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LOI CAM POAN
T6i xin cam doan dé tai nghién ciru trong ludn van nay la cong trinh nghién
cuiru cua toi dua trén nhiing tai liéu, s6 liéu do chinh t6i tw tim hiéu va nghién cuu.
Chinh vi vdy, cdc két qua nghién civu dam bdo trung thuce va khéch quan nhat. Pong
thoi, két qua ndy chwa tieng xudt hién trong bat cir mét nghién civu nao. Cdc so liéu,
két qua néu trong ludn van la trung thuc néu sai t6i hoan chiu trach nhiém trudc

phap luat.
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LOI CAM ON
Ludn van dwoc hoan thanh tai Vién Hoa sinh bién, Vién Han lam Khoa hoc
va Cong nghé Viét Nam. Pé hoan thanh ludgn van tot nghiép nay, bén canh su co
gdng né lie ciia ban thén, t6i dd nhan dwoc s dong vién va givp dé rdt 1om cia

nhiéu ca nhan va tdp the.

Téi xin chéan thanh cam on Vién Héa sinh bién dd hé tro t6i thuc hién thanh

cong ludn van nay.

Téi xin bay t6 long biét on sdu sdc t6i TS. Nguyén Phwong Minh va PGS. TS.
Nguyén Xudn Nhiém da tdn tinh huéng dan, gitip do toi trong sudt qud trinh hoc
tdp va nghién civu. Téi ciing xin giki 107 cam on t6i cac dong nghiép thudc Trung
tam Nghién cieu va phdt trién thuoc, Vién Hod sinh bién da tao diéu kién, huéng

ddn va giup do toi trong suot thoi gian lam ludn van.

Toi xin chan thanh cam on Ban lanh dao va cac thc?y co giao tai Hoc vién
Khoa hoc va Céng nghé da giip do, tao diéu kién va truyén dat von kién thirc quy
bdu cho chiing téi trong sudt thoi gian t6i hoc tdp va hoan thanh ludn van.

Téi trdn trong va biét on sdu sdc t6i gia dinh, ban bé dd dong vién, ludén giip

do toi vieot qua moi kho khan dé hoan thanh ludn van nay.

Xin tran trong cam on!
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MO DAU

Phan mg viém 13 mot dap ung chung cua hé théng mién dich bao vé co thé,
bao gébm nhiéu thay d6i sinh 1y va mién dich tai chd 13n toan than, xay ra ngay tir
thoi diém tac nhan gay viém xam nhép véo co thé, 1 nhiing phan tmg sinh hoc cta
toan bo co thé nham chéng lai cac tic nhan gay viém nhu hoa chat, yéu té vat Iy, vi
sinh vét. .. cling nhu cac yéu té nodi sinh phat sinh tir bén trong co thé. Ngoai ra, viém
cling déng vai trd bao vé va nhin chung 1a c¢6 loi cho co thé séng. Trén thé giGi noi
chung va Viét Nam néi riéng, viém nhiém 1a mot can bénh pho bién. Do d6, can sir
dung t6i cac loai thudc dic tri dé diéu tri bénh 1y nay. Hién nay, phan 16n cac loai
thudc khang viém duoc sir dung 1a cac duoc pham tong hop. Mic du hiéu qua nhanh
nhung céc thudc ndy thudng di kém véi nhimng tac dung phu khong mong mudn. Vi
thé, xu hudng nghién ctru va phat hién cac hoat chat khang viém c6 ngudn gc tir tur
nhién ngdy cang duoc quan tdm va phat trién. Nhitng duoc liéu tu nhién duoc danh
gia cao nho vu diém ndi bat vé tinh an toan va kha nang giam thiéu tac dung phu so
v6i thude tong hop.

Thoi xa xua, khi nén y hoc Tdy y chua phét trién, 6ng cha ta da biét cach st
dung nhiéu loai thyc vat nhu mot loai duoc pham dé phong bénh, chita bénh ciing
nhu bao vé suc khoe. Ngay nay, ching ta van tiép tuc su dung cac loai thao moc
théng dung dua vao duogc tinh cia chiing va kinh nghiém dan gian dé bao ché cac
loai thudc. Viéc van dung cac bai thuéc Pong y mang lai nhiéu céng dung hiéu qua
cho co thé ma duoc pham Tay y thuong khong cé, giup con ngudi phong chéng,
diéu tri bénh tat va hd trg qua trinh hoi phuc sic khoe. Do d6, viéc nghién cau phat
hién cac loai thudc tir cay cé gitr mét vai tro thiét yéu.

C6 hang ngan loai thuc vat sinh trudng va phat trién trén thé gidi, trong ching
c6 chtra hang tram hoac hang nghin cac hop chat hda hoc tuong tac theo nhiéu hudéng
phic tap. Do d6, chung ta thuong khdng nam rd cac tac dong cu thé caa cac hop chat
nay d6i véi co thé va ding cac loai thuc vat nhu mot loai thuéc phan da dua trén
kinh nghiém str dung va kha nang chira bénh da duoc chi ra. Do d6, viéc nghién ctru
chuyén sau vé thanh phan hda hoc cua céc loai cay thudc nham lam sang t6 co ché
dung sau hoat tinh sinh hoc caia ching 1a hét sirc can thiét, qua d6 gdp phan dinh



huéng cho viéc tinh ché cac ché pham hoic phat trién san pham thudc c6 hiéu qua
diéu trj ro rét.

Xuat phat tir tinh hinh thyc té trén, ching toi lua chon dé tai “Nghién ciru
thanh phin héa hoc va danh gia tic dung khang viém cia loai Céi Turpinia
montana (Blume) Kurz” véi nhitng muc tiéu cu thé sau:

- Phan 13p va xac dinh duogc cAu tric caa mot s6 hop chét sach tir cac cin
chiét cua loai Cbi (T. montana).

- Panh gia tac dung khang viém cia cac chat sach di phan 1ap.



Chuong 1. TONG QUAN NGHIEN CUU
1.1. GIOI THIEU VE LOAI COI (Turpinia montana (Blume) Kurz)
Gigi: Thuc vat (Plante)
Nganh: Ngoc lan (Magnoliophyta)
Laop: Ngoc lan (Magnoliopsida)
B6: Toai thé moc (Crossosomatales)
Ho: Bang quang qua (Staphyleaceae)
Chi: Turpinia [1, 2]

Pac diém thuc vdt: Cay nho; canh mau tréng xanh. L4 kép chén; cuéng la
khoang 15 cm, manh; 14 chét 5 chiéc; cuéng 14 chét dau tién dai toi 15 mm, ménh,
mau xanh, cac cuéng bén dai 2-3 mm; phién l1a chét hinh chir nhat hoac hinh oval,
kich thude (4-)4,5-6 x 1,5-4 cm, mong, khong c6 16ng, mat trén mau xanh, mat dudi
mau xanh nhat, gan bén nhiéu, o rang 0 mat dudi va mo ¢ mat trén, day hinh ném
rong, mép lugn song hodc rang cua thua, ngon nhon véi phé‘m nhon dai 5-7 mm.
Cum hoa & dau canh, truc chinh dai t61 17 cm. Hoa nho, duong kinh khoang 3 mm,
xép day dic trén chuy. L4 dai hinh bau duc rong, khoang 1,3 mm, khong c6 16ng.
Cénh hoa hinh bau duc dén hinh tron, khoang 2 mm, c6 16ng to hodc khong ¢ 10ng.
Soi nhi khong cé 16ng. Pau nhuy c6 2 hodc 3 6; mdi 6 co6 1 nodn. Qua mong mau

tim dam, hinh cau, dudng kinh 4-7 mm, vé qua mong, khoang 0,2 mm[2]

Hinh 1.1. Hinh anh loai c6i (Turpinia montana (Blume) Kurz)
3



Phdn bo: Chii yéu & Nam An Do, Nam Trung Qubc dén ban dao Pong Duong
(bao gom ca Viét Nam), Sumatra dén T4y Java. Day 1a loai cdy moc chil yéu & quan
x4 sinh vi¢t nhiét d6i am.

1.2. CAC NGHIEN CUU VE THANH PHAN HOA HQC VA HOAT TiNH
SINH HOC CUA LOAI CcO1 (Turpinia montana (Blume) Kurz)
1.2.1. Tinh hinh nghién citu trén thé giéi

Hién nay, trén thé gii chua cong bd nghién ctru vé thanh phan hoéa hoc ciing
nhu hoat tinh sinh hoc cta loai T. montana ma chi c6 nhimg nghién ctru vé mot sb
loai khac thudc chi Turpinia.

Niam 2002, Qian Yu va nhém nghién ctru da tach chiét duoc 8 hop chat tir phan
chiét 14 loai T. ternata bao gom (3S,5R,6R,9S)-tetrahydroxymegastigmane (1),
corchoionoside C (2), icariside B4 (3), turpinionoside A — E (4 — 8)[3]. Trong nam
2005, tir phan doan giau hoat tinh ctia cao chiét methanol ciia than 10aiT. ternata,
Susan Matthew tach thanh céng 1 hop chat méi 3,4'-di-O-methylellagic acid-4-O-a-
L-arabinofuranoside (9), cung véi cac hop chat da biét ellagic acid (10), 3-O-methyl
ellagic acid (11), 3-O-methylellagic acid-3'-O-a-L-rhamnopyranoside (12), va 3,3'-
di-O-methylellagic acid-4'-O-a-D-glucopyranoside (13). Cac hop chat 9, 11 va 12
cho thay hoat tinh chéng oxy hoa DPPH ¢ mirc do trung binh, trong khi hop chét 1
duoc phat hién c6 doc tinh trung binh ddi véi du trung Artemia salina [4].
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Niam 2011, hai dan xuat alkaloid indole monoterpenoid méi, turpiniside (14)
va 11-methoxyjavaniside (15), cing v&i cac alkaloid d biét, vincosamide (16), (3R)-
pumiloside (17), va paratunamide C (18), da dugc phan lap tir 14 cay T. arguta
(Lindl.) Seem. Cac hop chét 14 va 1618 duoc phat hién c6 kha nang lam giin DNA

plasmid pBR322 dang siéu xodn véi su hién dién caa Cu®* [5].



Nam 2012, mot nhom nghién ciru tai Trung Quéc da phan 1ap va xac dinh cau
tric 11 hop chat triterpenoid tir phan chiét 14 loai T. arguta, bao gdm: ursolic acid
(19), uncargenin C (20), 3p,68,23-trihydroxyurs-12-en-28-oic acid (21),
36,6,19a,23-tetrahydroxyurs-12-en-28-oic acid (22), 1a,34,23-trihydroxy-12-
oleanen-28-oic acid (23), rosamultin (24), arjunglucoside Il (25), 3p-O-p-D-
glucopyranoylcincholic acid (26), cinchonaglycoside C (27), mussaendoside S (28),
3p-0O-p-D-glucopyranosyl quinovic acid 28-O-4-D-glucopyranosyl ester (29) [6].
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Niam 2015, Hongtao Li va cong sy dd phat hién ra 12 hop chét tir loai T. arguta,
bao gdm corosolic acid-28-O-A-D-glucopyranosyl ester (30), pomolic acid (31),
ursolic acid (32), quercetin (33), rhoifolin (34), apigenin-7-O-rutinoside (35),
guercetin-3-O-a-L-arabinopyranoside (36), 4-hydroxycinnamic acid (37), caffeic
acid (38), gallic acid (39) 3,4-dihydroxybenzonic acid (40) va 4-hydroxybenzoic
acid (41) [7].

