chong di cu ddng chu ¥ trén co thé binh thudng. nguyén bao soi
0 da nguoi [113].

1.2.2.16. Hoat tinh khang khudn

Chiét xuat ethanol cua 14 chim ngay cho thay hoat dong khang khuan chéng
lai tat ca cac vi khuan duoc thir nghiém [114]. Chiét xuat chloroform cé kha ning
chéng lai cdc mam bénh nhu Salmonella typhi, Pseudomonas aeruginosa,

Escherichia coli va Vibrio cholerae [115].

Chiét xuit ethanol cua ré va vo cay chum ngay c6 hoat tinh khang nim chéng
lai Aspergillus niger, Neurospora crassa, Rhizopus stolonifer va Microsporum
gypseum [116], va ciing cho thdy hoat dong wc ché chong lai Leishmania donovani
[117]. Nhiéu nghién ctu cho thay chiét xuat hat chum ngay c6 thé 1a mét lya chon
tiém ning dé 1am sach ngudn nudc vi né Gc ché su phat trién cua vi khuan trong

moi truong thach va dinh dudng [118].

Chiét xuat methanol cua 14 wc ché mam bénh dwong tiét niéu, chang han nhu
Staphylococcus aureus, Klebsiella pneumoniae, S. saprophyticus va E. coli [119].
Flavonoid, tannin, steroid, alkaloid, saponin, benzyl isothiocyanate va
benzylglucosinolate duwoc cho la c¢6 tac dung khang khuan [120], trong khi

pterygospermin duoc phat hién 13 c6 tac dung chéng nam [121].
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1.2.2.17. Hoat tinh diéu hoa hé mién dich
Chiét xuat methanol ciia cay chim ngay kich thich phan tng mién dich dich
thé va té bao [122]. Ngoai ra, chiét xuat con cho thay sy gia ting mat do quang hoc

va chi s6 kich thich, cho thay sy ting sinh té bao lach [123].

1.2.2.18. Hoat tinh chong tiéu chay

Chiét xuat tir hat cham gnay cho thay sy giam dang ké kha ning van dong
cua dudng tiéu hoa va dugc phét hién 1a c6 hiéu qua trong viéc diéu tri tiéu chay do
dau thau dau & chudt Wister duc. Hoat tinh chong tiéu chay cé thé 1a do cac thanh

phan hoa hoc thuc vat nhu tannin, saponin va flavonoid [124].

1.2.2.19. Mgt s6 hoat tinh khac
Chiét xuét tir hat chum ngay dugc phat hién 1a cé hiéu qua trong viéc diéu tri
tiéu chay do dau thau dau ¢ chudt Wister duc. Hoat dong chéng tiéu chay co thé la

do cé4c thanh phan héa hoc thyc vat nhu tannin, saponin va flavonoid [124].

Céc nghién cuiu tién 1am sang cho thay loai cay nay cd tac dung giam dau,
chéng viém, ha sét, chong ung thu, chdng oxy hoa, nootropic, bao vé gan, bao vé da
day, chdng loét, tim mach, chéng béo phi, chéng dong kinh, chdng hen suyén, tri
dai thao duong, chdng soi tiét niéu, loi tiéu, gay té cuc bo, tac dung chdng di ung,
chéng giun san, chira lanh vét thuong, khang khuan, diéu hoa mién dich va chéng
tiéu chay. Nhitng hoat dong nay co thé la do céac thanh phan thyuc vat cé trong ré,
than, vo, 14, hoa, vo va hat caa nd. M. oleifera mang lai gié tri to Ién, c6 thé tao co
s& cho viéc bo sung thude va nén dugc str dung dé nang cao sic khoe cong dong.
N6 ciing c6 thé duge xem xét dé diéu tri cac bénh khac nhau nhu mot liéu phap thay
the.

1.3. Nhirng nghién ciru trong nwéc vé Chum ngay (M. oleifera)

O nudc ta, nam 2013, Tran Céng Luan va cong sy di cong bd hop chat
vitexin lan dau tién phan lap tir chi nay va isoquercitrin thé hién hoat tinh chéng oxi
hoa tir phan doan etyl acetat trong la chum ngay [16, 125]. Trong d6 isoquercitrin
c6 hoat tinh quyét géc tu do DPPH cao hon vitexin va cao hon ching duong

vitamin C. - Vitexin dat dugc 21,66 % nang luc khir cua vitamin C va isoquercitrin
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dat dugce 70% ning luc khir ciia Vitamin C. Vitexin ¢é hoat tinh quét gc hydroxyl

tu do cao nhat, cao hon vitamin C [125, 126].

Nam 2015, Thai Thi Ngoc Hao da nghién cau hoat tinh khang khuan va
chdng viém tir chiét xuat ethanol tir hat M. oleifera. Nghién ctru in vitro vé hoat tinh
khang khuan, hat M. oleifera thu dugc bang phwong phap thim thau cho thiy gia tri
nong d6 trc ché tdi thiéu (MIC) vira phai d6i véi Staphylococcus aureus. Bic biét,
dich chiét hat tir Viét Nam qua qué trinh tham thau cho thy kha ning wc ché twong
d6i t6t doi voi vi khuan Vibrio cholera ¢ néng do thap nhat 0,195 mg/ml. Tuy
nhién, Escherichia coli dudng nhu khong bi anh huong & ndng do chiét xuat 50
mg/ml di véi tat ca céc dich chiét. Nghién ciu chéng viém duya trén ching phu
chan chudt do carrageenan gay ra cho thay su giam déng ké & vj tri bi viém ddi véi
tat ca cac chat chiét xuat. Dich chiét hat chum ngay tir Cuba va Viét Nam sir dung
phuong phap tham thau (lan luot 14 1,374 g/kg va 1,470 g/kg) thé hién hoat tinh @c
ché myeloperoxidase (MPO) tai ving phu né twong ty nhu thudc khang viém
prednisone liéu 5 mg/kg. Hat chim ngay oleifera tham thau,  lic, khang khuan,
chéng viém, myeloperoxidase [127].

Nam 2020, B4 Bich Hang va céc cong sy da nghién ciru vé tac dung gay doc
té bao ung thu & nguoi bang can chiét phenolic. Cac dong té bao u &c tinh ¢ ngudi
(té bao A375 va té bao A2058), cling nhu cac nguyén bao s¢i binh thuong ¢ nguoi
(té bao WS1 va té bao NHDF), duoc dung lam chat d6i chung, duoc sir dung dé
nghién ciru tac dung chong tang sinh cua dich chiét va cac phan doan. Sau khi diéu
tri, kha nang séng st cua té bao duoc phat hién bang xét nghiém WST-1. Cac phan
doan chiét tir methanol (MO-ME), chloroform (MO-CH) va ethyl acetate (MO-EA)
¢ kha nang ¢ ché sy ting sinh cia té bao A375 va té bao A2058 theo cach phu
thudc vao lidu luong. Trong sb cac can chiét, cin MO-EA c6 doc tinh té bao manh
nhat d6i voi té bao ung thu. Kha ning giy doc té bao ciia MO-EA con duoc thé hién
qua gia tri 1Cso (25-50 lg/ml) thap so voi 1Cso cia MO-ME (100-150 lg/ml),
MOCH (100-150 Ig/ml), MO-HE (> 200 Ig/ml), MOWA (> 200 Ig/ml) v MO-RE
(> 200 Ig/ml). Trong sé hai dong té bao ung thu hic té dugc thir nghiém, té bao
A375 dudng nhu nhay cam hon véi MO-EA so v6i A2058 véi I1Cso lan luot 12 40,80
+ 2,12 Ig/ml va 52,74 + 1,87 Ig/ml. Ngoai ra, khdng c6 sy &c ché dang ké nao ddi
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v6i MO-HE, MO-CH, MOWA va MO-RE trén céc té bao nay (ICso > 200 Ig/ml).
Nguoc lai, té bao WS1 va té bao NHDF it nhay cam hon véi tic dung gay doc té
bao cua chiét xuit hoic phan doan. O ndng d6 cao nhit (200 Ig/ml), MO-ME va
MO-EA cho thiy tac dung gy doc té bao nhe trén céc té bao nay sau 48 gid thir
nghiém [128].

Nam 2022, Nguyén Thi Thuy va Nguyén Cong Ha di nghién ctu vé anh
huong caa vién thém bot cham ngay va bot nghé vao khau phan an caa ga mai dén
ning suat dé tring va ty 1é no cua trang ga ¢ Mién Nam Viét Nam. Viéc bo sung
khau phan an 1% bot chiim ngay cho thy 1am ting san luong tring va tac dong tich
cuc dén suc khoe cua ga [129]. Nhitng két qua nay cd thé 1a do su hién dién cia cac
hop chat phytochemical trén 14 Moringa, 12 ngudn cung cip vitamin A, riboflavin,
beta-carotene, canxi va a-tocopherol [130], cac hop chat nay nhu beta-carotene khi
duoc thém vao thirc dn, hoat tinh sinh hoc nay cling véi céc chat hoa hoc thuc vat,
lam ting san luong trimg va ¢ tac dong tich cuc dén sicc khoe ga. Tac dung chinh
cuia hoat chat nay 1a &c ché cac vi khuan gay bénh va noi doc té trong rudt va tang
hoat dong cua tuyén tuy, dan dén qua trinh trao d6i chat va sir dung céc chat dinh
dudng tt hon, tir ¢6 1am tang kha nang tiéu hoa thirc an va cai thién hiéu qua thuc
an & ga [131].

Nam 2022, Nhém nghién ctru gom Nguyén Trung Hiéu va céc cong su da
cong bd trén hoi thao Khoa hoc va Cong nghé. Nghién cau vé danh gia kha nang
khang khuan va chéng tiéu chay cua loai M. oleifera. Can chiét etanolic cua M.
oleifera cho thay hoat dong trc ché chdng lai mot sé ching vi khuan lién quan dén
bénh tiéu chay khac nhau, bao gom Salmonella spp., Shigella spp., Vibrio spp. va E.
coli. Biéu tha vi 1a thi nghiém cho thay chiét xuat etanolic ciia M. oleifera tc ché
chung S. enteritidis khang ampicillin véi duong kinh viing tc ché 8,50 + 0,00 mm ¢
nong do sir dung 1a 100 mg ml. Cac vi khuan chi thi gay bénh dugc sir dung nhu S.
typhii gay bénh thuong han; S. enteritidis, S. flexneri gay tiéu chay; S. boydii gay
bénh ly; E. coli 1a nguyén nhan gay ra bénh tiéu chay; Vibrio spp. gay ra mot sb
bénh nguy hiém & nguoi nhu bénh ta (V. cholerae), bénh da day ruot (V.
parahaemolyticus). Nhitng vi khuan nay bi @c ché manh bai chiét xuat etanolic cua
M. oleifera. Nhitng két qua d6 chitng minh manh mé rang can chiét chim ngay c6

tiém ning hoat dong khang khuan cao [132].
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Tur cac nghién ctu dd cong bd, c6 thé thdy cdy Chum ngdy (Moringa
oleifera) 1a mot ngudn thuc vat gidu tiém ning vai thanh phan héa hoc da dang, bao
gom céc flavonoid, alkaloid, acid phenolic, glucosinolate, isothiocyanate, terpenoid,
sterol va cac acid béo. Nhiéu hop chit trong sé nay thé hién cac hoat tinh sinh hoc
ndi bat nhu: chdng oxy hoa, khang viém, khang khuan, khang ung thw, bao vé gan,
diéu hoa mién dich, va ha duong huyét. Cac nghién ciru duoc ly hién dai ciing cho
thay chiét xuat tir nhiéu bo phan khéac nhau cua cay c6 tac dung sinh hoc rd rét, phu
hop Vvéi cac ung dung truyén théng trong y hoc dan gian. Tuy nhién, phan Ién cac
nghién ctu hién nay van tap trung vao chiét xuat thd hoic khao sat dinh tinh mot sé
nhém chat chinh, trong khi viéc phan lap va xac dinh cau tric cu thé cac hop chit
chua thuc sy toan dién, dic biét 1a doi véi ngudn nguyén liéu trong tai Viét Nam.
Ngoai ra, viéc danh gia hoat tinh sinh hoc cua cac hop chat don 1¢ ciing con han
ché, nhat Ia trong mdi lién hé vai cac bénh 1y dic thu va didu kién sinh théi tai dia
phuong.

Vi vy, dé gop phan lam sang to co so khoa hoc cho cac tac dung sinh hoc
ctia cay Chum ngay, dong thdi mé rong tiém nang tng dung duoc liéu ban dia trong
phong va diéu tri bénh, viéc nghién ciru mot cach cé hé thong vé thanh phan hoa
hoc ctia cac bo phan cdy Cham ngay trong tai Viet Nam, két hop danh gia hoat tinh

sinh hoc di kém 1a thuc su can thiét.
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CHUONG II. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
2.1. Péi twong nghién ciu:

Cay Chum ngay:

Tén thuong goi: Chum ngay, ba dau dai
Tén khoa hoc: Moringa oleifera

Ho: Chum ngay (Moringaceae)
Dia diém thu mau: Hoang Bo, Quang Ninh
Thoi gian thu mau: Théang 7 nim 2019

Nguoi giam dinh mau: TS. Nguyén Thé Cuong

Vién Sinh thai va Tai nguyén Sinh vat

Hinh 2.1. L& va ré cay Chum ngay
2.2. Phuong phap nghién ctiru

2.2.1. Phwong phdp ngém chiét
Mau thuc vat dugc thu hai, 1am sach phoi kho, nghién nhé va ngam chiét ¢

nhiét d6 phong véi methanol. Dich chiét gom lai va c6 can dudi ap suat giam thu

duoc can chiét methanol. Can chiét nay duoc hod voi nuéc roi chiét long 1ong Voi
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cac dung moi khac nhau (n-Hexane, ethyl acetate) dé thu duoc cac phan doan chiét
va dich nudc.

2.2.2. Phwong phdp phdén Igp cac hgp chat
Phan lap cac hop chét sach thi chung toi da dung mot s6 phuong phap chiét,

sic ky théng thuong (chiét phan 16p cac dung méi co6 d6 phan cuc khéc nhau, sic ky
I6p mong TLC, sac ky cot) két hop véi sac ky long HPLC.
2.2.2.1. Sdc ky 16p mong (TLC)

Sic ky 16p mong duoc thuc hién trén ban mong trang sin silica gel 60 Fasq va
RP-18 Fasss (Merck - Puc). Cac vét chat dugc phat hién bang dén tir ngoai o hai
budc séng 254 nm va 366 nm hoac ding thudc thir 1a dung dich H2S04 10% phun
déu 18n ban mong réi ho nong tir tir cho dén khi hién mau.
2.2.2.2. Sac ky cét

Sic ky cot duoc tién hanh vai pha tinh 13 pha thuong (Silica gel 60, 0,04-0,06
mm, Merck - Puc) hodc pha dao RP-18 (Fuijisilisa - Nhat Ban), nhya trao doi ion
diaion HP-20 (Mitsubishi Chem. Ind. Co., Ltd.) va sephadex LH-20. Cung véi cac
loai cot co kich thudc phli hop voi luong chat dua vao sic ky.
2.2.2.3. Sdc ky léng hiéu lang cao (HPLC)

Sic ky long duogc thuc hién trén may HPLC Agilent 1260 véi véi cot sac ky
HPLC va dung dung m6i MeOH va nuéc dung cho may HPLC.

2.2.3. Phwong phdp xdc dinh cdu tric cac hep chat
2.2.3.1. Piém néng chay (mp.)

Piém nong chay duoc xac dinh bang may Mel-Temp 3.0 (Thermo Scientific)
cua Vién Hoa Sinh bién — Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
2.2.3.2. B¢ quay cuc ([a]p)

Do quay cuc duge do trén may JASCO P-2000 Polarimeter cua Vién Hoa
Sinh bién — Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
2.2.3.3. Phé hong ngoai (IR)

Ph6 hdng ngoai duge do trén may Tensor 37 FT-IR spectrometer (Bruker,
Ettlingen, Germany) cua Vién Hoa Sinh bién — Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.
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2.2.3.4. Phé khoi (MS)

Pho khéi phun mu dién tir ESI-MS duoc do trén Agilent 1260 series LC-MS
single quadrupole cua Vién Hoa sinh bién.

Ph khéi phan giai cao duoc do trén may Waters Q-TOF micromass
spectrometer cia Truong PHQG Chungnam, Han Quéc va may Agilent 6530
iFunnel Q-TOF LC/MS cua Vién Hoéa sinh bién.
2.2.3.5. Phé céng hwong tir hat nhan (NMR)

Pho cong hudng tir hat nhan ghi bang may BRUKER AVANCE 500 MHz va
BRUKER 600 MHz cua Vién Hoa hoc — Vién Han Iam Khoa hoc va Céng nghé
Viét Nam.

Céc k¥ thuat pho cong huéng tir hat nhan duoc st dung bao gom:

- Phé cong huong tir hat nhan mot chiéu (1D NMR): *H NMR, C NMR va
DEPT,;

- Ph6 cong hudng tir hat nhan hai chiéu (2D NMR): HSQC, HMBC, COSY va
NOESY/ROESY.

Dung méi dugc sur dung bao gém cac dung moi: acetone-ds, CDCI3, CD30D,
DMSO-ds ... Viéc lra chon dung méi do phu thudc vao ban chat cia tierng mau, theo
nguyeén tac dung moi phai hoa tan hoan toan mau thu.

2.2.4. Phwong phap danh gid hoat tinh sinh hoc
2.2.4.1. Phwong phdp thir hogt tinh izc ché san sinh nitric oxide (NO)

Hoat tinh Gic ché san sinh NO dinh huéng khang viém duoc danh gia trén dong
té bao RAW?264.7 [133].

- Vit tu hod chét: Lipopolysaccharides (LPS) tir Escherichia- coli cia Sigma
Chemical Co. (St. Louis, MO, USA). Dulbecco’s Modified Eagle’s Medium
(DMEM), fetal bovine serum (FBS) were from Life Technologies, Inc.,
(Gaithersburg, MD, USA). Sodium nitrite, sulfanilamide, N-1-
napthylethylenediamine dihydrochloride va dimethyl sulphoxide (DMSO) cua
Sigma Chemical Co. (St. Louis, MO, USA). cac hoa chat can thiét khac cua cac
héng Sigma, GIBCO, Invitrogen, Promega v.v.

- Dong té bao RAW264.7 dugc nudi ciy trong méi truong DMEM véi thanh
phan kém theo gém 2 mM L-glutamine, 10 mM HEPES, va 1,0 mM sodium pyruvate,
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ngodi ra bd sung 10% fetal bovine serum — FBS (GIBCO). Té bao duogc ciy chuyén
sau 3-5 ngay vai ti 1¢ (1:3) va nudi trong tu &m CO; & diéu kién 37°C, 5% COs.

- Té bao RAW 274.7 dugc dua vao dia 96 giéng ¢ nong d6 2 x 10° th/giéng
va nudi trong ta 4m & 37°C va 5% CO; trong 24h.

- Tiép theo, mdi truong nudi cdy duoc loai bo, thay bing moéi truong DMEM
khéng cé FBS trong 3h.

- Té bao sau d6 dugc & mau nghién ciru & cac nong d6 khac nhau trong 2h
truéc khi duoc kich thich san sinh yéu té6 NO bang LPS (10 pug/mL) trong 24h.

- Mot sé giéng khong duoc & mau ma chi sir dung dung dich pha mau duoc
coi 1a d6i chiung am. Trong khi ddi chimg dwong duogc sir dung 14 Ng-methyl-L-
arginine acetate (L-NMMA) (Sigma) & cac nong do 100; 20; 4 va 0,8 pg/mL.

- Nitrite (NO2’), dugc xem la chi thi cho viéc tao NO, sé dugc xac dinh nho
bo Griess Reagent System (Promega Cooperation, WI, USA). Cu thé 13, 100 uL méi
truong nudi té bao (& miu) dugc chuyén sang dia 96 méi va duoc thém vao 100 pL
Griess reagent: 50 uL of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va
50 uL 0.1% (w/v) N-1-naphthylethylenediamine dihydrochloride pha trong nudc.

-HdNn hop nay duoc u tiép & nhiét do phong trong 10 phit va ham lugng
nitrite s& duoc do bang may microplate reader ¢ budc song 540 nm. Mbi truong
DMEM khéng FBS duoc sir dung nhu giéng tring (blank).

- Ham luong nitrite cua tirng mau thi nghiém duge xac dinh nhod vao duong
cong ham Iugng chuan NaNO; va dugc so sanh % vaéi mau chirng am (LPS).

- Kha nang tc ché san sinh NO ciia mau dugc xac dinh nho cong thuc

% wc ché =100%- [ham lwgng NOsampie/ham lwgng NO ps]*100

- Phép thtr duoc lap lai 3 lan dé dam bao tinh chinh xac. Gia tri 1Cso (Ndng do
tc ché 50% sy hinh thanh NO) s& duoc xac dinh nhd vao phan mém may tinh
TableCurve 2Dv4
Padnh gid kha ning séng st cia té bao bang MTT

- Chét thtr (10 ul) duge dua vao cac giéng cia khay 96 giéng dé c6 ndng do

tuong tu ndng d6 cua thi nghiém NO.
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- Sau khi diéu chinh dé c6 mat do té bao phu hop, hut 190 pL té bao vao cac
giéng cua khay 96 giéng da co chat thi. Trén cung mot dia the, b tri mot sb giéng
dé lam dbi ching khdng c6 mau thi, chi c6 dung mdi pha mau 1a DMSO 1%.

- Dé dia nudi ciy vao trong ta am CO & diéu kién 37°C, 5% CO, nudi
trong thoi gian 24 gio.

- Sau 24 gio, 10 pL MTT (néng do cudi cung 1a 5 mg/mL) dugc cho vao
mdi giéng.

- Sau 24h, loai bé mai truong, tinh thé formazan duoc hoa tan bang 50 pL
(DMSO0) 100% va gia tri OD do ¢ budc song 540 nm biang may quang pho.

- Luong té bao sdng sét s& dugc tinh theo cong thic:

0D (mau) — 0D (blank)
OD(DMSO) — 0D (blank)

% té bao séng =

2.4.2.2. Phuong phdp thir hogt tinh khang vi sinh vat

Hoat tinh khang vi sinh vat dugc thuc hién dya trén phuong phap pha loing da nong
d6. [134, 135]. Pay la phuong phap thtr hoat tinh khang vi sinh vat nham danh gia
muc d6 khang khuan manh yéu caa cac mau thir théng qua cac gia tri thé hién hoat
tinh 1a MIC (ndng d6 tc ché ti thiéu). Mau ban dau dugc pha lodng trong DMSO &
dai nong do giam dan: 256pg/ml, 128ug/ml, 64pg/ml, 32pug/ml, 16ug/ml, 8ug/ml,
Apg/ml va 2pg/ml vai sé thi nghiém lap lai n=3. Cac chung vi sinh vat duoc st
dung bao gdm Vibrio parahaemolyticus, Vibrio harveyi, Vibrio vulnificus va Vibrio

cholera. Quy trinh cy thé nhu sau:

Chuan bi dung dich vi khuan véi nong d6 2x10°CFU/m

Tién hanh thi: 1y 5,12 pl dung dich mau thir ¢6 ndng do 10mg/ml vao hang
dau tién c6 chira 100l méi truong LB rdi pha lodng ndi tiép giam Y2 nong do vao
céc hang c6 chira 50ul cho dén khi dat duoc ndng do 1a 2 pug/ml, thém 50 ul dung
dich vi khuan va nam ¢ ndng d6 2x10° CFU/mI, u & 37°C. Sau 24h, xac dinh so bd
gia tri MIC bang quan sat. Gia tri MIC duoc xac dinh tai giéng c6 nong do6 chat thu
thip nhat gay ¢ ché hoan toan sy phat trién caa vi sinh vat sau 24 gid nudi ciy va
duoc xac dinh chinh xac dya trén sb liéu do d6 duc té bao biang may quang phd
Bioteck va phan mém Raw data. Chat d6i chung la khang sinh Kanamycin cho céc

chang vi khuan.
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Gia tri MIC duogc xac dinh tai ndng d6 chat thir thip nhat gay @c ché 50% su
phét trién caa vi sinh vat sau 24 gid nudi ciy va dugc xac dinh chinh xac dua trén

s6 lidu do do duc té bao bang may quang phé Bioteck va phan mém Raw data.

