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LOI CAM POAN

Téi xin cam doan dé tai nghién ciru trong ludn van nay la céng trinh
nghién cuu cua toi dua trén nhitng tai liéu, 6 lidu do chinh t6i tw tim hiéu va
nghién ciru. Chinh vi vdy, cdc két qua nghién cieu dam bdo trung thuc va
khdch quan nhdt. Dong thoi, két qua ndy chua tirng xudt hién trong bdt cir
mét nghién ciru nao. Cdc sé lidu, két qua néu trong ludn van la trung thie,

Néu sai téi hoan toan chiu trach nhiém trude phap luat.

Tac gia luan van ky va ghi rd ho tén

PONG PHAN SI NGUYEN



LOI CAM ON

Pé c6 thé hoan thanh dugc luan vin nay, 101 ddu tién t6i chan thanh cam
on hai nguoi Thay, TS. Nguyén Van Kiéu - Pai Hoc Duy Téan va PGS.TS Lé
Tién Diing - Vién Han lam Khoa hoc va Cong nghé di luon huéng dan tan
tinh, hd tro t6i trong nghién ctru khoa hoc va truyén day nhing kién thirc quy

bau trong cudc song dé to1 co thé dat dugc két qua nhu mong mudn.

T61 xin chan thanh cam on ban Lanh dao va phong Pao tao cua Hoc vién
Khoa hoc va Cong ngh¢ da tao moi diéu kién cling nhu nhitng yéu td can thiét

dé to1 co thé hoan thanh luan van.

T6i xin chan thanh cam on toan thé Quy Thay C6 khoa Hoa Hoc — Hoc
vién Khoa hoc va Cong nghé - Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam da luén nhiét tinh va chu ddo trong giang day, gitp t61 hoc hoi thém
nhiéu kién thirc mdi mé, nhimng ki ning va kinh nghiém séng quy bau.

Ngoai ra, t6i xin gti 151 cam on chan thanh dén cac tap thé phong thi
nghiém va dac biét 1a NCS.TS Tran Thanh Nhi va NCS.TS Pao Thi Bich
Ngoc d3 ludn gitp d& va tao diéu kién thuan loi trong sudt qué trinh 1am luén
van tot nghiép. Nhitng kinh nghiém ma hai anh chi chi bao va chia sé s& 1a
nén tang cho qua trinh nghién ctru va 1a hanh trang quy bau cho tbi trong
tuong lai.

Cubi cung, toi Xin kinh chuc Quy Thay Co strc khoe va thanh cong trong
su nghiép cao quy. Pong thoi t6i chic cac anh chi phong nghién ctru dat duoc

nhiéu thanh cong tot dep trong cong viéc va cudc song.

To1 xin chan thanh cam on!

Tac gia luan van

Pong Phan S Nguyén
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MO DAU

1. Ly do chon d@ tai

Pia y 1a loai thuc vat bac thap cong sinh gifta ndm, tao, vi khuan lam va
thuong duoc phan chia thanh 3 dang: kham, soi va tang [1]. Vi thé, dia y ¢
thé séng dugc ¢ nhiéu noi tir ving kho han dén ving khic nghiét [2]. Cac
nghién ctru vé dia y cho thdy chung thuong chira cac loai hop chat nhu
depside, depsidone, dan xuat dibenzofuran, acid usnic, terpenoid. Cac chét
chuyén héa cua dia y da dugc chung minh 1a cé hoat tinh sinh hoc va dugc
pham da dang nhu khang khuan, khang vi rat, gdy doc té bao ung thu, khang
u, di Gmg, Grc ché ting truong thuc vat, chat tc ché enzyme [3-7]. Chinh vi
vy, dia y dugc sit dung nhu mét bai thudc trong y hoc din gian & New
Zealand, An Do, Nepal va Trung Qudc [8]. Tuy nhién, cic nghién ctru vé
thanh phan hoa hoc ctia dia y con han ché, dic biét 1a loai dia y Parmotrema
tinctorum. Loai dia y P. tinctorum 14 mot trong nhiing loai dac trung trong chi
Parmotrema dugc tim thay pho bién & Viét Nam [9]. Trén thé gidi, loai dia y
nay dugc dung lam gia vi va huong liéu thyc pham [10], chat hap phu
uranium(V1) [11], cobalt [12], nghién ctru phan loai 6 nhiém khong khi bdi
nganh cong nghiép hoa dau [13, 14], va loai thuc vat nay co thé phat trién
thanh thuc pham chtrc ning chita bénh dai thio dudong [15, 16]. Tuy nhién,
v6i ung dung phong phii va da dang nhu vy, méi chi c6 bon nghién ctru vé
thanh phan hoa hoc cua loai dia y nay dugc tim thdy. Hon nita, cac nghién
ctru nay chi tap trung vao viéc khao sat thanh phan héa hoc chinh ma chua di
sau vao viéc tim kiém céc hop chét phu mai, ching to viéc tiép tuc khao sat
hoa hoc trén loai dia y nay 1a hudéng di tiém nang trong viéc tim kiém cac
dugc chat méi va gép phan 1y giai vé tinh ing dung cao. Viét Nam la nudc co
loi thé nhiét d6i gié mua am voi ngudn thuc vat phong pht va da dang. Vi
thé, viéc khao sat thanh phan hoa hoc cua loai dia y P. tinctorum thu hai ¢
nude ta dé tim ra thanh phan hoa hoc, dong thoi co thé c¢o 1ap duogc cac hop
chit méi hodc c6 hoat tinh sinh hoc 13 viéc lam can thiét va quan trong dé ¢o
thé dong gop cac hoat chat mdi vao kho tang ciy thudc Viét Nam va thé gioi.

Mit khac, & Viét Nam va ca & cac nudc tién tién trén thé gidi, bénh dai
thao duong type 2 1a cin bénh mén tinh gay ra nhiéu kho khan trong sinh hoat

va kinh té cho bénh nhan. Mot trong cac phuong phap diéu tri bénh dai thao
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duong 13 e ché enzyme a-glucosidase. Vi vay dé tai lya chon nghién ctru:
“Khéo sat hoat tinh e ché enzyme a-glucosidase ciia mdt sé hop chat
phan lap tir cao Ethyl acetate cua loai dia y Parmotrema tinctorum”, véi
muc ti€u hy vong tur loai dia y khdo sat, to1 s€ tién hanh phan lap nham tim
kiém cac hop chat méi hodc tim ra cac hop chat co kha ning tc ché enzyme
o—glucosidase. Két qua nghién ctru ciia dé tai s& gop phan tim hiéu thém vé
cac hoat chit co trong loai dia y, khao sat va dong gop cac hoat chat méi vao
kho tang cdy thudc Viét Nam nham tim kiém vat liéu than thién méi trudng

cho Iinh vyc y sinh.

2. Muc dich nghién ciru

e Muc tiéu tong quat:

Tir loai dia y Parmotrema tinctorum tién hanh co 1ap va xéac dinh cau
triic hoa hoc cac hop chat hitu co. Tién hanh khao sat hoat trc ché enzyme a-
glucosidase cac hop chat phan 1ap gop phan lam phong phti thém kho tang céc
cdy thude y hoc ¢ truyén Viét Nam.

e Muc tiéu cu thé :

- Piéu ché cao tong cua dia y bang phuong phap tham tich véi ethyl
acetate (cao EtOAC)

- Str dung sic ky gel - Sephadex LH 20 dé diéu ché cao phan doan tir cao
tong EtOAc vira thu dugc.

- Tién hanh phan 1ap cac hop chat hitu co ¢6 trong cao phan doan, xac
dinh cdu trac hoa hoc cta cac hop chét phan 1ap dugc bang cac phuong phap
vat 1y hién dai nhu phd cong huong tir hat nhan (NMR), khdi pho. ...

- Panh gié hoat tinh trc ché enzyme a-glucosidase cac hop chat phan lap.

3. Noi dung nghién ctru

Pé tai nghién ctru bao gdm 5 nodi dung chinh :

e Noi dung 1: Thu hai miu dia y Parmotrema tinctorum va tién hanh
dinh danh tén khoa hoc.

e Ngi dung 2: Diéu ché cao tong bang phuong phap tham tich dia y kho
d3 nghién nho véi ethyl acetate. C6 quay thu hdi dung méi. Str dung sic ky
gel Sephadex - LH 20 dé diéu ché cao phan doan.

e Noi dung 3: Sic ky cot pha thudong, sic ky cot pha dao, sic ky diéu
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ché, nhdm c6 ldp cac nguyén vat liéu/ hop chat hitu co trén loai dia y
Parmotrema tinctorum.

e Noi dung 4: Xac dinh cau trac héa hoc cua cac hop chat phan lap
duoc sir dung cac phuong phap phd nghiém 1D-, 2D-NMR, HRESIMS.

e Noi dung 5: Khao sat hoat tinh trc ché enzyme a-glucosidase ctia cac

hop chét phan lap dugc.