; 2 WOH
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Ciing trong nam 2018, Shuang-Gang Ma da phan tich va phén tach phan 14 cay
T. arguta nam flavonoid méi la argutoside A-E (42—46) va mot apigenin 7-O-
triglycoside da biét (47). CAu trac cua cac hop chat nay da dugc xac dinh bang céc
phuong phap phd. Tac dung e ché sy sa sinh NO cuia cac hop chat 42-47 d3 duoc
danh gia bang cach st dung cac té& bao RAW264.7, kich thich bang
lipopolysaccharide. Chi hop chat 43 thé hién hiéu ing wrc ché sy san sinh NO ¢ muc
d6 trung binh voi gia tri ICsp 13 25.74 uM. Cac hop chat 42—47 khong ¢ doc tinh
d6i voi cac té bao RAW264.7 & nong d6 10 uM [8].



Pén nam 2019, 15 flavonoid d3 duoc tach tir cao chiét ethanol cua lodi T.
arguta. Cau trac cta 15 hop chat flavonoid da biét bao gdm: argutoside F (48),
luteolin-7-O-a-L-rhamanopyranosyl-(1—2)-a-L-rhamnopyranosyl-(1—6)-4-D-
glucopyranoside (49), nuezhenoside (50), acacetin-7-O-a-L-rhamnopyranosyl-
(1-2)-a-L-rhamnopyranosyl-(1—6)-4-D-glucopyranoside  (51), apigenin (52),
quercetin (33), quercetin-3-O-a-L-rhamnopyranosyl-(1—6)-4-D-glucopyranoside
(53), rhoifolin (54), luteolin-7-O-a-L-rhamanopyranosyl-(1—2)-4-D-
glucopyranoside (55), acacetin-7-O-a-L-rhamnopyranosyl-(1—2)-5-D-
glucopyranoside (56), luteolin-7-O-f-D-glucopyranoside (57), luteolin (58),
neodiosmin  (59), apigenin-7-O-rutinoside  (35) va quercetin-3-O-a-L-
arabinopyranoside (60). Hop chét 37 1a hop chat méi, trong khi hop chit 35, 49, 53,
55, 59, 60 1an dau tién duoc tim ra tir cdy T. arguta [9].
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Niam 2012, mot hop chét phenylpropanoid méi, turformosin A (61), va mot hop
chét triterpen moéi, turformosinic acid (62), ciing véi 16 hop chat da biét (63-78), da
10



duoc phén 1ap tir than lodi T. formosana Nakai. CAu tric cta nhitng hop chit nay
duoc ching minh dwa trén phan tich quang phd, bao gom phd 1D va 2D-NMR ciing
nhu phan tich pho khbi MS. Cac hop chat tach chiét dd dugce danh gia vé doc tinh in
vitro ddi voi bén dong té bao ung thu nguoi va kha ning chdng oxy hoa. (-)-
(7'S,8'S)-threo-carolignan X (63) thé hién doc tinh dbi véi cac dong té bao Hep2,
WiDr, Daoy, va MCF-7 vai gia tri EDsg lan luot 14 3.60, 4.45, 6.07, va 13.7 ug/mkL.
Turformosin A (61), (-)-(7'S,8'S)-threo-carolignan X (63), methoxyhydroquinone-
4-$-D-glucopyranoside (65), va methoxyhydroquinone-1-4-D-glucopyranoside (66)
cling thé hién hoat tinh chdng oxy hoa twong ty. O néng d6 10 ug/mL, hop chit 63
cho thay su gia ting s6 luong sub-G1 (tir 20% tai 8 gio 16n 60% tai 48 gio) voi dong
té bao Hep2 va kich hoat chudi phan tng caspase-9/caspase-3/PARP. Hop chat 63
kich thich con dudng apoptosis & cac té bao Hep2 voi su phu thudc vao lidu lugng

va thoi gian (10 pg/mL trong 8 gio) [10].
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Trong niam 2019, Zuha Imtiyaz phat hién ra tiém ning tao xuong cua T.
formosana véi thir nghiém céc té bao osteoblast (HOb) ctia ngudi. Sir dung cac
phuong phap sic ki khac nhau tac gia da tinh ché duoc 6 hop chét, bao gém 1 hop
chat méi: 3,3'-di-O-methylellagic acid-4-O-a-l-arabinofuranoside (79). Cac hop
chét 3,3'-di-O-methylellagic acid-4-O-a-l-arabinofuranoside (79), gentisic acid 5-O-
S-D-(6'-O-galloyl) glucopyranoside (80), strictinin (81), va (-)-epicatechin-3-O-4-
D-allopyranoside (84) khong thé hién doc tinh dang ké dbi véi té bao HOb, do do,
cac tac dung cua ching trén céc chi s6 tao xuwong khac nhau da duoc phan tich. Két
qua cho thiy cac hop chat 79 — 81 va 84 lam ting dang ké hoat dong cta enzyme
phosphatase kiém (ALP) 1én t6i 120.0, 121.3, 116.4 va 125.1%, twong Gmg. Hon
nira, cac hop chat 79, 80 va 84 ciing ting cudng qua trinh khoang héa véi cac gia tri
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tuong ung lén t&1 136.4, 118.9 va 134.6%. Thém vao do, hop chat méi, 79, di lam
tang muc biéu hién cua thy thé estrogen-o (133.4%) va cc gen lién quan dén tao
xuong nhu yéu td phién ma lién quan dén Runt 2 (Runx2), osteopontin (OPN),
protein dinh hinh xuwong (BMP)-2, protein lién két xuwong (BSP), colln loai I (Col-1)
va yéu t6 than kinh xut phat tir ndo (BDNF) it nhét 1 1.5 1an. Két qua nay ching
minh rang cc hop chat tach dugc tir T. formosana c6 tiém ning tao xwong manh mé
[11].

OH

Niam 2019, Chun-Rong Xiao va cac cong su da tong hop cac nghién ctru vé loai
Turpinia. Chiing da duoc str dung nhu thude y hoc ¢ Trung Quéc c6 tac dung khang
khuan, chong viém, chdng oxy hoéa, giam dau va diéu hoa mién dich. Cac nghién
ctru hién dai cho thay cac thanh phan hoa hoc cta chi Turpinia bao gom flavonoid,
triterpenoid, megastigmane va acid phenolic [12].

1.2.2. Tinh hinh nghién ciru & Viét Nam

Hién nay méi c6 1 két qua nghién ctru tir nhom tac gia, Lé Thanh Huong va cac
cong su khi phat hién ra 4 hop chit monoterpene glucoside méi va 1 hop chat da xac
dinh cau trac icariside E3 tir cao chiét 14 cay T. montana vao nam 2024 tai Viét Nam
[13].
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Loai Coi (Turpinia montana (Blume) Kurz) dén thoi diém nay chua duoc quan
tam nghién ctru ddy da ¢ Viét Nam ciing nhu trén toan thé gidi. Chinh vi thé, loai
cay nay duoc lya chon 1am dbi tugng nghién ctru cta luan vin thac si voi muyc tiéu
phan 1ap, tim kiém céc hop chit c6 hoat tinh sinh hoc, c6 kha nang tng dung thube

chita bénh dong thoi nang cao gia tri sit dung cua loai cdy nay ¢ Viét Nam.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU

Cay Coi - Turpinia montana (Blume) Kurz dugc thu hai tai Phiic Yén, Vinh Phic
vao thang 6 - 2021 va duoc dinh danh khoa hoc bai TS. Nguyén Thé Cudng, Vién
Sinh hoc. Mau tiéu ban thuc vat (TMO1) hién dang duogc luu trit tai Trung tAm
Nghién ctru va phat trién thude, Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap nghién ciru thanh phan héa hoc

- Phwong phdp xir Iy va chiét xudt méu:

Mau thyc vat, cu thé 1a phan 14 ciia cay C6i, phoi kho trong bong ram va xay
nho réi mang di ngam chiét vdi methanol (MeOH). Dich chiét MeOH sau khi cat
loai MeOH, dugc phan bd déu trong nudc roi chiét 1an luot véi cac dung moi phan
cuc tang dan nhu dichloromethane, ethyl acetate dé thu 14y cac dich chiét phan doan.

- Phwong phdp phan tich va phén tach cdc hén hop va phén lgp chit sach:

Céc phuong phap sac ky dugc sir dung nhu sac ky 16p méng (TLC), sic ky cot
(CC) dung pha tinh Ia: silica gel pha thuong co6 kich ¢& hat 0.040-0.063 mm (230 -
400 Mesh), silica gel pha dao c6 kich c& hat 0.040-0.063 mm (ODS), Sephadex LH-
20 (Sigma), Diaion (Supelco) dé phan tich, phan tach cac hdn hop cung véi phan l1ap
chét sach.

Sac ky 16p mong 13 k¥ thuat sic ky duogc tién hanh trén ban mong dé nhom duge
pht san Silica gel 60 Fas4 hodic 60 RP-18 Fy54S ctia hang Merck ¢ do day 0,2 mm.
Dung méi dung trién khai 12 hdn hop cac dung méi nhu n-hexane, dichloromethane
(CH,CIy,), ethyl acetate (EtOAc), acetone, MeOH.

Sac ky cot v6i pha tinh 1a silica gel thuong ding hdn hgp dung mai 1a n-hexane,
CH.Cl,, EtOAc, acetone, MeOH, nudc cat dé rira giai. Khi pha tinh stra dung
Sephadex LH-20 14 chat mang thi rira giai bang MeOH, MeOH/ CH,Cl, , MeOH
/nude.

- Cdc phwong phdp xdc dinh cdu triic ciia cdc hop chit phén lip dwoc:

Viéc x4c dinh ciu tric hoa hoc cta cac hop chét hiru co thuong dua trén cac ki

thuat pho khac nhau. Viéc lua chon phuong phap pht hop phu thudc vao dic diém
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ciu tric cta timg chat. Khi ciu tric phan tir cang phire tap, can két hop nhiéu ky
thuat pho dé dat do chinh xac cao hon. Cac phuong phap duoc st dung dé xac dinh
cdu tric cac hop chat phan 1ap tir loai Coi gdm phd khéi lwgng (Mass spectroscopy-
MS), pho cong hudng tir hat nhan (1D- va 2D-NMR)

2.2.2. Phuong phap danh gia hoat tinh sinh hoc

- Phwong phap danh gia kha nang gdy doc 16 bao RAW 264.7 bﬁng thir nghiém
MTT [14]

Phuong phap MTT (Mosmann, 1983): Phan ung gitta MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide) va cac enzyme
dehydrogenase trong ty thé cua té bao song dan dén su khir MTT thanh céc tinh thé
formazan c¢6 mau xanh tim khong tan. Dé dinh luong, cac tinh thé formazan nay
duoc hoa tan bang cac dung méi hitu co nhu isopropanol hoic dimethyl sulfoxide
(DMSO), dong thdi lam pha v& mang té bao. Mat do quang hoc (OD) dugc do tai
budc song 540 nm, phan anh truc tiép muc do chuyén hoa té bao va do dé twong
quan thuan véi s6 luong té bao sdng trong mdi giéng nudi cay.