2.3. Phan lap cé&c hop chat
2.3.1. Phan ldp cac hgp chat tir ré cdy Chum ngay

Ré& cay Chum ngay (M. oleifera) duoc 1am sach, phoi khé va nghién thanh
bot (2,7 kg). Sau d6 duoc ngdm chiét vai methanol (5 lit) ¢ nhiét d6 phong. Dich
chiét dugc cd can trén may cat quay o 50°C, ap suat giam. Chiét lap lai voi
methanol thém 3 lan thi thu duoc cin methanol (267,50 g). Can chiét methanol
dugc hoa tan hoan toan voi nude (1 1it), sau dé chiét phan 16p vai cac dung moi co
d6 phan cuc khac nhau. Thém n-hexane (1 lit) vao phéu chiét da hoa tan can
methanol va nuéc, lic déu, dé lang, sau khi phan thanh 2 16p thi gan lay 16p n-
hexane phia bén trén, c6 can dudi &p suat thap ¢ 50°C thi thu duoc can n-hexane.
Chiét 1ap lai thém 3 lan thi thu dwoc cin n-hexane (25,71 g) va chiét tuong tu V6i

ethyl acetate ciing thu dugc can chiét ethyl acetate (13,20 g).

RE Chum ngay (Moringaoleifera) A
@7 ka) A: acetone
E: ethyl acetate
l :5|\|/||te S:'lén) C/IV ?jglanol
Can methanol D: dichloromethane

(267,50 g)
l + Nuée (1 lit)

+n-hexane (11it) x4 lin

v v
Can n-hexane Nude
(25.71 q)

l + Ethyl acetate (1 lit) x 4 lin

v v
Can ethyl acetate Nudc
(13.20 g)

CC, Gradient, 100% H —100%E, 100% M

v v v v v v v
MOR1 MOR2 MOR3 MOR4 MORS5 MOR6 MOR?7

Hinh 2.2. So' d6 chiét va phdn doan tir ré cdy Chum ngay
Tién hanh sic ky can ethyl acetate trén cot silica gel véi hé dung méi ria giai
gradient (100% n-hexane 100% ethyl acetate va 100% methanol) thu dwoc 7 phan
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doan MOR1—MOR?7. Ttr phan doan MOR?2 tién hanh sic ky trén cot silica gel voi
hé dung moi ria giai gradient dichloromethane/methanol (100% dichloromethane
— 100% methanol) thu dugc 7 phadn doan MOR2.1-MOR2.7. Tt phan doan
MOR2.2 sic ky trén may sac ky long HPLC diéu ché, sir dung cot dao ODS-A (250
mm x20 mm, 5p) v6i tée d6 dong 4 ml/phdt trong 120 phit ciing véi bude song 270
nm va hé dung méi methanol/nude (20 —100% methanol) thi thu dwgc hop chét
MO-17 (3 mg) va hai phan doan MOR2.2.1 vd MOR2.2.2. Ttr hai phan doan sic Ky
tiép trén cot silica gel véi hé dung méi rira giai dichloromethane/ethyl acetate (3/1,
v/v) va (1/1, v/v) thu dugc hop chat sach twong tng 1a MO-14 (2 mg). Tir phan
doan MOR2.4 tién hanh sic ly trén cot silica gel vgi hé dung mdi n-hexane/ethyl
acetate (1/1, v/v) thu dugc ba phan doan nh6 MOR2.4.1, MOR2.4.2 va MOR2.4.3.
tir ba phan doan nay tién hanh tinh ché trén may HPLC véi hé dung méi thich hop
thi thu duoc ba chat sach twong ung 1a MO-05 (3 mg), MO-06 (1,5 mg) va MO-04
(4,0 mg).

MOR2
(0,97 9)
Gradient,
100% D —100%M
¥ ¥ v ¥ v
MOR2.1 MOR2.2 MOR2.4 MOR2.5 MOR2.7
0,979) -
CC, silica gel
l HPLC HIE: 1/1, viv
20-100%M/W v
v v v v v
MO-17 MOR2.2.1 MOR2.2.2 MOR2.5.1 MOR2.5.3
(3,0mg)
CC, silica gel CC, DIE: HPLC
DI/E: 3/1, viv 8/1, viv 20-70%M/W
MO-14 MO-01 MO-03
(2,0 mg) CC, HIE: (5.5mg) (3mg)
11, viv MO-02 MO-12 CC, silica gel
(6.0 mg) (3,5mg) D/E: 1/1, viv
A4
v v v v !
MOR2.4.1 MOR2.4.2 MOR2.4.3 MOR2.5.2 MOR2.7.1 MOR2.7.2

HPLC HPLC HPLC HPLC HPLC
20-100%M/W 20-100%M/W 10-70%M/W 20-100%M/W 10-70%M/W
MO-05 MO-06 MO-04 MO-13 MO-11
(3mg) (1,5mg) (4,0mg) (2,0mg) (8,7 mg)

Hinh 2.3. So' do phan ldp cac chdt trong phdn dogn MOR2 tir ré cdy Chum ngay
Phian doan MOR2.5 duoc sic ky trén cot silica gel véi hé dung mdi n-
hexane/ethyl acetate (1/1, v/v) thu dugc ba phan doan la MOR2.5.1, MOR2.5.2 va
MOR?2.5.3. Phan doan MOR2.5.1 duoc tinh ché trén cot silica gel bang hé dung moi
dichloromethane/ethyl acetate (8/1, v/v) thu duoc hai hop chat sach MO-01 (5,5
mg) va MO-02 (6,0 mg). Phan doan MOR2.5.2 tiép tuc st dung may HPLC diéu
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ché dé tinh ché tiép véi diéu kién may nhu trén va diéu kién chay 1a 20-100%
MeOH trong 120 phit va sir dung budc song 1a 254 nm thu dugc hop chat MO-13
(2 mg). Tiép tuc rira giai phan doan MOR2.5.3 bang may HPLC diéu ché véi cac
diéu kién may nhu trén sir dung diéu kién chay la 20-70% MeOH trong 120 phut va
sir dung bude song 13 260 nm c6 duoc hai hop chat 13 MO-03 (3mg) va MO-12
(3,5mg).

Phan doan MOR2.7 dugc tinh ché trén cot silica gel cung véi hé dung moi
rea giai dichloromethane/ethyl acetate (1/1, v/v), thu dugc hai phan doan la
MOR2.7.1 vd MOR2.7.2. Str dung may HPLC diéu ché dé tinh ché tiép hai phan
doan trén vai diéu Kién may nhu trén va diéu kién chay 1a 10-70% MeOH trong 90
phut va st dung budc song la 254 nm véi phan doan MOR2.7.1 va 120 phut, 20-
80% MeOH, budc song 270 nm véi phan doan MOR2.7.2 thu dwoc hop chat 1a
MO-11 (8,7 mg).

MORG6
MOR4
(0,919) (149)
CC, Sephadex LH20:
HPLC _
l 30-100%M/W l DIM: 111
v v MOR6.1
MOR4.2 MOR4.1 l HPLC
CC, Sephadex LH20: HPLC 20-80%M/W
D/M: 1/1 30-10006M/W ¥ 3
MO-18 MOR4.1.1 MORS6.1.1 MOR®6.1.2
(e CC, silica gel CC, RP C-18: CC, Silica gel
HIA: 1/1 viv M/W: 1/1 D/A: 1/1 viv
MO-16 MOR6.1.1.1 MOR6.1.2.1
(42mg) CC, Sephadex LH20: cc, Silica gel
D/IM: 1/1 E/M: 10/1 viv
MO-09 MO-07
(16,4 mg) (9,3 mg)
MO-10 MO-08
(7,3 mg) (5,2mg)
MO-15

(4,2mg)
Hinh 2.4. So' d6 phan ldp cac chdt trong phdn dogn MOR4 va MORS tir ré cay
Chum ngay
Phan doan MORA4 tiép tuc duoc phan tach bang may diéu ché HPLC voi diéu
kién may khong di, diéu kién chay 1a 30-100% MeOH trong 120 phut va sir dung
budc song 1a 280 nm thu duoc hai phan doan 12 MOR4.1 vd MORA4.2. Hop chat
MO-18 (11,6 mg) thu duoc tir viéc tinh ché phan doan MOR4.2 bang cot sephadex
LH20 véi hé dung moi dichloromethane/methanol (1/1, v/v). Ruwra giai phan doan

MORA4.1 bang may HPLC diéu ché véi diéu kién may nhu trén va diéu kién chay la
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30-100% MeOH trong 120 phdt va sir dung bude song la 280 nm thu dugc phén
doan MORA4.1.1. Hop chit MO-16 (4,2 mg) thu duoc tir tinh ché phan doan

MORA4.1.1 bang cét silica gel véi hé dung méi n-hexane/acetone (1/1, v/v).

Phan doan MORG6 dugc ria giai trén cot sephadex LH20 vai hé dung moi
dichloromethane/methanol (1/1, v/v) thu dugc phan doan MORG6.1. Tur phan doan
nay, sir dung may HPLC diéu ché dé tinh ché tiép véi diéu kién may nhu trén va
diéu kién chay 1a 20-80% MeOH trong 120 phut va sir dung budc séng la 230 nm
thu dugc hai phan doan 1a MORS6.1.1 va MORG.1.2. Ba hop chat MO-09 (16,4 mg),
MO-10 (7,3 mg) va MO-15 (4,2 mg) thu duoc tir rea giai hai cét 1a YMC RP18
véi  hé¢ dung moéi methanol/nuéc  (2/3  viv); sephadex  LHZ20,
dichloromethane/methanol (1/1, v/v) tir phan doan MOR6.1.1. Tinh ché phan doan
MORG6.1.2 trén 2 cét silica gel vaoi hé dung mdi lan luot 12 dichloromethane/acetone
(1/1, v/v) va ethyl acetate/methanol (10/1, v/v) thu dugc hai hop chat 13 MO-07 (9,3
mg) va MO-08 (5,2 mg).

2.3.2. Phan lgp cac hgp chdt tir 14 cdy Chim ngay
L4 cady Cham ngay (M. oleifera) dugc 1am sach, phoi kho va nghién thanh

bot (3,4 kg), sau d6 dugc ngam chiét vai methanol (10 lit) ¢ nhiét do phong. Dich
chiét dugc cd can trén may cit quay & 50°C, 4p suat giam. Chiét lap lai voi
methanol thém 2 lan thi thu duoc cin methanol (400 g). Cin chiét methanol duoc
hoa tan hoan toan véi nuéc (2 lit), sau d6 chiét phan I6p véi cac dung méi c6 do
phan cuc khéac nhau. Thém n-hexane (2 lit) vao phéu chiét da hoa tan can methanol
va nudc, lac déu, dé ling, sau khi phan thanh 2 Iép thi gan lay I6p n-hexane phia
bén trén, cd can dudi ap suat thap & 50°C thi thu duoc cin n-hexane. Chiét lap lai
thém 3 lan thi thu duoc can n-hexane (220 g) va chiét tuong tu véi ethyl acetate

cling thu dugc can chiét ethyl acetate (13 g).
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La Chum ngay (Moringaoleifera) H: n-hexane
(3,4 kg) A: acetone
E: ethyl acetate
+ MeOH M: methanol
(10 lit x 3 1an) W: nuée
D: dichloromethane

Can methanol
(400 g)

l + Nude (2 lit)

+ n-hexane (2 lity x4 lan

v v
Can n-hexane Nudce
(220 g)

l + Ethyl acetate (2 lit) x 4 lin

v v
Can ethyl acetate Nudc
(139

Hinh 2.5. So do chiét 14 cay Chum ngay

Tién hanh sic ky can ethyl acetate trén cot silica gel véi hé dung méi rua giai
gradient dichloromethane/methanol (100% dichloromethane dén 100% methnol) thu
dugc 23 phan doan MOL1—MOL23. Tir phan doan MOL7 tién hanh sic ky trén
cot silica gel vai hé dung moi rua giai dicholoromethane/methanol (20/1, v/iv) thu
dugc phan doan MOL7.1, tir phan doan nay tiép tuc sic ky trén cot silica gel cung
Vv6i hé dung méi dicholoromethane/acetone (6/1, v/v) thu duoc hop chat sach MO-
01 (16,7 mg). Hop chat MO-02 (18,5 mg) thu duoc khi sic ky phan doan MOL10

véi hé dung madi rua giai dicholoromethane/methanol (15/1, v/v).
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Can Ethyl acetate
(139

Gradient,
100% D —100%M
v v v v v + v
MOL1 MOL7 MOL10 MOL13 MOL14 MOL16 MOL23
CC, silica gel CC, silica gel RP C-18 RP C-18
D/M: 20/1 viv D/IM: 15/1 viv M/W: 2/1 viv AW: 2/1 viv
MOL7.1 MO-19 MOL16.1
(1855 mg) MOL14.2 MOL14.1
o CC, silica gel
l ng’.Sg'/iaV?\?l RP C-18 lCC, silica gel l CC, silica gel J DIMIW: 5/1/0,1 viv
: MMW: 1/1 viv D/IM/W: 7,5/1/0,1 Vi)  DIM/W: 5/1/0,1 viv
l(\{ls(g;%) MO-22 MO-25 MO-21
: (34 mg) (10,7 mg) (24 mg)
v MO-26
v v (3,8 mg)
MOL13.1 MOL13.2

CC, sephadex
D/M: 1/1 viv
MOL13.1.1

RP C-18
M/W: 2/1 viv

CC, silica ge

MO-29
(7 mg)

CC, silica gel
D/A/W: 5/4/0,2 viv

MOL13.1.1

|
D/M/W: 7/1/0,1 vlvl

MO-24
(3,7 mg)

Hinh 2.6. So' d6 phan lap cac hop chadt tir phdn doan ethyl acetate 14 Chum ngay

Tir phan doan MOL 13 tién hanh sic ky trén cot silica gel pha dao RP C-18 va
raa giai voi hé dung moéi methanol/nude (1/1, v/v) thi thu dugc hai phan doan
MOL13.1 vd MOL13.2. Tir phan doan MOL13.1 tién hanh sic ky trén cot sephadex
LH20 cung véi hé dung moéi pha dong dichloromethane/methanol (1/1, v/v) thu
dugc phan doan MOL13.1.1, va tir phan doan nay tiép tuc sac ky trén cot silica gel
pha dao RP C-18 va rira véi hé dung moi methanol/nude (2/1, v/v) thi thu dugc hop
chat MO-18 (7 mg). Tuong tu tién hanh sic ky phan doan MOL13.2 lan luot trén
hai cot silica gel voi hai h¢ dung moi rira giai dichloromethane/methanol/nuéc
(5/4/0,2 v/v/v) va dichloromethane/methanol/nude (7/1/0,1, v/v/v) teong tng thi thu
duoc hop chat sach MO-12 (3,7 mg).

Phan doan MOL14 duoc sic Ky trén cot silica gel pha dao RP C-18 véi hé
dung mai ria giai methanol/nudce (2/1, v/v) thi thu dugc hai phan doan MOL14.1 va
MOL14.2. Tir phan doan MOL14.2 tién hanh sic ky trén cot silica gel cing véi hé
dung moi pha dong dichloromethane/methanol/nudce (7,5/1/0,1, v/v/v) thu dugc hop
chat MO-10 (3,4 mg). Tiép tuc tir phan doan MOL14.1 ciing sac Ky trén cot silica
gel cung va4i hé dung moi pha dong dichloromethane/methanol/nuéc (5/1/0,1, viviv)
thu duoc hai hop chat MO-15 (10,7 mg) va MO-16 (3,8 mg). Hop chit MO-09 (24
mg) duoc phan Iap khi sic ky trén cot pha dao véi hé dung moi acetone/nuée (2/1,
v/v) va silica gel hé
dichloromethane/methanol/nuéc (5/1/0,1, viIviv).

sau d6 trén cot Vi dung méi ria giai



37

Nudc
lDiaion HP-20
l M/W: 1/3 viv l 100% M
MOW1 MOW?2
(17,59 (22,54 g)
RP C-18 CC, silica gel
M/W: 1/1 viv D/M/W: 3/1/0,1 viv
MOW1.1 MOW?2.1
(1,45 g) (468 mg)
CC, silica gel CC, sephadex
D/M/W: 3/1/0,1 viv D/M: 1/1 viv
v v MO-23
MO-28 MOW1.2 (5,3 mg)
(10 mg) (1,45 ) MO-27
MO-30 (8.1 mg)

(14 mg)
Hinh 2.7. So' d6 phan lap céc hop chat tir phdn doan nuéc 14 Chum ngay
Tién hanh rira giai phan doan nuéc trén cot diaion HP-20 dé loai mudi vo
co, rra giai bang hai hé dung méi methanol/nuéc (1/3, v/v) va 100% methanol
thi thu dugc hai phin doan MOW1 va MOW2 tuong ung. Sac ky phan doan
MOW1 trén co6t pha dao RP C-18 va rua giai véi hé dung méi methanol/nudc
(1/1, v/v) thu dugc phan doan MOW1.1, sau d6 sic ky phan doan nay trén cot
silica gel véi hé dung mdi rira dichloromethane/methanol/nude (3/1/0,1, viviv)
thu dwgc hai hop chit MO-28 (10 mg) va MO-30 (14 mg). Bén canh d6 hai hop
chat sach MO-23 (5,3 mg) va MO-27 (8,1 mg) ciing duoc phan tach khi sac ky
phan doan MOW2 trén cot silica gel cung hé dung mbi rwa
dichloromethane/methanol/nuéc (3/1/0,1, v/viv) va tiép tuc sic Ky trén cot
sephadex vai hé dung moi dichloromethane/methanol (1/1, v/v).
2.3.3. Thong sé vt Iy va cac di ligu phé cac hep chdt phan ldp dwoc
2.3.3.1. Théng sé vat ly va di liéu phé cac hop chdt phan Idp tir ré Chum ngay
Hop chat MO-01: Lasiodipline D
Tinh thé ling try khéng mau
Goc quay cuc riéng: [a] #=+ 205,7 (c 0,2, CH30H);

Piém néng chay: mp. 187 — 189 °C
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Ph6 UV: UV (methanol) Amax (log €) : 280 (2,61), 219 (3,34) nm
Phd hong ngoai: IR (KBr) vmax 3402,1, 1666,1, 1374,4, 1107,7, 743,9

Cong thic phan tir: C15H1sN303S:

Khéi lugng phan tir: M = 349

Pho khdi lwong phén giai cao HR-ESI-MS m/z 348,0476 [M - H] (tinh
toan theo ly thuyét cho biét hop chat ¢ cong thic CisH1aN30sS,7, 348,0482).

S6 lieu pho H (600 MHz, CDsOD) va 3C-NMR (150 MHz, CDs0D): xem
bang 3.1
Hop chdt MO-02: 7-epi-lasiodipline D (Chdat méi)

Chét bot mau trang

Gac quay cuc riéng: [a] =+ 12,6 (c 0,2, CH30H);

Cong thic phan tir: C1sH1sN303S:

Khéi lwong phan tir: M = 349

Phd khéi lugng phan giai cao HR-ESI-MS m/z 350,0626 [M + H]* (tinh
toan theo ly thuyét cho biét hop chat c6 cong thirc CisHisN30sS,*, 350,0633);
m/z 384,0247 [M + CIJ- (tinh toan theo ly thuyét cho biét hop chét cd cong thirc
CisH1sN303S:Cl", 384,0243)

S6 lieu pho *H (600 MHz, CD3OD) va 3C-NMR (150 MHz, CDs0D): xem
bang 3.2
Hop chdt MO-03: Lasiodipline

Chat dang dau, mau vang

Goc quay cuc riéng: [a] = - 38,1 (c 0,09, CH3;0H);

Phd UV: UV (methanol) Amax (log €) 215 (3,00 nm)

Pho hong ngoai: IR (UATR) vmax 2923,5, 1720,4, 1679,5, 1310,0, 804,4

Cong thure phan tir: C7H1oN203S

Khéi lwgng phan tir: M = 202

S6 liéu phd *H (600 MHz, CD30D) va C-NMR (150 MHz, CDsOD): xem
bang 3.3
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Hop chdt MO-04: Retusin

Tinh thé hinh kim mau vang

Nhiét d6 nong chay: mp 156-157°C;

Cong thurc phan tir: C19H1807

Khéi lugng phan tir: M = 358

S6 lieu phd 'H (500 MHz, CDCls) va 8C-NMR (125 MHz, CDCls): xem
bang 3.4
Hop chat MO-05: 5-hydroxy-3,4',7- trimethoxyflavone

Chat rin mau vang

Nhiét do nong chay: mp 130-133°C;

Cong thure phan ti: C1sH160s

Khéi lugng phan tir: M = 328

S6 liéu phd H (500 MHz, CDCIls) va *C-NMR (125 MHz, CDCls): xem
bang 3.5
Hop chat MO-06: 5-hydroxy-7-methoxyflavone

Tinh thé mau vang

Nhiét d6 nong chay: mp 164-165°C;

Cong thuc phén tu: C16H1205

Khéi lwong phan ti: M = 284

S6 liéu pho 'H (500 MHz, CDCls) va 3C-NMR (125 MHz, CDCls): xem
bang 3.6
Hop chdt MO-07: 2-phenylethyl -D-glucopyranoside

Chét ran, mau trang

Do quay cuc chuan: [a] ®= - 23,6 (¢, 0.28 CH;OH)

Nhiét d6 nong chay: mp. 113,8 — 115,9 °C

Cong thiac phan tir: C14H2006

Khéi lugng phan ti: M = 284

S6 liéu phd 'H (600 MHz, CDCls) va 3C-NMR (150 MHz, CDCls): xem
bang 3.7
Hop chdt MO-08: 2-phenylethyl f-D-primeveroside

Chat bot mau trang
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Cong thiac phan tir: C19H28010

Khéi lugng phan tir: M = 416

S6 liéu phd *H (600 MHz, CD30D) va C-NMR (150 MHz, CDsOD): xem
bang 3.8
Hop chdt MO-09: Benzyl -D-glucopyranoside

Chat dang dau, khéng mau

Gac quay cuc riéng: [a] 2= - 35 (¢ 0,13, CH30H)

Phd UV: UV (methanol) Amax (109 €) 258 nm(3.42)

Cong thure phan ti: C13H180s

Khéi lugng phan ti: M = 270

S6 lieu phé tH (600 MHz, CD3sOD) va 3C-NMR (150 MHz, CD3OD): xem
bang 3.9
Hop chat MO-10: 2-(aminomethyl)phenyl -D-glucopyranoside

Chét ran khéng mau

Piém néng chay: mp. 143-147 °C

Cong thirc phan tir: C13H19NOg

Khéi lugng phan tir: M = 285

S6 lieu phd H (500 MHz, CDsOD) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.10

Hop chdt MO-11: 3,4-dihydroxybenzoic acid
Chat rin mau nau do
Nhiét d6 nong chay: mp. 198 °C
Ph6 UV: UV Amax(log €): 294.2 nm (3.628)
Phd h6ng ngoai: IR (KBr): 3210.73, 1675.42, 1299.78, 1096.45 cm™*
Cong thic phan ti: C7HsO4
Khéi lwong phan ti: M = 154
S6 liéu phd *H (600 MHz, CD30D) va C-NMR (150 MHz, CDs0D): xem
bang 3.11
Hop chdt MO-12: Vanillic acid

Chat bot mau trang
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Cong thic phan tir: CsHgO4

Khéi luong phan tir: M = 168

S6 liéu phd *H (600 MHz, CD30D) va C-NMR (150 MHz, CDsOD): xem
bang 3.12
Hop chdt MO-13: Ferulic acid

Chat rin khdng mau

Cong thurc phan tir: C1oH1004,

Khéi lugng phan ti: M = 194

S6 lieu phé tH (600 MHz, CD3sOD) va 3C-NMR (150 MHz, CD3OD): xem
bang 3.13
Hop chat MO-14: Salicifoliol

Chét dang dau, mau vang

Goc quay cuc riéng: [a]©=+51°(c 0.1, CH30H)

Pho UV: UV (methanol) Ama (l0g €) 232, 281 nm

Pho hong ngoai: IR (KBr) vmax 3400 (OH), 1610, 1510 (vong thom).

Cong thic phan ti: CooH2206

Khéi lugng phan tir: M = 358

S6 lieu phd H (500 MHz, CDsOD) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.14
Hop chdt MO-15: Marumoside B

Chét bot vo dinh hinh

Goc quay cuc riéng: [a] #= 65,2 (c 0,42, CH30H);

Ph6 hong ngoai: IR (UATR) vimax 3355, 2920, 1668, 1610, 1376, 1229,
1070, 983 cm™.