4. Co sé khoa hoc va tinh thue tién ciia dé tai

Trén thé gidi, cac nghién ctru vé thanh phan hoa hoc ciia dia y van chua
nhiéu. Viét Nam 13 nude nhiét d6i gié mua am, c6 ngudn thuc vat phong pht
va da dang, con nhiéu loai dia y ma thé gidi chua biét dén. Pic biét, loai dia y
Parmotrema tinctorum chua duoc cong bd qudc té nhiu. Cac nghién ctru cho
thay loai dia y ndy c6 kha ning trc ché enzyme a-glucosidase. Tuy nhién, cac
nghién ctru nay chu yéu tap trung khao sat hoat tinh ciia cac cao chiét ma
chua phan 1ap va khao sat hoat tinh cia cac hop chit co trong ciy. Budc dau
khao sat cho thay chung co6 chita nhiing loai hop chat dic hitu cia dia y nhu
depside, depsidone, dan xuat dibenzofuran. Mat khac, & Viét Nam va ca & cac
nude tién tién trén thé gidi, bénh dai thao duong type 2 13 can bénh mén tinh
gy ra nhiéu khé khan trong sinh hoat va kinh té cho bénh nhan. Mot trong
cac phuong phap diéu tri bénh dai thao duong 1a @c ché enzyme a-
glucosidase. Vi vay dé tai lya chon nghién ciru: “Khao sat hoat tinh trc ché
enzyme a-glucosidase ciia mot so hop chat phan lap tir cao Ethyl acetate cuia
loai dia y Parmotrema tinctorum”. Véi hy vong tir loai dia y khao sat, chiing
to1 s€ co 1ap duoc thém céac hop chdt méi hodc tim ra céac hop chit co kha
ning uc ché enzyme o—glucosidase. Két qua nghién ctru cia dé tai s& gop
phan tim hiéu thém vé cac hoat chat c6 trong loai dia y khao sat dong gop céc
hoat chat méi vao kho tang cay thudc Viét Nam nham tim kiém vét liéu than

thi¢én moi truong

5. Nhirng dong gop cua luian van

Luan vin gop phan 1am sing t6 thanh phan hoa hoc trong loai dia y
Parmotrema tinctorum. Mat khac, cac hop chat dugc phan 1ap dugc danh gia
hoat tinh wrc ché enzyme a — glucosidase gop phan tim kiém cac hoat chat tmg
dung diéu tri bénh tiéu duong tuyp 2.
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CHUONG 1. TONG QUAN NGHIEN CUU

1. Tong quan vé Pia Y Parmotrema tinctorum

Chi Parmotrema 1a chi 16n thuéc ho Parmeliaceae [17]. Trén thé giGi
udc tinh khoang 350 loai [18] phan b chil yéu ¢ cac ving cin nhiét d6i cua
Nam MY va cac dao Thai Binh Duong [18, 19].

Qua khao sat, nhan théy su hién dién cua carbohydrate, phenol,
flavanoids, tannin, terpenoids, coumarins va saponin cd thé 1a co sé hoat tinh
sinh hoc cta loai [18]. Chi Parmotrema dic trung boi dang phién ngin va
rong, thuy cé 16ng, vo ngoai xdp, bao tir dinh hinh try, ré ngan va nho, bao
gom céc dang dia y trung gian giita chi Cetraria va loai Xanthoparmelia. Mt
dudi cua phién 14 c6 mau tring dén den [20]. Nhitng nghién ctru héa hoc cho
dén nay duoc thong ké trén 14 loai dia y thudc chi Parmotrema (hinh 1.1).

® Parmotrema conformatum (A)

® Parmotrema dilatatum (B)

e Parmotrema lichexanthonicum (C)
® Parmotrema mellissii (D)

® Parmotrema nilgherrense (E)

e Parmotrema planatilobatum (F)
® Parmotrema praesorediosum (G)
® Parmotrema reticulatum (H)

® Parmotrema saccatilobum (1)

e Parmotrema sancti-angelii (J)

® Parmotrema stuppeum (K)

® Parmotrema subisidiosum (L)

® Parmotrema tinctorum (M)

® Parmotrema tsavoense (N)
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armotrema tinctorum
Hinh 1.1. Hinh 4nh céc loaidiay A, B, D, E, G, H, I, J, K.L, M, N thugc chi

Parmotrema

Parmotrema tinctorum 1a mét trong nhiing loai dia y déc trung trong chi
Parmotrema thudc dong dia y Parmeliaceae duoc tim thdy phd bién & Viét
Nam [9]. Trén thé gidi, loai dia y nay chil yéu dugc tmg dung lam thyc pham
hodc tmg dung trong linh vuc phan tich va xu Iy moi truong. Parmotrema
tinctorum duoc dung rong rai lam gia vi va huong liéu thuc phém & An Do va
Nepal [10]. Sinh khi cua loai dia y nay dugc nghién ctru c6 kha ning hép
phu uranium (V1) [11], hdp phu va khir plutonium (V1) thanh plutonium (1V)
[11] va hap phu Cobalt [12] tir moi trudng xung quanh. Ngoai ra,
Parmotrema tinctorum con duoc dung trong viéc tmg dung phén tich chit
luong khong khi & cac khu do thi va rimg & Brazil théng qua cac diac diém vé
cac sic té quang hop, dic diém hinh thai va thanh phan kim loai nang nhu Pb,
Cr, Zn, Hg,... [21, 22], hay nghién ctru phan loai 6 nhiém khong khi bdi nganh
cong nghiép héa dau ¢ Thai Lan [13, 14].



Tén Khoa Hoc Parmotrema tinctorum

Tén goi khac Parmelia tinctorum, Parmelia tinctoria, Lichen
chinenis

Giéi (Kingdom) Nam

Nganh (phylum) Pezizomycotina

L6p (class) Lecanoromycetes

B§ (oder) Leacanorineae

Ho (family) Parmeliaceae

Chi (genus) Parmotrema

Loai (species) Parmotrema tinctorum (Nyl.) Hale

Bang 1.1. Bang phén loai sinh gigi cia dia 'y
Trong linh vyc y sinh, cao methanol cua loai dia y P. tinctorum duogc
ching minh c¢6 kha nang chéng oxi-hoa [23], chéng ung thu [23] va thé hién
hoat tinh khang khuan [23-26]. Cao ethyl acetate ctia P. tinctorum co thé duogc
phat trién thanh thyc pham chirc nang dé chita bénh dai thao duong [27, 28].

IIIiilI|IHIH||HIHiHI|IIIHIHIIllIIIIIHIHi||||||IIIH‘III||||IIIIIIIIIIIIIIIIIllIIIllllIl.Illt"'
Hinh 1.2. Hinh anh vé loai dia y P. tinctorum

2. Thanh phian héa hoc

Trudc day di c6 mot sd cac nghién ctru vé thanh phan hoa hoc tir cac
loai dia y. Tuy nhién, cac cong bd khoa hoc vé tng dung trong linh vuc y sinh
cua P. tinctorum chi nguing lai & viéc nghién ctru hoat tinh sinh hoc cta cac
cao chiét tir P. tinctorum, ma chua tap trung phan 1ap thanh phan héa hoc va
khao sat hoat tinh sinh hoc cua tung hop chat. Trén thuc té, viéc phan 1ap
thanh phan hoa hoc cia loai dia y P. tinctorum chwa duogc phd bién. Cac hop




chat dd dugc phan lap nhu:

% Nhom nghién clru cua Sakurai A. [29] phan 1ap acid isolecanoric

(1) vao nam 1987.

% Nhom nghién ctru cia Honda N. K. phan 1ap atranorin (2) va acid
lecanoric (3) vao nam 2010 [17].

% Nhom nghién ctru ctia Santos L. C. [30] phan 13p ethyl orsellinate
(4) tir loai P. tinctorum vao nam 2004.

< Vao nim 2020, nhom nghién ctiru Tuan N.T [9] cong bd 14 hop chét
dugc phan lap tir loai P. tinctorum bao gdm: atranorin (2), ethyl
orsellinate (4), orsellinic acid (5), methyl orsellinate (6), n-butyl
orsellinate  (7), Orcinol (8), methyl p-orsellinate (9), methyl
haematommate (10), methyl divaricatinate (11), lecanorin (12) ,
lecanoric acid (3), 8-(2,4-dihydroxy-6-(2-oxoheptyl)phenoxy)-6-
hydroxy-3-pentyl-1H-isochromen-1-one (14), atranol (15), ethyl
haematommate (16).

% Nhom nghién ctu ciia Czeczuga, B. va & Kashiwadani, H. phan lap
flavoxanthin (16) va pg-citraurin (17) cua loai dia y P. tinctorum vao nam
1993 [31].

< Nghién ctru Pavan Kumar, P. d3 phan 1ap duoc 6 hop chat tir dia y
P.tinctorum, bao gdm: lecanoric acid (3), atranorin (2), norlobaridone
(18), methyl atrate (19), orsellinic acid (5), salazinic acid (20) vao nam
2019 [32].

< Nhom nghién ctru Bui, V.-M d3 phéan duoc hai hop chit phenolic
mdi: 2-ethylhexyl orsellinate (21) va tinctorinone A (22) [33].

< Nhom nghién ctru Nguyen, T. T. T. di phéan 1ap 5 hop chét tir dia y

P. tinctorum bao gom: methyl S-orcinol carboxylate (23), atranorin (2),

lecanorol (24), salazinic acid (20), 1B-acetoxyhopan-3p,22-diol (25)

[34].

Tuy nhién, cadc nghién ctru nay moi chi tap trung vao viéc khao sat thanh
phan hoéa hoc chinh cua loai dia y ndy ma chua di sau vao viéc tim kiém cac
hop chat phu méi va khao sét hoat tinh sinh hoc ctia chung.

Viéc phan 1ap thanh phan hoéa hoc cua dia y mang ¥ nghia quan trong,
dic biét 1a d6i véi loai dia y cO6 kha nang thé hién hoat tinh cao nhu P.

tinctorum. Dich chiét cao ethyl acetate ctiia dia y nay cho thdy kha ning &rc
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ché enzyme a-glucosidase [27]. Theo cc nghién ctru cho thiy cac chat trc ché
a-glucosidase dd chung to tAm quan trong 16n trong diéu trj 14m sang bénh dai
thao duong loai II. Loai bénh nay véi luong duong trong mau cao gay ra
nhimg ton thwong lau dai, réi loan chirc ning va suy cac co quan khac nhau
nhu mat, than, ddy than kinh, tim va mach mau néu khong duogc diéu tri [35].
Enzyme a-glucosidase chuyén dbi disaccharide thanh glucose dé xuc tac su
pha v cac lién két a-1,4-glycosidic [36, 37]. Do d6, viéc trc ché enzyme nay
s& dua dén viéc giam tdc d6 hip thu glucose nham kiém soat muc do glucose
trong bénh nhan tiéu dudng loai II [37, 38]. Do d6, viéc tiép tuc nghién ctru
phan 1ap hop chit hitu co trén loai dja y P. tinctorum 13 huéng di tiém ning
trong tim kiém cac hop chat méi hodc tim ra cac hop chat c6 kha ning @c ché
enzyme a—glucosidase.
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3. Hoat tinh sinh hoc
3.1. Hoat tinh sinh hoc ciia cic cao chiét va hop chét ¢é lap tir dia y