Té bao dai thuc bao RAW 264.7 duogc dua vao dia 96 giéng voi mat do 2x105 té
bao/giéng va 1 trong diéu kién 37°C, 5% CO: trong 24 gid. Sau thoi gian 1, moi
truong nudi cay duoc loai bo va thay thé bang méi truong DMEM khéong chira FBS
trong vong 3 gio dé dong hoa té bao. Tiép theo, t& bao duge xur Iy v6i mau nghién
ctru voi dai nong do thir nghiém trong 2 gio trude khi duoc kich thich bang LPS (1
ng/mL) dé thuc day san sinh NO trong 24 gid. Tiép theo, mdi giéng dugc bo sung
90 pL moi truong nudi cdy va 10 uL dung dich MTT (véi nong d6 cudi cung 13 5
mg/mL). Sau thoi gian 1 4 gid, moi truong nudi cdy duoc loai bo va thay thé bang
50 uL DMSO 100% dé hoa tan céc tinh thé formazan. Mtic d6 hap thu quang (OD)
tai budc song 540 nm duoc do bang may ELISA Plate Reader (BioTek).

Kha ning séng sot cia té bao RAW 264.7 dudi tac dung ciia mau nghién ciru
dugc tinh toan theo cong thirc:

ODméu - ODblank

ODbpumso - ODblank 100

% song sot =

- Phwong phdp xir Iy sé li¢u
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Cac s6 lidu nghién ctru duge xir Iy thdng ké theo phuong phap théng ké y sinh
hoc, sir dung phﬁn mém SPSS 16.0.

- Gi4 trj ICs tinh toan trén phan mém TableCurve 2Dv4, Microsoft Excel 2016
va GraphPad Prism 6.0.

- S6 liéu dugce xtr li bang phan mém Exel va thé hién bang gia tri trung binh va
sai s& SD hoic SE.

- Phwong phdp dinh gid hoat tinh khéng viém bang viéc xdc dinh tic dung
e ché san sinh NO ciia dai thuwe bao RAW 264.7 [15]

Pai thuc bao 12 mot loai bach cau thudc hé mién dich bam sinh, dong thoi dong
vai trd quan trong nhu mot té bao trinh dién khang nguyén. Chiing ¢ kha nang thuc
bao manh m¢, gitp nhan dién, nudt va tiéu diét cac tac nhan gay hai nhu vi khuan,
té bao ung thu va cac manh vun té bao, tir 6 hd trg bao vé co thé trude nhiém trung
va ton thuong mo. Bén canh do, dai thuc bao cling la yéu t6 cha chot trong cac phan
mg viém man tinh thong qua viéc tiét ra nhiéu chat trung gian nhu chemokine,
cytokine, protease, lysozyme, interferon, nitric oxide (NO), yéu t6 ting trudng va
eicosanoids. Trong sd cac yéu to trung gian giy viém, nitric oxide (NO) 1a mot hop
chat dugc san sinh qua murc bdi enzyme iNOS (inducible nitric oxide synthase) c6
lién quan dén nhiéu bénh 1y man tinh nhu hen phé quan, viém khop, viém dai trang,
bénh Véy nén, cac bénh thoai hoa than kinh va ung thu. Vi vay, viéc nghién ctru cac
chét co kha nang Uc ché su san sinh NO trong mo hinh dai thuc bao 1a budc khoi
dau quan trong trong qua trinh sang loc va danh gia hoat tinh chéng viém cua céc
hop chét hodc mau nghién ciru.

bai thuc bao RAW?264.7 dugc nuodi céy trong moi truong DMEM véi thanh phﬁn
kém theo gdm 2 mM L-glutamin, 10 mM HEPES va 1,0 mM sodium pyruvat, ngoai
ra b6 sung 10% huyét thanh bao thai bo. Té bao duoc ciy chuyén sau 3-5 ngay véi
ti 1& (1:3) va nudi trong ti am CO, & diéu kién 37°C, 5% CO,.

Té bao dai thyc bao RAW 264.7 duoc dua vao dia 96 giéng v6i mat do 2x10° té
bao/giéng va u trong diéu kién 37°C, 5% CO: trong 24 gid. Sau thoi gian 1, moi
truong nudi cay duoc loai bo va thay thé bang méi truong DMEM khéong chira FBS
trong vong 3 gio dé ddng hoa té bao. Sau do, cac té bao duoc xtr Iy voi mau nghién

ctru & cac ndng do khac nhau trong 2 gid, trude khi dugc kich thich bang LPS (1
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ng/mL) nham thuc ddy qua trinh san sinh NO trong 24 gid tiép theo. Cac giéng chi
chtra dung dich pha miu ma khong c6 mau nghién ctru duoc st dung lam dbi chimg
am, trong khi d6i ching duong 1a chat (rc ché L-NMMA & cac nong do 100, 20, 4
va 0,8 pg/mL
Né)ng do nitrit (NO2"), chi s6 thé hién mirc d6 san xuét nitric oxide (NO), dugc
do bang bo kit Griess Reagent System (Promega Cooperation, WI, USA). Cu thé,
100 puL dung dich nudi cdy tir mdi giéng dugce chuyén sang mot dia 96 giéng méi,
sau d6 thém vao 100 pL dung dich thudc thir Griess, bao gdm 50 pL sulfanilamide
1% (w/v) trong acid phosphoric 5% (v/v) va 50 uL N-1-naphthylethylenediamine
dihydrochloride 0,1% (w/v) pha trong nuéc. Hon hop nay sau d6 dugc u trong 10
phut & diéu kién nhiét d6 phong (24°C), sau d6 ndng do nitrit dugc xac dinh bang
may doc microplate reader & budc song 540 nm. Moi truong DMEM khong chira
FBS duoc dung lam giéng trang. Ham luong NO trong cac mau dugce tinh dua trén
duong chuan ctia NaNO: va tinh toan theo ty 1& phan trim so voi mau dbi ching am
(LPS).
Kha nang trc ché san sinh NO ctia mau duogc tinh toan theo cong thirc sau:
% tkc ché (don vi %) = 100% - [ham lwong NOpg, / ham lieong NO ps] * 100%
MOi thi nghiém dugc thuc hién ba lan dé dam bao do tin cay va chinh xac cua
két qua. Gia tri IC50 (ndng d6 wre ché 50% sy san sinh NO) duogc xac dinh thong qua
phan mém TableCurve 2Dv4.
2.3. HOA CHAT - THIET BI
2.3.1. Héa chat
- Dung moi: n-hexan, CH,Cl,, EtOAc, acetone, MeOH, H,SO,4, nudc cAt.
- Dai thuc bao RAW264, moéi truong DMEM, LPS, L-NMMA, Griess rent.
- DMSO tinh khiét (>99,0 %); 100 pL Avidin- Peroxidase Complex I; 90
nL co chat TMB.
2.3.2. Dung cu - Thiét bi.
- Pia 96 giéng, 6ng eppendorf.
- GraphPad Prism 6.0, may do quang phd (hé thong BioTek ExL800).
- Hé thdng sic ky 1ong hiéu niang cao Agilent 1100 Series
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- Sic ky ban mong TLC Silica gel 60 Fas4 va Silica gel 60 RP-18 Fosss

- May cb quay chan khéng.

- DBeén tir ngoai (254 nm va 365 nm).

- Binh chay sic ky, cot sic ky.

- Silica gel 60 (0,04-0,063 mm) Merck.

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

- May do pho cong hudng tir hat nhan (NMR): Bruker Avance 500 MHz va
Bruker Avance Neo 600 MHz.

- May do pho khéi Agilent 6530 Accurate-Mass Q-TOF LC/MS,
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Chuwong 3. KET QUA VA THAO LUAN
3.1. PHAN LAP CAC HQP CHAT

Quy trinh phén tach va tinh ché cac hop chat tir loai ¢6i Turpinia montana dugc
tién hanh nhu sau:

Phan 14 cta loai T. montana (4.7 kg) duoc chiét bang MeOH dudi diéu kién
song siéu 4m (2 1an, mdi 1an 10 L, 2 gid' & 45°C). Sau khi loai bo dung moéi, cao chiét
MeOH (400 g) dugc phan b déu trong nudc va chiét phan bd lan luot véi
dichloromethane CH,CI; va EtOAc thu dugc can CH,Cl, (TMD, 52.9 g), can EtOAc
(TME, 33.6 g) va 16p nuéc (TMW, 2.0 L).

Can EtOAc (TME) duoc dua 1én cot sac ky silica gel, rira giai bang gradient hé
dung méi n-hexane/acetone (40/1, 20/1, 10/1, 5/1, v/v) va CH,Cl,/MeOH (5/1, viv)
thu dugc 4 phan doan, TME1-TME4. Phan doan TME3 phan tach trén cot silica gel
str dung gradient hé dung mo6i CH,Cl,/MeOH (20/1, 10/1, 5/1, 2.5/1, v/v) thu dugc
4 phan doan, TME3A-TME3D. TME3B phan tach trén cot silica gel rira giai bang
hé dung moi n-hexane/acetone (1/1, v/v) thu dugc 3 phan doan, TME3B1-TME3B3.
TME3B3 phan tach trén cot silica gel pha dao RP-18 bang hé dung moi MeOH/nudc
(5/1, v/v) thu duoc hop chat TM6 (10.1 mg). TME3D dua 1én cot silica gel st dung
hdn hop dung méi CH2Cly/MeOH/nudce (4/1/0.1, v/v/v) rira giai thu lay 3 phan doan
nho6 hon, TME3D1-TME3D3. TME3D2 dua 1én trén cot RP-18 phan tach biang hdn
hop dung méi MeOH/nuéc (1.8/1, v/v) thu 1y 3 phan doan, TME3D2A-TME3D2C.
TME3D2A dugc phan tach bang hé thong sic ky 1ong hiéu ning cao HPLC st dung
hdn hop dung méi rira giai ACN/nude (35%/65%, v/v) thu duoc 2 chat, TM2 (11.8
mg, tr 40.5 pht) va TM3 (7.2 mg, tr 45.6 phut), Hop chat TM4 (10.9 mg, tr 28.2
phut) duoc tach 1an luot tir phan doan TME3D2C bang HPLC sir dung dung moi
45% MeOH trong nudc.

Lép nude (TMW) sau khi loai bd CH,Cl, va EtOAc dugc phan tach trén cot
diaion rira giai gradient bang hdn hgp dung méi MeOH/nuéc (0%, 25%, 50%, 75%,
100% MeOH, v/v) thu dugc 4 doan nhé hon, TMWI1-TMW4. Gop hai phan doan
TMW2 va TMW3, dua 1én trén cot silica gel phan tach gradient bang hdn hop dung
moi CH,CIl,/MeOH (20/1, 10/1, 5/1, 2/1, v/v) thu dugc 4 phan doan, TMW2A -
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TMW2D. TMW2C duoc tinh ché trén cot silica gel sir dung hdn hop dung moi
CH.Cly/acetone/nude dé rira giai (1/3/0.2, v/v/v) thu dugc 3 phan doan, TMW2C1 -
TMW2C3. Sir dung cot RP-18 dé phén lap phan doan TMW2C1 bang hdn hop dung
moi MeOH/nuéc (1/1, v/v) thu ldy TMW2C1A. TMW2CIA tinh ché bang may
HPLC str dung hé 25% ACN trong nudc dé rira giai, thu dugc hop chat TM1 (7.1
mg, tr 33.0 phut). TMW2C2 phan tach trén cft RP-18 rira gidi véi hé dung moi
MeOH/nuéc (1/1, v/v/v) thu duge 3 phan doan, TMW2C2A-TMW2C2C. Hop chat
TM5 (3.8 mg, tr 34.7 phat) dugc tach tir phan doan TMW2C2B bang hé thong
HPLC str dung hon hop dung méi rira gidi 22% ACN trong nudc.
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Hinh 3.1. So dé phdn ldp cdc hop chat tir phan 1d cia lodi Céi T. montana
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3.2. THONG SO VAT LY VA DU LIEU PHO CUA CAC HQP CHAT
3.2.1. Hop chiat TM1: Hop chét méi
Chét ran mau vang.
Cong thirc phan tir: C27H3001,. Khéi lwong phén tir: 546
oc (CD30D, 150 MHz), 64 (CD30D, 600 MHz): xem Bang 3.1.
3.2.2. Hop chit TM2: Pedunculoside
Tinh thé hinh kim.
Cong thirc phan tir: CasHsgO10. Khéi lwong phén tir: 650
oc (CD30D, 150 MHz), o4 (CD30D, 600 MHz): xem
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Bang 3.2.
3.2.3. Hop chit TM3: Rotungenoside

Chét bot mau trang.