Cong thuc phén tu: C2oH20NO11

Khéi lugng phan tir: M = 459

S6 liéu phd H (500 MHz, CD3sOD) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.15
Hop chdt MO-16: isolariciresinol

Chat dang dau, mau vang nhat

Goc quay cuc riéng: [a] =+ 34,0 (c 0,1, CH3;0H)
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Cong thac phan tir: CooH2406

Khéi lugng phan tir: M = 360

S6 liéu phd *H (600 MHz, CD30D) va C-NMR (150 MHz, CDsOD): xem
bang 3.16
Hop chdt MO-17: Pinoresinol

Chat bot vo dinh hinh

Gdc quay cuc riéng: [a] =+ 51°(c 0.1, CH30H)

Phd UV: UV (methanol) Amax (109 €) 232, 281 nm

Phd hong ngoai: IR (KBr) vmax 3400 (OH), 1610, 1510 (vong thom).

Cong thiac phan ti: CoH2206

Khéi lugng phan tir: M = 358

S6 lieu pho *H (500 MHz, CD30D) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.17
Hop chdat MO-18: Kojic acid

Chét bot, mau trang

Cong thac phén ti: CeHsO4

Khéi lugng phan tir: M = 142.03

S6 liéu pho tH (600 MHz, DMSO-ds) va *C-NMR (150 MHz, DMSO-ds):
xem bang 3.18
2.3.3.2. Thong sé vdt Iy va di liéu phé cac hop chdt phan Idp tir 14 Chum ngay
Hop chdt MO-19: Niazirin

Chét ran mau trang

Cong thiac phan tir: C14H17NOs

Khéi lugng phan ti: M = 279

S6 liéu phd H (500 MHz, CD3s0OD) va 3C-NMR (125 MHz, CD;0D): xem
bang 3.19
Hop chdt MO-20: Niazirinin

Chat rin mau trang

Géc quay cuc riéng:

Diém néng chay: mp 183-184 °C

Cong thurc phan tir: C16H19NOs
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Khéi lugng phan tir: M = 321

Phd UV (methanol) Amax 200.2 va 221.8 nm

Phd hong ngoai: IR (CHCI3) vimax 3400, 2900, 2250, 1730, 1580-1620,
1370, 1120, 1020 cm**

S6 lieu phé tH (500 MHz, CD3;0OD) va 3C-NMR (125 MHz, CD30OD): xem
bang 3.20
Hop chdt MO-21: Astragalin

Chat rin mau vang

Cong thac phan ta: Co1H20011

Khéi lugng phan tir: M = 448

S6 lieu pho *H (500 MHz, CD30D) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.21
Hop chat MO-22: 6"-O-Acetylastragalin

Chat ran, mau vang

Cong thuc phén tu: C23sH22NO12

Khéi lugng phan tir: M = 490

S6 lieu phd H (500 MHz, CD3sOD) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.22
Hop chat MO-23: isoquercetin

Chét ran mau vang

Cong thac phén ta: Co1H20012

Khéi lwong phan ti: M = 464

S6 liéu phé tH (500 MHz, CD3s0D) va 3 C-NMR (125 MHz, CD3;0D): xem
bang 3.23
Hop chat MO-24: salicifoliol

Chét ran khéng mau

Diém ndng chay: mp. 102-103 °C

Phd UV: UV (methanol) Amax (log €) 233, 282 nm

Ph6 hong ngoai: IR (Nujol) vmax 3500, 3365, 1765, 1616, 1525, 1245,
1180, 1131, 1050, 1030, 990, 970 cm™*

Cong thurc phan tir: C13H14NOs

Khéi lugng phan tir: M = 250
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S6 liéu phd *H (500 MHz, CD30D) va C-NMR (125 MHz, CDsOD): xem
bang 3.24
Hop chdt MO-25: Pinoresinol-4-O-4-D-glucopyranoside

Chat keo, mau vang

Goc quay cuc riéng: [a] =+ 21,3 (c 0,01, CH;0H)

Cong thac phan ti: CogHzs011

Khéi lugng phan tir: M = 548

S6 lieu pho *H (500 MHz, CD30D) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.25
Hop chdt MO-26: Lariciresinol 9-O-p-D-glucopyranoside

Chét dau, khéng mau

Gac quay cuc riéng: [a] =+ 1,84 (c 0,125, CH;0H)

Ph6 hong ngoai: IR (CHCIs) vimax 3360, 2946, 2840, 1743, 1375, 1214

Cong thuc phén ti: CosHz4011

Khéi lwong phan ti: M = 522

S6 lieu pho H (500 MHz, CD30OD) va 3C-NMR (125 MHz, CDs0D): xem
bang 3.26

Hop chat MO-27: (+)-isolarisiresinol 3a-O--D-glucopyranoside
Chat bot vo dinh hinh khéng mau

[] 2= + 38,3 (c 0,40, CH30H);

Cong thac phan ti: CosH34012
Khéi lugng phan tir: M = 538

S6 liéu phé H (500 MHz, CD3;0D) va *C-NMR (125 MHz, CD3;0D): xem
bang 3.27
Hop chat MO-28: L-trytophan

Chat bot trang
Cong thac phan ta: C11H12N20-
Khéi lugng phan ti: M = 204

S6 liu phd tH (500 MHz, CD30D) va 3 C-NMR (125 MHz, CDs0D): xem
bang 3.28
Hop chdt MO-29: 9-hydroxymegastigma-4,7-dien-3-one 9-O-3-D-glucopyranoside
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Chat bot vo dinh hinh, mau tring

Gdc quay cuc riéng: [a] 2=+ 95,2 (c 1,33, CH3;0H)
Cong thtc phan ti: C19H3007

Khéi lwgng phan ti: M = M = 370

S6 lieu phd H (500 MHz, CD30OD) va C-NMR (125 MHz, CD3OD): xem
bang 3.29
Hop chat MO-30: Benzyl -D-primeveroside

Chét ran khéng mau

Do quay cuc chuan: [a] 2= - 68,1 (c, 0.98 CH3;0H)
Nhiét d6 ndng chay: mp. 193-195 °C

Cong thic phan tir: C1sH26010

Khéi lugng phan tir: M = 402

S6 lieu phd H (500 MHz, CD30OD) va 3C-NMR (125 MHz, CD3OD): xem
bang 3.30
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CHUONG III. KET QUA VA THAO LUAN
3.1. Xac dinh cau tric cac hep chat tir ré Chum ngay

3.1.1. Hop chat MO-01: Lasiodipline D

Hinh 3.1. Cdu trac hop chat MO-01
Bang 3.1. Diz liéu phé *H va BC-NMR cua hop chat MO-01

Vi tri "ot Scab O™ (daﬂ%plc’ J= (':IIVES)
1 164,8 167,7 - -
2 70,6 71,6 - -
3 - - - -
4 171,9 174,3 - -
5 84,8 86,4 - -
6 - -
7 38,8 40,1 4,30 (1H, s) 58,915
8 108,0 110,0 - -
9 123,5 124,4 7,75 (1H, s) 8,15, 16
10 - - - -
11 111,1 112,2 7,39 (1H, br d, 7,8) 13,15
12 121,1 122,7 7,13 (1H,1,7,8) 14,16
13 118,7 120,3 7,06 (1H, 1, 7,8) 11,15
14 118,6 119,5 7,67 (1H, br d, 7,8) 8,12, 16
15 127,1 128,8 - -
16 134,5 136,7 - -
2-CHs 20,3 20,7 1,93 (3H, s) 1,2
3-CHs 28,5 29,4 3,17 (3H, 5) 2,4

a CDsOD, "150 MHz, 600 MHz, ¢ DMSO-ds, © 125 MHz. Tham khdo chat
Lasiodipline D [136]

Hop chit MO-01 thu dugc dudi dang chat ran khéng mau. Phé khéi luong
phan giai cao HR-ESI-MS xuét hién pic ion gia phan tir m/z 348,0476 [M - H]" (tinh
toan theo ly thuyét cho biét hop chat c6 cong thirc CisH14N30sSy', 348,0482), phu
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hop véi cong thic phan tir C1sH1sN30sS; (khdi lugng phén tir M = 349,0555) (hinh

3.2).
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Hinh 3.2. Phé khéi luwong phan gidi cao HR-ESI-MS cua hgp chat MO-01

Trén pho 'H-NMR ving truong yéu xuat hién nam tin hiéu proton thom dic
trung cho khung chat indole [ou 7,75 (1H, s), 7,39 (1H, br d, J = 7,8 Hz), 7,13 (1H,
t,J=78Hz),7,06t,J=78Hz),va767 (1H, brd, J=7,8 Hz)]. Dich vé phia vung
truong trung binh xuat hién mot tin hiéu nhém methine tai on 4,30 (1H, s); hai tin
hiéu caa hai nhdm methyl tai dn 1,93 (3H, s) va 3,17 (3H, s). Phd 3C-NMR két hop
pho HSQC cho biét hop chat MO-01 chira 15 nhdm nguyén ti carbon. Trong d6 8
tin hiéu dac trung cua khung indole [oc 110,0 (C-8), 124,4 (C-9), 112,2 (C-11),
122,7 (C-12), 120,3 (C-13), 119,5 (C-14), 128,8 (C-15), 136,7 (C-16): hai tin hiéu
cua hai nhém carbonyl tai oc 167,7 (C-1) va 174,3 (C-4); mot tin hiéu cua nhom

methine tai dc 40,1 (C-7); hai tin hiéu cia nhdm nguyén tir carbon khong lién két
véi hydro tai oc 71,6 (C-2) va 86,4 (C-5); bén canh do6 1a hai tin hiéu cua hai nhém
methyl tai oc 20,7 (2-CHs) va 29,4 (N-CHz) (hinh 3.4 va 3.5).
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Hinh 3.5. Phé HSQC hop chat MO-01

Trén phé HMBC xuét hién mot sb twong tac chinh: Proton H-9 (0w 7,75)
tuong tac vai carbon C-8, C-15 va C-16; H-14 (on 6,67) tuwong tac voi C-8, C-12 va
C-16; H-13 (dn 7,06) twong tac véi C-11 va C-15. Nhimng twong tac trén cho biét
hop chit c6 chira vong indole. Tuong tac giita proton H-7 (o 4,30) véi C-8, C-9, C-
15 va C-5, proton 2-CHz (o1 1,93) vai C-1 va C-2, proton 3-CHs (dn 3,17) vai C-2
va C-4 cho goi y hop chit c6 khung indole lién két véi dipeptid vong 6 (c6 ngudn

géc tir tryptophan va alanine) va mot cau ndi 2,7-disunfua (hinh 3.6 va 3.7).
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Hinh 3.6. Phé HMBC hop chdt MO-01
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Hinh 3.7. Twong tiac HMBC trén hop chat MO-01

Dit liéu pho cua hop chat MO-01 tring khép véi dit lieu tham khao cua hop
chat lasiodipline D [136]. Vay két luan duoc hop chat MO-01 14 lasiodipline D.
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3.1.2. Hop chdt MO-02: 7-epi-lasiodipline D
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Hinh 3.8. Cdu trac hop chat MO-02

Hop chat MO-02 thu duoc duéi dang chat bot mau tring. Phd khéi luong

phan giai cao HR-ESI-MS xuét hién céc pic ion duong gia phan ti tai m/z 350,0626
[M + HJ* (tinh toan theo ly thuyét cho biét hop chat cd cong thic CisHisN30sS:*,
350,0633) va pic ion &m gia phan ta tai m/z 384,0247 [M + CI] (tinh toan theo ly
thuyét cho biét hop chat c6 cong thirc CisH1sN3O3S2Cl, 384,0243), tir d6 goi ¥ cho

biét hop chat c6 cdng thirc phan tir C1sH1sN30sS2 va khdi lugng phén tir trong tng

M = 349,0555.
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Hinh 3.9. Phé khéi luwong phan gidi cao HR-ESI-MS cua hop chdt MO-02
Bang 3.2. Dir liéu phd *H va 3C-NMR cua hop chat MO-02
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ocab sead 51 {dlang plc, 3= HMBC
T R

01)
1 1648 1677 1691 -
2 706 716 723 -
3 - - -
4 1719 1743 1730 -
5 848 84 856 -
6 -
7 388 401 471 460 (lH,5) 4,5,8,9, 15
8 1080 1100 1075 -
9 1235 1244 1255 756 (lH,s) 8, 15, 16
10 . . .
11 111,01 1122 1125  738(lH,brd,7.8) 13, 15
2 111 127 1230 E;l (1H, td, 7.8, 14, 16
3 1187 1203 1208 I,g;a (1H,td, 7,8, 11,15

14 118,6 119,5 118,8 7,59 (1H, br d, 7,8) 8,12, 16
15 127,1 128,8 128,8 -
16 134,5 136,7 137,4 -
2-CHs 20,3 20,7 20,8 1,89 (3H, s) 1,2
3-CHs 28,5 29,4 29,4 3,25 (3H, s) 2,4

2 CD30OD, 150 MHz, ®%600 MHz, ¢ DMSO-ds, ¢ 100 MHz. Tham khao chat
lasiodipline D [136]

Ph6 *H-NMR (hinh 3.10) ving truong yéu xuat hién nam tin hiéu proton
thom dic trung cho khung chat indole [on 7,56 (1H, s), 7,38 (1H, br d, J = 7,8 Hz),
7,14 (1H, td, J = 7,8, 1,2 Hz), 7,08 td, J = 7,8, 1,2 Hz), va 7,59 (1H, br d, J = 7,8
Hz)]. Vé phia viing truong trung binh xuat hién mot tin hiéu nhém methine tai Jn
4,60 (1H, s); hai tin hiéu caa hai nhém methyl tai o1 1,89 (3H, s) va 3,25 (3H, s).
Phé 13C-NMR két hop phé HSQC (hinh 3.11 va 3.12) cho biét hop chat MO-02
chua 15 nguyén tir carbon. Trong d6 8 tin hi¢u dac trung cua khung indole [oc 107,5
(C-8), 125,5 (C-9), 112,5 (C-11), 123,0 (C-12), 120,6 (C-13), 118,8 (C-14), 128,8
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(C-15), 136,4 (C-16); hai tin hiéu cua hai nhém carboxyl tai oc 169,1 (C-1) va 173,0
(C-4); mét tin hiéu caa nhdm methine tai dc 47,1 (C-7); hai tin hiéu caa nhém
nguyén tir carbon khdng lién két voi hydro tai dc 72,3 (C-2) va 85,6 (C-5); bén canh
d6 1a hai tin hiéu cua hai nhom methyl tai oc 20,8 (2-CHs) va 29,4 (N-CHa) .

|
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Hinh 3.10. Phé *H-NMR hop chdt MO-02
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Hinh 3.11. Pho 3C-NMR hop chdt MO-02
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Hinh 3.12. Phé HSQC hgp chdt MO-02

Trén phé HMBC xuat hién mot sb twong tac chinh: Proton H-9 (0w 7,56)
tuwong tac voi carbon C-8, C-15 va C-16; H-14 (61 7,59) twong tac vai C-8, C-12 va
C-16; H-13 (6n 7,08) twong tac véi C-11 va C-15. Nhirng dic diém nay cho biét hop
chat MO-02 ¢6 chira vong indole. Tuong tac giita proton H-7 (du 4,60) voi C-8, C-
9, C-15, C-5 va C-4, proton 2-CHz (dn 1,89) vai C-1 va C-2, 3-CHs (on 3,25) véi C-
2 va C-4 cho goi y hop chat c6 khung indole lién két véi dipeptid vong 6 (c6 ngudn

gdc tir tryptophan va alanine) va mot cau néi 2,7-disunfua (hinh 3.13 va 3.14).
(0}

YL

Hinh 3.13. Tuong tdc HMBC trén hop chat MO-02
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Hinh 3.14. Phé HMBC hop chat MO-02

So sanh dir liéu phd NMR cua hop chat MO-02 véi hop chit MO-01 (bang 7
va bang 8) cho thay céc gia tri pho twong dong nhau. Khéc biét 16n nhat duoc quan
sat thdy & vi tri C-7, pho cua hop chat MO-01 véi gia tri [on 4,30 (H-7)/ dc 40,1 (H-
7)] (bang 7) va pho cuaa hop chit MO-02 véi gia tri [0 4,60 (H-7)/ oc 47,1 (H-7)]
(bang 8). Thay do chuyén dich héa hoc carbon khac nhau kha Ion (7 ppm), nén cau
hinh & vi tri C-7 cuia hai hop chat s& khac nhau. Theo tai liéu tham khao thi cdu hinh
ctia hop chét lasiodipline D dugc xac dinh 1a 2S,5S,7R dua vao phuong phap phd
nhidu xa tia X [136]. Vay cau hinh trong hop chat MO-02 s& l1a 2S,5S,7S.

Vé6i nhitng phan tich dit liéu phd nhu trén va so sanh véi hop chat
lasiodipline D di biét thi hop chat MO-02 1 hop chat méi va duoc dit tén 1 7-epi-
lasiodipline D.

3.1.3. Hop chdt MO-03: Lasiodipline C

Hinh 3.15. Cdu trac hop chat MO-03
Bang 3.3. Dir liéu phé *H va 3C-NMR cua hop chat MO-03
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on° (dang pic, J =

Vi tri "oche o3P H2) HMBC
1 167,0 169,7 -
2 70,1 71,6 -
4 153,5 156,0 -
5 154,3 157,3 -
2-CHs 23,6 23,5 1,91 (3H, s) 1,2
S-CHs 13,7 13,4 2,06 (3H, s) 2
N-CHs 29,2 29,4 3,22 (3H, 9) 2,4

2 CD30D, 150 MHz, 600 MHz, ¢ CDCls, ¢ 125 MHz. Tham khao chét lasiodipline
C [136]

Hop chat MO-03 thu duoc dudi dang dau vang. Pho *H-NMR xuat hién ba
tin hiéu cua cac nhom methyl tai o 1,91 (3H, s), 2,06 (3H, s) va 3,22 (3H, s) (hinh
P7). Pho 3C-NMR két hop pho HSQC cho biét hop chat chira 7 nhdm nguyén tir
carbon. Cu thé bao gom: bdn nhdm carbon khéng chira hydro [dc 169,7 (C-1), 71,6
(C-2), 156,0 (C-4), 157,3 (C-5)], va ba nhom methyl [dc 23,5, 13,4, 29,4] (hinh P8
va P9). Trén phd HMBC xuat hién mot sé twong tac chinh: Proton 2-CHs (Jn 1,91)
tuong tac vai C-1 va C-2, proton S-CHs twong tac voi C-2. T hai dir liéu nay cho
biét tai vi tri C-2 c6 nhom thé methyl va nhom thé -SCHs; proton N-CHjs tuwong tac
VvGi C-2 va C-4 cho biét gitra C-2 va C-4 lién két véi nhau qua nguyén tir nito (hinh
P10). Vi nhitng phan tich dir liéu pho trén va so sanh véi hop chat lasiodipline C
cho phép xéac dinh hop chat MO-03 1a lasiodipline C [136].

3.1.4. Hop chdt MO-04: Retusin

Hinh 3.16. Cdu trdc hop chat MO-04
Bang 3.4. Dir liéu phé *H va 3C-NMR cua hep chdat MO-04

Vi tri “ocP oc?P on®* mult. (J = Hz)

2 148,9 148,8 -
3 139,1 139,2 -
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4 1789 1788 -
5 162,2 1620 -

6 98,0 97,9 6,34 (1H, d, 2,5)

7 1651 1655 -

8 92,4 92,1 6,43 (1H, d, 2,5)

9 1560 1556 -

10 1092 1099 -

I’ 1231 1237 -

2 111,0 1104 7,68 (1H, d, 2.0)

3 156,9 1568 -

4 151,5 1505 -

5" 111,4 1144 6,99 (1H, d, 8.5)

6' 122,3 1216 7,73 (1H, dd, 8.5, 2.0)

3-OCHs 60,4 60,2 3,97 (3H, s)
3'-OCH; 56,0 55,8 3,87 (3H, s)
4'-OCH; 56,2 56,0 3,88 (3H, s)
7-OCHs 60,4 56,1 3,96 (3H, s)
5-OH - - 12,63 (1H, 9)
2 CD3Cl3, °125 MHz, 500 MHz, *§ tham khao chat retusin [137]
Hop chat MO-04 thu duoc dudi dang chat rin mau vang. Trén phd 'H-NMR

Xuat hién hai tin hiéu proton thom & vi tri meta so véi nhau trén vong thom [dn 6,34
(1H, d, J = 2,5 Hz, H-6), 6,43 (1H, d, J = 2,5 Hz, H-6)], ba tin hiéu proton thom
trong hé vong ABX [on 7,68 (1H, d, J = 2,0 Hz, H-2"), 6,99 (1H, d, J = 8,5 Hz, H-
5" va 7,73 (1H, dd, J = 8,5, 2,0 Hz, H-5")], bén tin hiéu dic trung cua cac nhom
methoxy [on 3,97, 3,87, 3,88, 3,96], co lai la mot tin hiéu caa nhém-OH tai 0w 12,63
(1H, s), tin hiéu nay c6 do chuyén dich vé ving truong thap do nhdm —OH nay c6

su lién két tinh dién v&i nhém ketone tai vi tri C-4.

Ph6 8C-NMR két hop phd DEPT cho biét hop chat MO-04 chtra 19 nguyén
tr carbon. Trong dé xuat hién bdn tin hiéu dic trung ctia cac nhém methoxy tai on
60,2, 55,8, 56,0, va 56,1. Con lai la 15 tin hiéu carbon trong khung flavonoid céng
hudng trong khoang vung trueong 178,8 - 92,1 ppm.

Véi nhitng phan tich dit liéu phd nhu trén va so sanh véi tai liéu tham khao
d3 cong bd, c6 thé xac dinh hop chit MO-04 Ia retusin (5-hydroxy-3,3',4',7-
tetramethoxyflavone) [137].
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3.1.5. Hop chat MO-05: 5-hydroxy-3,4",7- trimethoxyflavone

Hinh 3.17. Cdu trac hop chdt MO-05

Bang 3.5. Dir liéu phé *H va 3C-NMR cua hop chat MO-05

Vitri  "oc?d oc*P on?¢ mult. (J = Hz)
2 156,2 155,8 -
3 139,1 138,8 -
4 179,0 178,7 -
5 161,9 161,7 -
6 98,1 97,8 6,29 (1H, d, 1,5)
7 165,6 165,4 -
8 92,4 92,1 6.38 (1H, d, 1,5)
9 157,0 156,7 -
10 106,3 106,0 -
' 123,0 122,7 -
2,6 130,0 130,1 8,03 (2H, dd, 2.0, 7,0)
3,5 114,3 114,0 6,98 (2H, dd, 2.0, 7,0)
4' 162,2 161,9 -
3-OCHs; 60,4 60,0 3.85 (3H, 9)
4'-OCHs 55,7 55,4 3,84 (3H, 9)
7-OCH; 56,1 55,7 3,87 (3H, 9)
5-OH - - 12,63 (1H, s)

3 CD3Cls, ® 125 MHz, €500 MHz, 975 MHz,

*6 tham khao chat 5-hydroxy-3,4',7- trimethoxyflavone [138]
Hop chat MO-05 thu dugc dudi dang chat rin mau vang. Trén phd *H-NMR

Xuat hién hai tin hiéu proton thom & vi tri meta so véi nhau trén vong thom [dn 6,29
(1H, d, J = 1,5 Hz, H-6), 6,38 (1H, d, J = 1,5 Hz, H-6)], hai tin hiéu proton chap
trong hé vong thom AABB [Jn 8,03 (2H, d, J = 2,0, 7,0 Hz, H-2', 6"), 6,98 (2H, d, J
= 2,0, 7,0 Hz, H-3', 5)], ba tin hiéu dic trung cua cac nhém methoxy [on 3,85, 3,84,
3,87], co lai 1a mét tin hiéu cua nhém -OH tai on 12,63 (1H, s), tin hiéu nay c6 d6
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chuyén dich vé ving trudng thip do nhém -OH nay c6 su lién két tinh dién voi

nhém ketone tai vi tri C-4.

Phd 3C-NMR két hop phd DEPT cho biét hop chiat MO-04 chira 18 nguyén
tr carbon. Trong d6 xuat hién ba tin hiéu dic trung ctia cac nhdm methoxy tai on
60,0, 55,4, 55,7. Con lai la 15 tin hiéu carbon trong khung flavonoid cong huong
trong khoang ving truong 178,8 - 92,1 ppm. So sanh hop chat MO-04 thi hop chat
MO-05 khdng c6 nhdm thé methoxy tai C-3'.