Nam 2003, Bézivin C. va cong su [39] di khao sat kha ning gay doc té
bao cua cac loai cao chiét n-hexane, diethyl ether va methanol cia 8 loai dia y
bao gom Cladonia convoluta, Cladonia rangiformis, Evernia prunastri,
Parmelia caperata, Parmelia perlata, Platismatia glauca, Ramalina
cuspidata, Usnea rubicunda trén 4 dong té bao ung thu ngudi K-562, DU145,
MCF7, U251 va dong té bao thuong Vero (African green monkey kidney cell
line). Theo tiéu chuan cua Vién Ung thu Quéc gia Hoa Ky (NCI), cao chiét
tho ¢o thé duogc coi 1a ¢6 hoat tinh manh khi 1Cso < 20 pg/mL [39]. Trong sé
24 cao chiét thu duogc tir tam loai dia y, ¢6 16 cao chiét co gia tri 1Cso < 20
pg/mL trén 1, 2, 3 hoic ca 4 dong té bao ung thu duoc thir nghiém. Céc cao
chiét n-hexan thudng c6 hoat tinh manh nhat. Hau hét cac cao chiét c6 hoat
tinh manh trén 2 dong té bao DU145 va U251. Pac biét mot s6 cao chiét co
hoat tinh manh va d6 chon loc hoat tinh (SI) giita té bao ung thu va té bao
thuong rat cao, nhu loai Cladonia convoluta c6 cao chiét diethyl ether voi
ICs0 14 2,7 + 1,8 ug/mL, SI = 56 (DU145), cao chiét methanol véi 1Cs 1a 2,4
+ 1 pg/mL va SI = 53 (U251); loai Cladonia rangiformis co cao chiét diethyl
ether véi I1Csp 12 1,9 £ 0,6 pg/mL va SI = 63,6 (U251).

Thang 6/2020, Tatipamula V. B. va cong su [40] bao céo két qua thir
nghiém hoat tinh gdy doc 6 dong té bao ung thu MDA-MB-231, SW620,
HeLa, FADU, A549, SKOV3 cua cao chiét ethanol thé va 6 hop chat cé 1ap
tr Parmotrema tinctorum. Hop chat haematommic acid va ethyl
haematommate c6 hoat tinh manh trén 3 dong té bao ung thu HeLa, FADU,
A549 Véi ICs tir 22-27 pg/mL, con hop chat methyl-p-orcinolcarboxylate c¢6
hoat tinh manh trén dong té bao W620 véi 1Cso 12 26,5 pg/mL.

Theo bao co cua Harikrishnan A va cong sy [41] nim 2020, hop chat
atranorin co 1ap tir Parmotrema rampoddense cé hoat tinh giy doc té bao ung
thu MDA MB-231 va MCF-7 véi gia tri ICs lan lugt 13 5,36 + 0,85 va 7,55 +
1,2 uM.

Nam 2019, Sichatoi [42] bao cao hop chat 6a-acetoxyhopane-16/,22-
diol co 1ap tir loai Parmotrema sancti-angelii co hoat tinh gay doc té bao
trung binh trén 3 dong HepG2, NCI-H460, va MCF-7 Véi ICs lan luot 1a
52,67 +2,82, 77,86 + 5,61 va 47,08 + 2,64 pg/mL.
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Hop chit Parmoether B c6 lap tur loai Parmotrema tsavoense thu hai tao
nai Ta Cu, Binh Thuan c6 hoat tinh gy doc trung binh trén 3 dong té bao voi
ICs0 12 44,72 + 7,33 (HepG2), 36,48 + 2,34 (NCI-H460), 22,32 + 6,51 (MCF-
7) [43].

3.2. Hoat tinh trc ché enzyme a-glucosidase ciia cac hep chit dia y va cac
cao chiét

Két qua khao sat vé thanh phan va hoat tinh uc ché enzyme a-
glucosidase ctia cac chat di phan lap tir loai dia y Parmotrema tsavoense va
Parmotrema dilatatum ctia nhom nghién ctru cong bd nim 2020 cho thiy su
hién dién ctia nhiéu hop chat depsidone va diphenyl ether méi [44, 45]. Cac
hop chét depsidone thé hién kha ning (rc ché manh enzyme a-glucosidase nhur
hop chit parmosidones F va G véi ICso lan luot 1a 2,2 va 4,3 uM ¢6 1ap tir P.
tsavoense [45] va parmosidones H va I c6 1Cs lan luot 1a 17,6 va 10,3 uM tir
P.dilatatum [44] (chat d6i duong acarbose 449 uM). Bén canh d6 dia y P.
tsavoense va P. praesorediosum mang ham luong 16n hop chat atranorin,
dugc sir dung nhu chat nén trong ban tong hop cac dan xuét hydrazide. Céc
dan xuat hydrazide thé hién hoat tinh trc ché enzyme a-glucosidase manh hon
so voi chit nén atranorin. Trong d6 dan xudt hydrazide c6 nhom benzyl thé
hién kha nang trc ché manh voi 1Csp 6,67 £ 0.60 uM (acarbose 93,6 + 0,49
uM) [46].

Nghién ctru hoa sinh hoc trén cac loai dia y cung chi Parmotrema cho
thay tiém ning phat hién cic hop chat méi co kha ning Gc ché enzyme a-
glucosidase trén dia y P. cristiferum ciing nhu hy vong tim kiém cac chat nén
thuc hién ban téng hop, nham tao ra cac dan xuét co kha nang Uc ché manh

hon so vai1 chat nén ban dau.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

e Déi twrgng nghién ciru:

Mau vat P. tinctorum duoc thu thap tir vé cdy & tinh Lam Déng tai Viét
Nam ( do cao 800-1000 m so voi muc nudce bién vao thang 5 ndm 2020. Mau
tiéu ban cua dia y da dugc Tién si V& Thi Phi Giao, Khoa Sinh hoc-Cong
nghé Sinh hoc, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Thanh
phé HO Chi Minh, Viét Nam, giri vao Phong luu trit ctia Trudng Dai hoc
Khoa hoc Ty nhién, Pai hoc Qudc gia Thanh phd H6 Chi Minh ( PHH) véi s6
dang ky PHHO011338.

e Pham vi nghién ciru:

Khao sat thanh phan hoa hoc trén cao phan doan diéu ché tir dia y (P.
tinctorum) dugc thu hai tai Lom Pong. Thir nghiém va danh gia hoat tinh wc
ché enzyme a-glucosidase & cac hop chat phan lap dugc. Nghién ctru dugc
thuc hién tai phong thi nghiém hop chat ty nhién Vién Khoa hoc Co ban va
Ung dung Thanh phé H6 Chi Minh.

2.2. HOA CHAT VA THIET BI
2.2.1. Héa chat

Céc hoa chit dugc str dung trong nghién ctru bao gdm:

e Cac dung moi hitu co duge dung trong cac qué trinh ly trich, sic ky
cot va sic ky 16p mong bao gdm: n-hexane, chloroform, ethyl acetate
(EtOAC), acetone, methanol (MeOH), ethanol 96% (Trung Qudc va
Viét Nam) va nudc cat;

e Thudc thtr dung dé phat hién cac vét hitu co bang phuong phép sic ky
ban mong: acid sulfuric (H,SO4) 10% trong ethanol (Iam ndng trén
bép dién);

e Silica gel dung cho sic 1y ky cot: (1) Pha thuong, ¢& hat 0,04 — 0,06
mm (240 — 430 mesh) Merck; (2) Pha dao, Rp-18 ¢& hat 0,03 — 0,05
mm; (3) Sephadex LH-20;

e Sic ky ban mong: (1) DC - Alufolien F254 (Merck) dung cho sic 1y
ban moéng pha thudng va (2) Rp-18 F254s (Merck) dung cho sic ky

ban mdéng pha dao.
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2.2.2. Thiét bi

Céc thiét bi va dung cu dugc str dung trong nghién ctru bao gém:

Dung cu dung dé li trich: erlen, dng nghiém, pipet pasteur, hu b, ...;
Binh ¢6 quay (100, 250, 500 mL); Céc thuy tinh (250, 500, 1000 mL);
Ong dong (10, 50, 100 mL);

Cot sac ky;

Ong vi quan (Kapillaren) dung cho sic ky ban mong;

Kep gip ban mong;

Giéy loc Advantec (Nhat Ban);

Hé thong c6 quay chan khong & ap suat thap Heidolph Hei-VAP
Precision (Heildolph-Germany);

Bép dién tu; Tu séy (Mermmert); Tu lanh;

bén UV & bude song 254 - 365 nm;

May khéi phé HR-ESI-MS; Méy cong hudng tir hat nhan (BRUKER
AVANCE) - tan s6 400-600 MHz d6i v6i pho *H-NMR va 100-150
MHz dbi v6i phd *C-NMR

May cong huéng tir hat nhan (BRUKER AVANCE III) tan s6 500
MHz (d6i v6i phd 1H-NMR) va 125 MHz (d6i v6i phd *C-NMR) dai
hoc Chulalongkorn, Thailand.

May cong huong tir hat nhan (BRUKER AVANCE III) tan s6 400
MHz (d6i véi phd *H-NMR) va 100 MHz (d6i v6i pho *C-NMR) tai
Vién Kiém Nghiém Thudc TP.HCM.

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Thu hai, xir Iy miu than ciy Diay

Mau than dia y (P. tinctorum) duoc thu hai, rira sach, 1am kho tu nhién
va duoc xay nhuyén thanh bot khd. Mau bot duoc bao quan kin nhiét do
phong va chuan bi dé thyuc hién cac budc thyc nghiém tiép theo.

2.3.2. Piéu ché cao phan doan
Mau bot dia y (P. tinctorum) dugc ngam lan luot trong (3 x 10L) dung
moi EtOAc va MeOH & nhiét d6 phong. Sau d6, tién hanh loc dung dich
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ngam dé loai bo tap chat ran, dong thoi thuc hién c6 quay dudi ap suat thap dé
loai bo dung méi va thu dugc cao chiét thé EtOAC khdi lwong (105,2 g) va
MeOH (135,5 g). Dich chiét tho EtOAc dugc rira bang EtOAc dé thu duoc
hai phan: EL (23,5 g) va EP (75,8 g).