Cong thirc phan tir: CasHsgO10. Khéi lwong phén tir: 650
oc (CDsOD, 150 MHz), o (CD30D, 600 MHz): xem
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Bang 3.3.
3.2.4. Hop chat TM4: 2a,38,19a-trihydroxy-5a,9a-urs-12-en-28-oic acid-28-O-
p-D-glucopyranosyl ester.

Tinh thé hinh kim.

Cong thirc phan tir: C3sHsgO10. Khéi lwong phén tir: 650
oc (CD30D, 150 MHz), 4 (CDsOD, 600 MHz): xem
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Bang 3.4
3.2.5. Hop chat TM5: Ursolic acid

Chét bot mau trang.

Cong thirc phan tir: CasHsgO10. Khéi lwong phén tir: 650

oc (CD30D, 150 MHz), 6n (CDsOD, 600 MHz): xem Bang 3.5.
3.2.6. Hop chat TM6: Quadranosdie 111

Tinh thé hinh kim.

Cong thirc phan tir: C1sH1407. Khéi lwong phan ti: 306
oc (CD30D, 150 MHz), o4 (CD30D, 600 MHz): xem
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Bang 3.6.
3.3. XAC PINH CAU TRUC CUA CAC HQP CHAT
3.3.1. Hop chat TM1: Hop chat méi

Hinh 3.2. Cdu tric héa hoc va cdc twong tac HMBC chinh ciia hop chat TM1
va hop chat tham khdo

Hop chat TM1 thu dugc dudi dang tinh thé hinh kim. Trén phé HR-ESI-MS
ctia hop chat TM1 xuét hién pic ion phan tir [M+H]* tai m/z 547.1819 (tinh toan ly
thuyét cho cong thirc C27H31012 [M+H]* 547.1737), do d6 cau tric phan tir ctia hop
chat TM1 duogc xac dinh 1a C7H30012. Trén phd H- NMR cua hop chat TM1 cho
thay tin hiéu proton vong thom tai oy 6.20 (1H, s), 6.39 (1H, s), 6.90 (2H, d, J = 9.0
Hz), 8.06 (2H, d, J = 9.0 Hz) goi y cdu trac khung flavonol, proton anomer tai oy
5.24 (1H, d, J =7.2 Hz) va 2 proton methylene tai J4 3.55 (dd, 5.4, 12.0)/3.71 (dd,
2.4, 12.0) dic trung cho nhom glucopyranosyl. Ngoai ra, trén pho *H ciia hop chat
TM1 con xuét hién tin hiéu proton methyl tai oy 1,27 (6H, s), 2,20 (3H, s) va proton
methylene tai oy 2,65 (2H, s). Trén pho *C-NMR cua hop chat TM1 cho biét sy c6
mit ctia 27 nguyén ti carbon (Bang 3.1). Két hop dit liéu phd 'H- va phd C-NMR
chi ra hop chat TM1 thudc 16p chit flavonoid khung flavonol twong tu hop chit
kaempferol 3-O-f-D-glucopyranoside[16], ngoai trir sy ¢6 mat cua cac tin hiéu sau:
carbon carbonyl tai dc 211,5 (C-3""), carbon khong lién két truc tiép vai hydro tai ¢
70,6 (C-1"), 3 carbon methyl tai dc 29,5 (C-5"", C-6"), 32,1 (C-4""), 1 carbon
methylene tai dc 56,1 (C-2""). Phan tich cac tuong tac HMBC gitra H-2"" (on
2.65)/H-5"" (0w 1.27)/H-6"" (dn 1.27) v6i C-1"" (dc 70.6), gitta H-2"" (on 2.65)/H-4""
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(01 2.20) v6i C-3" (¢ 211.5), gitra H-4"" (6w 2.20) voi C-2"" (¢ 56.1), mach carbon
xuét hién thém duge xac dinh 1a -O-1,1-dimethyl-3-oxobut-1-yl va vi trf lién két co
thé tai C-5, C-7 hodc C-4'. Do d6 chuyén dich hoéa hoc ctia C-7 (dc 166.9) Iui vé
vung tir truong thap, ¢ chuyén dich héa hoc ciia C-5 (dc 163.0) va C-4' (5¢ 161.6)
gan nhu git nguyén so v&i chat tham khao nén cé thé két luan vi tri lién két cua
mach carbon tai C-7 ctia phan aglycone.

Dua vao cac phan tich dir li¢u néu trén, hop chat TM1 duge xac dinh 1a 7-0-1,1-
dimethyl-3-oxobut-1-yl kaempferol 3-O-4-D-glucopyranoside va 13 mot hop chat
moi.

Bang 3.1. S0 liéu phé NMR ciia hop chat TM1 va hop chdt tham khdo

C oc” oc*® | 0w (dd bdi, J = Hz)
2 158.5 159.0 | -

3 135.5 135.5 | -

4 179.5 179.1 | -

5 163.1 163.0 | -

6 99.9 99.2 | 6.20 (s)

7 166.0 166.9 | -

8 94.7 95.0 | 6.39 (s)

9 159.1 158.6 | -

10 105.7 105.5 | -

1’ 122.8 122.8 | -

2 132.3 132.3 [ 8.06 (d, 9.0)

3 116.1 116.1 | 6.90 (d, 9.0)

4’ 161.6 161.6 | -

5 116.1 116.1 {6.90 (d, 9.0)

6' 132.3 132.3 | 8.06 (d, 9.0)
p-D-Glc

1" 104.1 104.3 | 5.24 (d, 7.2)

2 75.7 75.7 | 3.47 (dd, 7.2, 9.0)

3" 78.1 78.1]3.43(t,9.0)

4 71.4 71.4|3.32 (m)
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5" 78.4 78.4|3.22 (m)

6" 62.6 62.7 | 3.55 (dd, 5.4, 12.0)
3.71 (dd, 2.4, 12.0)

1" 706 | -

2" 56.1 | 2.65 ()

3" 2115 | -

4 32.1|2.20 (s)

5 295 | 1.27 (s)

6" 295 | 1.27 (s)

3Po trong CD;0D, "600MHz, Glc: glucopuranoside
B6 sung them chii thich ¢
*6¢c ciia kaempferol 3-glucoside trong CD3OD [16].
3.3.2. Hop chat TM2: Pedunculoside

Hinh 3.3. Cdu tric héa hoc va cdc twong taic HMBC chinh ciia hop chdat TM2
Hop chat TM2 thu dugc dudi dang tinh thé hinh kim. Trén phd *H-NMR ciia hop
chat TM2 chi ra pic proton olefin tai 4 5.32 (1H, t, J = 3.6 Hz), proton methyl tai
on 0.73 (3H, s), 0.80 (3H, s), 0.95 (3H, d, J = 6.6 Hz), 1.00 (3H, s), 1.22 (3H, 3),
1.36 (3H, s), 1 proton anome tai oy 5.34 (1H, d, J = 7.8 Hz) va 2 proton nhom
methylene tai oy 3.70 (1H, dd, J = 4.8, 12.0 Hz)/3.82 (1H, dd, J= 1.8, 12.0 Hz) dac
trung cho nhom glucopyranosyl. Két hop dit liéu phd *C-NMR va phé HSQC cua
hop chiat TM2 cho biét sy c6 mat ctia 36 nguyén tir carbon, trong d6 ¢6 30 nguyén

tir carbon dac trung cho mot triterpene, 6 carbon dac trung cho nhom

glucopyranosyl. Tir dir liéu pho (
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Bang 3.2) du doan hop chat TM2 1a mot triterpene monoglucoside khung urs-
12-ene. Thém vao d6, dd chuyén dich hoa hoc cta C-3 (dc 74.2), C-28 (dc 178.6) vé
ving tir truong thap va twong tic HMBC gitta H-1' (34 5.34) véi C-28 (5¢ 178.6) goi
¥ hop chat TM2 1a mot dan xuét ester monoglucoside ctia ursolic acid. Ngoai ra,
tuong tac HMBC gitta H-23 (Jn 3.33/3.55) v6i C-3 (oc 74.2)/C-4 (¢ 43.3)/C-5 (oc
48.9)/C-24 (oc 12.7), gitta H-24 (0w 0.73) v6i C-3 (oc 74.2)/C-4 (oc 43.3)/C-5 (oc
48.9)/C-23 (oc 67.7), gitta H-29 (on 1.22) voi C-18 (dc 55.0)/C-19 (oc 73.7)/C-20
(O0c 42.9), gitra H-30 (J0n 0.95) véi C-19 (oc 73.7)/C-20 (oc 42.9)/C-21 (oc 27.2), 4o
chuyén dich hoa hoc vé truong thap ctia C-19 (dc 73.7) va C-23 (dc 67.7) goi ¥ su
c6 mat ctiia nhém hydroxy tai vi tri C-19 va C-23.

Khi so sanh vi tai liéu tham khao[17], hop chat TM2 c6 s6 liéu phd tuong tu voi
dit liéu vé pho ctia hop chit pedunculoside (
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Bang 3.2). Do d6, hop chat TM2 duoc ching minh 13 pedunculoside.
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Bdng 3.2. 86 liéu phé NMR cua hop chat TM2 VA hop chdt tham khéo

C oc” oc*® | on?C(dd boi, J = Hz)

1 39.1 39.6 | 1.03*
1.65*

2 27.8 27.4 | 1.66*

3 74.2 74.2 | 3.63 (dd, 4.8, 12.0)

4 43.0 43.3 | -

5 48.8 48.9 [ 1.17 (m)

6 19.0 19.3 | 1.42 (m)

7 335 33.7 | 1.30 (m)
1.65*

8 40.8 41.2 | -

9 48.0 48.5(1.73 (m)

10 37.4 379 -

11 24.3 24.7 | 2.00 (m)

12 128.7 129.7 | 5.32 (t, 3.6)

13 139.5 139.6 | -

14 42.3 42.7 | -

15 29.5 29.7 | 1.03*
1.88 (m)

16 26.3 26.6 | 1.65*
2.62 (m)

17 48.8 * |-

18 54.6 55.0 | 2.54 (s)

19 72.9 73.7 | -

20 42.3 42.9|1.36 ()

21 26.9 27.211.25(m)
1.71 (m)

22 37.9 38.3 | 1.65*
1.80 (m)

23 68.2 67.7 | 3.33*
3.55 (d, 10.8)
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24 13.2 12.7 | 0.73 (s)

25 17.7 16.3 | 1.00 (s)

26 16.9 17.7 1 0.80 (s)

27 24.8 24.7 1 1.36 ()

28 177.2 178.6 | -

29 27.2 27.111.22 (s)

30 16.3 16.6 | 0.95 (d, 6.6)

p-D-Glc

1' 95.0 95.8 1 5.34 (d, 7.8)

2' 73.9 73.9 | 3.31*

3' 79.3 78.3 ] 3.41 (m)

4 71.4 71.2 | 3.38 (m)

5' 79.0 78.6 | 3.33*

6’ 62.6 62.5 | 3.70 (dd, 4.8, 12.0)
3.82(dd, 1.8, 12.0)

¢Po trong CD30D 150 MHz, °600MHz, tin hiéu chéng chdp
*6c cuia pedunculoside trong pyridin-ds [17].