Véi nhitng phan tich dir liéu phd nhu trén va so sanh véi tai liéu tham khao
dd cong bd, c6 thé xac dinh hop chit MO-05 Ia 5-hydroxy-3,4',7-
trimethoxyflavone [138].

3.1.6. Hop chdt MO-06: 5-hydroxy-7-methoxyflavone

OH O
Hinh 3.18. Cdu trtc hop chat MO-06
Bdng 3.6. Diz liéu pho H va 1*C-NMR cua hop chat MO-06

Vitri  “oc?d o3P or*c mult. (J = Hz)

2 1640 1640 -

3 1059 1059 6,65 (1H,s)

4 1825 1825 -

5 162,2 1622 -

6 98,2 98,2 6,36 (1H, d, 2,0)
7 156,6 1578 -

8 92,7 92,7 6.49 (1H, d, 2,0)
9 1578 1578 -

10 105,7 1057 -

1 131,3 1314 -

2,6 126,3 126,3 7,89 - 7,87 (2H, dd, 8,0; 2,0)
3,5 129,1 129,1 7,55 - 7,50 (2H, overlap)
4’ 131,8 131,8 7,55 - 7,50 (1H, overlap)
7-OCHz 55,8 55,8 3,88 (3H, s)
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5-OH i i 12,71 (1H, s)
2 CDCl3, P 125 MHz, 500 MHz, 975 MHz,
*5 tham khao chit 5-hydroxy-7-methoxyflavone [139]
Hop chat MO-06 thu duoc dudi dang chat ran mau vang. Trén phé H-NMR

xuat hién mot tin hiéu proton olefin tai Jn 6,65 (1H, s, H-3), hai tin hiéu proton
thom ¢ Vi tri meta so véi nhau trén vong thom [Jn 6,36 (1H, d, J = 2,0 Hz, H-6),
6,49 (1H, d, J = 2,0 Hz, H-6)], nam tin hiéu proton trong hé vong thom [Jon 7,89-
7,87 (2H, dd, J =2,0; 8,0 Hz, H-2', ¢'), 7,55-7,50 (3H, d, J = 2,0, 7,0 Hz, H-3', 4,
5")], mét tin hiéu dac trung cta cd&c nhom methoxy [on 3,88], c0 lai la mot tin hiéu
ctiia nhém -OH tai on 12,71 (1H, s), tin hiéu nay c6 do chuyén dich vé ving truong

thap do nhém —OH nay ¢4 sy lién két tinh dién vai nhom ketone tai vi tri C-4.

Ph6 3C-NMR két hop phd DEPT cho biét hop chit MO-04 chira 16 nguyén
tr carbon. Trong d6 xuat hién mét tin hiéu dic trung cua cac nhom methoxy tai o
55,8. Con lai la 15 tin hiéu carbon trong khung flavonoid cong hudng trong khoang

ving truong 182,5 - 92,7 ppm.

Véi nhiing phan tich dit liéu phd nhu trén va so sanh véi tai liéu tham khao
d3 cong bo, co thé xac dinh hop chat MO-06 dugc xac dinh la 5-hydroxy-7-
methoxyflavone [139].

3.1.7. Hop chdt MO-07: 2-phenylethyl g-D-glucopyranoside

HO- é

HO%O 7 ] 2

HO 2 3
Hinh 3.19. Cdu trdc hop chdt MO-07

Hop chat MO-07 thu duoc duéi dang chat ran mau trang. Trén phé *H-NMR
xuét hién nam tin hiéu proton thom tai [on 7,14 (2H, br d, J = 8,5 Hz, H-2, 6), 7,07
(3H, m, H-3, 4, 5)], hai tin hiéu nhém methylene tai 6+ 2,83 (2H, t, J = 7,8 Hz, H-
7), va 3,73 (2H, t, J = 7,8 Hz, H-8). Bén canh d6 con lai 1 bay tin hiéu cua gbc
duong S-D-glucopyranoside tai [on 4,25 (1H, d, J = 7,8 Hz, H-1"), 3,54 (1H, t, J =
9,0 Hz, H-2'), 3,46 (1H, t, J = 9,0 Hz, H-3"), 3,33 (1H, t, J = 8,4 Hz, H-4"), 3,19
(1H, br d, J =9,0 Hz, H-5"), 3,97 (1H, dd, J = 12,0, 3,0 Hz, Has-6"), 3,64 (1H, dd, J =
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12,0, 9,0 Hz, Hy-6'). Phd 3C-NMR két hop phé DEPT cho biét hop chét chua 14
nguyeén tir carbon. Trong d6 tam nhém cua gdc aglycone phenylethyl tai [oc 138,0
(C-1), 128,9 (C-2,6), 128,5 (C-3, 5), 126,4 (C-4), 36,0 (C-7), 70,9 (C-8)], con lai 1a
s4u tin hiéu cua gbc duong B-D-glucopyranoside tai [dc 102,8 (C-1"), 73,4 (C-2"),
76,3 (C-3"), 69,4 (C-4"), 75,6 (C-5"), 61,3 (C-6")].

Két hop viéc phan tich dit liéu pho caa hop chit MO-07 va so sénh véi tai
liu tham khéao dd cong bd xac dinh duoc hop chat MO-07 1a 2-phenylethyl S-D-
glucopyranoside [140].
Bang 3.7. Dir liéu phé *H va 3C-NMR cua hop chat MO-07

Vi tri *ocd o3P on*C (dang pic, J = Hz)
1 138,6 138,0 -
2 128,6 128,9 7,14 (1H, d, 8,5)
3 1279 128,5 7,07 (1H, #)
4 125,8 126,4 7,07 (1H, #)
5 127,9 128,5 7,07 (1H, #)
6 128,6 128,9 7,14 (1H, d, 8,5)
7 35,8 36,0 2,83 (2H,t, 7,8)
8 70,3 70,9 3,73 (2H,1,7,8)
S-D-glucopyranose
' 102,9 102,8 4,25 (1H, d, 7,8)
2! 73,6 73,4 3,54 (1H,t,9,0)
3’ 76,6 76,3 3,46 (1H, t,9,0)
4’ 70,1 69,4 3,33 (1H,t, 8,4)
5' 76,5 75,6 3,19 (1H, br d, 9,0)
o 613 613 3,97 (1H, dd, 12,0, 3,0)
3,64 (1H, m)

2 CDCl3, 150 MHz, €150 MHz, ¢ CD30D, ¢ 100 MHz, # tin hiéu chap.
Thdam khdo chat 2-phenylethyl 8-D-glucopyranoside [140]
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3.1.8. Hop chdt MO-08: 2- phenylethyl p-primeveroside

Hinh 3.20. Cdu trac hop chat MO-08

Hop chat MO-08 thu duoc dudi dang chat bot mau tring. Ph *H-NMR trén
vung treong yéu xuat hién ndm tin hiéu proton thom ctia vong benzene tai [on 7,28
(4H, m, H-2, 3, 5, 6) va 7,19 (1H, m, H-4)], mot tin hiéu proton cua nhom
methylene tai on 2,95 (2H, t, J = 7,8 Hz, H-7), hai tin hiéu nhém oxymethylene tai
on 3,79 (1H, dt, J = 9,6, 7,8 Hz, Ha-8) va 4,08 (1H, dd, J = 9,6, 7,8 Hz, Hp-8). Bén
canh d6 trong khoang ving truong 4,34 — 3,20 ppm 1a nhiing tin hiéu cua hai géc
duong B-D-xylose va fD-glucose. Phd 3C-NMR va phé HSQC cho thay hop chat

chtra 19 nguyén tu carbon.

Bang 3.8. Dir liéu phé tH va B3C-NMR cua hop chat MO-08

Vi tri e Seae on2d (dgll_rllgpl'c, J= HMBC
1 139,8 140,0 -
2 129,1 129,3 7,28 (1H, #)
3 129,7 130,0 7,28 (1H, #)
4 126,9 127,2 7,19 (1H, m)
5 129,7 130,0 7,28 (1H, #)
6 129,1 129,3 7,28 (1H, #)
7 37,2 37,2 2,95 (2H, t, 7,8) 1,2,8
8 717 718 3,08 (1H, dt, 7,8, 9,6) LU
4,08 (1H, dd, 7,8, 9,6) 1,1
[-D-xylopyranose
1’ 104,2 104,4 4,32 (1H, d, 7,8) 8
2’ 74,7 74,8 3,23 (1H, #)
3 77,8 77,8 3,37 (1H, #)
4’ 71,0 71,1 3,51 (1H, m)

5" 76,8 769 3,46 (1H, m)
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3,76 (1H, dd, 5,4, 11,4)

6' 69,6 69,7
4,11 (1H, dd, 2,4, 11,4)

S-D-glucopyranose

1" 105,3 1054 4,34 (1H, d, 7,8) 6’
2" 74,9 74,9 3,23 (1H, #)
3" 775 77,6 3,33 (1H, m)
4" 71,3 71,3 3,37 (1H, #)
3,20 (1H, dd, 10,2,
5" 66,8 66,8 11,4)

3,88 (1H, dd, 5,4, 11,4)
2 CD;0D, ¢150 MHz, 9600 MHz, ¢ 50 MHz. Tham khao chat phenethyl p-D-

primeveroside [141]

# tin hiéu chap.

Trong d6 tm nhém cua goc glycol phenylethyl tai [dc 140,0 (C-1), 129,3
(C-2, 6), 130,0 (C-3, 5), 127,2 (C-4), 37,2 (C-7) va 71,8 (C-8)], s&u tin hiéu cia géc
duong f-D-glucose [oc 104,4 (C-1"), 74,8 (C-2"), 77,8 (C-3"), 71,1 (C-4"), 76,9 (C-
5') va 69,7 (C-6")], con lai I 5 tin hiéu cua gbc duong xylose [dc 105,4 (C-1"), 74,9
(C-2"), 77,6 (C-3"), 71,3 (C-4") va 66,8 (C-5")] — day ciing chinh 13 sy khac biét so
Vv6i hop chat MO-07 néu trén. Vi tri cia hai goc dudong duge xac dinh dua trén pho
HMBC. Trén phé HMBC cua hop chat MO-08 xuét hién mot sé twong tac chinh:
proton H-7 tuong tac voi C-1, 2, 6 va 8, proton H-8 tuong tac véi C-1 va C-1'. Tu
d6 cho biét gdc duong glucose thé vao vi tri C-8 ciia gbc aglycone phenethyl. Cling
v6i d6 xuat hién tuong tac gita H-1" véi C-6' va nguoc lai (hinh 3.21). T d6 xac

dinh duoc vi tri gdc dudng xylose thé vao vi tri C-6' ctia goc dudng glucose.

H%WM N\

OH H% 0 vf\q
OH\X/\O

Hinh 3.21. Tuong tdc HMBC trén hop chat MO-08

Véi viéc phan tich nhimg dic diém phd caa hop chat MO-08 va so sanh voi
dit liéu phd hop chat phenethyl 5-D-primeveroside thiy chiing twong d6ng & cac vi
tri. Vay hop chat MO-08 la 2-phenylethyl -D-primeveroside (bang 3.8).
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3.1.9. Hop chdt MO-09: Benzyl g-D-glucopyranoside

HO—" ) ‘
HO%O 1 :
HO 2'
3 OH 7 2
Hinh 3.22. Cdu trac hop chat MO-09
Bang 3.9. Dir liéu phé *H va 3C-NMR cua hep chat MO-09

Vi tri *ocdP ocae \ord (dang pic, J = Hz)
1 139,1 139,1 -
2 128,6 129,2 7,44 (1H, dd, 1,2, 8,4)
3 129,3 129,3 7,34 (1H, m)
4 129,2 128,7 7,28 (1H, m)
5 129,3 129,3 7,34 (1H, m)
6 128,7 129,2 7,44 (1H, dd, 1,2, 8,4)
. 718 718 4,94 (1H, d, 12,0)
4,68 (1H, d, 12,0)
1’ 103,3 103,3 4,38 (1H, d, 7,8)
2’ 75,1 75,1 3,38 — 3,26 (1H, *)
3/ 78,1 78,7 3,38 — 3,26 (1H, *)
4 71,7 71,7 3,38 — 3,26 (1H, *)
5 78,1 78,0 3,38 — 3,26 (1H, ¥)
o 62.3 62.3 3,71 (1H, dd, 5,4, 12,0)

3,91 (1H, dd, 2,4, 12,0)
2 CD30D, 9100 MHz, €150 MHz, 9600 MHz.

#tin hiéu chap, * tham khao chét benzyl s-D-glucopyranoside [142]

Hop chat MO-09 thu duoc dudi dang chat sap, khéng mau. Phé *H-NMR
Xuat hién ndm tin hiéu cong huéng cia cac proton thom tai [on 7,44 (2H, dd, J =
8,4, 1,2 Hz, H-2, 6), 7,34 (2H, m, H-3, 5) va 7,28 (1H, m, H-4)], hai tin hiéu nhém
oxymethylene tai on 4,94 (1H, d, J = 12,0 Hz, Ha-7) va 4,68 (1H, d, J = 12,0 Hz,
Ho-7). Tir nhitng dit liéu phd nay cho thay hop chat MO-09 c6 chira goc benzyl.
Bén canh d6 1 nhitng tin hiéu dic trung cho mot goc dudng S-D-glucopyranoside
c6 @6 chuyén dich trong khoang 4,38 — 3,26 ppm. Trong d6 c6 mot tin hiéu proton
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anome tai on 4,38 (1H, d, J = 7,8 Hz, H-1"). Trén ph6 3C-NMR két hop phé DEPT
cho thay hop chat MO-09 chtra 13 nhém nguyén tir carbon. Trong d6 bay tin hiéu
cua gdc benzyl tai [6c 139,1 (C-1), 129,2 (C-2, 6), 129,3 (C-3, 5), 128,7 (C-4), 71,8
(C-7)], sau tin hiéu dic trung cho gdc dudng S-D-glucopyranoside tai [oc 103,3 (C-
1), 75,1 (C-2"), 78,7 (C-3"), 71,7 (C-4"), 78,0 (C-5'), 62,8 (C-6")].

Béang nhitng phan tich dit liéu phé NMR cua MO-09 nhu trén va so sanh
nhitng dit liéu phd d6 véi hop chat benzyl f-D-glucopyranoside di cong bd cho thiy
ching c6 phé NMR gidng nhau (bang 3.9). Vay khang dinh dugc hop chat 1a benzyl
S-D-glucopyranoside [142].

3.1.10. Hop chdt MO-10: 2-(Aminomethyl)phenyl g-D-glucopyranoside

Hinh 3.23. Cdu trac hep chat MO-10
Bang 3.10. Diz liéu phé *H va BC-NMR cua hop chat MO-10

Vi tri "ocde o3P on®¢ (dang pic, J = Hz) HMBC

1 155,7 1574 - -

2 123,14 1281 - -

3 130,53 1321 7,13 (1H, d, 7,2) 1,5,7

4 122,35 1235 6,86 (1H, ddd, 7,8, 7,8, 2,4) 2,6

5 130,29  128,9 7,07 (1H, %

6 11592 1166 7,07 (1H, %

7 37,84 39,7 3,54 (1H,) :
3,42 (1H,

S-D-glucopyranose

' 101,65 1035 4,72 (1H,% 1

2’ 73,19 75,0 3,42 (1H, %)

3/ 76,06 77,8 3,36 (1H, t, 8,4)

4 69,62 71,3 3,29 (1H, *)

5’ 77,0 78,2 3,29 (1H, *

6’ 60,57 62,6 3,79 (1H, dd, 12,0, 1,8) 4
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3,60 (1H, dd, 12,0, 4,8) 5

2 CD30D, 150 MHz, ©600 MHz, 9 DMSO-ds, ¢ 75 MHz, # tin hiéu chagp nhau

* tham khado chat (2-(((2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-
(hydroxymethyl)tetrahydro-2H-pyran-2-yl)oxy)phenyl)methanaminium chloride
[143]

Hop chat MO-10 thu dugc duéi dang chat rin khéng mau. Trén phé H-

NMR ving truong yéu xuat hién bén tin hiéu proton thom [on 7,13 (1H, d, J = 7,2
Hz, H-3), 6,86 (1H, ddd, J = 7,8, 7,8, 2,4 Hz, H-4), va 7,07 (2H, m, H-5 va H-6)],
vé phia viing truong trung binh xuat hién hai tin hiéu caa nhém methylene [on 3,54
(1H, br d, J = 15,0 Hz, Ha-7) va 3,42 (1H, m, Hp-7). Bén canh d6 1a bay tin hiéu
proton ctia mot goc duong glucose trong ving trudng o 4,72 — 3,29. Trén pho 13C-
NMR két hop véi phd HSQC cho biét hgp chat MO-10 chira 13 nguyén tir carbon.
Trong d6 sau tin hiéu cua vong benzen [éc 157,4 (C-1), 128,1 (C-2), 132,1 (C-3),
123,5 (C-4), 128,9 (C-5), 116,6 (C-6)]; mot nhém methylene tai oc 39,7 (C-7). Bén
canh do6 la sau tin hiéu carbon dac trung cua phén tir duong glucose [dc 103,5 (C-
1", 75,0 (C-2"), 77,8 (C-3"), 71,3 (C-4"), 78,2 (C-5"), 62,6 (C-6")] (hinh P12 va P13).
Trén phd HMBC xuét hién mét sé twong tac chinh: H-3 (5u 7,13) twong tac véi C-1,
5va C-7; H-1' (dn 4,72) twong tac voi C-1, Hy-7 (o1 3,42) tuong tac véi C-1 va C-3
(hinh P14 va 5.1). T nhitng dix liéu ndy cho biét goc duong glucose lién két véi
vong benzene qua ciu oxy & vi tri C-1 va nhém -CH2NH> thé vao vi tri C-2 vong
benzen.

NH,

e o ()

o' > onN_"

Hinh 3.24. Twong tdc HMBC trén hop chat MO-10
Véi nhitng phan tich dir liéu phd cong huéng tir hat nhan va so sanh véi tai

licu tham khao di cong bd xac dinh duoc hop chit MO-10 la 2-
(aminomethyl)phenyl g-D-glucopyranoside. Pay 1a hop chat méi lan dau tién duoc
phan I4p tir cdy Chum ngdy va ciing 1a 1an dau tién cong bd b phd *H-NMR va 13C-
NMR.
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3.1.11. Hep chdt MO-11: 3,4-dihydroxybenzoic acid

Hinh 3.25. Cdu trac hop chat MO-11
Bang 3.11. Diz liéu phé *H va 3C-NMR cua hop chat MO-11
Vi tri “ocd oc?P on®C (dang pic, J = Hz)

1 123,22 123.2 -

2 117,85  117,7 7,45 (1H, d, 1,8)

3 146,18  146,0 -

4 151,66 1515 -

5 11589 1157 6,81 (1H, d, 7,8)

6 12403 1239 7,43 (1H,dd, 1,8, 7,8)
7 17038  170,3 -

2 CD3;0D, 150 MHz, °600 MHz, 9125 MHz. Tham khao chat 3,4-dihydroxybenzoic
acid [144]

Hop chat MO-11 thu duoc dudi dang tim mau nau d6. Pho 'H-NMR trén
vung truong yéu xuat hién ba tin hiéu proton thom dic trung cho hé vong thom
ABX tai [0n 7,45 (1H, d, J = 1,8 Hz, H-2), 6,81 (1H, d, J = 7,8 Hz, H-5), 7,43 (1H,
dd, J = 7,8, 1,8 Hz, H-6)]. Trén phé 3C-NMR xuét hién bay tin hiéu, trong d6 c6
sau tin hiéu cua vong thom tai [dc 123,2 (C-1), 117,7 (C-2), 146,0 (C-3), 151,5 (C-
4), 115,7 (C-5), 123,9 (C-6)], con lai la mot tin hiéu cua nhom carboxylic tai dc
170,3 (C-7). Bang nhitng phan tich dit liéu phd NMR cia MO-11 va so sanh dix liéu
phd nay voi hop chat 3,4-dihydroxybenzoic acid da cong thi hgp chat MO-11 dugc
xac dinh la 3,4-dihydroxybenzoic acid.

3.1.12. Hop chdt MO-12: Vanillic acid

Hinh 3.26. Cdu trdc hop chdt MO-12
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Bang 3.12. Diz liéu phé H va 3C-NMR cua hop chat MO-12

Vi tri “ocde ocP on*c mult, (J = Hz)

1 123,8 1232 -

2 115,3 1158 7,56 (1H, d, 1,8)

3 147,6 148,7 -

4 151,6 152,7 -

5 112,2 113,8 6,85 (1H, d, 9,0)

6 125,2 1253 7,58 (1H, dd, 9,0, 1,8)
7 169,0 1701 -

3-OCHs 55,4 56,4 3.91 (3H, 9)

2 CD30D, "150 MHz, °600 MHz, ¢ CDCls, © 50 MHz. * tham khao chat vanillic acid
[145]

Hop chat MO-12 thu dugc dudi dang bot mau tring. Phd *H-NMR trén ving
truong yéu xuat hién ba tin hiéu proton thom dic trung cho hé vong thom ABX tai
[0n 7,56 (1H, d, J = 1,8 Hz, H-2), 6,85 (1H, dd, J = 9,0 Hz, H-5), 7,58 (1H, dd, J =
9,0, 1,8 Hz, H-6). Ngoai ra con xuat hién mét tin hiéu dic trung cua nhom methoxy
tai on 3,91 (3H, s, 3-OCHa). Trén phd 3C-NMR xuét hién bay tin hiéu, trong d6 co
sau tin hidu cua vong thom tai [oc 123,2 (C-1), 115,8 (C-2), 148,7 (C-3), 152,7 (C-
4), 113,8 (C-5), 125,3 (C-6)], con lai 1a mét tin hiéu caa nhém carboxylic tai dc
170,1 (C-7) va mot nhém methoxy tai dc 56,4 (3-OCHs). So sanh véi hop chat MO-
19 thi thay chdng gan giéng nhau, chi khac 1a hop chat MO-12 ¢6 thém nhém thé
methoxy tai C-3. Bang nhiing phan tich di liéu phé NMR cua MO-12 va so sénh
dit liéu pho nay véi hop chat vanillic acid dd cong bd cho thiy ching kha gidng
nhau & cé&c vi tri trong hop chat (bang 3.12). Vay két luan dugc hop chat MO-12 1a
vanillic acid [145].

3.1.13. Hop chdt MO-13: Ferulic acid

Hinh 3.27. Cdu trdc hop chat MO-13
Bang 3.13. Diz liéu phé *H va 3C-NMR cua hgp chat MO-13
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Vi tri ocaP oc*P on®° (dang pic, J = Hz)

1 126,7 128,0 -
2 110,6 111,7 7,19 (1H, d, 1,8)
3 149,3 150,4 -
4 145,6 146,3 -
5 114,7 116,5 6,83 (1H, d, 8,4)
6 124,1 123,8 7,07 (1H, dd, 8,4, 1,8)
7 148,2 149,4 7,58 (1H, d, 15,6)
8 114,9 116,5 6,33 (1H, d, 15,6)
9 169,9 169,9 -

3-OCH; 55,3 56,4 3,91 (3H, s)

2 CD30D, Y150 MHz, °600 MHz, ¢ DMSO-ds, ¢ 100 MHz,
* tham khdo chdt Ferulic acid [146]
Hop chat MO-13 thu duoc dudi dang chat déo khdng mau. Pho *H-NMR hop

chat MO-13 trong ving trudng trung binh xuat hién tin hiéu dic trung cua nhom
methoxy tai dn 3,91 (3H, s, 3-OCHs). V& phia ving trudng yéu xuét hién niam tin
hiéu proton thom. Trong d6 hai tin hiéu ciia mot lién két d6i dang ~CH=CH- tai [on
7,58 (1H, d, J = 15,6 Hz, H-7) va 6,33 (1H, d, J = 15,6 Hz, H-8)], lién két nay c6
hang s6 tuong tac 16n (J = 15,6 Hz) nén lién két doi co cau hinh dang trans. Ba tin
hi¢u proton thom con lai dac trung cho hé vong thom ABX tai [on 7,19 (1H, d, J =
1,8 Hz, H-2), 6,83 (1H, d, J = 8,4 Hz, H-5), 7,07 (1H, dd, J = 8,4, 1,8 Hz, H-6)].
Phé 8C-NMR cho thay hop chat chira 9 tin hiéu carbon. Trong d6 mot tin hiéu cua
nhom methoxy tai Jdc 56,4 (3-OCHeg), sau tin hi¢u cta vong benzene tai [oc 128,0
(C-1), 111,7 (C-2), 150,4 (C-3), 146,3 (C-4), 116,5 (C-5) va 123,8 (C-6)], hai tin
hiéu cua lién két doi tai dc 1,449 (C-7)/116,5 (C-8). So sanh dir liéu phd hop chat
MO-13 véi hop chat ferulic acid thi ching giéng nhau (bang 3.13). Vay két luan
duoc hop chat MO-13 1a ferulic acid [146].