2.3.3. Quy trinh phén Iap hep chit
2.3.3.1. Phwong phdp sic ky

e Sdc ky I6p méng (Thin Layer Chromatography — TLC):

Qua trinh sic ky duoc thuc hién trén mot ban mong, da duoc trang san
mot 16p DC-Alufolien 60 F254 (Merck 1,05715) (d6i véi sic ky 16p mong
pha thuong) hoac RP18 F254S (Merck) (d6i véi sic 1y 16p mong pha dao).
Céc phan tir hitu co s& duoc phat hién bang cach sir dung dén tir ngoai (UV
light) ¢ hai budc song 254 nm va 365 nm, hoic bang cach trang déu bé mat
ban sic ky bang dung dich H,SO4 10% rdi sdy kho va ho ndng tir tir trén bép
dién cho dén khi hién mau;

e Sdc ky I6p méng diéu ché:

Phuong phap sic ky nay dugc thuc hién trén ban mong twong tu nhu
phuong phép sic ky 16p mong (TLC). Sau khi quéa trinh giai ly duoc tién
hanh, vi tri va su phan tach cua cac phan tir hitu co s& duoc xac dinh bang dén
tr ngoai hoic bang thude thir dung dich H,SO4 10% tuong tu nhu sic ky 16p
mong. Lép silica gel (mng véi vi tri hop chat hitu co can phén lap dugc cao
sach, va sau d6 qua trinh giai hap phu str dung dung moi thich hop duoc tién
hanh dé thu duoc hop chét tinh, sach.

e Sdc ky cét (Column Chromatography — CC):

Qua trinh sic ky duoc tién hanh voi chat hap phu duoc nhdi trong mot
cot thuy tinh. Cac chat hap phu thuong duoc s dung nhu: silica gel pha
thuong (co hat 0,040 - 0,063 mm; 240 - 430 mesh); silica gel pha dao ODS;
hoac Sephadex LH20.

2.3.3.2. Quy trinh phdn lap

Bot dia y P. tinctorum 2,5 kg dugc 1am kho tu nhién, sau d6 duoc ngam
lan Tuot (3 x 10 L) v6i EtOAc va MeOH ¢ nhiét do phong. C6 dich chiét xuat
trong diéu kién ap suat giam dé thu dugc dich chiét tho EtOAc (105,2 g) va
MeOH (135,5 g) twong tng. Dich chiét thd EtOAc duogc rira bang EtOAc dé
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thu duoc hai phan, EL (23,5 g) va EP (75,8 g). Dich chiét EtOAc dugc Xt 1y
bang sic ky cot gel Sephadex LH-20 (column chromatography), s dung
MeOH lam dung méi trién khai dé thu dugc ba phan doan, EL1- EL3. Phan
doan EL1 (3 g) dugc xir Iy bang C18 column chromatography pha d4o véi hé
dung mdéi MeOH-nudc (4:1, v/v) dé tao ra 2 phan doan nho EL1A-EL1E.
Phan doan ELI1A dugc ap dung ki thuat sic ki cot silica gel column
chromatography rira giai bang hé dung méi n-hexane-CHCls- EtOAc-Acetone
(8:0,2:0,2:0,2, v/v) dé tao thanh 4 phan doan phu, EL1A1-EL1A4. Phan
EL1A2 (0,65 g) duoc sic ki lién tuc trén sic ki cot pha thuong rira giai bang
n-hexane-CHCIls-EtOAc-Acetone (9:0,2:0,2:0,2, v/v) dé thu duoc hop chét (4)
(1,6 mg) va hop chat (5) (1,7 mg). Phan doan EL2 (19,3 g) dugc xu Iy bang
C18 column chromatography pha dao vai hé dung méi MeOH-nudéc (8:1, v/iv)
dé tao ra nam phéan doan, EL2A- EL2E. Phan doan EL2E (17,0 g) duoc Xt 1y
bang silica gel column chromatography va duoc rira giai bang hé dung moéi n-
hexane-CHCI;-EtOAc-Acetone (3:0,2:0,2:0,2, v/V) tir d6, thu duoc nam phan
doan phy, EL2E1-EL2E5. Phan EL2E4 (12,5 mg) duoc sic ky lién tuc trén
silica gel column chromatography ria giai bang n-hexan-CHCls-EtOAc-
Acetone (3,5:0,2:0,2:0,2, v/v) dé thu duoc hop chit (2) (5,3 mg) va hop chét
(3) (1,5 mg). Phan doan EL3 (1,2 gam) duoc Xt li bang sic ki cot lién tyuc trén
silica gel column chromatography rira giai bang n-hexane-EtOAc (4:1 viv)
thu dugc hop chat (1) (3 mg)

Cao E.A
(105.2 g)
EL Cao E.P
(2352) (75.8 2)
Sephadex LH-20 |
EL1 EL2 EL3
3g (193 g) (12g)

Séc ki cot silica gel CC l :‘4 ;‘“:f*‘ ;“‘" MeOH-Nude . 18 CC pha daol MeOH-nuée (8:1, v/v) l séc oot silica gel CC
n-hexan-CHCI, 1 l 1 1(3mg) n-hexan-EtoAc (4:1 v/v)
EtOAc-axetone ELIA ELIE EL2A EL2E I CHCI
(8:0,2:0,2:0,2, viv) | (2.5 n-hexane- 3

vy @se 03)g @3 (17.02) EtOAc-acetone
(3:0.2:0.2:0.2, v/v)
ELIAL EL1A2 EL1A3 ELIA4 EL2EL EL2E2 | EL2E3  EL2E4 EL2ES
(04g)  (0.65g) (0.6 g) (085 g) (g (1g) (1g) (12,5g) (158
siic ki cot silica gel CC n-hexan-CHCl;- sdic ki cot silica gel CC N-hexane-CHCly
EtOAc-axeton EtOAc-acetone
(9:0,2:0,2:0,2, v/v) I l (3.5:0.2:0.2:0.2, v4)
2 3

4 5 2
(1,6 mg) (1,7 mg) (53 mg) (1.5 mg)
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So @6 2.1. Qua trinh phan 1ap cac chét trong cao ethyl acetate.
2.3.3.3. Phwong phdp xdc dinh céu triic héa hoc Ciia cdc hop chdt phdn lap

e Khéi phd (HR-ESI-MS): May HR-ESI-MS (Bruker MicroOTOF-Q
10187);

e Pho cong huong tir hat nhan — NMR (i) 1D-NMR (*H-NMR, 2C-NMR),
(i) 2D-NMR (HSQC, HMBC, COSY, NOESY): May cong hudng tir hat
nhan (BRUKER AVANCE) - tan sé 400 - 600 MHz (ph6 'H-NMR) va
100-125 MHz (phd *C-NMR) tai Trung tdim phd ung dung — Vién Hoa
hoc — Vién Han 1am Khoa hoc va Cong nghé Viét Nam (Ha Noi) va May
cong huong tir hat nhan (BRUKER AVANCE 1II) tan s6 400 MHz (d6i
véi phd 'H-NMR) va 100 MHz (d6i véi phd *C-NMR) tai Vién Kiém
nghiém thudc Thanh phé HO Chi Minh.

2.3.4. Thir nghiém hoat tinh c ché enzyme a-glucosidase

o Nguyén tic:

Hoat tinh tc ché alpha-glucosidase cua tat ca cac hop chét phan lap duoc
xéac dinh bang phuong phap tir Kurihara [47] voi mot sb thay doi. Cac alpha-
glucosidase (0,1 U/mL) va co chat (3,0 mM p-nitrophenyl-a-D-
glucopyranoside) da dugc hoa tan trong dung dich dém natri phosphat 0.01
mM pH 7,0. Chat tc ché (50 pL) da dugc xac dinh trudc bang a-glucosidase
& 37° C trong 20 phut, va sau d6 chat nén (40 uL) duoc thém vao hdn hop
phan tng. Phan ing enzyme dugc thuc hién ¢ 37°C trong 30 phut va dung lai
bang cach thém Na,CO3z 0,1 M (375 pL). Hoat tinh cua enzyme duge dinh
luong bang cach do do hap thu ¢ 415 nm bang may quang ph6 Shimadzu UV-
1800. Tat ca cac mau dugc phan tich ba 1an ¢ nim ndng d6 khac nhau xung
quanh cac gia tri I1Csp va cac gia tri trung binh dwoc giir lai. Ty & phan trim
trc ché (%) duoc tinh theo phuong trinh sau:

Uc ché (%) = (1 —224P) 100

A control
A sample: Do hap phu budc song tai 425 nm cua mau do
A control: o hip phu budc song tai 425 nm cuaa chat chuan.
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CHUONG 3. KET QUA VA THAO LUAN

Str dung cac phuong phap chiét xuit va sic ky di co 1ap duoc tir cao
ethyl acetate ctia cdy dia y Parmotrema tinctorum niam hop chat. Bang cac
phuong phap phd nghiém va so sanh véi tai liéu tham khao, cac hop chat trén

c6 cong thirc cau tao dé€ nghi la:

3.1. Khao sat ciu tric
3.1.1. Khaio sat cau tric hop chat 1

Hop chat 1 thu duoc tir phan doan cao ethyl acetate ciia cdy Parmotrema
tinctorum c6 dang chit vé dinh hinh mau trang.

Ph6 'H-NMR (CD3;0D, phy lyc 1).

Ph6 BC-NMR (CDsOD, phu luc 2).

Bién luin ciu tric

Phd 'H-NMR cua hop chét 1 cho thiy su hién dién hai tin hiéu cia hai
proton vong thom tai dy 6,20 (1H, d, J = 2,0 Hz, H-3) va 6,16 (1H, d,J=2,0
Hz, H-5), hang s6 tach nho 2,0 Hz gitp xac dinh hai proton nay & vi tri meta
v6i nhau. Ngoai ra con ¢ sy xuat hién cia mot methyl mii don tai 8y 2,44
ppm va mot oxymethyl tai 64 3,89 ppm.