3.3.3. Hop chiat TM3: Rotungenoside

Hinh 3.4. Cdu tric héa hoc va cdc twong tac HMBC chinh ciia hop chat TM3
Hop chat TM3 thu dugc dudi dang chat bot mau trang. Trén phd *H-NMR ctia hop
chat TM3 xuét hién tin hiéu cta proton olefin tai oy 5.32 (1H, t, J = 3.6 Hz),
proton methyl tai oy 0.78 (3H, s), 0.94 (3H, s), 0.94 (3H, d, J = 6.0 Hz), 1.22 (3H,
s), 1.22 (3H, s), 1.33 (3H, s), 1 proton anome tai oy 5.34 (1H, d, J =8.4 Hz) va 2
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proton nhom methylene tai oy 3.70 (1H, dd, J = 4.8, 12.0 Hz)/3.81 (1H, dd, J = 2.4,
12.0 Hz) dic trung cho nhom glucopyranosyl. Trén phd **C-NMR cho biét sy ¢6
mit ctia 36 nguyén tir carbon, trong d6 ¢ 30 carbon thudc vé khung triterpene va 6
carbon dac trung cho nhom glucopyranosyl (
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Bang 3.3). Gidng v6i hop chit TM2, hop chat TM3 dugc xac dinh 13 mot dan
XUuét ester monoglucoside cua ursolic acid dua vao do chuyén dich hoa hoc cua C-3
va C-28 vé vung tir trudng thip va tuong tac HMBC gitra H-1' (Jy 5.34) v6i C-28
(oc 178.5). Ngoai ra, tuong tac HMBC gitta H-23 (on 1.22) v6i C-3 (dc 81.4)/C-4
(0c 43.5)IC-5 (0c 57.3)/C-24 (6c 65.3), gitta H-24 (0w 3.38/4.13) v6i C-3 (dc 81.4)/C-
4 (oc 43.5)/C-5 (¢ 57.3)IC-23 (oc 23.2), gitta H-29 (on 1.22) v6i C-18 (Jc 55.0)/C-
19 (0c 73.7)IC-20 (¢ 42.6), gitra H-30 (o1 0.94) v6i C-19 (d¢ 73.7)/C-20 (6c 42.6)/C-
21 (dc 27.2), @6 chuyén dich héa hoc vé trudong thap ctia C-3 (d¢c 81.4), C-19 (dc
73.7) va C-24 (dc 65.3) ciing chi ra vi tri lién két ctia nhoém hydroxy tai C-3, C-19
va C-24 thay vi C-23 nhu & hop chat TM2.

So sanh véi tai liéu tham khao[17], dit liéu phd cua hop chat TM3 tuong tu véi
dir liéu phd cia rotungenoside. Do d6, hop chit TM3 duoc ching minh 13

rotungenoside.
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Bdng 3.3. 86 liéu phoé NMR cuia hop chat TM3 va hop chdt tham khéo

C oc” oc*® | on?C(dd boi, J = Hz)

1 38.9 39.6 | 1.03*
1.69*

2 28.5 28.4 | 1.69*
1.78*

3 80.4 81.4 |3.35(m)

4 43.2 435 | -

5 48.0 57.3(0.89 (d, 12.0)

6 19.4 19.9 | 1.38*
1.62*

7 33.9 345 1.35*
1.52 (m)

8 40.6 41.3 ] -

9 48.0 48.5 | 1.69*

10 37.2 37.8 |-

11 24.4 24.9(1.18 (m)

12 128.4 129.6 | 5.32 (t, 3.6)

13 139.3 139.6 | -

14 42.1 429 | -

15 29.3 29.7 | 1.02*
1.85*

16 26.2 26.5 | 1.65*
2.61 (dd, 4.2, 13.2)

17 48.7 49.0 | -

18 54.5 55.0 | 2.54 (s)

19 72.7 73.7 | -

20 42.1 42.6 | 1.36*

21 26.8 27.211.26 (m)
1.76 (m)

22 37.8 38.3 | 1.63*
1.80*

36



23 23.7 23.211.22 (s)

24 64.7 65.3 | 3.38 (d, 10.8)
4.13 (d, 10.8)

25 17.4 16.3 [ 0.94 (s)

26 16.8 17.5|0.78 (s)

27 24.6 24.6 | 1.33 (s)

28 177.0 178.5 | -

29 27.1 27.111.22 (s)

30 16.2 16.6 | 0.94 (d, 6.0)

p-D-Glc

1' 95.5 95.8 | 5.34 (d, 8.4)

2' 74.1 73.9 | 3.33*

3' 79.3 78.3 | 3.40*

4' 71.3 71.2 | 3.37*

5' 79.0 78.6 | 3.34*

6’ 62.4 62.5 | 3.70 (dd, 4.8, 12.0)
3.82 (dd, 2.4, 12.0)

2Po trong CDs0D, ®150 MHz, °600MHz, tin hiéu chong chdp
¢ ciia rotungenoside trong pyridin-ds [17].
3.3.4. Hop chat TM4: 2a,3p,19a-trihydroxy-5a,9a-urs-12-en-28-oic acid-28-O-
p-D-glucopyranosyl ester.

24 23

Hinh 3.5. Cdu triic héa hoc ciia hop chdt TM4

37



Hop chat TM4 thu dugc dudi dang tinh thé hinh kim. Trén phd 'H-NMR ctia hop
chat TM4 chi ra pic proton olefin tai oy 5.33 (1H, t, J = 4.2 Hz), proton methyl tai
on 0.80 (3H, s), 0.83 (3H, s), 0.95 (3H, d, J = 6.6 Hz), 1.03 (6H, s), 1.22 (3H, 3),
1.35 (3H, s), 1 proton anomer tai oy 5.35 (1H, d, J = 8.4 Hz) va 2 proton nhom
methylene tai oy 3.70 (1H, dd, J = 4.8, 12.0 Hz)/3.81 (1H, dd, J =2.4, 12.0 Hz) dac
trung cho nhom dudng glucopyranosyl. Trén phd *C-NMR ciia hop chat TM4 chi
ra tin hiéu ctia 36 nguyén tir carbon, bao gdm 30 carbon dic trung cho triterpene
khung urs-12-ene va 6 carbon déc trung cho nhom glucopyranosyl (
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Bang 3.4). Tuong tu nhu hop chit TM2 va hop chat TM3, hop chit TM4 dugc
xéac dinh 12 mot dan xudt ester monoglucoside cta ursolic acid. Ngoai ra, 6 chuyén
dich héa hoc i vé truong thap cia C-2 (dc 69.6) va C-19 (dc 73.9) chi ra sy ton tai
ctia nhom hydroxy tai vi tri C-2 thay vi C-23 (nhu & hop chat TM2)/C-24 (nhu &
hop chat TM3) va C-19.

So sanh vi tai lidu tham khao[18], sb liéu phd cua hop chat TM4 tuong tu véi
s6 liéu phd cua 2a,38,19a-trinydroxy-5a,9a-urs-12-en-28-oic - acid-28-0--D-
glucopyranosyl ester. Do d6, hop chat TM4 duoc xac dinh 1a 2a,34,19a-trinydroxy-
5a,9a-urs-12-en-28-oic acid-28-O-4-D-glucopyranosyl ester.
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Bdng 3.4. 86 liéu phé NMR cuia hop chat TMA va hop chdt tham khéo

C oc” oc*® | on?C(dd boi, J = Hz)
1 46.83 48.3 1 0.92 (m)
1.97 (m)
2 68.13 69.6 | 3.67 (M)
3 83.04 84.6 | 2.93 (d, 9.6)
4 39.10 40.5 | -
5 55.26 56.7 | 0.87 (d, 12.0)
6 18.28 19.7 | 1.35*
1.56*
7 36.90 38.3| 1.65 (m)
1.80 (m)
8 41.29 41.3 ] -
9 47.23 48.5 | 1.75 (m)
10 37.79 39.2 | -
11 23.38 24.8(2.02 (m)
12 128.02 129.3 | 5.33 (t, 4.2)
13 138.33 139.7 | -
14 41.53 429 | -
15 32.67 34.1|1.35*
1.57*
16 25.12 26.5 | 1.65
2.63
17 48.06 * |-
18 53.55 55.0 | 2.54 (s)
19 72.22 739 -
20 39.88 42.7 | 1.37 (m)
21 25.65 27.211.23
1.76
22 28.23 29.7 [ 1.86 (m)
23 27.90 29.3 | 1.03 (s)
24 15.19 17.7 | 0.83 (s)
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25 15.74 17.2 | 1.03 ()

26 16.01 17.5| 0.80 (s)

27 23.27 24.7 | 1.35 (s)

28 176.98 178.6 | -

29 25.81 27.1|1.22 (s)

30 16.22 16.6 | 0.95 (d, 6.6)

28-0GIc

1 94.29 95.8 | 5.35 (d, 8.4)

2" 69.71 73.7 | 3.30*

3 72.45 78.3 |3.42 (t, 4.2)

4 76.90 71.2 | 3.37 (m)

5 77.18 78.6 | 3.32*

6 61.02 62.5 | 3.70 (dd, 4.8, 12.0)
3.81 (dd, 2.4, 12.0)

3do trong CDs0D, 150 MHz, 600 MHz, Glc: glucopyranoside, * tin hiéu bi
chap

#*oc trong CD;0OD [18].
3.3.5. Hop chat TMS5: Ursolic acid

Hinh 3.6. Cdu tric héa hoc va cdc twong tac HMBC chinh ciia hop chat TM5

Hop chat TM5 dugc phan 1ap dudi dang chat bot mau tréng. Pho *H-NMR cho
biét tin hiéu proton olefin tai dy 5,14 (1H, br.s), proton nhém hydroxymethine tai o
3,01 (1H, m), proton ctia 7 nhém methyl, trong d6 c6 5 nhém methyl bac 3 tai on
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1.03 (3H, s), 0,67 (3H, s), 0,84 (3H, s), 0,74 (3H, s), 0,89 (3H, s), 2 nhom methyl
béc 2 tai d4 0,80 (3H, d, J = 6,6 Hz), 0,90 (3H, d, J = 6,6 Hz). Két hop phan tich pho
I3C-NMR va phd HSQC cho biét pic tin hiéu ctia 30 nguyén tr carbon, trong dé co
1 carbon carbonyl (6c 178.3), 2 carbon olefin (dc 124.6 va 138.2), 7 carbon methyl,
9 carbon methylene, 5 carbon methine, 1 carbon hydroxymethine, va 5 carbon khéng
lién két truc tiép v6i hydro. Duwa vao cac dir liéu duoc phan tich & trén goi y hop chat
TMS5 1a mot hop chét triterpene khung urs-12-ene. Két hop phan tich cac tuong tac
HMBC va dbi chiéu dit liéu phd ctia hop chat TM5 véi cac hop chét triterpene ¢o
cAu tric khung ursane, su giéng nhau gitta s6 liéu ctia hop chat TM5 véi ursolic acid
[19] cho phép két luan hop chat TM5 14 ursolic acid.
Bang 3.5. S0 liéu phé NMR ciia hop chat TM5 va hop chdt tham khdo