3.1.14. Hop chdt MO-14: Salicifoliol
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Hinh 3.28. Cdu trac hop chdt MO-14
Bang 3.14. Dir liéu phé *H va 3C-NMR cua hop chat MO-14

Vitri  oc% 6P 5@ (dang pic, J=Hz) HMBC COSsY

1 4820 493 3,22 (1H, m) - 2,5, 8a, 8b
1,2, 4, 1
2 8610 878 4,69 (lH,d, 6,5) s'os
3 - - - - -
4,38 (1H, dd, 2,0, 9,5) 2,6
4 69,90 719
4,55 (1H, dd, 2,0, 9,5) 2
5 4600 475 3,56 (1H, ddd, 3,0,9,0,9,0) 2,6 4
6 179,04 1811 - - -
7 - - - - -
4,10 (1H, dd, 3,5, 9,0) 2,5, 6
8 69,80 70,9
4,31 (1H, dd, 3,5, 9,0) 2,5, 6

1’ 130,03 1322 - - -
2' 10854 111,0 6,98 (1H,d, 2,0) 2,4',6'

3 14625 1493 - ] ]
4 146,03 1479 - - -

5' 11445 1162 6,80 (1H, d, 8,0) 1,3 6
6 119,11 1202 6,83 (1H, dd, 2,0, 8,0) 2,2, 4 5"
3-OCHs 56,00 56,4 3,885 3

2 CD30D, 150 MHz, °600 MHz, ¢ CDCls, © 50 MHz. * tham khao chat salicifoliol
[147]

Hop chat MO-14 thu dugc dudi dang chat rin khéng mau. Trén phd H-
NMR ving trudng trung binh xuat hién 3 tin hiéu caa cac nhém methine tai on 3,22
(1H, m, H-1), 3,56 (1H, ddd, J = 3,0, 9,0, 9,0 Hz, H-5) va 4,69 (1H, d, J = 6,5 Hz,
H-2). Bén canh d6 xuét hién 4 tin hiéu cia hai nhdm methylene tai [on 4,38 (1H, dd,
J=2,0,9,5Hz, Ha-4), 4,55 (1H, dd, J = 2,0, 9,5 Hz, Hp-4)] va [on 4,10 (1H, dd, J =
3,5, 9,5 Hz, Ha-8), 4,31 (1H, dd, J = 3,5, 9,5 Hz, H»-8)]. Ngoai ra con xuat hién tin
hiéu singlet dic trung ctia nhom methoxy tai on 3,88 (3H, s, 3-OCHs). Vé phia

vung truong yéu xuat hién ba tin hiéu proton dic trung cho hé vong thom ABX tai
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on 6,98 (1H, d, J = 2,0 Hz, H-2"), 6,80 (1H, d, J = 8,0 Hz, H-5") va 6,83 (1H, dd, J =
2,0, 8,0 Hz, H-6") (hinh 3.29).
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Hinh 3.29. Phé 'H-NMR cua hap chat MO-14

Pho 3C-NMR két hop pho HSQC cua hop chit MO-14 chira 13 tin hiéu
nguyén tir carbon. Trong d6 co 6 tin hiéu dac trung cho vong thom hé ABX tai [oc
132,2 (C-1"), 111,0 (C-2"), 149,3 (C-3"), 147,9 (C-4"), 116,2(C-5"), 120,2 (C-6)].
Con lai la 6 tin hiéu dugc xac dinh cua nhém 3,7-dioxabicyclo[3.3.0]octan-2-one
[oc 49,3 (C-1), 87,7 (C-2), 71,9 (C-4), 47,5 (C-5) va 181,1 (C-6)]. Ngoai ra xuat
hién mét tin hiéu dac trung cia nhém methoxy tai oc 56,4 (3’-OCHs) (hinh 3.30 va
3.31).
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Hinh 3.30. Phé 13C-NMR cua hop chdt MO-14
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Hinh 3.31. Phé HSQC cua hop chdt MO-14
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Phé HMBC xuét hién mét sé twong tac chinh: Proton H-2 (Jn 4,69) twong tac

V6i C-1',2', 4, 5, 6'. Cho phép x4c dinh dugc vong thom hé ABX lién két véi nhom
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vong 3,7-dioxabicyclo[3.3.0]octan-2-one. Tuong tac gitra proton 3'-OCHs (o1 3,88)
lén C-3' tir d6 cho biét vi tri nhém methoxy (hinh 3.32 va 3.33).
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Hinh 3.32. Phé HMBC cua hep chat MO-14

0}

Hinh 3.33. Phé Twong tic HMBC va twong tac COSY ciia hop chat MO-14

Trén pho COSY thay xuat hién mot sb tuong tac chinh: Proton H-6 (J 6,83)
tuong tac v6i proton H-5' (du 6,80), tir d6 gin dugc mach carbon trong hop chat
gitta C-5' v6i C-6'. Xét tuong ty cac tuong tac khac ciing ndi thém dwgc mach
carbon gitra C-1 vai C-2, 5, 8 va C-5 végi C-4 (hinh 3.33 va 3.34).
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Hinh 3.34. Phé COSY cua hgp chat MO-14
Két hop vai nhitng phan tich dit liéu phd trén va so sanh voi tai liéu tham
khao di cong bd xac dinh dugc hop chat MO-14 la salicifoliol [148]

3.1.15. Hgp chdt MO-15: Marumoside B

Hinh 3.35. Cdu trdc hop chat MO-15

Hop chiat MO-15 thu duoc dudi dang chat bot vo dinh hinh. Phd *H-NMR
cho biét hop chat MO-15 chira mot vong benzene thé 1,4 dya vao do chuyén dich
hoa hoc cua proton [on 7,26 (2H, d, J = 8,4 Hz, H-2', 6") va 7,05 (2H, d, J = 8,4 Hz,
H-3’, 5")], vé phia ving truong trung binh xuét hién tin hiéu mot nhém methylene
tai on 3,48 (2H, H-2). Bén canh d6 xuat hién séu tin hiéu dic trung cho gbc duong
a-L-rhamnopyranoside [on 5,45 (1H, br s, H-1"), 4,30 (1H, br d, J = 1,8 Hz, H-2"),
3,97 (1H, dd, J = 9,6, 3,0 Hz, H-3"), 3,65 (1H, t, J = 3,0 Hz, H-4"), 3,72 (1H, m, H-
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5", 1,24 (3H, d, J = 6,0 Hz, H-6")] va bay tin hiéu cia goc dudong p-D-
glucopyranoside [Jn 4,62 (1H, d, J = 7,8 Hz, H-1"), 3,34 (1H, m, H-2"), 3,42 (1H,
m, H-3"), 3,40 (1H, m, H-4"), 3,36 (1H, m, H-5"), 3,87 (1H, dd, J = 12,0, 1,8 Hz,
Ha-6"), 3,75 (1H, dd, J = 12,0, 4,8 Hz, Hx-6")] (hinh 3.36).
Bang 3.15. Diz liéu phé H va 3C-NMR cua hop chat MO-15
Vitri  "oc®®  6c*®  on?C (dang pic, J = Hz) HMBC COSY

1 1732 177,2 - - -

2 41,7 4255 3,48 (2H,s) L1 -
I’ 1304 1307 - - -
2’ 1305 1313 7,26 (1H, d, 8,4) 2,3, 4,6 3
3 116,9 117,7  7,05(LH, d, 8,4) 1,2/, 4,5 2
4 154,9 1567 - - -

5’ 116,9  117,7 7,05 (1H, d, 8,4)
6’ 1305 1313 7,26 (1H,d, 8,4)
a-L-rhampyranose

1” 98,9 99,6 5,45 (1H, brs) 4', 3", 5" 2"
2" 69,3 71,4 4,30 (1H, brd, 1,8) 3", 4" 1", 3"
3" 81,4 82,7 3,97 (1H, dd, 9,6, 3,0) 2", 4" 1" 2", 4"
4" 71,1 72,6 3,65 (1H, t, 3,0) 3", 5", 6" 5", 6"
5" 69,8 70,3 3,72 (1H, m) 3", 4", 6" 4", 6"
6" 18,2 18,1 1,24 (3H, d, 6,0) 4", 5" 5"
S-D-glucopyranose

1” 1049 1048 4,62 (1H,d, 7,8) 3", 3" 2"
2" 74,4 75,4 3,34 (1H, m) - 1", 3"
3" 77,0 77,7 3,42 (1H, m) - 2", 4"
4" 70,2 71,1 3,40 (1H, m) - 3", 5"
5" 76,6 77,8 3,36 (1H, m) - 4" 6"-b
& 613 622 3,87 (1H, dd, 12,0,1,8) 4", 5"

3,75 (1H, dd, 12,0, 4,8) 5"

2 CDsOD, 150 MHz, 600 MHz, ¢ DMSO-ds, ¢ 100 MHz. Tham khao chat
marumoside B [29]
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Hinh 3.36. Pho *H-NMR hop chdt MO-15
Ph6 13C-NMR két hop phdé HSQC cho thay hop chay MO-15 chaa 20 nguyén
tr carbon. Trong d6 sau tin hiéu dic trung cua vong thom cé hai nhom thé 1,4 tai
[6c 130,7 (C-17), 131,3 (C-2, 6'), 117,7 (C-3', 5'), 156,7 (C-4)], hai tin hiéu cua
nhom thé ethanamide tai [doc 177,2 (C-1) va 42,5 (C-2)] va 12 tin hiéu dich chuyén
trong khoang vung truong 104,8 — 18,1 ppm la cua hai goc dudng glucose va
rhamnose (hinh 3.373 va 3.38).
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Hinh 3.37. Phé 13C-NMR hgp chdt MO-15



1 - p—
~ - —
o

i |
(L

] - |

i = L
i A I

| - =

| - |

| -" | =

1 - e

] B ® - =
w

|
B

- |3
. ; a . Z |
; it - T TTom, SR SPRBLCERL SPes SRE ENER
:g TR L St e o T ]
8 (] Lax Ll ] — - L= L= W o o oo -t - o o w w [ L= L w L ra - 'E
thh e v o w e e v e ;o W e o W o ;e @ e W e @

Hinh 3.38. Phé HSQC hop chdat MO-15

Vi tri nhém thé va vi tri hai goc duong dugc xac dinh dya trén pho HMBC.
Trén pho HMBC xuat hién mot s twong tac chinh: Proton H-2 (dn 3,48) tuong tac
véi C-1, C-1/, C-2', C-6'; proton H-1" (dn 5,45) twong tac voi C-4'; proton H-1" (dn
4,62) tuong tac véi C-3". Tir d6 cho biét géc duong glucose gian vao C-3" cua goc
duong rhamnose va goc dudng rhamnose thé vao vi tri C-4’ caa vong benzene (hinh
3.39 va hinh 3.40).
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Hinh 3.39. Phé HMBC hop chat MO-15
/N

i
NH,
S
HO < HO
HO% OH
HO
OH
Hinh 3.40. Twong tdc HMBC cua hop chat MO-15

Pho COSY xuét hién mot sé twong tac chinh ctia mach carbon trong hai géc
duong: C-1” @én C-6" va C-1" dén C-6".

NH,

O
Ho%o OH
HO
OH
Hinh 3.41. Twong tdc COSY cua hop chat MO-15
Véi nhitng phan tich dit liéu pho trén va so sanh véi tai liéu tham khao da
cdng bd [29] xac dinh dugc hop chit MO-15 1a marumoside B [29].
3.1.16. Hgp chdt MO-16: Isolariciresinol

Hinh 3.42. Cdu trtc hop chdt MO-16
Bang 3.16. Dir liéu pho tH va 3 C-NMR cua hop chat MO-16

Vi tri “oc?d Ocae on?P (dang pic, J = Hz)
1 129,0 128,9 -
2 112,4 1124 6,65 (1H, s)
3 147,2 147,3 -
4 145,3 1454 -
5 117,3 117,4 6,20 (1H, s)
6 134,2 134,2 -
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7 33,6 33,6 2,77 (2H, d, 7,2)
8 40,0 40,0 2,00 (1H, m)

9 65,9 66,0 3,71-3,63 (2H, *)
K 138,6 138,4 -

2 113,8 1138 6,66 (1H, d, 1,8)
3 149,0 149,1 -

4 145,9 146,2 -

5" 1159 116,0 6,73 (1H, d, 7.,8)
6' 132,2 134,2 6,60 (1H, dd, 1,8, 7,8)
7" 48,1 48,5 3,71-3,63 (1H, *)
8’ 48,0 48,0 1,75 (1H, m)

3,71-3,63 (1H, *)

9" 62,2 62,3

3,40 (1H, dd, 3,9, 11,1)
3-OCHj 56,4 56,4 3,80 (3H, 5)
3"-OCHs 56,3 56,3 3,77 (3H, 5)

2 CD30D, P600 MHz, ¢150 MHz, 9100 MHz. * tham khao chat isolariciresinol [149]
# tin hiéu chap

Hop chat MO-16 thu dugc dudi dang chat bot v dinh hinh mau trang. Phé
'H-NMR ving truong yéu xuat hién nam tin hiéu proton thom, trong d6 2 tin hiéu
thom dang singlet tai on 6,65 (1H, s, H-2) va 6,20 (1H, s, H-5), ba tin hiéu dac trung
cho hé vong thom ABX tai [on 6,66 (1H, d, J = 1,8 Hz, H-2'), 6,73 (1H, d,J=7,8
Hz, H-5"), 6,60 (1H, dd, J = 7,8, 1,8 Hz, H-6')]. V& phia ving trudong trung binh
xuat hién hai tin hiéu singlet dic trung cho hai nhém methoxy tai dn 3,80 (3H, s, 3-
OCHj3), 3,77 (3H, s, 3’-OCHz3). Nhitng tin hiéu con lai la cua cdc nhom methine va
methylene. Trén phd 3C-NMR két hop phé DEPT cho thdy hop chit MO-16 chira
20 nguyén tir carbon. Trong d6 xuét hién hai tin hiéu dic trung cua nhdm methoxy
[0c 56,3 (3’-OCHs3) va 56,4 (3-OCHzs)], hai nhém oxymethylene [dc 66,0 (C-9) va
62,3 (C-9")], ba nhém methine [dc 40,0 (C-8) va 48,5 (C-7), va 48,0 (C-8")], mot
nhom methylene tai 5c 33,6 (C-7), mot hé vong thom thé 1,2,4,5 tai [oc 128,9 (C-1),
112,4 (C-2), 147,3 (C-3), 145,4 (C-4), 117,4 (C-5), va 134,2 (C-6)], mot vong thom
he ABX tai [oc 138,4 (C-1'), 113,8 (C-2"), 149,1 (C-3"), 146,2 (C-4"), 116,0 (C-5"),
va 134,2 (C-6")].
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Véi viéc két hop phan tich dit liéu phd hop chat MO-16 bén trén va so sanh
tai liéu tham khao véi hop chét isolariciresinol (bang 3.16) cho thiy ching twong
ddng & tat ca cac vi tri trong hop chat. Ngoai ra, 6 quay cuc riéng caa MO-16 ciing
trung véi isolariciresinol [149]. Vay két luan duoc hop chat MO-16 la

isolariciresinol

3.1.17. Hep chdt MO-17: Pinoresinol

Hinh 3.43. Cdu trac hop chat MO-17

Hop chat MO-17 thu duoc dudi dang chat bot vo dinh hinh. Phd H-NMR vé
phia viing truong yéu xuat hién ba tin hiéu dac trung cho hé vong thom ABX tai [dn
6,96 (d, J =1,8 Hz), 6,79 (d, J = 8,4 Hz) va 6,83 (dd, J = 8,4, 1,8 Hz)], céc tin hiéu
proton con lai 1a cua phan vong 3,7-dioxabicyclo[3.3.0]octan ¢6 do chuyén dich
trong khoang on 4,72 — 3,16 ppm. Ngoai ra con ¢ mét tin hiéu dac trung cho nhom
methoxy tai on 3,78 (3H, s) (hinh 3.43 va bang 3.17).

Bang 3.17. Déz liéu phé H cua hop chat MO-17

Vi tri Pinoresinol MO-17
“oc®®  5u*€ (dang pic, J=Hz)  on?° (dang pic, J = Hz)

1,1 1338 - -

2,2 111,0 6,93 (1H, d, 1,7) 6,96 (1H, d, 1,8)

3,3 1491 - -

4,4’ 1473 - -

5,5 116,1 6,75 (1H, d, 8,0) 6,79 (1H, d, 8,4)

6,6 120,1 6,79 (1H, dd, 8,0,1,7) 6,83 (1H, dd, 8,4, 1,8)
7,7 87,5 4,69 (1H, d, 4,4) 4,72 (1H, d, 4,8)

8,8 554 3,12 (1H, m) 3,16 m

9,9 72,6 3,83(1H,dd, 8,9,3,6) 3,84 (1H, dd, 9,0, 3,6)

4,21 (1H, dd, 6,8) 4,25 (1H, dd, 9,0, 7,2)
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3,3-OCHs 564 3,84 (3H,s) 3,87 (3H, s)

*5 tham khdo chat pinoresinol [150]
3 do trong CD30D, ¢ 600 MHz, 9100 MHz , ¢400 MHz

Véi nhitng phan tich dix liéu phd *H-NMR trén va két hop so sanh véi hop
chat pinoresinol [150] cho thay pho caa ching twong dong nhau. Vay két luan duoc
hop chiat MO-171a pinoresinol.3.1.18. Hep chat MO-18: Kojic acid

Hinh 3.44. Cdu trac hop chat MO-18
Bang 3.18. Diz liéu phé H va 3C-NMR cua hop chat MO-18

Vi tri #ocP Oce on?9 (dang pic, J = Hz)

1 - - -

2 168,0 168,1 -

3 109,8 109,8 6,33 (1H, s)

4 173,9 173,9 -

5 145,7 145,7 ]

6 139,2 139,2 8,02 (1H, s)

7 59,4 59,4 4,28 (2H, 9)
5-OH - - 9,03 (1H, s)

2 DMSO-ds, ©150 MHz, %600 MHz. Tham khao chat kojic acid [151]

Hop chit MO-18 thu duoc dudi dang bot mau trang. Trén pho H-NMR
trong vung truong trung binh thdy xuat hién mét tin hiéu singlet caa nhom
oxymethylene tai on 4,28 (2H, s, H-7), vé phia truong yéu xuat hién hai tin hiéu
proton singlet tai J4 6,33 (1H, s, H-3) va 8,02 (1H, s, H-6), bén canh d6 xuét hién
mot tin hiéu singlet caa nhdm —OH tai dn 9,03 (1H, s). Pho 3C-NMR két hop pho
DEPT cho thiy hop chit MO-18 chira 6 nguyén tir carbon. Trong dé bao gébm hai
nhém methine tai oc 109,8 (C-3) va 139,2 (C-6); hai carbon khéng chia hydro tai
oc 168,1 (C-2) va 145,7 (C-5); mot nhém carbonyl tai oc 173,9 (C-4) va mot nhom

oxymethylene tai dc 59,4 (C-7). Bang viéc phan tich dit liéu phd nhu trén va so sanh
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Vvé6i tai liéu tham khao da cong bd thi hop chit MO-21 duoc ching minh 1a kojic
acid [151].

*kkkkkk

Tir phan ré cua cdy Chum ngay (Moringa oleifera), bang cac phwong phap
chiét tach va sic ky thich hop, luan an di phan lap va xac dinh cu tric thanh cong
18 hop chét tinh khiét. Cac hop chit nay thudc nhiéu nhoém chat khac nhau nhu
alkaloid, flavonoid, lignan, dan xuat acid phenolic, glycoside thom va acid amin.
Viéc xac dinh ciu trac duoc thuc hién dya trén cac dit liéu pho hién dai bao gom
HR-ESI-MS, 1D va 2D-NMR. Trong sé d6, mot s6 hop chat lan dau tién dugc phan
lap tir bo phan ré cua loai M. oleifera, gop phan ma rong hiéu biét vé thanh phan
hoa hoc cua cdy Chum ngay tai Viét Nam.

3.2. Xac dinh cau tric cac hep chat tir |4 Chum ngay

3.2.1. Hop chdt MO-19: Niazirin

Hinh 3.45. Cdu tric cia hep chdt MO-19

Hop chat MO-19 thu duoc duéi dang chat ran mau trang. Trén pho *H-NMR
trén viing trudng yéu xuat hién hai tin hiéu cong huong cua proton thom tai o 7,30
(2H, br d, J = 8,5 Hz, H-3, H-5), 7,09 (2H, br d, J = 8,5 Hz, H-2, H-6) Vi hang sb
tach 16n (J = 8,5 Hz) ching to cac proton thom nay & vi tri ortho véi nhau hay hé
spin caa vong thom c6 dang AA'BB’. Phia ving truong cao hon xuat hién mot tin
hiéu proton anome tai d 5,45 (1H, br d, J = 1,5 Hz, H-1"), thdy rang hang sb tuong
tac tai tin hiéu nay rat nho va két hop vai ving truong cao xuat hién mot tin hiéu
methyl doublet tai on 1,24 (1H, d, J = 6,0 Hz, H-6") cho biét duoc sy cd mat caa mot
gdc duong a-L-rhampyranose trong phan tir, mot tin hiéu methylene singlet tai oy
3,84 (2H, s). Két hop pho *C-NMR va phé DEPT cho biét hop chat chta 14
nguyén tir carbon. Trong d6 chtra 6 tin hiéu cua vong benzene [dc 157,4 (C-1),
118,1 (C-2, C-6), 130,3 (C-3, C-5) va 126,0 (C-4)]; sau tin hiéu carbon cua géc
duong rhamnose [oc 99,9 (C-1"), 72,0 (C-2), 70,2 (C-3'), 73,8 (C-4"), 70,7 (C-5") va



82

18,0 (C-,6')]; hai tin hiéu cia nhém thé acetonitril [6c 22,7 (C-7) va 119,8 (C-8)]. So
sanh hop chit nay véi hop chit MO-01 cho thay chiing cé su twong dong, chi khac

hop chit nay khong chira nhém thé acetyl.
Bang 3.19. Diz liéu phé H va 3C-NMR cua hop chat MO-19

Vi tri “oche oc*P on?° (dang pic, J = Hz)

1 157,3 157,4 -

2 118,1 118,1 7,09 (1H, br d, 8,5)

3 130,2 130,3 7,30 (1H, br d, 8,5)

4 125,6 125,8 -

5 130,2 130,3 7,30 (1H, br d, 8,5)

6 118,2 118,1 7,09 (1H, br d, 8,5)

7 22,7 22,7 3,84 (2H, s)

8 119,8 119,8 -
a-L-rhampyranose

1 99,8 99,9 5,45 (1H, d, 1,5)

X 71,8 72,0 4,01 (1H, m)

3’ 72,2 72,2 3,86 (1H, m)

4’ 73,8 73,8 3,48 (1H, m)

5' 70,6 70,7 3,63 (1H, m)

6’ 17,9 18,0 1,24 (3H, d, 6,0)

2 CD30D, 125 MHz, °500 MHz, ¢ DMSO-ds, ¢ 75 MHz. Tham khdo chat niazirin

[152]

Dua trén nhitng phan tich trén va so sanh véi tai liéu tham khao da cong bd
cho biét hop chat MO-19 dugc xéac dinh 1a niazirin [152]

3.2.2. Hop chdt MO-20: Niazirinin

Bang 3.20. S6 liéu phé tH va 13 C-NMR cua hop chdt MO-20

.
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Hinh 3.46. Cdu trac hop chdat MO-20

Vi tri

*acd,e Jca’b

oH*° (dang pic, J = Hz)

HMBC
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1 156,0 157,3 - -

2 116,9 118,0 7,10 (1H, br d, 8,5) 1,4,6

3 129,3 130,3 7,31 (1H, br d, 8,5) 1,2,5,7

4 131,7 126,0 - -

5 129,3 130,3 7,31 (1H, br d, 8,5) -

6 116,9 118,0 7,10 (1H, br d, 8,5) -

7 22,9 22,7 3,84 (2H, s) 3,4,57

8 123,7 119,8 - -
a-L-rhampyranose

1’ 97,2 99,7 5,48 (1H, d, 1,5) 1,3,5

2’ 70,7 72,0 4,06 (1H, dd, 1,5, 3,0) -

3’ 70,1 70,2 4,02 (1H, dd, 3,0, 10,0) -

4’ 75,5 75,3 3,48 (1H, t, 10,0) 1"

5' 66,4 68,5 3,79 (1H, dd, 6,0, 10,0) -

6’ 17,5 17,8 1,12 (3H, d, 6,0) 4'5'

4'-0OAc
1" 172,0 172,5 - -
2" 21,1 21,0 2,11 (3H, s) 1"

a CDsOD, ?125 MHz, 500 MHz, ¢ DMSO-ds, ¢ 75 MHz, “6 tham khdo chat
niazirinin [36]

Hop chat MO-20 thu duoc duéi dang chat ran mau trang. Trén pho *H-NMR
(Hinh 3.47) trén ving trudng yéu xuat hién hai tin hiéu cong huong caa proton
thom tai 67,31 (2H, br d, J = 8,5 Hz, H-3, H-5), 7,10 (2H, br d, J = 8,5 Hz, H-2,
H-6) véi hang sé tach 16n (J = 8,5 Hz) chiing to cac proton thom nay & vi tri ortho
v6i nhau hay hé spin cua vong thom c6 dang AA'BB’. V& phia vung truong manh
hon xuét hién mét tin hiéu proton anome tai on 5,48 (1H, br d, J = 1,5 Hz, H-1"),
thiy rang hang sb tuong tac tai tin hiéu nay rat nho va két hop véi ving trudng
manh xuat hién mot tin hiéu methyl doublet tai 5w 1,12 (3H, d, J = 6,0 Hz, H-6") cho
biét duoc sy c6 mat cua mot goc dudng a-L-rhampyranose trong phan tie. Mot tin
hiéu methyl singlet dac trung trong nhom acetyl tai on 2,11 (3H, s), mét tin hiéu
methylene singlet tai on 3,84 (2H, s).
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Hinh 3.47. Phé *H-NMR hop chdt MO-20
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Hinh 3.48. Phé C-NMR hop chdt MO-20
Trén pho 3C-NMR thdy xuat hién 16 tin hiéu cua cac nguyén tir carbon.
Trong d6 6 tin hi¢u dac trung cho vong thom [dc 157,3 (C-1), 118,0 (C-2, C-6),
130,3 (C-3, C-5) va 126,0 (C-4)]; séu tin hiéu carbon caa gbc duong rhamnose [dc
99,7 (C-1"), 72,0 (C-2"), 70,2 (C-3"), 75,3 (C-4"), 68,5 (C-5") va 17,8 (C-6")]; hai tin
hiéu caa nhom acetyl [oc 172,5 (C-1") va 21,0 (C-2")]; mot nhém thé acetonitril [dc
22,7 (C-7) va 119,8 (C-8)]. Két hop phé HSQC va phé HMBC xac dinh dugc cac
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nhoém nguyén tir carbon va vi tri nhém thé trong hop chat MO-20 (hinh 3.49 va
hinh 3.50).
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Hinh 3.49. Phé HSQC hgp chat MO-20
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Hinh 3.50. Phé HMBC hop chat MO-20
Phé HMBC xuét hién mot sb twong tac chinh: Proton anome ctia goc duong
rhamnose H-1' (on 5,48) twong tac véi C-1 (dc 157,3), vay gbc duong rhamnose
duogc thé vao vong benzene; H-7 (du 3,84) twong tac voi C-3, C-4, C-5 va C-8 cho
biét nhom thé acetonitril duoc thé vao vong thom tai vi tri para so véi phan tir
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duong duoc thé; Xac dinh duoc vi tri nhém acetyl dugc thé vao vi tri C-4' trén gbc
duong rhamnose dua trén tuong tac H-4' (0w 3,48) twong tac vai C-1" (oc 172,5)
(hinh 3.51).