Pho 3C-NMR cho thay hop chat 1 ¢ su hién dién cua 9 tin hiéu carbon
bao gém: sau tin hiéu carbon vong thom (d¢c 166,1, 163,8, 144,5, 1124,
105,7, 101,7 ppm ), mot carbon ketone (8¢ 173,4 ppm), mot carbon gan di t6
(6¢c 52,1 ppm), mot carbon methyl (o¢ 24,2 ppm).
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T dit liéu phan tich phd cho thdy hop chat 1 1a mot mono aromatic cd 9
carbon. Trong do6 c6 su xuét hién ctia moét nhom CH;0OCO- dya vao tin hiéu
pho tai carbon ketone C-7 (8¢ 173,4) va OCHs (8¢ 52,1 ppm). Ngoai ra, tin
hiéu methyl tai 8y 2,44 ppm gitp xac dinh methyl gan tryc tiép vong thom.
Bén canh do, hai tin hiéu carbon tai 6c 166,1, 163,8 ppm giup xac dinh hai
carbon gin nhém OH tai C-2 va C-4. Tur nhiing nhan dinh trén giup xac dinh
hop chat 1 14 methyl orselinate. C4u triic hoa hoc cua 1 dwgc cang ¢ bang
viéc so sanh dit liéu pho H va BC-NMR cua hop chét 1 voi dit liéu pho twong
tng cua hop chat methyl orselinate [48] nhan thdy c6 su tuong dong nhat
dinh. Tir d6 két luan hop chat 1 13 methyl orselinate.

(f) Methyl orselinate
Hinh 3.1. Cong thuc hod hoc hop chét 1
Bang 3.1. So sanh dit liéu phé 'H va 3C-NMR cua hop chat 1 va methyl
orselinate.

1 Methyl orselinate
No. O oc? 51° 3c”
ppm, J (Hz) pPpm ppm, J (Hz) pPpm
- 105,7 - 105,7
- 166,1 - 165,4
6,20, 1H,d, J=2,0 6,28, 1H,d,J =25
3 101,7 101,4
Hz Hz
4 - 163,8 - 160,7
6,16, 1H,d, J =20 6,23, 1H,d,J =25
112,4 111,6
Hz Hz
- 1445 - 1441
- 173,4 - 172,3
8 2,44, 3H, s 24,2 2,48, 3H, s 24,4
7-
3,89, 3H, s 52,1 3,92, 3H, s 52,0
OMe

3 Phé 'H-NMR (400 MHz), ®C-NMR (100 MHZ) dugc do trong CDsOD
b Phé 1H-NMR (400 MHz), 3C-NMR (100 MHZ) duge do trong CDCls
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3.1.2. Khio sat ciu triic hop chit 2

Hop chat 2 thu dugc tir phan doan cao ethyl acetate cua cdy Parmotrema
tinctorum c6 dang chat vo dinh hinh mau trang.

Pho HR-ESI-MS (phu luc 3).

Phé 'H-NMR( Acetone-ds, phu luc 4).

Ph6 BC-NMR ( Acetone-ds, phu luc 5).

Phd HSQC (Acetone-ds, phu luc 6).

Ph6 HMBC (Acetone-ds, phu luc 7).

Pho NOESY (Acetone-ds, phu luc 8).

Tinh toan mo6 phdng DP4* (phu luc 29-31).

Bién luin ciu tric

Hop chit 2 (5,3 mg) duoc phan 1ap tir cao ethyl acetate diéu ché tir dia y
Parmotrema tinctorum & dang chat vo dinh hinh mau trang.

Tt dir liéu phé HR-ESI-MS & ché d6 ion dwong, cong thirc phan tir ciia
hop chit 2 duge xac dinh 14 CaHs406, dugc két luan tir mili ion gia phan ti
tai m/z 559,3974 (ing vai gia tri 559,3999 ctia C34Hs406 + HY).

Tt cac dit liéu thu thip dugc tir cac phd 'H-NMR va HSQC cuia hop chit
2, da cho théy su hi¢n di¢n cia cac nhom chirc quan trong bao gém sau nhom
methyl lién két v6i carbon tir cdp 1an luot tai cac tin hidu 84 (ppm): 1,04 (3H,
s, H-25), 1,01 (3H, s, H-26), 0,98 (3H, s, H-27), 0,87 (3H, s, H-24), 0,86 (3H,
s, H-23), 0,74 (3H, s, H-28); mdt nhom methyl lién két vGi carbon methine no
tai tin hiéu &y (ppm): 1,08 (3H, d, J = 6 Hz, H-29); hai nhom methyl lién két
véi carbon carbonyl tai cac tin hiéu oy (ppm): 1,97 (3H, s, H-34); 1,95 (3H, s,
H-32); hai nhém oxymethine 1an luot tai cac tin hiéu 8y (ppm): 4,64 (1H, dd,
J=11,4, 4,8 Hz, H-1), 4,53 (dd, J = 12,0 4,2 Hz, H-3) va m{t nhom céac tin
hiéu phan bd & ving tir truong cao dao dong trong khoang do dich chuyén
2,33 — 0,93 ppm. Tiép tuc phan tich va két ndi cac dir litu duoc thé hién tir
phd BC-NMR va HSQC ctia hop chit 2 cho thiy hop chét ndy c6 cu tric
gém 34 carbon trong do6 bao gém ba carbon carboxyl lan luot tai céc tin hiéu
8¢ (ppm): 178,0 (C-30), 170,5 (C-33), 170,2 (C-31); séu carbon methine 1an
luot tai o¢c (ppm): 54,6 (C-17), 53,2 (C-5), 51,4 (C-9), 49,5(C-13), 43,0 (C-
21), 42,9 (C-22); hai carbon oxymethine 1an luot tai 8¢ (ppm): 80,7(C-1), 76,9
(C-3); chin carbon methylene 1an luot tai 8¢ (ppm): 41,6 (C-19), 34,2 (C-7),
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33,7 (C-15), 30,3 (C-2), 27,1 (C-20), 24,6 (C-12), 23,8 (C-11), 20,5 (C-16),
18,3 (C-6); chin carbon methyl 1an luot tai 8¢ (ppm): 28,0 (C-23), 21,6 (C-
34), 20,9 (C-32), 18,0 (C-29), 17,2 (C-26), 17,0 (C-27), 16,4 (C-24), 16,0 (C-
28), 13,2 (C-25); va nam carbon ti cap lan luot tai 5c (ppm): 45,0 (C-18),
42,8 (C-8), 42,7 (C-10), 42,7 (C-14), 38,4 (C-4). Tt nhitng dir liéu da dugc
néu, hop chat 2 duoc khang dinh 12 mot hop chat triterpenoid mang khung
hopane, da dugc chimg minh ton tai trong P. tinctorum [49]

Viéc phan tich dit liéu phé HMBC cua hop chat 2 cho thiy cic tuong
quan quan trong gitta cac tin hiéu proton nhom methyl tai 6y 1,99 (Hs-34) va
1,95 (H3-32) lan luot véi cac carbon C-33 (8¢ 170,5) va carbon C-31 (8¢
170,2). Tu do, giap xac nhan sy hién dién cua hai nhom acetoxycarbonyl
twong tng tai cac vi tri C-1 (6¢ 80,7) va C-3 (6¢c 76,9). Su c¢6 mat ctia hai
nhém ciu trac nay dugc khang dinh thém dua trén twong quan HMBC giita
cac tin hiéu proton oxymethin la H-1 (64 4,64, dd, J = 11,4, 4,8 Hz) va H-3
(54 4,53, dd, J = 12,0, 4,2 Hz) 1an luot voi carbon C-31 va C-33. Bén canh do,
cac tuong quan HMBC giira tin hiéu proton H3-29 (o4 1,08, d, J = 6,0 Hz) va
cac tin hiéu carbon C-21 (8¢ 43,0), C-22 (8¢ 42,9) va C-30 (8¢ 182,0) khang
dinh sy c6 mat cia mot nhanh isopropyl tai vi tri C-21. Khi so sanh dit li¢u
pho ctia hop chat 2 va hop chat indicuen di duoc bao cao [50] cho thay nhiéu
su twong dong trong cdu tric ctia hai hop chat. Piém khac biét rd nhat & ca
hai hop chat nay chinh 1a sy hién di¢n cua nhom acetoxy tai vi tri C-1 cia hop
chat 2 thay vi nhém hydroxyl trong idicuen, dugc cang cb bang tin hiéu nhom
acetoxy tai [8¢ 170,5 (C-33); 8y 1,99, s (H-34)] va phd khdi lwong HR-ESI-
MS.

CAu trac cua hop chat 2 dugc ciing ¢6 bang tin hieu HMBC hinh 3.4: H-
1 twong quan C-33; H-3 tuong quan C-31, H-34 tuong quan C-33; H-32
tuong quan C-31, H-25 tuong quan C-1, C-10, C-5; H-23 va H-24 cling cho
tuong quan C-3, C-4, C-5; H-26 tuong quan C-7, C-8, C-9, C-14; H-27 tuong
quan C-8, C-13, C-14, C-15; H-28 tuong quan C-17, C-18, C-19; H-29 tuong
quan C-22 va C-30.

Tir cac hang s6 ghép cua hai tin hiéu proton oxymethine H-1 (34 4,64,
dd, J = 11,4, 4,8 Hz) va H-3 (84 4,53, dd, J = 12,0, 4,2 Hz) gitip x4c dinh ciu
truc 1ap thé tuong dbi tai vi tri truc cua hai nhém cau trac nay. Bén canh do,

tir dit liéu pho NOESY ctia hop chat 2, tvong quan theo timg cip gitta cac tin
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hiéu proton H-1, H-3, H-5 (81 0,93) tir 6 xac dinh duoc 1ap thé tai tim C-1, 3
v6i cac H-1,3 ton tai ¢ cung phia o voi H-5. Ngoai ra, trong quan Noesy giita
proton H-17 (64 1,24) va H-21 (dn 2,33) ciing cho phép xac dinh dugc dinh
huéng syn-a ctia cac proton nay. Tuy nhién, lap thé tai vi tri C-22 khong thé
duogc xac dinh bai pho Noesy, nén tai C-22 ¢ 2 truong hop dong phan 1ap thé
R/S. Tir d6, hai xuyén lap thé phan (2a) va (2b) (hinh 3.2) duoc d& nghi cho
cdu trc 1ap thé cua hop chit 2. Phuong phéap tinh toan DP4* duogc ap dung
cho 2 xuyén 1ap thé phan nay cho thdy ciu tric (2b) cho d6 trung khép 1én
dén 87,70% (phu luc 29-31). Két hop tat ca cac dir liéu da dugc néu, ciu trac
lap thé ctia hop chat 2 duoc xac dinh 1a 2b nhu hinh 3.4, dugc dit tén 1a
Tinctorin C. Sau khi tién hanh kiém tra Scifinder vao 18/5/2023 tai truong
bai Hoc Chulalongkorn, Thai Lan, hop chit 2 duoc xac dinh 1a hop chat méi.