C oc* | 8c*P | 512C (@9 bdi, J = H2)

1 39.5 38.2 |1.50%
1.53*

2 28.2 270 |1.43*
1.48%

3 76.6 76.9 |3.01 (m)

4 38.4 38.4 |-

5 54.8 54.8 |0.66 (m)

6 18.0 18.0 |1.29*
1.46*

7 32.8 32.7 |1.25%
1.42%

8 40.1 40.0 |-

9 47.1 470 |1.45%

10 36.6 36.5 |-

11 23.2 228 |1.82%

12 1245 | 124.6 |5.14 (br.s)

13 138.1 | 138.2 |-

14 41.6 417 |-

15 275 275 | 1.00 (m)
1.80%

16 23.8 23.8 |1.51*
1.92 (m)
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17 46.8 | 468 |-
18 524 | 524 |2.10(m)
19 39.9 | 384 |1.30%
20 39.9 | 385 |0.90(m)
21 301 | 302 |1.25%
1.42*
22 365 | 363 |152*
1.58 (m)
23 282 | 283 |0.89(s)
24 15.2 16.1 | 0.67 (s)
25 16.0 152 | 0.84 (s)
26 16.9 16.9 | 0.74 (s)
27 232 | 233 |0.89(s)
28 178.3 | 178.3 | 1.03 (s)
29 17.0 17.0 |0.80 (d. 6.6)
30 211 | 21.1 |0.90(d. 6.6)
OH 4.28 (d. 4.8)

3do trong DMSO-ds, 150 MHz, 600 MHz
*¢c cia ursolic acid do trong DMSO-dg[19].
3.3.6. Hop chat TM6: Quadranosdie 111

29 30

Hinh 3.7. Cdu tric héa hoc va cdc twong taic HMBC chinh ciia hop chat TM6
Hop chat TM6 thu dugc dudi dang tinh thé hinh kim. Trén phd *H-NMR ctia hop
chat TM6 xuat hién pic proton olefin tai J15.30 (1H, d, J = 3.0 Hz), proton methyl
tai oy 0.72 (3H, s), 0.83 (3H, s), 0.95 (3H, s), 1.06 (3H, s), 1.21 (3H, s), proton
anomer tai 5.41 (1H, d, J = 8.4 Hz) va 2 proton methylene tai oy 3.69 (1H, m)/3,84
(1H, d, J = 10.8 Hz) dic trung cho nhom glucopyranosyl. Két hop phan tich phd
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13C-NMR va phé HSQC cuia hop chat TM6 chi ra s ton tai ctia 36 nguyén tir
carbon, trong d6 c6 30 carbon dac trung cho 1 triterpene va 6 carbon dac trung cho
nhom glucopyranosyl (
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Bang 3.6). Cac dir kién trén dy doan hop chit TM6 1a mot triterpene
monoglucoside khung olean-12-ene. Tuong ty nhu hop chat TM5, d6 chuyén dich
hoa hoc ctia C-3 (d¢ 78.2) va C-28 (dc 178.0) vé ving tir trudng thap va tuong tac
HMBC giita H-1' (04 5.41) v6i C-28 (5¢ 178.0) goi y hop chat TM6 1a mot dan xuat
ester monoglucoside cua oleanoic acid. Ngoai ra, twong tac HMBC giita H-3 (dn
3.35) v6i C-2 (6c 69.7)/C-4 (oc 44.1), gitta H-23 (dn 3.24/3.52) v6i C-3 (dc 78.2)/C-
4 (oc 44.1)/C-5 (Jc 48.3)/C-24 (oc 13.8), gitta H-24 (0 0.72) v6i C-3 (dc 78.2)/C-4
(0c 44.1)IC-5 (oc 48.3)/C-23 (dc 66.4), gitta H-29 (dn 0.95)/ H-30 (on 3.21) véi C-
19 (¢ 41.4)/C-20 (dc 36.8)/ C-21 (dc 29.3), @6 chuyén dich héa hoc vé trudng thap
ctua C-2 (¢ 69.7), C-23 (66.4) va C-30 (oc 74.3) goi ¥ su c6 mat cia nhom hydroxy
tai vi tri C-2, C-23 va C-30. So sanh véi tai liéu tham khao[20], hop chat TM6 duoc

xac dinh la quadranosdie I1I.
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Bdng 3.6. 86 liéu pho NMR cuia hop chat TM6 va hop chdt tham khdo

C oc” oc*® | on?C(dd boi, J = Hz)
0.90*

1 47.8 482 ‘o

2 68.9 69.7 | 3.71 (m)

3 78.2 78.2 | 3.35

4 42.2 44.1 | -

5 48.2 48.3|1.30 (m)

6 18.5 19.1 | 1.30*
1.97*

7 32.0 33.3 | 1.30*
1.61 (m)

8 40.0 40.7 | -

9 47.9 49.5 | 1.70 (m)

10 38.4 39.0 |-

11 24.0 24.7 | 1.98*

12 122.9 123.7 | 5.30 (t, 3.0)

13 144.3 145.0 | -

14 43.6 43.0 | -

15 28.3 28.9 | 1.11 (m)
1.82*

16 23.4 24.0 | 1.74 (m)
2.08 (m)

17 47.4 48.0 | -

18 41.1 41.9 | 2.91 (dd, 3.6, 13.2)

19 40.9 41.4|1.03*
1.83*

20 36.4 36.8 | -

21 28.9 29.3 (1.18 (m)
1.51 (m)

22 32.8 32.41.68 (m)
1.77 (m)
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23 66.5 66.4 | 3.24 (d, 10.0)
3.52 (d, 10.0)
24 14.4 13.8 1 0.72 (s)
25 17.6 17.6 | 1.06 (s)
26 17.5 17.8 1 0.83 (s)
27 26.1 26.4 | 1.21 ()
28 176.5 178.0 | -
29 19.7 19.510.95 (s)
30 73.7 74.3(3.21 (s)
28-0Glc
1 95.7 95.8 | 5.41 (d, 8.4)
2! 74.1 73.9|3.34*
3’ 78.9 78.3 | 3.43 (m)
4’ 71.1 71.2|3.37*
5' 79.3 78.7 | 3.37*
6' 62.2 62.4 | 3.69 (m)
3.84 (d, 10.8)
3do trong CD30D, *P150 MHz, 600 MHz, Glc: glucopyranoside, * tin hiéu bi
chdp

*oc cua quadranoside 111 ttrong pyridin-ds [20].
3.4. CAC HQP CHAT PA PHAN LAP VA XAC PINH CAU TRUC TU
LOAI 7. MONTANA
Tt phan chiét 4 caa loai T. montana da phan lap va xac dinh cdu trdc caa 6
hop chat (TM1-TM6), trong d6 c6 hop chat TM1 dugc xac dinh 1a mot hop chat
méi. Céc hop chat phan lap dugc chu yéu la céc triterpenoid va phu hop véi 16p chat
chinh cuaa chi Turpinia.
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TM4 TMS T™M6

Hinh 3.8. Cdu triic ciia cdc hop chat dwoc phén ldp tir loai T. montana
3.5. HOAT TiNH KHANG VIEM CUA CAC HQP CHAT PHAN LAP
PUOC
Nhing hop chat TM1-TM6 duoc phan tach tir pl}ﬁn chiét 14 cia loai T. montana
lan luot dugc khéo sat kha nang gay ddc té bao bang phu’p‘ng phap MTT sau do thir
hoat tinh trc ché san sinh NO dinh huéng khang viém. Két qua cua hai phép thu
trén dugc néu ra nhu trong
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Bang 3.7 va
Bang 3.8.
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Bang 3.7. Két qua kha nang gdy ddc té bao bang phwong phip MTT

Noéng do 30uM 100pM

Hop chat %SS SD %SS SD
Chat d6i chimg 100 0.63
LPS 97.48 3.94

T™M1 101.37 | 3.40 | 10229 | 3.46

TM2 97.68 3.59 97.73 3.89

TM3 10458 | 10.61 | 113.10 | 5.31

TM4 101.41 | 1.63 | 10653 | 2.32

TM5 102.32 | 4.91 92.76 0.78

TM6 109.06 | 451 | 12991 | 2.27

%SS: phan tram song st so véi chat doi chirng (100%)
Cac hop chat TM1 — TM6 gay doc té bao & mirc thap va dugc tiép tuc danh gia
kha ning tic ché san sinh NO. Két qua duoc trinh bay trong Bang 3.8.
Bang 3.8. Két qua ddanh gia hoat tinh irc ché san sinh NO

Nong do 30uM 100puM

Hop chit %UC SD %UC SD
Chét ddi chtng 100 2.14
T™M1 13.65 6.55 20.06 2.36

TM2 21.01 1.47 45.55 6.38

TM3 23.19 4.15 30.48 4.47

TM4 32.89 2.38 61.49 4.40

TM5 9.56 7.37 28.83 3.62

TM6 8.74 6.56 38.09 6.47

%UC: phdn tram ikc ché so véi chat doi chieng (100%)

Tir két qua thuc nghiém trong bang trén, ta c6 thé d& dang nhan thay hop chat
TM4 ¢6 hoat tinh ¢ ché san sinh NO ¢ mirc trung binh 61.49% & nong d6 100
ng/mL, trong khi d6 cac hop chat TM1-TM3 va TM5-TM6 biéu hién tic ché san
sinh NO & mirc d6 yéu tir 20.06 dén 45.55% & cung ndng do.
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Chuwong 4. KET LUAN VA KIEN NGHI
4.1. KET LUAN
Thong qua viéc tmg dung két hop gitta cac ki thuat sac ky va cac phuong phap
pho hién dai, sau hop chét da dugc phan 1ap thanh cong tir phan chiét 14 cta cay Coi
T. montana, bao gém: 1 hop chat méi 7-0-1,1-dimethyl-3-oxobut-1-yl kaempferol
3-0-p-D-glucopyranoside (TM1) va 5 hop chat di biét pedunculoside (TM2),
rotungenoside (TM3), 2a,34,19a-trihydroxy-5a,9a-urs-12-en-28-oic acid-28-0-p-
D-glucopyranosyl ester (TM4), ursolic acid (TM5), quadranoside Il (TM®6).
Két qua danh gia hoat tinh khang viém thong qua kha ning trc ché su san sinh
NO cho thay, hop chdt TM4 thé hién muc do trc ché trung binh véi hiéu qua dat
61,49% tai nong do 100 pg/mL. Trong khi d6, cac hop chat con lai (TM1-TM3 va
TM5-TMB6) chi cho thay hiéu luc @c ché yéu, dao dong tir 20,06% dén 45,55% &
cung nong do.
4.2. KIEN NGHI
Duya trén két qua nghién ciru thanh phan hoa hoc va danh gia hoat tinh sinh hoc
ctia phan 14 cay Cbi (T. montana), chung toi dé xuat mot s6 hudng nghién ciru tiép
theo nhu sau:
- Tiép tuc phén tich chuyén sau thanh phan héa hoc & cac phan doan khac cua
cay dé 1am ro pho hop chat ty nhién ma loai nay s¢ hitu.
- Tién hanh khao sat thém cac hoat tinh sinh hoc tiém ning ctia cac hop chat da
phan 1ap duoc, chang han nhu kha niang chdng ung thu, diéu hoa lipid mau,

... nham dinh hudng cho cic thir nghiém tién 1am sang trong twong lai.

o1



10.