Hinh 3.51. Cdc twong tac HMBC chinh cuia hop chat MO-20
Véi nhitng phan tich dix liéu phd mét chiéu, phé hai chiéu va so sanh véi tai
liu tham khao xac dinh duoc hop MO-20 chat 1 nizirinin [36].

3.2.3. Hop chdt MO-21: Astragalin

OH 0 *HO ¥ &
Hinh 3.52. Cdu trac hgp chat MO-21
Bang 3.21. Dir liéu phé *H va BC-NMR cua hop chat MO-21

Vitri  “oc?d Oc?P on*¢ (dang pic, J = Hz)
1 - - -
2 158,51 158,5 -
3 135,46 135,5 -
4 179,53 179,5 -
5 163,09 163,0 -
6 99,87 999 621 (1H, d, 2,0)
7 165,97 166,0 -
8 9474 948 6,40 (1H, d, 2,0)
9 159,09 159,1 -
10 105,75 105,7 -
' 122,80 122,8 -

2,6 132,27 132,3 8,07 (1H, dd, 9,0, 2,0)
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3,5 116,07 116,1 6,91 (1H, dd, 9,0, 2,0)

4’ 161,56 1615 -
S-D-glucopyranose
1" 104,07  104,2 5,25 (1H, d, 7,5)
2" 75,74 75,7 3,45 (1H, %
3" 78,05 78,0 3,45 (1H, %
4" 71,37 71,4 3,32 (1H, ¥
5" 78,43 78,4 3,22 (1H, ddd, 2,5, 5,5, 8,0)
o 62 64 626 3,71 (1H, dd, 2,5, 11,5)

3,55 (1H, dd, 5,5, 11,5)

2 CD30D, P125 MHz, °500 MHz, ¢ 100 MHz. * tham khao chat kaempferol 3-O-4-
D-glucopyranoside [153], #tin hiéu chap.

Hop chat MO-21 thu dugce dudi dang chat ran mau vang. Trén pho 'H-NMR
cia MO-21 xuéat hién cap tin hiéu doublet tai on 6,40 (1H, d, J = 2,0 Hz, H-8) va
6,21 (1H, d, J = 2,0 Hz, H-6) dic trung cho hai proton ¢ vi tri C-6 va C-8 cua vong
A cua hop chat flavonol, cap hai tin hiéu doublet doublet khac tai on 8,07 (2H, dd, J
=9,0, 2,0 Hz, H-2", H-6') va 6,91 (2H, dd, J = 9,0, 2,0 Hz, H-3’, H-5') dic trung cho
vong thom B thé ¢ vi tri para. Ngoai ra, tin hiéu proton anomer tai du 5,25 (1H, d, J
= 7,5 Hz, H-1") chiing to phan tir hop chat MO-21 ¢6 mat mot goc duong S-D-
glucopyranose véi hang sé tuong tac 16n. Bén canh dé 1a nhitng tin hiéu proton
trong gbc duong glucose (du 3,71 — 3,45). Pho BC-NMR ciia MO-21 xuat hién tin
hi¢u cta 21 nguyén tir carbon, trong do6 c6 6 tin hiéu tai dc 104,2 (C-1"), 78,4 (C-
3"), 78,0 (C-5"), 75,7 (C-2"), 71,4 (C-4"), 62,7 (C-6") khang dinh sy c6 mat ciia goc
duong p-D-glucopyranose va tin hiéu cua 15 nguyén tir carbon thugc khung
flavonol ¢6 vong B thé & vi tri para [dc 179,52 (C-4), 166,0 (C-7), 163,0 (C-5),
161,5 (C-4", 159,1 (C-9), 158,5 (C-2), 135,5 (C-3), 132,3 (C-2', C-6"), 122,8 (C-1",
116,1 (C-3', C-5"), 105,7 (C-10), 99,9 (C-6) va 94,8 (C-8)] (bang 3.21). So sanh céc
dir liéu phd NMR caa MO-21 véi tai lieu tham khao cho thay céc vi tri c6 do
chuyén dich hoa hoc hoan toan tring khép véi hop chat kaempferol 3-O-p-D-
glucopyranoside [153]. Nhu vay, c6 thé khang dinh hop chat MO-21 1a kaempferol
3-0-4-D-glucopyranoside. Hop chat nay c6 mat trong nhiéu loai thuc vat va c6 hoat
tinh chdng oxi héa manh [154].
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3.2.4. Hop chdt MO-22: 6"-O-Acetylastragalin

1" M o1 >
Y - OH
*HO ¥ & 0

OH O

Hinh 3.53. Cdu trac hop chat MO-22

Hop chat MO-22 duoc phan lap 1a chat ran mau trang. Pho H va C-NMR
cua hop chat MO-22 gan giong vai pho hop chat MO-21, giita hai chat chi khac
nhau 1a hop chat MO-22 xuat hién thém cac tin hiéu cia mot nhém methyl tai o
1,85 (3H, s, CH3)/ dc 20,5 va tin hiéu carbon cua nhom carbonyl tai éc 172,5. Cac
tin hiéu ndy chirng minh sy c6 mat cia mot nhém acetyl trong phan tir hop chat
MO-22. Vi tri lién két ciia nhom acetyl dugc xac dinh tai vi tri C-6” cua goc duong
B-D-glucopyranoside boi carbon C-6" chuyén dich vé phia truong yéu hon tai dc
64,3 (bang 3.22). Dua trén céc sb liéu pho NMR da phan tich o trén va so sanh voi
tai lieu tham khao c6 thé xac dinh hop chat MO-22 1a 6”-O-acetylastragalin hay
kaempferol 3-O-(6"-O-acetyl) glucoside [155].

Bang 3.22. Dir liéu phé *H va BBC-NMR cua hop chat MO-22
MO-21 MO-22

Vi tri
oc*P g2 oc?P on®° (dang pic, J = Hz)

1

2 158,5 159,3 159,4 .

3 135,5 135,2 135,3 .

4 179,5 179,0 179,4 -

5 163,0 162,7 163,1 -

6 99,9 101,0 100,0 6,24 (1H, brs)
7 166,0 166,1 166,1 -

8 94,8 95,5 94,8 6,44 (1H, brs)
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9 159,1 158,7 158,5 -
10 105,7 104,8 105,6 -
1’ 122,8 1227 122,7 -

2,6 1323 1322 1323 8,04 (1H,d, 8,5)
3,5 1161 1160 1160 6,88 (1H,d, 8,5)

4' 161,5 161,7 161,6 -
S-D-glucopyranoside
1" 1042 1046 1043 518 (1H,d,7,5)
2" 75,7 75,5 75,7 3,48 3,40 (1H, *)
3 78,0 77.8 779 3,48 3,40 (1H, %)
4 71,4 71,2 71,3 3,48 3,40 (1H, *)
5" 78,4 75,4 755 3,48 3,40 (1H, *)
) 4,19 (1H, dd, 12,0, 2,0)
6 62,5 64,3 43 407 (1H, dd, 12,0, 6,0)
6"-OAC
1" 172,6 172,5 -
o 20,6 205  1,85(3H,9)
2 CD30D, 125 MHz, ©500 MHz, ¢ 75 MHz. * tham khao chat 6"-O-acetylastragalin

[155]
#tin hiéu chap

3.2.5. Hop chdt MO-23: Isoquercetin

5
" _OH

OH
OH 0 *HO P 4

Hinh 3.54. Cdu trdc hop chat MO-23
Bang 3.23. Dir liéu pho tH va 3C-NMR cua hop chat MO-23

Vi tri “ocd Oc?P on®° (dang pic, J = Hz)
1 - - -
2 158,48 158,4 .
3 135,61 135,6 -
4 179,50 179,4 -
5 163,07 162,9 -
6 99,87 99,9 6,20 (1H, d, 2,0)
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7 165,99 166,0 -
8 94,69 94,7 6,38 (1H, d, 2,0)

9 159,02 159,0 -

10 105,70 104,4 -

K 123,18 123,2 -

2 115,99 116,0 7,72 (1H, d, 2,0)

3 145,84 1458 -

4 149,91 149,8 -

5 117,54 117,6 6,88 (1H, d, 8,5)

6 123,08 123,0 7,59 (1H, dd, 2,0, 8,5)

1" 104,28 105,6 5,24 (1H, d, 7,5)

2" 75,73 757 3,50 (1H, dd, 7,5, 9,0)

3" 78,12 78,1 3,45 (1H, t, 9,0)

4 71,22 71,2 3,37 (1H, d, 9,0)

5" 78,39 78,3 3,25 (1H, ddd, 2,5, 5,0, 9,0)
o 6256 625 3,73 (1H, dd, 2,5, 12,0)

3,60 (1H, dd, 5,0, 12,0
2 CD30D, 125 MHz, 500 MHz, ¢ 100 MHz. * tham khao quercetin 3-O-8-D-
glucopyranoside [153]

Hop chat MO-23 thu dugc dudi dang chat ran mau trang. Dit liéu pho NMR
cua hop chiat MO-23 ¢6 nhiéu nét twong ddng véi dir liéu phd caa hop chat MO-21.
Tuong tu hop chit MO-21, trén phd 'H-NMR ciing xuét hién hai tin hiéu proton
cong huéng cia vong A tai on 6,38 (1H, d, J = 1,5 Hz, H-8), 6,20 (1H, d, J = 2,0
Hz, H-6). Bén canh d6 la ba proton dac trung cta h¢ vong thom spin ABX tai Jn
7,72 (1H, d, J = 2,0 Hz, H-2), 7,59 (1H, dd, J = 8,5, 2,0 Hz, H-6"), 6,88 (1H, d, J =
8,5 Hz, H-5"). Pay ciing 1 diém khéc giita hop chit MO-23 so véi hop chat MO-21
(chira hé vong thom AABB). Ngoai ra trén pho 'H-NMR con xuat hién nhiing tin
hiéu cua gbc duoc f-glucopyranose véi proton anome tai on 5,24 (1H, d, J = 7,5 Hz,
H-1"). Trén pho *C-NMR cia MO-23 ciing xuat hién tin hiéu cua 21 nguyén ti
carbon twong tu hop chat MO-21. Tuy nhién, khéc véi MO-21 tai ving truong thap
xuat hién thém mét tin hiéu carbon khéng chira hydro tai dc 145,9 dugc géan cho vi

tri (C-3") cua vong B. Tur két qua bién luan phd trén va so sanh véi s6 liéu & ting vi
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tri twong wng voi tai liéu tham khao [153], hop chit MO-23 duoc xac dinh la
isoquercetin hay quercetin-3-O-4-D-glucopyranoside.

3.2.6. Hop chdt MO-24: 6-O-acetyl tamarixin

Hinh 3.55. Cdu trdc hop chat MO-24

Hop chat MO-24 thu duoc duéi dang chat bot mau trang. Pho khéi phan giai
cao HR-ESI-MS xuat hién pic ion gia phan tir tai m/z 521,1290 [M + H]* (tinh toan
theo Iy thuyét CasH25013*, 521,1295) phl hop véi cong thac phan tir CaaH24013
(hinh 3.56).

x103 |* Scan (rt: 0.949 min) NTDAT_MOHP18.5_pos.d
2.8+

261 521.1290

2.4
2.2 462.1461

2
1.8+
1.6+
391.2835

144 413.2204

1.2+
11 536.1637

0.8+ 449.1065

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

479.1170
0.6+

0.4

0.2 H
ol

Hinh 3.56. Pho khéi HRMS hop chdt MO-24

Trén pho 'H-NMR thay xuét hién nam tin hiéu proton thom, trong d6 c6 hai
tin hiéu ¢ vi tri meta vai nhau trong vong benzene tai [on 6,23 (1H, d, J = 2,0 Hz,
H-6) va 6,43 (1H, d, J = 2,0 Hz, H-8)] va ba tin hiéu proton dac trung cho hé vong
thom thé ABX tai [on 7,90 (1H, d, J = 2,0 Hz, H-2), 6,91 (1H, d, J = 8,5 Hz, H-5')
va 7,26 (1H, dd, J = 8,5, 2,0 Hz, H-6")]. Vung truong c6 do dich chuyén trong
khoang 5,25 — 3,40 ppm dic trung cho gc dudng glucopyranose, trong d6 mat tin

hiéu dic trung ctia proton anome cua goc dudng S-D-glucopyranose tai o 5,25 (1H,
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d, J = 7,5 Hz, H-1"). Bén canh d6 la mdt tin hiéu singlet dac trung ctia nhom
methoxy tai dn 3,97 (3H, s, 3'-OCHs). Vé phia ving trudng manh xuat hién mét tin
hiéu singlet dac trung cho nhom acetyl tai on 1,83 (3H, s, CH3zCO-) (hinh 3.57).
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Hinh 3.57. Phé H-NMR hop chdt MO-24
Bang 3.24. Dir liéu phé *H va BC-NMR cua hop chat MO-24

Vitri  &cdd "o 6P ondC (dang pic, J=Hz) HMBC

1 - - - - -
2 158,48 1593 1590 - -

3 135,61 1352 1353 - -

4 179,50 179,0 1793 - -

5 163,07 162,7 1631 - -

6 99,87 101,0 100,0 6,23,d,(2,0) 57,8,10
7 165,99 166,1 166,1 - =

8 94,69 95,5 94,8 6,43,d,(2,0) 6,7,9 10
9 159,02 158,7 1585 - -

10 105,70 104,8 1056 - -

1 123,18 122,7 1230 - -

2 11599 1322 1145 7,90 (1H,d, 2,0) 2,4, 6

3 145,84 116,0 1483 - -

4’ 149,91 161,7 1509 - -

5 117,54 116,0 1160 6,91 (1H, d, 8,5) 1,3
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6’ 123,08 1322 1239 7,26 (1H, dd, 8,5, 2,0) 2,2, 4
S-D-glucopyranose

1" 104,28 104,6 104,2 5,25(1H,d, 7,5) 3

2" 75,73 755 75,8 3,48 3,40 (1H, %) -

3" 78,12 77,8 779 3,48 -3,40 (1H, %) -

4" 71,22 71,2 71,4 3,48 -3,40 (1H, %) -

5" 78,39 754 75,6  3,48-3,40 (1H,% -

6 6256 643 642 4,16 (1H, dd, 12,0, 2,0) -

4,11 (1H, dd, 12,0, 6,0) 1"

3'-OCHs 56,7 3,97 (3H, ) 3’
6"-OAC

1” 1726 1725 - -

2" 20,6 20,4 1,83,s 1”

2 CD30D, P125 MHz, °500 MHz, 475 MHz.
&g Tham khao chat quercetin 3-O-$-D-glucopyranoside [153]

*6 Tham khao chat 6"-O-acetylastragalin [155]

#tin hiéu chap

Ph6 3C-NMR va phé HSQC cho thay hop chat chira 24 tin hiéu caa nguyén
tr carbon. Bao gom maot nhém methoxy, mot nhom acetyl, sau tin hiéu carbon cua
gdc duong glucose, con lai 15 tin hiéu caa khung chat flavone (hinh 3.58 va 3.59).

Vay hop chat trén 1a mot flavone glycoside.
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Hinh 3.58. Phé 13C-NMR hgp chdt MO-24
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Hinh 3.59. Phé HSQC hop chdt MO-24
Phan tich trén phé HMBC thiy xuat hién mét sb twong tac chinh: Proton cua
nhoém OCHs (dn 3,97) twong tac voi C-3', tir d6 xac dinh dugc nhom thé -OCHs thé
vao vi tri C-3' trén vong B ctia khung chét flavon. Proton H-1" (6u 5,25) twong tac

véi C-2, tir @6 xac dinh duoc gdc duong thé vao vi tri C-2 trén vong C cua khung
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flavon. Proton Hp-6" (oH 4,11) tuong tac vai C-1", tir d6 xac dinh dugc nhdm acetyl
thé vao vi tri C-6" ciia goc duong glucose (hinh 3.60 va 3.61). Dya trén do chuyén
dich cua carbon tai C-6" ciing xac dinh dwoc tai vi tri nay c6 nhom thé. Khi xét trén
hop chat quercetin 3-O-p-D-glucopyranoside, tai vi tri C-6" chi c6 nhém OH thi do
chuyén dich 1a dc 62,56 (C-6") [153]. Nhung khi xét trén hop chat 6”-O-
acetylastragalin thi lai c6 d6 chuyén dich héa hoc tai vi tri nay 1a dc 64,3 (C-6")
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Hinh 3.60. Phé HMBC hop chdt MO-24

OH 0 HO 0

Hinh 3.61. Tuong tac HMBC chinh trén hop chat MO-24

Véi nhirng phan tich dir liéu phé mot chiéu, hai chiéu, phd khdi phan giai cao
HR-ESI-MS va so sanh véi nhitng tai liéu tham khao, xac dinh dwgc hop chat MO-
24 1a 6-O-acetyl tamarixin.
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3.2.7. Hop chdt MO-25: Pinoresinol-4-O-#-D-glucopyranoside

Hinh 3.62. Cdu trdc hop chat MO-25
Bang 3.25. Dir liéu phé *H va BBC-NMR cua hop chat MO-25

Vitri "¢ oc?P on?° (dang pic, J = Hz)

1 1376 1375 -
2 1118 1117 7,04 (1H, d, 2,0)
3 1474 1473 -
4 1511 1510 -
5 1185 1181 7,17 (1H, d, 8,0)
6 1199 1198 6,94 (1H, dd, 2,0, 8,0)
7 872 871  477(lH,d, 45)
8 555 553 3,15 (lH, m)
9 728 727  h¥UHM
3,71 (1H, m)
T 1339 1338 -
> 1112 1110 6,96 (1H, d, 2,0)
3 1476 1475 -
& 1493 1491 -
5 1162 1161 6,79 (1H, d, 8,0)
6 1202 1200 6,83 (1H, dd, 2,0, 8,0)
7 87,6 875  472(lH,d, 45)
g 556 555 3,15 (lH, m)
o 728 727  26(HmM)
3,71 (1H, m)

S-D-glucopyranose
1” 102,9 102,9 4,90 (1H, d, 7,5)
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2" 75,1 749  3,53-332(1H, m)
3" 78,0 778 3,53-3,32(1H, m)
4" 71,4 71,3 3,53-3,32(1H, m)
5" 78,3 782  3,53-3,32(1H, m)
6" 62,2 625  3,53-3,32(1H, m)

3-OCH: 56,9 568 3,89 (3H, s)
3-OCH; 56,6 564 3,87 (3H, s)

2 CD30D, *125 MHz, 500 MHz, ¢ 175 MHz.
*0 tham khao chat pinoresinol-4-O-4-D-glucopyranoside [156]

Hop chat MO-25 thu duoc dudi dang chat keo, mau vang. Phé *H-NMR xac
dinh su c6 mat cua 2 vong thom thé kiéu 1,3,4 boi cac tin hiéu proton hé spin ABX
tai &4 6,96 va 7,04 (d, J = 2,0 Hz), 6,79 va 7,17 (d, J = 8,0 Hz), 6,83 va 6,94 (dd, J
= 2,0, 8,0 Hz) va tin hiéu caa mot géc duong duge xac dinh bai proton anomer tai
on 4,90 (1H, d, J = 7,0 Hz). Ngoai ra con xuat hién tin hiéu cua hai nhém methoxy
tai on 3,87 va 3,89, hai nhém oxymethine tai ou 4,72 (1H, d, J = 4,5 Hz) va 4,77
(1H, d, J = 4.5 Hz). Ph6 3C-NMR két hop pho DEPT xuat hién tin hiéu cua 26
nguyén tur cacbon trong d6 12 tin hiéu cacbon tai 6c 111,0-151,0 ppm (6 nhdom CH,
6 C khong lién két vai hydro) khang dinh sy c6 mat cua 2 vong thom thé 1,3,4.
Ngoai céc tin hiéu dién hinh cua gc duong p-D-glucopyranoside tai do dich
chuyén [6c 102,9, 74,9, 77,8, 71,3, 78,2, va 62,5] con xuat hién tin hiéu cua hai
nhém methine va hai nhdm methylene dinh véi oxy lan luot tai & 87,1, 87,5 (CH)
va 72,7 (CH>), hai nhém methoxy tai 8c 56,4 va 56,8. So sanh dit liéu pho gitra hop
chat nay véi hop chat MO-17 thi ching c6 su tuong dong, chi khac & hop chat MO-
25 ¢6 thé thém mot gbc duong S-D-glucose tai vi tri C-4. Tir cac dir kién dd phan
tich & trén c6 thé nhan dinh MO-25 1a mét hop chat c6 dang khung lignan
monoglucoside. So séanh céach dit kién pho thu duoc véi céc sb lieu phod da cong bd

trude do cho phép xac dinh MO-25 la pinoresinol-4'-O-4-D-glucopyranoside [156].
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3.2.8. Hop chdt MO-26: Lariciresinol 9-O-g-D-glucopyranoside

Hinh 3.63. Cdu trac hop chdt MO-26

Hop chat MO-26 thu duoc dudi dang dau khéng mau. Céng thirc phan tir
Ca6H34011 duoc xac dinh tir phd khéi ion dwong ESI-MS (m/z 523.2 [M+H]") két
hop v6i phd NMR. Phd *H-NMR xuét hién cac tin hiéu proton thom xac nhan su c6
mat cua hai vong benzene thé kiéu ABX tai [dn 6,95 (1H, d, J = 2,0 Hz, H-2), 6,00
(1H, d, J = 8,0 Hz, H-5), 6,81 (1H, m, H-6)] va [ 6,83 (1H, m, H-2"), 6,73 (1H, d,
J = 8,0 Hz, H-5"), 6,68 (1H, dd, J = 8,0, 1,75 Hz, H-6")], cung v&i tin hiéu cua 4
nhom methylene (trong d6 c¢6 3 nhom oxymethylene) tai on 4,06 (1H, dd, J = 6,25,
9,75 Hz, Ha-9), 3,75 (1H, dd, J = 2,5, 10,0 Hz, Hp-9), 4,01 (1H, dd, J = 6,5, 8,0 Hz,
Ha-9"), 3,75 (1H, dd, J = 6,5, 8,5 Hz, Hv-9"), 3,87 (1H, m, Ha-6"), 3,69 (1H, dd, J =
5,25, 11,25 Hz, Hy-6"), 2,97 (1H, dd, J = 5,0, 13,5 Hz, Ha-7"), 2,52 (1H, m, Hp-7")
va 3 nhom methine (trong d6 c6 mot nhém oxymethine) tai on 4,86 (1H, m, H-7),
2,79 (1H, m, H-8"), 2,52 (1H, m, H-8). Tin hiéu dac trung cua proton anomer tai on
4,32 (1H, d, J = 7,5 Hz, H-1") ciing xac nhan sy c6 mit cua mot goc duong f-
glucopyranoside véi hang sé tach Ion (J = 7,5 Hz). Ngoai ra, con cé hai tin hiéu
proton singlet caia nhom methoxy tai on 3,87 (3H, s, 3-OCHzs), 3,85 (3H, s, 3'-
OCHj3). Phé 3C-NMR két hop phd HSQC ¢6 tin hiéu caa 26 carbon trong d6 co 12
tin hiéu carbon c¢6 d6 chuyén dich tir c 110,9-149,0 bao gom (6C nhém CH va 6
carbon bac 4 trong d6 co 4 carbon lién két véi oxy), day ciing 1a dit liéu gop phan
cung ¢d cho nhan dinh sy ¢4 mat cua hai vong thom thé & vi tri 1,3,4 ¢ trén 1a pha
hop. Ngoai ra con tin hiéu caa ba nhom methylene tai Jdc 33,9 (C-7'), 68,6 (C-9),
73,6 (C-9'), ba nhém methine tai Joc 84,2 (C-7), 51,7 (C-8), 43,9 (C-8') va cac tin
hiéu cua gbc duong B-glucopyranoside tai [dc 104,8 (C-1"), 78,1 (C-5"), 78,0 (C-
3"), 75,2 (C-2"), 71,7 (C-4"), 62,7 (C-6")] . Vi tri cua cac nhém thé duoc phan tich
trén ph6 HMBC, tuong tac gitra proton anomer H-1" (on 4,32) véi C-9 (5C 68,6)
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chang t6 gbe duang -glucose gan véi aglycon & vi tri C-9, twong tir ciing xac dinh

duoc vi tri ciia hai nhém methoxy thé vao hop chét tai C-3 va C-3'.