Hinh 3.2. Ciu trac hod hoc c6 thé ¢ cua hop chét 2

Indicuen

Hinh 3.3. Cong thirc hod hoc cua hop chat 2 va idicuen

25 26 H3 HA\V
1
AcO| N H ~~ HMBC
AcO3/~L/ oo L ¥~ NOESY
H TH H 55 COOH
s

Hinh 3.4. Tuong quan HMBC, va NOESY cua hop chat 2
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Bang 3.2. So sanh dir liéu phd 'H va 3C-NMR cua hop chit 2.

2 Idicuen

No. On oc? SHP 8cP

ppm, J (Hz) ppm ppm, J (Hz) ppm

1 4,64 (dd, 4,8, 11,4) 80,7 3,55, dt, 11,0,5,0 78,9

1,87 (m)—-1,64 (d, 12
2 30,3 1,77 m 35,1
Hz)

3 4,53 (dd, 4,2, 12,0) 76,9 1,73 m 78,0

4 - 38,4 447.dd, 12,0,4,5 38,5

5 0,93 (m) 53,2 0,77 m 53,7
1,58 m

6 1,60 (m) 18,3 18,7
1,53 m
1,05m

7 1,37 (m) — 1,21 (m) 34,2 34,1
0,88 m

8 - 42 .8 - 43,1

9 1,55 (m) 51,4 1,59 m 52,2

10 - 427 - 442
1,65m

11 1,52 (m) — 1,37 (m) 23,8 20,7
1,63 m
2,61m

12 1,53 (m) — 1,37 (m) 24.6 247
1,54 m

13 1,38 (m) 49 5 1,40 m 50,0

14 - 427 - 42 8
2,30 m

15 1,26 (m) 33,7 34,3
1,21 m
1,54 m

16 1,58 (m) — 1,47 (m) 20,5 24 4
1,34 m

17 1,24 (m) 54.6 1,24 m 54,7

18 - 45,0 - 451
1,62 m

19 1,51 (m) — 0,93 (m) 41,6 41,8
1,00 m
1,77 m

20 1,85 (m) — 1,48 (m) 271 27,1

1,50 m
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21 2,33 (m) 43,0 1,77 m 42,9
22 2,32 (m) 42,9 2.34'm 43,6
23 0,86 (s) 28,0 0,855 28,2
24 0,87 (s) 16,4 0,855 16,6
25 1,04 (s) 13,2 0,935 12,3
26 1,01 (s) 17,2 1,02 17,3
27 0,98 (s) 17,0 0,99 s 17,1
28 0,74 (s) 16,0 0,77 s 16,2
29 1,08 (d, 6) 18,0 1,08, d, 5,5 Hz 18,0
30 - 178,0 - 178,6
31 - 170,2 1,99 s 21,0
32 1,95 (s) 20,9 170,7
33 - 170,5

34 1,99 (s) 21,6

2 Pho *H-NMR (600 MHz), **C-NMR (150 MHZ) duoc do trong Acetone-ds
b: Ph6 tH-NMR (500 MHz), **C-NMR (125 MHZ) duoc do trong Acetone-ds

3.1.3. Khao sat ciu triic hop chit 3

Hop chét 3 thu dugc tir phan doan cao ethyl acetate ciia cdy Pamotrema
tinctorum cé dang chat vo dinh hinh mau trang.

Pho HR-ESI-MS (phu luc 9).

Phé 'H-NMR ( Acetone-ds, phu luc 10).

Ph6 BC-NMR ( Acetone-ds, phu luc 11).

Pho HSQC (Acetone-ds, phu luc 12).

Pho HMBC (Acetone-ds, phu luc 13).

Pho NOESY (Acetone-dg, phu luc 14).

Bién luén ciu tric

Cong thuc phan tr cua 3 dugc xac dinh 14 CspHs404 dugce suy ra tir miii
ion gia phan tr tai m/z 503,4071 (tinh toan cho CsHs:04 + H*, 503,4100)
trong ph6 HR-ESI-MS.

Phd H-NMR cua hop chit 3 cho théy su hién dién cua mot tin hiéu
oxymethine tai dy 3,92 (1H, m, H-6), mot oxymethylene tai 6y 4,60 (1H, d, J
=1,2, 12,0 Hz, H-28a) va 4,34 (1H, d, J = 1,8, 12,6 Hz, H-28b) va tam nhém
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methyl miii don (64 1,97), (1,27), (1,19), (1,15), (1,11), (1,08), (1,02), (0,90)
ppm). Phd 13C-NMR két hop véi phd HSQC cho thay hop chit co su hién
dién cua 32 tin hiéu carbon bao gom: sau carbon methine tai 5¢ (68,5), (61,3),
(55,0), (51,0), (50,9), (50,7), muoi mot carbon methylene tai o¢c (64,9), (46,1),
(44,7), (41,3), (36,2), (35,1), (26,8), (26,4), (22,3), (22,5), (18,9), tam carbon
methyl tai d¢ (37,2), (31,7), (30,2), (22,5), (21,1), (18,8), (17,9), (17,6) va bay
carbon ti cap tai 5c (171,0), (72,7), (47,8), (43,7), (42,7), (39,9), (34,3).

So sanh dir liéu pho H va BC-NMR cuaa 3 véi dit liéu pho caa zeorin
nhan thiy c6 sy trong d6ng nhat dinh. Piém khac biét 16n nhat nim & su xuat
hién ctia nhom acetoxy tai vi tri C-28 duoc ciing ¢b bang twong quan H-32 84
1,97 (3H, s) twong quan C-31 (&¢c 171,0) va H-28 (6n 4,60 va 4,34) tuong
quan quan C-31 (6¢ 171,0), C-17 (¢ 55,0), C-18 (o¢ 47,8), C-19 (d¢ 46,2).

Mit khac, cu tric phang ctia hop chat 3 duoc cing ¢b bang twong quan
HMBC (hinh 3.6): H-5 tuong quan C-6; H-23 va H-24 cung tuong quan C-4,
C-3, C-5; H-25 tuong quan C-1, C-5, C-10; H-26 tuong quan C-7, C-8, C-9,
C-14, H-27 tuong quan C-8, C-13, C-14, C-15; H-28 tuong quan C-17, C-18,
C-19 va C-31; H-30 va H-29 cung tuong quan C-21 va C-22; H-32 tuong
quan C-31.

Céu hinh tuong d6i cua 3 dugc xac dinh bang viéc phan tich twong quan
phd NOESY. Tuong quan NOESY cua H-25 véi H-6 giup xac dinh vi tri
cua nhoém hydroxy tai vi tri C-6. Bén canh do, tuong quan NOESY cua H-27,
H,-28, va H»-30 cho thiy chung cung dinh hudng khong gian nhu cau tric
ctia Zeorin [56]. Tir nhitng dir kién trén, két luan hop chat 3 co cong thirc nhu
hinh 3.5, duoc dat tén Tinctorin B.

LA, )
23 24 OH

Zeorin

Hinh 3.5. Cong thirc hod hoc ctia hop chat 3 va Zeorin
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o)
o)
OH
25 26 H H
H 13
L~ 9 ) ™NSH O HMBC
27 28 ¥ NOESY
HO g OH
OH
o)

Hinh 3.6. Tuong quan HMBC, va NOESY cua hop chét 3

Bang 3.3. So sanh dit liéu ph6 'H va *C-NMR cuia hop chit 3.

3 Zeorin®

No. 6|—|a 6ca 5Ha Sca

ppm, J (Hz) ppm ppm, J (Hz) ppm
1,62, 1H, m

1 413 40,5
0,84, 1H, m
1,58, 1H, m

2 18,9 18,6
1,35, 1H, m
1,30, 1H, m

3 447 439
1,19, 1H, m

4 - 34,3 33,7

5 0,87, 1H, m 61,3 0,82(1H,d,J=110Hz) 61,2

3,96 (1H, td, J=10,8, 4,0
6 3,92, 1H, m 68,5 69,5
Hz

7 1,53, 2H, m 46,1 455

- 437 43,0

9 151, 1H, m 50,7 499

10 - 39,9 39,5
2,00, 1H, m

11 22,3 20,8
1,63, 1H, m

12 1,70, 2H, m 26,8 241

13 1,26, 1H, m 51,0 49,6

14 - 427 42,0
1,47, 1H, m

15 35,1 34,5

1,28, 1H, m
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1,52, 1H, m

16 22,5 21,2
1,26, 1H, m

17 1,62, 1H, m 55,0 54,1

18 - 47,8 44,2
2,06, 1H, m

19 36,2 41,4
0,87, 1H, m

20 1,62, 2H, m 26,4 26,7

21 2,21, 1H, m 50,9 2,17, 1H, m 51,2

22 - 72,7 - 74,4

23 1,19, 3H, s 37,2 1,19, 3H, s 36,9

24 1,02,3H, s 22,5 1,00, 3H, s 22,2

25 0,90, 3H, s 17,6 0,85, 3H, s 17,2

26 1,08,3H, s 18,8 1,03,3H, s 18,4

27 1,11, 3H, s 17,9 0,96, 3H, s 17,2

4,60, 1H, dd, J = 1,2, 12,0
28 64,9 0,75, 3H, s 16,2
4,34,1H,dd, J= 1,8, 12,6

29 1,27,3H, s 31,7 1,14,3H, s 28,8

30 1,15,3H, s 30,2 1,18,3H, s 30,9

31 - 171,0

32 1,97,3H, s 21,1

2 Pho *H-NMR (600 MHz), **C-NMR (150 MHZ) duoc do trong Acetone-ds
b Phé *H-NMR (400 MHz), 3C-NMR (100 MHZ) duoc do trong CDCl3

3.1.4. Khio sat ciu tric hop chat 4

Hop chét 4 thu duoc tir phan doan cao ethyl acetate diéu ché tir dia y
Parmotrema tinctorum & dang chat vo dinh hinh mau trang.