11.

12,

13.

TAI LIEU THAM KHAO

T.n.h. secretary, Part 1. Natural history, Journal of the Asiatic Society of
Bengal, 1875, 44, 182.

WFO (2025): Turpinia montana (Blume) Kurz. [cited 2024; Available from:
http://www.worldfloraonline.org/taxon/wfo-0001226731.

Q. Yu, H. Otsuka, E. Hirata, T. Shinzato, Y. Takeda, Turpinionosides A-E:
megastigmane glucosides from leaves of Turpinia ternata Nakai, Chemical
and Pharmaceutical Bulletin, 2002, 50, 640-644.

S. Matthew, K.-C. Kao, Y.-S. Chang, P. Abreu, Ellagic acid glycosides from
Turpinia ternata, Natural Product Research, 2007, 21, 83-88.

M. Wu, P. Wu, H. Xie, G. Wu, X. Wei, Monoterpenoid indole alkaloids
mediating DNA strand scission from Turpinia arguta, Planta Medica, 2011,
77, 284-286.

W.U. Min, Z. Guang-cai, W.E.l. Xiao-yi, Triterpenoids from the leaves of
Turpinia arguta, Journal of Tropical and Subtropical Botany, 20, 78-83.

L. Hongtao, W. Xiangming, L. Fengxiang, L. Yongming. Studies on the
chemical constituents of Turpinia arguta Seem. in Proceedings of the 5th
International Conference on Information Engineering for Mechanics and
Materials. 2015. Atlantis Press.

S.G. Ma, S.P. Yuan, Y.B. Liu, J. Qu, Y. Li, X.J. Wang, R.B. Wang, S. Xu, Q.
Hou, S.S. Yu, 3-Hydroxy-3-methylglutaryl flavone glycosides from the leaves
of Turpinia arguta, Fitoterapia, 2018, 124, 80-85.

C.-R. Xiao, L.-F. Tu, R.-Z. Zhang, D.-P. Liu, Y.-M. Luo, Study on chemical
constituents of flavonoids in Turpinia arguta, 2019.

H.-C. Huang, C.-T. Chiou, P.-C. Hsiao, C.-C. Liaw, L.-J. Zhang, C.-L. Chang,
I.-S. Chen, W.-C. Chen, K.-H. Lee, Y.-H. Kuo, Cytotoxic phenylpropanoids
and a new triterpene, turformosinic acid, from Turpinia formosana Nakai,
Molecules, 2012, 17, 1837-1851.

Z.Imtiyaz, Y.-F. Wang, Y.-T. Lin, H.-K. Liu, M.-H. Lee, Isolated compounds
from Turpinia formosana Nakai induce ossification, International Journal of
Molecular Sciences, 2019, 20, 3119.

C.R. Xiao, L.F. Tu, R.Z. Zhang, D.P. Liu, Y.M. Luo, Research progress on
chemical constituents and biological activities from Turpinia species,
Zhongguo Zhong Yao Za Zhi, 2019, 44, 1295-1304.

L.T. Huong, T.T. Anh, N.M. Hang, V.M. Thao, N.X. Nhiem, N.H. Dang,
Stereochemical assignment of four monoterpene glucoside derivatives from
Turpinia montana Kurz by NMR study combined with CD spectroscopy, Magn
Reson Chem, 2024, 62, 629-635.

52


http://www.worldfloraonline.org/taxon/wfo-0001226731

14.

15.

16.

17.

18.

19.

20.

P. Kumar, A. Nagarajan, P.D. Uchil, Analysis of Cell Viability by the MTT
Assay, Cold Spring Harb Protoc, 2018, 2018.

X.-D. Hu, Y. Yang, X.-G. Zhong, X.-H. Zhang, Y.-N. Zhang, Z.-P. Zheng, Y.
Zhou, W. Tang, Y.-F. Yang, L.-H. Hu, J.-P. Zuo, Anti-inflammatory effects of
Z23 on LPS-induced inflammatory responses in RAW264.7 macrophages,
Journal of Ethnopharmacology, 2008, 120, 447-451.

K. Kazuma, N. Noda, M. Suzuki, Malonylated flavonol glycosides from the
petals of Clitoria ternatea, Phytochemistry, 2003, 62, 229-237.

M. Nakatani, S. Hatanaka, H. Komura, T. Kubota, T. Hase, The Structure of
Rotungenoside, a New Bitter Triterpene Glucoside from Ilex Rotunda,
Bulletin of the Chemical Society of Japan, 1989, 62, 469-473.

A. Enayati, A. Salehi, M. Alilou, H. Stuppner, H. Mirzaei, A. Omraninava, V.
Khori, N. Yassa, Six new triterpenoids from the root of Potentilla reptans and
their cardioprotective effects in silico, Natural Product Research, 2022, 36,
2504-2512.

R. El-Shiekh, D. Al-Mahdy, M. Hifnawy, T. Tzanova, E. Evain-Bana, S.
Philippot, D. Bagrel, E. Abdel-sattar, Chemical and Biological Investigation
of Ochrosia elliptica Labill. Cultivated in Egypt, Records of Natural Products,
2017, 11, 552-557.

I.K. Adnyana, Y. Tezuka, A.H. Banskota, Q. Xiong, K.Q. Tran, S. Kadota,
Quadranosides [-V, New Triterpene Glucosides from the Seeds of
Combretum quadrangulare, Journal of Natural Products, 2000, 63, 496-500.

53



T
620

T
610

T
600

T
590

T
580

T
570

T
560
I4

s12.1180
.
550

.

549.1821

548.1819

T
540

547.1819
T
530

529.1352

, ‘H.

sl s20
m/z (Da)

]
513.1018
Ihi..

T
500

AT TM1

2

Phu luc 1. Pho HR-ESI-MS cua hop chat TM1

PHU LUC PHO

OP CH

T
460

>
T
450

1. PHU LUC PHO CUA H

T
440

430.9088

T
430

T
420

T
410

10000004
900000
800000
700000-|
600000
500000-]
400000
300000
200000
100000

[44'
69T°
L6T"
Ly9"
T1e”
¥ie”
ET4
(T4
SEg”
81e”
FT4
LZE”
0gE”
£LE”
Gte’
Lyt”
69t°
0gy”
€%
£9F”
S99%°
08% "
68% "
SE9°
G%5°
5997
799"
969"
ooL”
9TL”
0gL”
296"
S8T°
oog”
¥¥8°
£Le”
S¥T’
Toe”
68¢€"
768"
606"
890"
£L0°

MM e et O

L e T B T T T T T B B T T

00 00D WD AD WD U DS ST S 0™

-2 ppm

7

ua hop chat TM1

| #J i
'H-NMR ¢

2

Phu luc 2. Pho

| 1




EET 9 —~—_
SPE S —
)

T0Z 9 —

68879 —

P68 9 ——
606°9—

8BGO0 8 ——
L0 8 —

6.5 6.0 55 ppm

Phu luc 3. Phé *H-NMR gidn ¢

7.0

7.5

8.0

7

ua hop chat TM1

698 T ——

LET & —

TIZ €
FPIZ°E
SZTTE
6ZZE
SEEZTE
BTE"
SEE’
LTE”"
0EE”
EEET
SEE”
LvE”
69E"
0Z¥%”
SER”
£5%F°
S9F”
08%”
68F"
SES°
S¥S°
555°
Fas”
969°
aoL”
aTL”
gL
Z96"°

[=NTy}
[ o]
G
LR

i

3.0 25 2.0 15 ppm
Phu luc 4. Phé *H-NMR gidn ¢

35

4.0

4

ua hop chat TM1



wdd T
L

NNV
T T T T T T T 1 T T T T
220 200 180 160 140 120 100 a0 &0 40 20 0 ppm

i

Phu luc 5. Phé 3C-NMR ciia hop chdt TM1

NS .

[
-
-
-
-
s *
- - -
:
-
T—
T T T T T T T T T T T T T
= = = = =
'S w 1% . o ") © < o w 'S w N :g
o o o o o o o o o o o o o

Phu luc 6. Phé HSQC ciia hop chdt TM1
i



ol

E 20

E 30

E 40

£ 50

E 60

£ 70

£100

£110

F120

‘£130

140

F150

F160

F170

180

E£190

=200

210

£ 220

pPpm

hop chat TM1

2

Phu luc 7. Pho HMBC cuia

AT TM2

o

2. PHU LUC PHO CUAH

OP CH

¥20-
Pl
€08

9¥6
LS6
£00
0zo
%0
997

TZE "
a9g”
TLE”
16T
LeT "
£T1E°
98¢t ”
£LE "
BEF
LT9”
S¢9”
T%9°
L¥9”
EEE
€99
QLS
vl
FPLC
G667
TOO0 "
ooeg”
SES”
6%9 "
T1E"
qze’
8T8 "
0€E "
EEE”
9EE”
9we”
Tse”
LSE"
L9t
69¢€ "
08e”
96t "
80%°
[44-
Zrs”
099"
899"
90L”
L08 "
018"
[A 4
LEE
ose”

MmN NNt AA A A A A A A A A A A A A A A A HO00 0O

ppm

7

ua hop chat TM2

'H-NMR ¢

2

Phu luc 8. Pho

v



TTE

T4
BEZE

0t

TEL

9EL”
avL’
TsE

LSE"
L9T”
69E°
08t

a6t
d0¥°
ZTF
LEF
(44"
088"
919"
£T97
SE9°
EF9°
8597
¥o9’
989"
£69°
90L”
FIL
L08"°
otTe

LEZB
oeg

ots

LTE"
ZZE
BTL
LEL’
oSt

=\ I

MEOAM@OMMEAMEEMAE MMM MMM MM MMM MM

ppm

54 53 52 51 50 49 48 47 4.6 45 44 43 42 41 40 39 3.8 3.7 3.6 3.5 3.4 3.3 3.2 31

7

ua hop chat TM2

an c

) IH-NMR gi

Phu luc 9. Pho

FEL

£08°
9F6 "
LSE"
£00°
azo”
£EOQ”
80"
991"
ZBT"
S8T”
TEZ"
LEFT"
asz”
TLE"
TeZ"
L6E"
ETE"
T
0LE”
ELE”
LLE™
68E”
E6E"
6EF”
LTS"
SE9°
TF9"
L¥S”
95697
£99°
0L9”
869"
agL”
aFL”
PEL"
9GL”
88L”
Z6L”
¥18°
S66°
TOO"

ooeg-

SEST

6F9°

o

A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAOD S O

A A —

4

_J

0.8 ppm

1.0 09

19 18 17 16 15 14 13 1.2 14
IH-NMR gi

2.0

23 22 21

2.4

26 25

7

I4

ua hop chat TM2

an c

2

Phu luc 10. Pho



-~
o
@ Mmo G o
R R R R R ]

e

@ @ ™M
- oo

w o
— o
oo @
oo

e
EN

@ o
n e

90799

LS BLT—

ol

ppm

180 160 140 120 100 80 60 40 20
BBC-NMR ¢

200

7

ua hop chat TM2

2

Phu luc 11. Pho

el

|

—110

~120

F130

4

2

Phu luc 12. Pho HSQC cua hop chat TM2

Vi



LLT ]
] ’_
] . '
] ] X}
LI |
. ]
L]
"ol _
‘. L]
.
'
]
[ ] [}
]