Hinh 3.64. Cdc tuwong tac HMBC chinh cua hop chat MO-26

Trén co s& phan tich sé liéu pho 1D-, 2D-NMR va két hop véi tai liéu tham

khao [157] cho phép két luan ciu tric héa hoc cua hop chat MO-26 duge xac dinh

la lariciresinol 9-O-4-D-glucopyranoside.
Bang 3.26. Diz liéu phé *H va 3C-NMR cua hgp chat MO-26

Vitri  “oc?d o3P on?¢ (dang pic, J = Hz) HMBC
1 1356 1356 - -
2 1108 1109 6,95 (1H, d, 2,0) 4,6,7
3 1489 1490 - -
4 1457 1458 - -
5 116,2 1160 6,00 (1H, d, 8,0) 1,3
6 1199 1198 6,81 (1H,% -
7 84,1 84,2 4,86 (1H, m) 1,2,6,8,9
8 51,7 51,7 2,52 (1H, %) -
o 68.4 68.5 4,06 (1H, dd, 6,5, 9,5) 7,8, 8
3,78 (1H, dd, 2,5,10,0) 7
1’ 1338 1337 - -
2’ 1135 1136 6,81 (1H,% -
3/ 1489 1490 - -
4 146,9 1470 - ]
5 1159 1162 6,73 (1H, d, 8,0) 1’
6’ 1222 1223 6,68 (1H, dd, 2,0, 8,5) 2,47
, 2,52 (1H, ¥) -
7 381 389 2,97 (1H, dd, 5,0, 13,5) 1,2,8,9
8’ 43,9 43,9 2,79 (1H, m) -
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9’ 73,7
1" 104,5
2" 75,1
3" 78,2
4" 71,6
5" 77,9
6" 62,8
3-OCHs 56,4
3'-OCHs 56,4

73,6

104,8
75,2
78,1
71,7
78,0

62,7

56,4
56,5

4,01 (1H, dd, 6,5, 8,0)
3,75 (1H, dd, 6,5, 8,5)

4,32 (1H, d, 7,5)

3,23 (1H, dd, 8,0, 9,0)
3,38 (1H, m)

3,29 (1H, )

3,29 (1H, )

3,69 (1H, dd, 5,5, 11,5)
3,87 (1H, m)

3,87 (3H, s)
3,85 (3H, s)

7,7, 8

3!!, 5”) 9

5"

3!

2 CD30D, 125 MHz, ©500 MHz, 9 100 MHz, #tin hi¢u chap

“0 tham khao chat (+)-Lariciresinol-9-O-4-D-glucopyranoside [157]

3.2.9. Hop chdt MO-27: (+)-isolarisiresinol 3a-O-#-D-glucopyranoside

Hinh 3.65. Cdu trlc cia hop chat MO-27 va cdc twong tdc HMBC chinh
Bang 3.27. Sé ligu phé NMR (5 ppm) ciia MO-27 va hop chdt tham khdo

Vitri  "6c? [158] Oc?P or?° (dang pic, J = Hz) HMBC
1 129,2 129,2 -
2 112,5 112,5 6,64 (1H, s) 1,3,6,7
3 147,1 147,2 -
4 145,8 145,9 -
5 117,4 117,4 6,20 (1H, brs) 4,6
6 134,4 134,4 -
7 33,8 33,9 2,84 (2H, m) 1,8,9,8
8 39,6 39,6 2,10 (1H, m)
9 65,2 65,2 3,32 (1H, %)
1 138,6 138,7 -
2' 114,4 114,4 6,80 (1H, d, 2,0) 1,3, 7
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3 148,9 1489 -

4 145,2 145,2 -

5 116,1 116,1 6,76 (1H, d, 8,0) 13,6

6' 123,1 123,2 6,64 (1H, dd, 2,0, 8,0) 12,5, 7

7 47,9 47,9 3,81 (1H, m) 6,8,1,8

8 45,9 45,9 1,79 (1H, m)

9 69,6 69,6 3,73 (1H, *)

3,42 (1H, dd, 4,0, 11,0)

3-OMe 56,5 56,5 3,85 (3H, s) 3
3'-OMe 56,4 56,4 3,82 (3H, s) 3
S-D-glucopyranose

1" 105,2 105,2 4,11 (1H, d, 7,5)

2" 75,2 75,2 3,18 - 3,84 (1H, m)

3" 78,1 78,2 3,18 - 3,84 (1H, m)

4" 71,7 71,7 3,18 - 3,84 (1H, m)

5" 77,8 77,9 3,18 - 3,84 (1H, m)

6" 62,8 62,8 3,18 - 3,84 (1H, m)

2 Po trong dung mdi CD30D; P125MHz; ©500MHz. *Tin hiéu bi chap pic, #5C gia
tri pho cua (+)-isolarisiresinol 3a-0-4-D-glucopyranoside tham khao tai liéu sb
[158].

Hop chat MO-27 phan lap duoc ¢ dang bot vo dinh hinh khéng mau. Pho
'H NMR cuta hop chit ndy ¢ ving trudng yéu cd cac tin hiéu caa hé ABX cua ba
proton thom thudéc mot vong benzen A cong hudng tai on 6,80 (1H, d, J = 2,0 Hz,
H-2), 6,76 (1H, d, J = 8,0 Hz, H-5'), 6,64 (1H, dd, J = 2,0, 8,0 Hz, H-6") va hai
proton thom khac thudc mét vong benzen B bi thé bon vi tri xuét hién tai on 6,64
(1H, br s, H-2) va 6,20 (1H, br s, H-5). Ngoai ra, phan tir con xuat hién tin hiéu
cong huong cua hai nhom methoxy tai on 3,82 (3H, s, 3'-OCHa) va 3,85 (3H, s, 3-
OCHzs). Bén canh do phan tir con c6 cac nhém oxymethylene tai on 3,69 (1H, tin
hiéu bi chap pic, H-9a/3,71 (1H, tin hiéu bi chap pic, H-9b), 3,42 (1H, tin hiéu bi
chap pic, H-9'a)/3,73 (1H, tin hiéu bi chap pic, H-9'b); ba nhém methine tai on 3,82
(1H, m, H-7"), 2,02 (1H, m, H-8), 1,80 (1H, m, H-8") va mot nhdm methylene tai Jn
2,79 (1H, d, J = 7,5 Hz, H-7). Phd 3C NMR va HSQC cua MO-27 c¢6 mat 20
carbon, bao gom 12 carbon thudc vong thom trong ving chuyén dich héa hoc tir dc
112,5 dén 148,9 ppm; hai nhém methoxy tai dc 56,4 (3'-OCH3)/56,5 (3-OCHs); hai
nhém oxymethylene tai Jc 65,2 (C-9)/62,6 (C-9"), ba nhdm methine tai Joc 39,6 (C-
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8), 47,9 (C-7') va 45,9 (C-8") va mot nhém methylene tai dc 33,9 (C-7). Phan tich sb
licu 1D NMR cia MO-27 cho phép du doan, hop chat ndy c6 cau truc khung
aryltetralin lignan glycoside [158].

Gia tri do dich chuyén hoa hoc cua cac carbon tai vong thom thudc phan
tetralin dugc xac dinh duwa vao tuong tac HMBC gitta proton H-2 véi C-1/C-4/C-
6/C-7 va H-5 véi C-1/C-3/C-6. Bén canh d6, twong tac HMBC giira proton H-2' véi
C-4'/C-6'/C-T', gitra H-5' vgi C-1'/C-3' va gitta H-6' vai C-2'/C-7' cho phép xac dinh
gia tri do dich chuyén héa hoc cua cac carbon thudc vong thom con lai. Vi tri cua
cac nhom hydroxy va methoxy lan luot tai C-4/C-3 dugc xac dinh dya vao tuong
tac HMBC giita proton caa nhém methoxy véi C-3 va gié tri d6 chuyén dich héa
hoc cua C-4. Twong tu, Vi tri cia nhdm methoxy va nhém hydroxy trén vong lan
luot tai C-3' va C-4' duoc xac dinh dua vao cac twong taic HMBC gitra proton cua
nhém methoxy véi C-3' cling véi do chuyén dich hda hoc cua C-4'. Tur cac thdng tin
thu duoc trén cac phé mot chiéu va hai chiéu NMR két hop véi cac tai lidu thu dugc
[158] (Bang 3.27), hop chat nay di dugc nhan dang 1 (+)-isolarisiresinol 3a-O-4-
D-glucopyranoside (Hinh 3.65).

3.2.10. Hgp chdt MO-28: L-tryptophan

Hinh 3.66. Cdu trdc cua hop chat MO-28
Bang 3.28. Dir liéu pho tH va 3 C-NMR cua hop chat MO-28

Vi tri “ocd ocP on?¢ (dang pic, J = Hz)
1 138,41 138,4 -
2 128,48 128,5 -
3 122,75 122,7 7,71 (1H, br d, 7,5)
4 12012 120,1 7,14 (1H, td, 7,5, 1,0)
5 119,34 119,3 7,06 (1H, td, 7,5, 1,0)
6 112,43 112,4 738 (1H, d, 7,5)
7 109,57 109,5 -
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8 125,13 125,1 7,22 (1H, s)

3,18 (1H, dd, 15,0, 9,5)
9 28,46 28,4

3,53 (1H, dd, 15,0, 3,75)
10 56,73 56,7 3,89 (1H, dd, 9,0, 4,0)
11 174,44 174,3 -

2 CD30D, 125 MHz, 500 MHz, 9 100 MHz, *tham khao chat L-tryptophan [159]

Hop chat MO-28 phan lap duoc ¢ dang bot trang. Trén phé ‘H-NMR cua
MO-28 xuét hién tin hiéu cua 5 proton thom. M6t tin hiéu singlet [du 7,22 (1H, s,
H-7)] thudc vong chira di t nito. Bon proton con lai déu thudc vong thom [ 7,71
(1H, d, J = 7,5 Hz, H-3), 7,38 (1H, d, J = 7,5 Hz, H-6), 7,14 (1H, td, J = 1,0, 7.5
Hz, H-4), 7,06 (1H, td, J = 1,0, 7,5 Hz, H-5)]. Bén canh d6 phd *H-NMR con cho
thay su xuat hién tin hiéu caa mot nhdm methylene [on 3,53 (1H, dd, J = 3,75, 15,0
Hz, Ha.-9), 3,18 (1H, dd, J = 9,5, 15,0 Hz, Hp-9)] va mot nhdm methine lién két truc
tiép nitrogen tai on 3,89 (1H, d, J = 4,0, 9,0 Hz, H-10). Ph6 3C-NMR két hop pho
DEPT caa MO-28 xuét hién tin hiéu cua 11 nguyén tir carbon. Trong d6 co 4
nguyén tir carbon khong lién két véi hydro, mot nhdm methylene va 6 nhém
methine. Tai ving truong thip xuit hién mot carbon dic trung cho mét nhém
cacbonyl tai oc 174,3 (C-11). Bén canh d6 tin hiéu cia mot nhém methylene ciling
duoc chi ra tai dc 28,4 (C-9). Mot nhém methine lién két truc tiép voi nito dugc Xac
dinh dic trung tai dc 56,7 (C-10). Céc tin hiéu c6 do bién thién trong khoang tir dc
109,5-138,4 hoan toan phi hgp cho cac carbon lién két doi ciia hop chat tryptophan
d3 duoc nghién ciu va cong bd trude d6. Tir nhitng phan tich dix liéu phd thu duoc
trén phdo NMR cua hop chat MO-28, két hop tra cau tai liéu tham khao vé hop chit
tryptophan, cho thay su twong dong ¢ céc vi tri. Tir d6 cho phép khing dinh hop
chat MO-28 chinh 1a L-tryptophan.

3.2.11. Hep chdt MO-29: 9-hydroxymegastigma-4,7-dien-3-one 9-O-B-D-
glucopyranoside

Hinh 3.67. Cdu trac hop chdt MO-29
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Hop chat MO-29 thu duoc dudi dang chit bot vé dinh hinh mau tring. Trén
phd 'H-NMR, phé *C-NMR va phé DEPT cho thay hop chat chira 19 nhdm nguyén
tir carbon. Trén ving trudng manh xuét hién bon tin hiéu cua cac nhdm methyl tai
[on 1,30 (3H, d, J = 6,5 Hz, H-10)/ c 22,2 (C-10), 1,05 (3H, s, H-11)/27,7 (C-11),
1,06 (3H, s, H-12)/28,1 (C-12) va 1,96 (3H, br d, J = 6,5 Hz, H-13)/23,7 (C-13)].

Bang 3.29. Diz liéu phé H va 3C-NMR cua hop chat MO-29

Vitri  “oc?d OcP on®° (dang pic, J = Hz)

1 37,1 37,1 -

2,46 (1H, d, 16,5)

2 18,3 84 2,08 (1H, d, 16,5)

3 202,0 202,0 -

4 126,2 126,2 5,90 (1H, s)

5 165,8 165,5 -

6 56,8 56,9 2,73 (1H, d, 9,5)

7 128,8 126,2 5,76 (1H, dd, 15,0, 9,5)

8 138,2 137,1 5,60 (1H, dd, 15,0, 7,5)

9 77,0 78,2 4,51 (1H, m)

10 21,0 22,2 1,30 (3H, d, 6,5)

11 27,6 27,7 1,05 (3H, 9)

12 28,1 28,1 1,06 (3H, 9)

13 23,8 23,7 1,96 (3H, br d, 1,8)
S-D-glucopyranose

Ik 1025 1010  4,35(1H,d, 8,0)

P 75,3 75,0 3,31 -3,20 (1H, ¥

3’ 78,0 78,2 3,31-3,20 (1H, #)

4 71,5 71,8 3,31 -3,20 (1H, ¥

5' 78,1 78,3 3,31-3,20 (1H, #)

o 627 629 3,89 (1H, dd, 12,0, 2,5)

3,66 (1H, dd, 12,0, 6,0)

2 CD30D, 125 MHz, ©500 MHz, 9 100 MHz. *tin hiéu chap, * tham khao chat 9-
hydroxymegastigman-4,7-dien-3-one 9-O-4-D-glucopyranoside [160]

Vé phia ving truong yéu hon xuét hién tin hiéu mot nhém carbon bac 4 tai dc
37,1 (C-1), mét nhém methine tai on 2,73 (1H, d, J = 9,5 Hz, H-6)/ dc 56,9 (C-6),
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mot nhom methylene tai [on 2,46 (1H, d, J = 16,5 Hz, H.-2), 2,08 (1H, d, J = 16,5
Hz, Hp-2)/ dc 48,4 (C-2)], mot nhom oxymethine tai on 4,51 (1H, m, H-9)/ Jc 78,2
(C-9). Trén vung trudng yéu xuat hién hai tin hiéu cua lién két d6i trans dang —
CH=CH- tai [6n 5,76 (1H, dd, J = 15,0, 9,5 Hz, H-7)/ 6c 126,2 (C-7) va Ju 5,60
(1H, dd, J = 15,0, 7,5 Hz, H-8)/ dc 137,1 (C-8)], hai tin hiéu cua lién két d6i dang —
CH=C< tai [6n 5,90 (1H, s, H-4)/ 6c 126,2 (C-4) va Jc 165,5 (C-5)], va mot nhom
ketone tai dc 202,0 (C-3). Véi nhimng dic diém phd nhu trén cho thay hop chat MO-
29 la mot megastigmane. Ngoai ra con sau tin hiéu dic trung cho goc duong p-D-
glucose. M6t tin hiéu proton anome cua goc duong tai on 4,35 (1H, d, J = 8,0 Hz,
H-17).

Véi nhitng phan tich dir liéu phd hop chat MO-29 bén trén va so sanh vai tai
litcu phé cua hop chat 9-hydroxymegastigma-4,7-dien-3-one  9-O-A-D-
glucopyranoside da cong bd cho thay ching cé sé liéu phd NMR tuong dong (bang
18). Tur d6 khang dinh dugc hop chat MO-29 1a 9-hydroxymegastigma-4,7-dien-3-
one 9-O-4-D-glucopyranoside [160].

3.2.12. Hop chdt MO-30: Benzyl g-D-primeveroside

HO
OH HO
HO

Hinh 3.68. Cdu trlc h_ap chat MO-30

Hop chat MO-30 thu duoc dudi dang chat ran khdng mau. Pho *H-NMR xuat
hién nam tin hiéu cua cac proton thom tai [on 7,44 (2H, br d, J = 7,5 Hz, H-2, 6),
7,34 (2H, brt, J = 7,5 Hz, H-3, 5) va 7,28 (1H, br t, J = 7,5 Hz, H-4)]. Dich chuyén
vé phia viing truong trung binh xuat hién hai tin hiéu cuia nhdm oxymethylene tai on
4,93 (1H, d, J = 12,0 Hz, Ha-7) va 4,68 (1H, d, J = 12,0 Hz, Hy-7). Bén canh d6 xuit
hién 7 tin hiéu dic trung cho gbc duong S-D-glucopyranoside tai [on 4,37 (1H, d, J
= 7,5 Hz, H-1"), 3,26 (2H, m, H-2", 3", 3,52 (1H, m, H-4"), 3,33 (1H, m, H-5"), 4,12
(1H, dd, J = 11,5, 2,0 Hz, Ha-6") va 3,79 (1H, dd, J = 11,5, 6,0 Hz, Hp-6')] va sau tin
hiéu caa goc duong S-D-xylopyranoside tai [on 4,38 (1H, d, J = 7,5 Hz, H-1"), 3,26
(1H, m, H-2"), 3,47 (1H, m, H-3"), 3,36 (1H, m, H-4"), 3,89 (1H, dd, J = 11,5, 6,0
Hz, Ha-5") va 3,21 (1H, dd, J = 11,5, 10,0 Hz, Hp-5")]. So sanh dit liéu phé nay véi
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phd cua hop chit MO-23 thi ching gan giéng nhau, chi khac & chd hop chat hop
chat MO-30 c6 thém mot gbc duong B-D-xylopyranoside.

Bang 3.30. Diz liéu phé H va 3C-NMR cua hop chat MO-30

Vi tri “oc2d oc*P on?° (dang pic, J = Hz) HMBC
1 139,1 139,0 - -
2 129,2 129,2 7,44 (1H, br d, 7,5) 4,6,7
3 129,3 129,3 7,34 (1H, brt, 7,5) 1,5
4 128,7 128,7 7,28 (1H, brt, 7,5) 2,6
5 129,3 129,3 7.34 (1H, brt, 7,5) 1,3
6 129,2 129,2 7,44 (1H, br d, 7,5) 2,4,7

4, 1H,d, 12, 1, 1,2,

7 72,0 71,9 93 ( d 0) 6

4,68 (1H, d, 12,0)
S-D-glucopyranose

I’ 103,4 103,3 4,37 (1H, d, 7,5) 7
2 74,9 74,9 3,26 (1H, #) -
3 78,0 78,0 3,36 (1H, #) -
4 71,2 71,2 3,52 (1H, m) -
5 77,8 77,7 3,33 (1H, m) -

4,12 (1H, dd, 11,5, 2,0) 1,45

6 69,9 69,8
3,79 (1H, dd, 11,5, 6,0) 1,4, 5"

[-D-xylopyranose

1" 105,6 105,6 4,38 (1H, d, 7,5) 6'
2" 75,1 75,1 3,26 (1H, #) -
3" 77,1 77,1 3,47 (1H, m) -
4 71,6 71,6 3,36 (1H, #) -

3,89 (1H, dd, 11,5, 6,0) 1", 3", 4"
3,21 (1H, dd, 11,5, 10,0) 1", 3", 4"
2CD30D, ? 125 MHz, €500 MHz, 9100 MHz, # tin hiéu chap nhau.
Tham khao chat Benzyl S-D-primeveroside [161]
Phd 13C-NMR két hop phé HSQC cho thay hop chit MO-30 chira 18 nhém
nguyeén tir carbon. Trong d6 bay nhém cua gbc aglycone tai [dc 139,0 (C-1), 129,2
(C-2, 6), 129,3 (C-3, 5), 128,7 (C-4), 71,9 (C-7)], mudi mét tin hiéu carbon con lai

cua hai gbc duong glucose va xylose. Dya trén phé HMBC dé xac dinh duoc vi tri

5" 66,9 66,9
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cua hai gbc duong. Trén phd HMBC xuat hién mot sb twong tac chinh: proton H-1
(0w 4,37) tuong tac véi C-7, proton H-1" (on 4,38) tuong tac vai C-6') (Hinh 3.69).
Tir d6 xac dinh dwoc vi tri gbe duong xylose thé vao C-6' cua gbc dudng glucose,

va hai gdc dudng nay thé vao vj tri C-7 caa goc aglycone benzyl.

0
Hﬂm\% (‘
OH H%O o[>
oHN_"\__/
Hinh 3.69. Tuong tac HMBC trén hop chat MO-30
Tur nhitng phan tich dit liéu pho cong huong tir hat nhan nhu trén va so sanh
vGi hop chat benzyl S-D-xylopyranosyl-(I—6)-4D-glucopyranoside da cong bd
trude day thi hop chit MO-30 duogc xac dinh 1a benzyl 4-D-xylopyranosyl-(1—6)-
SD-glucopyranoside, hay con goi la benzyl s-D-primeveroside.