Pho HR-ESI-MS (phu luc 15).

Phé *H-NMR ( CDCls, phu luc 16).

Phé BC-NMR ( CDCls, phu luc 17).

Phé HSQC (CDCls, phu lyc 18).

Phé HMBC (CDCls, phu lyc 19).

Phd NOESY (CDCls, phu luc 20).
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Bién luin cu tric

Hop chit 4 c6 cong thirc phéan tir (C42HesOs) duge suy ra trén co so dit
liéu HR-ESI-MS ([M-H]- m/z 667,4932, tinh toan cho C4Hs7O¢", 667,4943).
Pho 'H-NMR hién thi tin hiéu cho hai nhom methyl ché miii don [84 1,23
(Hs-20) va 0,75 (Hs-18)], ba nhom methyl mai d6i [c 0,97 (CH3-19), 0,87
(Hs-16), va 0,74 (H3-17)], mdt nhom methoxy [on 3,67 (S), 1'-OMe], mot
oxymethine [y 4,44 (td, J = 8,0, 4,5 Hz), H-16" ], ba nhém methine [y 2,88
(brd, J = 3,2 Hz, H-5); 2,69 (d, J = 8,4 Hz, H-17"); va 2,55 (m, H-7)] va cac tin
hi¢u duong 1én khac trong khoang 1,20-1,80 ppm.

Dit liéu BC-NMR thé hién 42 tin hiéu carbon. Khi két hop v&i phd
HSQC, tin hiéu carbon dugc xac dinh la mot carbon este carbon tai Oc
(174,7), C-1' ), mot carbon methoxy o6c (51,7), (C-1-OMe), hai carbon
carboxylic 6¢ (180,3), (C- 21' va 175,0, C-20"), hai carbon olefinic é¢ (150,5),
(C-6 va 141,1, C-2), bay carbon methin [oc 79,1 (C-16"), 52,8 (C-17"), 48,1
(C-10), 47,4 (C-14), 40,7 (C-5), 30,4 (C-7) va 28,5 (C-15)], 21 carbon
methylene [oc 51,1 (C-4), 40,3 (C-1), 41,9 (C-12), 39,1 (C-19), 36,9 (C-8),
35,3 (C-15"), 34,3 (C-2), 29,5x10 (C- 5' dén C-14"), 25,1 (C-3), 24,1 (C-9),
24,0 (C-4"), va 20,9 (C-13)], nam carbon methyl [6¢ 23,6 (C-16 ), 21,8 (C-18),
19,0 (C-17), 18,1 (C-19), va 13,4 (C-20)], va ba carbon bac bén (3¢ 61,4 (C-
3), 58,7 (C-18 '), va 46,4 (C-11)]. Viéc phan tich can than dir liéu phd H va
3C-NMR cua 4 tuong ty nhu cia reticulatin [51], ngoai trir viéc thay thé
nhom acetyl tai C-3' trong reticulatin béi nhom 1-methoxy-1-oxoethyl trong
4. Su thay thé nay duoc hd tro bai su hién dién cia carbonyl este carbon (¢
174,7) trong 4 thay vi carbon ketone (8¢ 209,9) trong reticulatin, cting véi moi
twuong quan HMBC cua cac proton methoxy [dn 3,67 (S, 1'-OMe)] va cac
proton methylene [84 2,30 (t, J = 7,6 Hz, H-2")] dén C-1' (8¢ 174,7).

Céu tric phang cta hop chat 4 duoc cung cb bang tuong quan HMBC
(hinh 3.9): H-1" tuong quan C-2'; H-3' tuong quan C-2"; H-17' tuong quan C-
18', C-19', C-20', C-21', C-22', C-23', C-3; H-20 twong quan C-2, C-3, C-4 va
C-20"; H-18 tuong quan vdi C-1, C-10, C-11, C-12"; H-19 tuong quan C-6, C-
7, C-8; H-16 va H-17 cung tuong quan C-14 va C-15; H-16 tuong quan C-17.

Ngoai ra, cau hinh twong dbi ctia 4 duoc c6 do tuong dong cao véi cdu
hinh cua reticulatin va nor-reticulatin, dugc xac nhan thém bdi cac tuong
quan NOESY chinh cta H-14/H-10/H-7, H-17'/H-16'/H3-20 va H3-19/H-5. T
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ciu hinh twong ddi cta 4, hai d6i phan (4a va 4b) duoc dé nghi 13 cdu hinh
tuyét ddi c6 thé cua 4. Pé xac nhan ciu hinh 1ap thé cta no, phé ECD cua 4a
va 4b duoc tién hanh mé phong va so sanh véi pho thuc nghiém cua 4. Két
qua cho thay phd ECD thuc nghiém cta hop chét 4 ¢6 hiéu tmg Cotton duong
tai 195 va 220 nm, gidng véi phd ECD mo phong ctia hop chit 4a. Do do, 4a
dugc x4c dinh 1a cau hinh tuyét d6i cua 4 véi cac tim thu tinh 3S, 5S, 7R,
10R, 118, 148, 16'R, 17'R, 18'S. Trén co sé dit liéu phd & trén két hop véi dir
lidu kiém tra scifinder, hop chét 4 dugc xac dinh 1a C42-spiroterpenoid méi.

MeO

Unit II 19

Reticulatin

Hinh 3.8. Cong thirc hod hoc hop chét 4 va reticulatin
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Hinh 3.10. Tuong quan NOESY hop chit 4.
Bang 3.4. So sanh dit liéu ph6 'H va '*C-NMR cuia hop chat 4.

No 42 Reticulatin?
' S, mult (J, Hz) Sc Sn, mult (J, Hz) ¢
2,07d (8,4)
1 40,3 2,09s 40,3
2,05d (10,4)
2 - 141,1 - 141,1
3 - 61,4 - 61,5
2,27 m 2,27d (7,0)
4 51,1 51,2
1,37 m 1,35 m
5 2,88 brd (3,2) 40,7 2,87 d (3,0) 40,8
- 150,5 - 150,4
7 2,55 m 30,4 2,56 m 30,4
1,45 m 1,45 m
8 36,9 37,0

1,37 m 1,34 m
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11
12

13

5'-14'

15'

16'

17

18'

19'

20

21

22
23'

1,53 m
1,38 m
1,79 m
1,40 m
1,45m
1,13 m
2,08 m
1,70 m
0,87 d (6,4)
0,74 d (8,0)
0,75 s
0,97 d (6,4)
1,23s

2,30t (7,6)
1,61 m
1,24-1,30 m
1,24-1,30 m
1,72 m
1,63 m

4,44 td (8,0, 4,5)

2,69 d (8,4)

2,16 dd (4,0, 12,5)
1,97 dd (3,0, 12,5)

1,48 m
1,34 m
1,79 m

1,38 m
1,43 m

2,08 m
1,70 m
0,87 d (6,5)
0,74 d (8,0)
0,75 s
0,98 d (6,5)
1,23 s
2,13s
2,411 (7,5)
1,51 m
1,24-1,29

1,24-1,29

1,24-1,29
1,70 m
1,61m

4,44 1d (8,0, 4,5)

2,67 d (8,5)

2,16 dd (4,0,
12,5)
1,96 dd (3,0,
12,5)

24,2

48,2
46,4
41,9

21,0

47,6
28,6
23,6
19,1
21,8
18,2
134
29,7

209,9
44,0
24,1
29,5

25,5
25,5
35,3
79,3
52,9

58,6

39,2

174,2
180,4
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1'-
OMe
2 Pho *H-NMR (500 MHz), **C-NMR (125 MHz) dugc do trong CDCl3

3,67s 51,7

3.1.5 Khao sat cau tric hep chat 5

Hop chat 5 thu duoc tir phan doan EL2E cao ethyl acetate diéu ché tir dia
y Parmotrema tinctorum & dang chit vo dinh hinh mau trang.

Phd HR-ESI-MS (phu lyc 21).

Phé 'H-NMR ( CDCls, phuy luc 22).

Phé BC-NMR ( CDCls, phu luc 23).

Ph6 HSQC (CDCls, phu lyc 24).

Pho HMBC (CDCls, phu lyc 25).

Pho COSY (CDCls, phu luc 26).

Pho NOESY (CDCls, phu luc 27).

Bién luin ciu triic

Hop chat 5 c6 miii ion gia phan tir m/z 667,4932 trén HR-ESI-MS, gitp
xac dinh cong thirc phan tir C42HesOs (Ca2HesOs'H, 667,4943, twong tng).

Pho *H-NMR hién thi tin hiéu cho hai nhém methyl mii don [o4 1,23
(Hs-20) va 0,75 (Hs3-18)], ba nhém methyl ché mui doéi [0,97 (Hs-19), 0,87
(Hs-16), va 0,74 (Hs3-17)], mot nhom methyl [on 2.14 (S), H-1'], mét
oxymethine [6n 4,44 (td, J = 8,0, 4,5 Hz), H-16' ], ba methine [64 2,88 (brd, J
= 3,2 Hz, H-5); 2,69 (d, J = 8,4 Hz, H-17"); va 2,55 (m, H-7)] va cac tin hi¢u
duong 1én khac trong khoang 1,20-1,80 ppm.

Dit liéu BC-NMR thé hién 42 tin hiéu carbon. Khi két hop v&i phd
HSQC, tin hiéu carbon dugc xac dinh 1a mét carbon ketone (210,0, C-2")
carbon carboxylic (6¢c 180,3, C- 21' va 175,2, C-20'), hai carbon olefinic (¢
150,5, C-6 va 141,1, C-2), bay methin [d¢ 79,1 (C-16"), 52,8 (C-17"), 48,1 (C-
10), 47,4 (C-14), 40,7 (C-5), 30,4 (C-7) va 28,5 (C-15)], 21 methylene [dc
51,1 (C-4), 40,3 (C-1), 41,9 (C-12), 39,1 (C-19Y, 36,9 (C-8), 35,3 (C-15",
34,3 (C-2"), 29,5x10 (C- 5' dén C-14"), 25,1 (C-3"), 24,1 (C-9), 24,0 (C-4"), va
20,9 (C-13)], sau methyl [6¢ 30,0 (C-17), 23,6 (C-16 ), 21,8 (C-18), 19,0 (C-
17), 18,1 (C-19), va 13,4 (C-20)], va ba carbon bac bén (3¢ 61,4 (C-3), 58,7
(C-18"), va 46,4 (C-11)].
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Dit lisu NMR cho thay 5 gan gidng véi hop chit 4, ngoai trir viéc thay
thé methyl keton bang methyl este. Su thay thé nay dugc chiing minh boi sy
xuat hién cua carbon carboxy & 8¢ 174,7 thay vi carbon ketone & 8¢ 210,0
trong 4 cung véi méi twong quan HMBC cua proton methoxy ¢ oy 3,67 va
Hy-2' (8 2,30) véi C-1' (8¢ 174,7).