F 10

= 20

i ! - 30

—_ : E 40
b £ s
= 60
& 70

£ 80

F100
£110
£120
=130
140
F150
- 160
=170
£180
£190
200
210

220

T
-0 0.5 ppm

hop chat TM2

Phu luc 13. Phé HMBC cuia
AT TM3

o

3. PHU LUC PHO CUA H

OP CH

LLL”
8L8°
868 °
¥¥6 "
GS6°
9z0 "
0E0”
STE”
a1’
TLE "
EVES
0SE "
1
PoE”
69E "
888"
LT19°
8£9°
¥vo-
659 °
999 -
ZL9”
LL9
889°
9697
TOL”
q0L”
98L "
06L°
Qo
059"
6TE "
STE”
LTE”
0EE”
EEE”
[4-42
8FE”
69E "
LLE”
PoE "
96E "
€0F "
81F "
899"
£0L”
TTILS
€08 "
Log”
£28 "
82T
9% 1"
€8 "
LTE”
TEE "
S¥E”

I
ppm

) 'H-NMR ciia hop chat TM3

Phu luc 14. Pho

Vil



6TE"
SgE”
LEE®
OEE”
EEE”
(4470
g¥e”
69E°
LLE®
FeE”
96"
£E0F"
81F"
899"
£89°
169"
EO0L”
1L
E08”
Log”
[ 34
Lgg’

BEZT”
9%T”

055"

TER”

TTE"
LTE"
EEE”
TEE"
SPE”

R R W N W I T I W N T W

SN S ==

54 53 5.2 5.1 5.0 49 48 4.7 46 45 44 43 42 41 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 31

hop chat TM3

an cua

~

-NMR gi

Phu luc 15. Phé *H

LLL”
8L8”
868"
FPE6”
§56°
800"
aca”
0g0”
9F0”
s1E”
8IZ"
TLE"
80€"
ETE"
EFE”
ose”
ERE
FoE”
69¢€"
EBE”
BBE”
Feg”
605"
FIS”
0es”
9ES”
085”
895"
LT9"
£T9°
8E9”
FEO9”
659"
999°
€L9”
L4497
889"
569"
TOL”
aoL”
owL”
SEL”
G9L”
g9BL”
osL”
a96L”
66L"
so8”
g18”
818"
Lz8|”
EFE”
TS8°
L98”
FL8”
€C6”
€56°
B8S6°
TLE"
LiL6”
F66°
100"
S§o00”
110"
ooz-
T09"
809"
£€9”
0g9”
059"

AN AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAO OO OO

I I I I I I [ I I I I I
16 15 14 13 12 11 1.0 09 08 ppm

1.7

'H-NMR gi

T T T T T T T T
20 19 1.8

28 27 26 25 24 23 22 21

4

ua hop chat TM3

an c

2

Phu luc 16. Pho

viii



£S5 8LT—

ppm

T
80

BC-NMR ¢

ol

T T T T
160 140 120 100

T
180

7

ua hop chat TM3

2

Phu luc 17. Pho

|

.0

F100

F110

F120

130

1.

0

T
0.5 ppm

4

2

Phu luc 18. Pho HSQC cua hop chat TM3

IX



o L

L Jllhlluﬂ |

|

' ._..._“:: .

o EELR

LI ._.ﬂ_

Rl .g.__.“ .

LM _,..

Yool g
UL
b o
[

£ 20

E 30

E 60

E 70

E100

£110

F120

=130

140

150

160

170

180

F180

=200

E210

220

0.5 ppm

Phu luc 19. Phé HMBC ciia hop chdt TM3
AT TM4

o

4. PHU LUC PHO CUAH

OP CH

cog”
Teg”
L98°"
Q88"
L88°
8E6°
Ly6”
896"
(43
¥EO”
(444
TLe”
(43
T8t "
69¢€°
TLE”
LS
£F9°
6¥9°
L¥L”
ZZ0-
£E0°
6E0 "
ooe-
(44
6%9°
ST6”
96"
44
Lze”
0ge”
ZEE®
SEE”
6EL”
SFE”
6%E"
£9E”
98¢ "
69t "
T8E°
L6E "
LOF "
(440
859"
S89°
£69°
SOL”
ETL”
908"
018"
9Eg8”
0E8”
TES "
£EE”
gEL”
(413

,

1
ppm

) 'H-NMR ciia hop chat TM4

Phu luc 20. Pho



ooe

Z¥s

919"
TES”
8E9
6% 9

526
T#6

PZE
LZE
0tE
ZEE
SEE
6EE
SPE
6FE
ESE

NEFOENEEAdRO
NYFMMNO 0D oW
LCOYWS g mmm e

859
¥99°
L9
SH9

VMmN M
HoHOon
@@~

az8

MEAMAMAMMEAMEAMMAMM MMM MMM MOMMNA MMM M

TSNS YN

N‘
z
z
z
N\

& —

4

\

LZE G
mmm‘mw
BEE"G
zge 5~

ppm

I4

ua hop chat TM4

30 29 28 27 26 25 24 23

an c

IH-NMR gi

2

Phuy luc 21. Pho

39 38 37 36 35 34 33 32 31

ppm

gen”
£E0”
6EQ "

zo8-
3 TE8"
lLog-
<8
188"
806"
86"
Lb6"
856"
610"
ZE0-
¥EO0"

(114
8ve "
£8eg”
65T
TLE "
cIE”
[4°1
19€°
69t "
ZLE”
08g”
98E "
41
VER S
SS%”
65F% "
08s°
EEEN
TLS

£F9”
6F9°

LBL”

0.8

1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9
Phu luc 22. Phé *H-NMR gian ciia hop chat TM4
Xl

1.9

2.0



99" BLT—

bl

ppm

60 40 20

80

BC-NMR ¢

g

160 140 120 100

180

7

ua hop chat TM4

2

Phu luc 23. Pho

100

~110

F120

[} 130

-140

T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 Ppm

4

2

Phu luc 24. Pho HSQC cua hop chdat TM4

Xii



| LJL\.M

T T T T T T T T T
7 6 5 4 3 2 1 o ppm

Phu luc 25. Phé *H-NMR cia hop chdt TM5

i v BRY O\
fi \’J U‘ ! QA:
L ) \JL UJ M
5j0 415 410 3t5 310 2i5 210 ppm

Phu luc 26. Phé *H-NMR gidn ciia hop chat TM5

Xiii



I W Wi

. |
| o v I“\ J,LW'. | |H “H!
wﬂ \uwhf \ MW K ./ UJ Ly J

T T T T T T T
22 21 20 19 18 17 16 15 14 13 12 14 i0 09 08 07

Phu luc 27. Phé *H-NMR gidn ciia hop chat TM5

— wn oo o
o - o

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

Phu luc 28. Phé *C-NMR ciia hop chdt TM5

Xiv



F 35

- 45

- 50

- 60
- 65
£ 70
F 75
- 80

- 85

—100
103
110
115
F120

] 125

3.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

I4

2

Phu luc 29. Pho HSQC cua hop chat TM5

N W

Yyl i
T

..:J:.-

F 30

E 40

E 50

E 60

E 70

F100

F110

F120

130

140

F150

F160

170

180

F190

200

210

7

2

Phu luc 30. Pho HMBC cua hop chat TM5

XV



OP CHAT TM6

PY

6. PHU LUC PHO CUA H

-

£ 059z — -

FEZ0°0 -2
9TL"0
0£8°0 .

. L68°E
0060 o 2:/

616°2 =

LS0°T aze 7> =
960°T - TTZ €
811" T ES TLETE

. 162 €
o1e T

. © LzE'E
E6Z T — @ 0DEE"E _
ZIE° T M £EE°E p
99% T = seee =
889" T - SPE T E
8691 Y 6stE—F - =
90L°T ‘S esere

. X §LEE
0541 Q 6LE'E
95L" T E o G6FF
ZLL'T ¥IPE
6LLTT . 6ZF " E
918" 1T Eem w8 £TS5°E
BEET TES"E
556 T S a8asce
Zv6 T 7W Sk

. Lo L
5561 mmm.m\
mmmw R swa-e
059°¢ Ewn M
112 °¢€ L
ZLTE ] N_
162 "¢ Lo L
SEE -
LET € “Q
0EE "€ -~
EEE € E~
SEE°E _Q
SBEE H
65E "€ e
BIE "€ (3}
SLEE Q
6LE € 3 =
PTF € @ =
6Z% € =,
£T5°€ -~
TES € =2 A, e —
889 £
569 "€
BOL €] F e
BZH £ ] -
9%8 ' £
198 ¥
S6Z G -
TOE "G4 S6Z°5
90€ "5 Sm.mw -
ccv.mn_ F o 90g€"§
PIb G- - o0F TS =

FIE " G—

3.2 3.0 2.8

ua hop chat TM6

3.6 3.4

3.8
an c

4.0

IH-NMR gi
XVi

4.2

2

Phu luc 32. Pho

4.4

4.6

4.8

5.0

5.2

5.4



QTL”

=
I

ogg”
oga’”
[ee
0Z6 "
S¥6°
LSO
960"
8TT"
SET”
6ET”
LTS
QtTZ”
TSZ "
TLE"
£6T°
o
a6t ’
0% "
6TF”
99% "
88% "
S6%°
IS
a81s”
FPEST
T#¥S "
965"
£09°
LTS
¥Co”
8€9°
S¥9-
S99 -°
oLs”
8897
869"
90L”
LTILT
SELT
asL”
asL”
TLL”
6LL”
96L"
zog-
918"’
El4-
BER”
T98 "
€T
SE6”
%6’
S66°
z9e’
896"
L
L8E”
66"
aso”
950”
ZLo”
8L0"
S60°
ooz -

0.9

I4

-NMR gian cua hop chat TM6

1.2

1.7 16 15 14 13

1.9
Phu Iuc 33. Phé H

1.8

e .

2.0

69°£ZT
— = N
P
o~
- -~
o~
00" 8LT—

AN A AAAAAdA A A AddAAdAddddAAddAddAddAddddddAdddAddddddddddddddddHd0o000a

'7'_' —

ppm

20
at TM6

80 60 40
XVii

100

2

140 120
Phu luc 34. Phé ¥ C-NMR ciia hop ch

160

180



wdd

| Lyl J M mh\u L

wdd §°0 0T S°T 0°Z §°Z 0°€ S°€ 0% S'%¥ 0°S §°S
I 1 1 1 I 1 I L 1 1 I

3 o »
'
3 ;l’
' ]
o -
‘.
-
N -
T T T
= B = [
w [ = o o o« ~ o w L w L5 =
k=] o o o o o =] o (=) o o o o

Phu luc 35. Phé HSQC ciia hop chdt TM6

§°0 0T ST 0'Z S§°Z 0°€E S°€ 0% S°'%¥ 0°S &§°S 0°9
1 1 1 I L 1 I 1 I 1 1

o

-
- = - =
a e e - -
-3 - -
- - -
a = > = -
= & -
= -
- - - = - -
- — - -
- —_— - = -
- L - -
-— o - -
- - — -

\\\\\\\\\\
HHHHHHHHHHHH

wwwwwwwwwwwwwwwwwwwww
oooooooooooooooooooooo

Phuy luc 36. Phé HMBC ciia hop chdit TM6

XViii



		CỤC CHỨNG THỰC SỐ VÀ BẢO MẬT THÔNG TIN - ĐT: 0243.7738668; Fax: 0243.7738668; Email: ca@bcy.gov.vn
	2025-06-04T13:23:01+0700
	BỘ QUỐC PHÒNG
	Nguyễn Đức Tiến<tiennd@bchh.bqp> đã ký lên văn bản này!