*kkkkkk

Tur phan 14 caa cdy Chum ngay (Moringa oleifera), luan an di phan lap duoc
12 hop chat tinh khiét dai dién cho cac nhom chat nhu flavonoid glycoside, lignan
glycoside, acid amin, hop chat thom va dan xuit megastigmane. Cau trdic cua cac
hop chit nay duoc xac dinh rd rang bang cac phwong phap phd hién dai nhu HR-
ESI-MS, 1D va 2D-NMR. Mot sé hop chét cé cau trac dac biét va hiém gap, thé
hién tiém ning trong hoat tinh sinh hoc. Két qua nay tiép tuc bd sung nhirng dir liu
hoa hoc quan trong cho loai M. oleifera néi chung va ngudn duogc liéu ban dia ndi
riéng.
3.2.13. Bdng tong cac hop chat phan Idp dugc tir cay ré va 1a Chum ngéy

Bdng 3.31. Bang tong cac hop chat phan ldp dwoc tir cay re va 1a& Chum ngay

TT Tén chat Céau tric Ré | L&

MO-01 | Lasiodipline D

MO-02 | 7-epi-Lasiodipline D




MO-03 | Lasiodipline C

Retusin (5-hydroxy-
MO-04 |3,3',4',7-
tetramethoxyflavone)

5-hydroxy-3,4',7-

MO-05 trimethoxyflavone
MO-06 5-hydroxy-7-
methoxyflavone
MO-07 2-pheny|ethy|_ S-D-
glucopyranoside
MO-08 Ph_enylethy! p-
primeveroside
MO-09 Benzyl p-D-

glucopyranoside

2-
MO-10 | (Aminomethyl)phenyl
S-D-glucopyranoside

3,4-dihydroxybenzoic

MO-11 acid

MO-12 | Vanillic acid
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MO-13 | Ferulic acid
MO-14 | Salicifoliol
MO-15 | Marumoside B
MO-16 | Isolariciresinol
MO-17 | Pinoresinol
(@)
.. ] HO
MO-18 | Kojic acid ‘ ‘
OH
O
MO-19 | Niazirin | |
Rha-O N
MO-20 | Niazirinin m‘
Ac-4Rha-O N




110

keampferol 3-

HO (6]
MO-21 | glucopyranoside O |
(astragalin) oGl
OH (6]
MO-22 | 6"-O-Acetylastragalin
MO-23 | Isoquercetin
OH (0}
MO-24 | 6-O-acetyl tamarixin
MO-25 Plnoreglnol-4-0-ﬁ-D-
glucoside
MO-26 Lariciresinol 9-O-4- ,

D-glucopyranoside




(+)-isolarisiresinol

MO-27 | 3a-O-p-D- X
glucopyranoside

MO-28 | L-Tryptophan X
9-
hydroxymegastigma-

MO-29 | 4 7-dien-3-one 9-0-4 X
D-glucopyranoside

- O-Glu(1-6)Xyl

MO-30 | Benzylf- @A u(1-6)Xy )
primeveroside
Tong 18 | 16




MO-04: R, =R, = R;=R,= OCHj;

MO-05: R, =R;= R;=OCH;,R,=H

MO-06: R, =R,=R; =H, R,=OCH;

MO-21: R, = 0-Gle, R,=H, Ry=R,=OH
MO-22: R; = O-Gle-6-Ac, R,=H, Ry=R,=OH

MO-07: R = Glc MO-09: R = Glc 3 MO-23: R, = O-Glc, R,=R,=OH, R3;=O0CH;
MO-08: R = Xyl (I - 6) Glc MO-30: R = Xyl (1 - 6) Glc MO-10 MO-24: R, = O-Glc-6-Ac, R,=R4=O0H, Ry=0CH;
0}
R AL 0 2 2 o
OH : , AN
’ O N"Non
¢ ' s ) NH
HO 7 . Gle(1 - 3) RhaO 2
° 6
MO-11: R = OH HO 7
MO-12: R = OCHj, MO-13 MO-15
) ¢ _OH 0 ;
4 3
s AONga . HO. N, : I
Him oy o ‘ > AcARR-O7
_—0, R 2 . 6 OH .
: e N O >
aw |
s 0 MO-19: R = Rha
R o MO-18 MO-20: R = 4-Ac-Rha
g ’ MO-17: R = OH
MO-16: R = OH \ MO-25: R = O-Glc
Mo0-27: R =0-Gle OH
4 3 o
2 9 1
10 OH
6 1 /
N— NH,
H
MO-28

Hinh 3.70. Cdu trlc cac hop chat MO-01 d@én MO-30 phan ldp tir cdy Chum ngay

3.3. Hoat tinh sinh hoc caia cac hop chit phan lap dwgc
3.3.1. Hogt tinh ¢rc ché san sinh NO lién quan dén khang viém

Nitric oxide (NO) la tic nhan tham gia diéu chinh céc qua trinh sinh ly khac
nhau trong dong vat c6 vl va su san sinh NO qua murc gay ra cac bénh ly viém, ung
thu va tiéu duong. Su san sinh NO phu thudc vao su hoat dong cua cac enzym téng
hop nito oxit (NOS) trong d6 dang chu y la enzym iNOS. Binh thuong, iNOS
khong xuét hién trong céc té bao khong hoat dong tich cuc, nhung trong diéu kién
sinh bénh thi cac INOS xuét hién va san sinh ra mot lugng Ién NO tuong ng Voi
cac tin hiéu viém, vi du nhu cac cytokines, TNF-a, lipopolysaccharide
(LPS)...[162]. T4c dung &c ché su san sinh NO dwogc thuc hién trong 24 gio theo
phuong phép Griess di trinh bay & phan phuong phap va thuc nghiém. Két qua

trong Bang 3.32 cho thdy cao chiét tong MeOH cua mau 14 va ré chum ngay thé
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hién tac dung wc ché rd rét & nong do 100 pg/mL. Phan doan chiét ethyl acetate c6
kha ning rc ché manh hon phan doan chiét n-hexane va dich nuéc.
Bang 3.32. Két qua hogt tinh i7c ché san sinh NO cua cac cao chiét tong va phan
doan mau chum ngay:

o A x ICso (Mg/mL) | % té bao
TT | Ky hi¢u mau Tén mau e ché NO séng sot
1 MOL-M Cao chiet tong MeOH mau la 70.445.8 ~0506
chum ngay
=X ™ _ 0
5 MOL-H Cao Chle:t p}}an qoan n- hexane >100 >95%
mau la chum ngay
- L A 0
3 MOL-E Cao Chlet p,han\doan FtOAC 26542 1 >95%
mau la chum ngay
- A A 14 0
4 MOL-W Cao CDIet ,phal\’l doanA nudc 809463 >95%
mau la chum ngay
S AL LA XX 0
5 MOR-M Cao chiet topg MeAOH mau re 59 5+4.0 >95%
chum ngay
- L A _ 0
5 MOR-H Cao Chlit pI;an qoan nA hexane >100 >95%
mau ré chum ngay
- L A 0
7 MOR-E Cao ch;et p}han\doan FtOAc 356427 >95%
mau ré chum ngay
- X A . 0
8 MOR-W Cao CDIet:phar\l doanﬂnucrc >100 >95%
mau ré chum ngay
9 Déi chuang L-NMMA 11,6+0,3 >95%
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Bang 3.33. Két qua hogt tinh izc ché san sinh NO cua cac chdt tdch dwoc tir mau

chum ngay
~ , 4 o, A \
TT | Mau Tén chit |Ceo (M) trc | % t€ bao
ché NO song sot
1 | MO-01 Lasiodipline D 93,6+2,08 >95%
2 | MO-02 7-epi-Lasiodipline D 94,2+3,37 >95%
3 | MO-03 Lasiodipline C >100 >95%
4 | MO-04 Retusine > 100 >95%
5 |MO-05 | vdroxy-34',7- 97,5432 >95%
trimethoxyflavone
6 | MO-06 5-hydroxy-7-methoxyflavone | 76,8+5,3 >95%
7 | Mo-07 2-phenylethyl -D- >100 >95%
glucopyranoside
8 | MO-08 Phenylethyl S-primeveroside | >100 >95%
9 | MO-09 Benzyl 5-D-glucopyranoside | >100 >95%
10 | MO-10 2-(Am|nomet_hyl)phenyl S-D- >100 >9506
glucopyranoside
11 | MO-11 3,4-dihydroxybenzoic acid 46,3+1,1 >05%
12 | MO-12 Vanillic acid >100 >95%
13 | MO-13 Ferulic acid >100 >95%
14 | MO-14 Salicifoliol >100 >95%
15 | MO-15 Marumoside B >100 >95%
16 | MO-16 Isolariciresinol >100 >95%
17 | MO-17 Pinoresinol >100 >95%
18 | MO-18 Kojic acid >100 >95%
19 | MO-19 Niazirin 83,8+2,3 >95%
20 | MO-20 Niazirinin 63,4+5,6 >95%
21 |Mo-21 | Keampferol 3- 68,4+2,5 >95%6
glucopyranoside
22 | MO-22 6"-0O-Acetylastragalin 56,9+2,1 >95%
23 | MO-23 Isoquercetin 72,1+3,2 >05%
24 | MO-24 6-O-acetyl tamarixin 81,5+1,4 >95%
25 |Mo-25 | Pinoresinol-4-0-4-D- >100 >95%
glucoside
26 |Mo-26 | Lariciresinol S-O4-D- >100 >95%
glucopyranoside
27 | MO-27 (+)—|solar|5|re_smol 3a-0-4-D- >100 ~0506
glucopyranoside
28 | MO-28 L-Tryptophan >100 >95%
9-hydroxymegastigma-4,7-
29 | MO-29 dien-3-one 9-O-4-D- >100 >95%
glucopyranoside
30 MQ-SO Benzyl S-primeveroside >100 >95%
31 | boiching | L-NMMA 46,6+0,78 >95%
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Trong s6 cac chét phan lap duoc, 11/30 hop chét thé hién tac dung wc ché san
sinh NO véi gia tri 1Cso trong khoang 38,7-81,5 uM khi so véi dbi chimg duong 1a
L-NMMA (Bang 3.33) Hop chat phenolic acid 3,4-dihydroxybenzoic acid (MO-11)
c6 tac dung tc ché san sinh NO manh nhat véi (ICso = 46,3 uM) trong khi nhém
flavonoid déu c6 tac dung trung binh. Hai hop chit chira nhém nitril dic trung cua
la chum ngay niazirin (MO-19) va niazirinin (MO-20) c6 tac dung ¢ ché yéu. Hop
chat niazirinin (MO-20) 1a dan xuét acetyl cua niazirin (MO-19) c6 tac dung manh
hon niazirin (MO-19) cho phép goi y viéc thém nhom thé acetyl c6 thé lam ting
hoat tinh ¢ ché san sinh NO d6i voi nhém chét nay. Hai hop chat Lasiodipline D
va 7-epi-Lasiodipline D thé hién tac dung &c ché tuwong tw nhau mac du ¢ su khac
nhau vé cau hinh & vi tri C-7.

Két qua nay ciing phu hop véi cac cong bd trude day vé tac dung khang viém
cua la cdy chim ngay. Coppin va cong su [163] phat hién ra rang 2 trén 3 mau I
cham ngay cé kha niang &c ché san sinh NO trén té bao RAW?264.7 kich thich bai
LPS, trong khi mau tht ba dugc phat hién la khdng co6 tac dung. Cac tac gia cho
rang su khac biét nay 1a do di truyén va héa hoc cua thuc vat cé thé khac nhau dang
ké ngay ca trong cling mot loai. Kooltheat va cong sy phét hién ra rang chiét xuat
ethyl acetate cua 14 chim ngay c6 thé uc ché dai thuc bao & ngudi san sinh cac
cytokine (TNF-a, IL-6 va IL-8) duoc duoc kich thich boi khoi thude 14 va LPS, tac
dung nay twong duong vai dbi ching aspirin [164]. Trong khi d6 nhom tic gia
Waterman va cong su quan sét thay riang ca cao chiét M. oleifera va céc hop chat
isothiocyanate phan l1ap tir 14 chim ngay gitp 1am giam dang ké su biéu hién gen va
san xuét cac dau hiéu viém trong dai thuc bao RAW264.7. Cu thé, ca hai biéu hién
suy giam cua tong hop oxit nitric cam ung (iNOS), IL-18, va san xuat NO va TNFa
& muc 1 va 5 uM [19]. Cho téi nay tac dung khang viém cua ré cay chim ngay van
con kha han ché. Nam 1996, nhém nha khoa hoc Kuwait va Nigeria di danh gia tac
dung chéng viém bang céch s dung md hinh phi chan chudt va mé hinh viém tai
khi cua dich chiét methanol r& chum ngdy. Sau khi udng, chiét xuat nay tc ché
chung phd chan chuét do carrageenan gay ra theo cach phu thuoc vao liéu luong,
Vv6i nong do 1Cso 12 660 mg/kg. Trong tinh trang viém cap tinh tai khi kéo dai 6
ngay do carrageenan gay ra, chiét xuat nay thé hién tac dung manh hon nhiéu, véi

gia tri 1Cso lan luot 1a 302,0 mg/kg va 315,5 mg/kg dé tc ché sy tich ty té bao va sy
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tiét dich. Su uc ché téi da dat dugc & liu 600 mg/kg lan luot 12 83,8% va 80,0%.
Khi tinh trang viém man tinh duoc gy ra trong md hinh tui khi 6 ngay sir dung chat
bd trg hoan chinh caa Freund, chiét xuat van c6 hiéu qua mic du it hon so vdi tinh
trang viém cap tinh. Céc xét nghiém doc tinh cip tinh & chudt cho thiy doc tinh rat
thip [51]. Gan ddy, Cui va cong su di tach dugc mét polysaccharide tir r& cham
ngay, ky hiéu 13 MRP-1. MRP-1 cho thiy tac dung chéng viém r6 rang bang cach
ngan chin sy san sinh NO va TNF-« lién quan dén viém, ciing nhu cac gen iNOS va
mRNA trén té bao RAW264.7 [165]. Nhiing két qua nay cho thay rang ré cay chim
ngay cd chira cac chat chong viém c6 thé hitu ich trong viéc diéu tri ca tinh trang
viém cap tinh va man tinh.
3.3.2. Hoat tinh khang vi sinh vt

Hoat tinh khang vi sinh vat ctia cac cao chiét va mot sb chat sach phan Iap tur
14 va ré cay chum ngdy duoc danh gia trén kha ning dbi khang mot sb chung Vibrio
gay bénh thuy san [135, 166]. Két qua cho thay hau hét cac mau cao chiét ngoai trir
cao chiét phan doan n-hexane ré chum ngay déu thé hién tac dung ddi véi chung V.
parahaemolyticus. Mau cao téng va cao phan doan ethyl acetate r& chum ngay c6
tac dung manh nhét véi gia tri MIC = 32 pug/ml. Mau cao tong va cao phan doan
ethyl acetate 14 chum ngay c6 tac dung yéu hon MIC = 64 pg/ml. Trong sé cac chat
sach thir nghiém, hop chat Methyl gallate c6 kha ning ddi khang trén 4 chung
Vibrio 1a V. parahaemolyticus, V. harveyi, V. vulnificus va V. cholera. Hop chat nay
phan 1ap tir ré cay chum ngay.

Bang 3.34 Két qua hogt tinh (MIC, pg/ml) khang vi sinh vat gay bénh thuy san

TT Mau Tén miu Vp  |Vh |W Vc | Va
1 MOL-M Ce;o Cl:lle'[ ‘tong I\{IeOH 64 - - - -
mau la chum ngay
Cao chiét phan doan | 64 - - - -
2 MOL-H | n-hexane mau la
chum ngay
Cao chiét phan doan | 128 -
3 MOL-E | EtOAc mau la chum - 128 | 256
ngay
4 | moLw |Ceo chift phan doan | 128 | - - - -
nudc mau la chum
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ngay

Cao chiét tobng MeOH | 32 256

5 MOR-M X x 1. A - 256 |-
mau ré chum ngay

Cao chiét phan doan | - - - - -
6 MOR-H | n-hexane mau ré
chum ngay

Cao chiét phan doan | 32 - - - -
7 MOR-E | EtOAc mau ré chum

ngay

Cao chiét phan doan | 128 - -
8 MOR-W | nuéc mau ré chim - 256
ngay

9 MO-11 :(,:éil(;dlhydroxybenzmc 256 | ] 128 |

10 MO-20 Niazirinin 128 256 - - -

11 MO-19 Niazirin 256 - - - -

12 MO-18 Kojic acid 128 256 - - -

Kanamycin 128 | 64 64 32 |32

Ghi chu: céc chang Vibrio gom: Vp (V. parahaemolyticus), Vh (Vibrio harveyi), Vv
(V. vulnificus), Vc (V. cholera), Va (V. alginolyticus)
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KET LUAN VA KIEN NGHI

Két luan
1. Vé thanh phan héa hoc

Tir mau ré cdy Chum ngay phan lap va xac dinh dugc cau tric caa 18 hop
chat, bao gom: lasiodipline D (MO-01), 7-epi-lasiodipline D (MO-02), lasiodipline
C (MO-03), retusine (MO-04), 5-hydroxy-3,4',7- trimethoxyflavone (MO-05), 5-
hydroxy-7-methoxyflavone (MO-06), 2-phenylethyl p-D-glucopyranoside (MO-
07), phenethyl -D-primeveroside (MO-08), benzyl s-D-glucopyranoside (MO-09),
2-(aminomethyl)phenyl p-D-glucopyranoside (MO-10), 3,4-dihydroxybenzoic acid
(MO-11), vanillic acid (MO-12), ferulic acid (MO-13), salicifoliol (MO-14),
marumoside B (MO-15), isolariciresinol (MO-16), pinoresinol (MO-17), va kojic
acid (MO-18). Trong d6 c¢6 hop chat MO-02 1a hop chat méi, lan dau tién dugc

cdng bé.

T mau 14 cdy Chum ngay (M. oleifera) da phan 1ap va xac dinh cu tric cua
16 hop chat, bao gom: niazirin (MO-19), niazirinin (MO-20), keampferol 3-
glucopyranoside (MO-21), 6"-O-Acetylastragalin (MO-22), isoquercetin (MO-23),
6-O-acetyl tamarixin (MO-24)], pinoresinol-4-O-5-D-glucoside (MO-25),
lariciresinol 9-O-f-D-glucopyranoside (MO-26), (+)-isolarisiresinol 3a-O-f-D-
glucopyranoside (MO-27), L-tryptophan (MO-28), 9-hydroxymegastigma-4,7-dien-
3-one 9-O--D-glucopyranoside (MO-29), va benzyl s-D-primeveroside (MO-30).

Trong s6 cac hop chat nay chi c6 04 hop chat tach duoc tir ca hai bo phan ré
va 14 Chim ngay gom vanillic acid (MO-12), ferulic acid (MO-13), isolariciresinol
(MO-16), pinoresinol (MO-17).

2. Vé hogt tinh sinh hoc
2.1. Hoat tinh ¢ ché sdn sinh NO lién quan dén viém

- Cao chiét phan doan EtOAc 14 mau Chim ngay (MOL-E) thé hién hoat tinh
t6t & ca hai nong do thir nghiém 30 pg/mL va 100 pg/mL. Cao chiét phan doan n-
hexane mau 14 (MOL-H), cao chiét phan doan n-hexane mau ré (MOR-H) va cao
chiét phan doan nuéc ré& Chum ngdy (MOR-W) cd hoat tinh yéu ca ¢ hai néng do
thtr 30 pg/mL va 100 pg/mL .
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- C4c hop chit sach MO-01, MO-09, MO-10 va MO-19 thé hién hoat tinh ¢
c4c gia tri ICso twong (ing 63,4, 68,4, 56,9 va 46,3 UM. Cac hop chat khéc thé hoat
tinh yéu.

2.2. Hogt tinh khang vi sinh vdt kiém dinh

- Hai can chiét gom can chiét tong methanol (MOR-M) va cin EtOAc
(MOR-E) cua mau ré Chum ngay thé hién hoat tinh khang khuan tét trén dong vi
khuan Vibrio parahaemolyticus (Vp) véi gia tri MIC 1a 32 pg/ml. Hai cin chiét gom
can chiét methanol téng (MOL-M) va can chiét phan doan n-hexane (MOL-H) cua
mau la Chim ngay thé hién hoat tinh khang vi sinh vat trung binh ciing trén dong Vi

khuan Vibrio parahaemolyticus (Vp) voi gia tri MIC 64 pg/ml.

- Pdi véi cac dong vi khuan khac nhu Vibrio harveyi, Vibrio vulnificus,
Vibrio cholera, Vibrio alginolyticus thi cac cin chiét va hop chét sach tir cdy Cham
ngay hau nhu khong thé hién hoat tinh khang vi sinh vat kiém dinh.

Kién nghi ‘ o

Tur hai phan 14 cdy va phan ré cua cdy Chum ngay da nghién ctru va phan lap
duoc 30 hop chat sach (MO-01 ¢én MO-30), trong d6 c6 mot chat méi MO-02. Cac
chat chua c6 nhiéu phép thir hoat tinh sinh hoc, con ¢6 nhitng nghién ciru dé thi
thém cé4c hoat tinh khac nhu hoat tinh gy doc té bao ung thu, hoat tinh khac vi sinh
vat kiém dinh vai cac dong vi khuan khéc voi cac dong di thir nghiém dé nghién

ctru vé hoat tinh dugc phong phii hon.
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‘ NHUNG PONG GOP MG1 CUA LUAN AN
1. Ve thanh phan héa hoc

T mau ré cdy Chim ngay phan lap va xac dinh duoc ciu tric cua 18 hop
chat, bao gém: lasiodipline D (MO-01), 7-epi-lasiodipline D (MO-02), lasiodipline
C (MO-03), retusine (MO-04), 5-hydroxy-3,4',7- trimethoxyflavone (MO-05), 5-
hydroxy-7-methoxyflavone (MO-06), 2-phenylethyl p-D-glucopyranoside (MO-
07), phenethyl p-D-primeveroside (MO-08), benzyl 5-D-glucopyranoside (MO-09),
2-(aminomethyl)phenyl S-D-glucopyranoside (MO-10), 3,4-dihydroxybenzoic acid
(MO-11), vanillic acid (MO-12), ferulic acid (MO-13), salicifoliol (MO-14),
marumoside B (MO-15), isolariciresinol (MO-16), pinoresinol (MO-17), va kojic
acid (MO-18). Trong d6 c¢6 hop chat MO-02 1a hop chat méi, lan dau tién duogc
cdng bé.

T mau 14 cdy Chum ngay (M. oleifera) da phan lap va xac dinh cau trdc cua
16 hop chat, bao gom: niazirin (MO-19), niazirinin (MO-20), keampferol 3-
glucopyranoside (MO-21), 6"-O-Acetylastragalin (MO-22), isoquercetin (MO-23),
6-O-acetyl tamarixin  (MO-24)], pinoresinol-4-O-p-D-glucoside  (MO-25),
lariciresinol 9-O-p-D-glucopyranoside (MO-26), (+)-isolarisiresinol 3a-O-p-D-
glucopyranoside (MO-27), L-tryptophan (MO-28), 9-hydroxymegastigma-4,7-dien-
3-one 9-O--D-glucopyranoside (MO-29), va benzyl s-D-primeveroside (MO-30).

Trong s6 cac hop chat ndy chi c6 04 hop chét tach duoc tir ca hai bo phan ré
va 14 Chum ngay goém vanillic acid (MO-12), ferulic acid (MO-13), isolariciresinol
(MO-16), pinoresinol (MO-17).

2. Vé tac dung sinh hec

Lan dau tién hoat tinh khang mot s6 dong vi sinh vat gay hai trén thuy san
gom Vibrio harveyi, Vibrio vulnificus, Vibrio cholera, Vibrio alginolyticus cua cao
chiét va hoat chét cua cdy chum ngay da dwoc thir nghiém. Hai can chiét gom can
chiét tong methanol (MOR-M) va can EtOAc (MOR-E) cua mau ré Chum ngay thé
hién hoat tinh khang khuan tot trén dong vi khuan Vibrio parahaemolyticus (Vp) voi
gia tri MIC 1a 32 pg/ml. Hai cin chiét gém can chiét methanol tong (MOL-M) va
cin chiét phan doan n-hexane (MOL-H) cia mau 14 Chum ngay thé hién hoat tinh
khang vi sinh vat trung binh ciing trén dong vi khuan Vibrio parahaemolyticus (Vp)
véi gia tri MIC 64 pg/ml.
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