Céu tric phang cta hop chat 5 duoc 1am sang t6 bang cac twong quan
HMBC (hinh 3.13): H-1' tvong quan C-2'; H-3' twong quan C-2'; H-17" tuong
quan C-16, C-18, C-19, C-20', C-21' va C-3; H-18 tuong quan C-1, C-10, C-
11, C-12; H-19 tuong quan C-6, C-7, C-8; H-20 tuong quan véi C-2, C-3, C-4
va C-18', H-17 va H-16 cung tuong quan C-14 va C-15.

Ngoai ra, ciu hinh twong d6i cia 5 c6 do twong dong cao vai cau hinh
tuong ddi cua 4, duogc xac nhan boi cac tuong quan NOESY cua H-14 véi H-
10 va H-7; cia H-17' dén H-16' va H3-20; va cta Hs-19 dén H-5. Do do, hai
d6i phan 5a va 5b ciing duoc dé xuat dé tinh toan ECD tuong tu nhu cach xac
dinh cau hinh tuyét ddi cua hop chat 4. Viéc so sanh tinh toan ECD cua 5a va
5b véi ECD thir nghiém da dan dén két luan vé cau hinh tuyét déi 1a (38, 58S,
7R, 10R, 11S, 14S, 16'R, 17'R, 18'S)-5. Cu thé, phd ECD thit nghiém ciia hop
chat 5 cho thay c6 hiéu tmg Cotton dwong tai 195 va 230 nm, tuong dong véi
phd ECD tinh toan ctia hop chat 5a ciing nhu phd ECD thuc nghiém cua 4.
Tur nhitng phan tich trén giup xac dinh cau trac hoa hoc cua 5 nhu 5a (hinh
3.10). Tuy hop chat 5 c6 cau tric phang tuong dong véi hop chat nor-
reticulatin [52], viéc xac dinh cau trac 1ap thé caa nor-reticulatin chi méi
ding lai & viéc xac dinh cdu hinh twong dbi. Do d6 day 1a 1an dau tién hop

chat 5 dugc bao cao ciu hinh tuyét doi.
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Hinh 3.11. Hai ddng phan c6 thé ¢ cua hop chit 5

Hinh 3.14. Tuong quan NOESY cua hop chat 5.

Bang 3.5. So sanh dit liéu pho 'H va ®*C-NMR cutia hop chat 4 va 5.

4a 5a
No.
on, mult (J, Hz) dc on, mult (J, Hz) dc
2,07 d (8,4) 2,07 d (8,4)
40,3 40,3
2,05d (10,4) 2,05d (10,4)
2 1411 1411

3 61,4 61,5



o Ol

10
11
12

13

19'

2,27 m
1,37 m

2,88 brd (3,2)

2,55 m
1,45m
1,37m
1,53 m
1,38 m
1,79 m
1,40 m
1,45m
1,13 m
2,08 m
1,70 m
0,87d (6,4)
0,74 d (8,0)
0,75 s
0,97 d (6,4)
1,23 s

2,30t (7,6)
1,61 m
1,24-1,30 m
1,24-1,30 m
1,72 m
1,63 m

4,44 td (8,0, 4,5)

2,69 d (8,4)

2,16 dd (4,0, 12,5)
1,97 dd (3,0, 12,5)

51,1

40,7
150,5
30,4

36,9

24,1

48,1
46,4
41,9

20,9

47,4
28,5
23,6
19,0
21,8
18,1
13,4

174,7
34,3
25,1
24,0
29,5

35,3

79,1
52,8
58,7

39,1

2,27 brd (8,4)

1,37 m

2,88 brd (3,2)

2,55 m
1,45m
1,35m
1,55m
1,37 m
1,80 m

1,40 m
1,45 m
1,13 m
2,10 m
1,70 m
0,87d (6,4)
0,74 d (8,0)
0,75s
0,97 d (6,8)
1,23 s
2,14s

2,42t (7,6)

1,24-1,30 m

1,24-1,30 m
1,72 m
1,62 m

4,44 1d (8,0, 4,5)

2,69 d (8,4)

2,16 dd (3,6,
12,4)
1,95 dd (2,8,

51,1

40,8
150,5
30,4

36,9

24,1

48,1
46,4
41,9

20,9

47,4
28,5
23,6
19,0
21,8
18,2
13,4
30,0

210,0
44,0
24,0
29,5

35,3

79,1
52,8
58,7

39,1
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12,4)
20' 175,0 175,2
21' 180,3 180,3
1'-OMe 3,67s 51,7
2: Pho 'H-NMR (500 MHz), 3C-NMR (125 MHz) duoc do trong CDCl,

3.2. Két qua hoat tinh sinh hoc ciia cac chét da phan lap.

Terpene 12 mot nhém hop chit hoa hoc dai dién cho mét phén chinh cua
cac chat chuyén hoa thir cip. Terpene vé co ban bao gdm cac don vi isoprene-
nam carbon, duoc lip rap voi nhau theo nhiéu cach. Terpeneoid 1a nhiing
terpene bién d6i véi cac nhom chirc khac nhau v6i nhom methyl bi oxy hod
hoac dinh vi tai nhiing vi tri khdc nhau. Trong mot s6 hoat tinh sinh hoc,
nhiéu hop chét terpene la tic nhan chéng ung thu ddc bi¢t manh, thé hién hoat
tinh chéng sét rét [53], khang khuan, doc tinh té bao, chdng khdi u [54]. Mot
s6 hop chat thudc khung sudn hopane di duoc phan lap va danh gia hoat tinh
gy doc té bao, khang viém, rc ché ky sinh trung, trc ché a-glucosidase [55].

Nam 2020, Lopez-Huerta va cong su dd danh gid hoat tinh (rc ché
enzyme a- glucosidase ctia bén hop chat cung khung hopane bao gém 34-
acetoxy-hop-22(29)-ene 9 (R1), hopenone (R2), hopenol B (R3), moretenone
(R4). Két qua cho thdy hop chat R1 thé hién hoat tinh tc ché cao véi ICs 14
5,74 + 0,49 uM so voi acarbose d6i ching duong tinh (7,26 + 0,34 mM) [55].
Trong khi d6, ba hop chat R2, R3 va R4 khong thé hién hoat tinh trc ché. T
goc dd mdi quan hé giita cdu triic va hoat tinh trc ché a-glucosidase, nhom tac
gia dd két luan rang sy hién dién ciia nhém acetoxy trong khung hopane 1a
can thiét cho hoat tinh trc ché a-glucosidase, dic biét hon 1a acetoxy & vi tri
C-3f [55]. Trong khi d6, ciu trac cua 2 hop chat (2) va (3) déu co su hién
dién cua nhom acetoxy, va 2 con co6 sy hién dién acetoxy tai C-3. Vi vay, cac
hop chat 2 va 3 (v61 khung suon hopane véi sy hién dién cua cdc nhom
acetoxy) duoc thir nghiém hoat tinh trc ché a-glucoside. Két qua cho thiy hop
chat 2 va 3 thé hién hoat tinh trc ché enzyme a-glucoside manh va manh hon
so v6i chat chimg duong Acarbose (bang 3.6). Thém vao do, hop chat 2 va 3
thé hién hoat tinh @c ché enzyme a-glucoside manh hon nhiéu so véi
indicuen, 16p-acetoxyhopane-6a,22-diol (R6) va 6a-acetoxyhopane-16/4,22-
diol (R7), va Zeorin dugc phan 1ap tir cung chi Parmotrema [50] cang cho
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théy sy c6 mat cua nhém acetoxy tai vi tri C-1 gitp cai thién hoat tinh tc ché
enzyme a-glucosidase.
Tir két qua thuc nghiém cho thay nghién ctru nay pht hop véi nhan dinh
ctuia nghién ctru cua nhom tac gia Lopez-Huerta.
Bang 3.6. Gia tri ICs ctia cac chat 2, 3.

a-Glucosidase

Chit Tén chat
1Cs0 (nM)
2 Tinctorin C 74.7
3 Tinctorin B 98.2
Chat doi chimg Acarbose 168.0

Thém vao d6 K. Ingolfsdottir va cong su di béo cédo hop chat Methyl
orselinate c6 hoat tinh trc ché enzyme a-glucoside voi gid tri ICsp 59,6 uM
cao hon dbi chimg 14 Acarbose véi gia tri ICso 13 168,0 uM [52].

3B-acetoxy-hop-22(29)-ene 9 (R1) hopenone (R2) hopenol B (R3)

indicuen (RS)

Zeorin (R8)

R! =H, R? = Ac (R6) 16B-Acetoxyhopane-6a,22-diol
R' = Ac, R? = H (R7) 6a-Acetoxyhopane-168,22-diol

Hinh 3.15. C4u trac cac hop chat khung suon hopane da duoc bao céo hoat
tinh @e ché enzyme a- glucosidase.
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KET LUAN — KIEN NGHI
1. Két luan
Viéc khao sat thanh phan héa hoc cao ethyl acetate diéu ché tir dia y
Parmotrema tinctorum da thu duoc nhimg két qua sau:
Str dung cac phuong phap chiét xuit va sic ky di co 1ap duoc tir cao
ethyl acetate ndm hop chit. Bang cac phuong phap phd nghiém va so sanh véi

tai liéu tham khao, cac hop chét trén co cong thurc cAu tao dé nghi la:

Trong d6 cac hop chét 2-5 dugc x4c dinh 1 hop chat moi.

Vé hoat tinh sinh hoc, hai hop chat (2), (3) thé hién hoat tinh tc ché
enzyme f-glucosidase hiéu qua va manh hon chat ddi ching duong acarbose
(168,0 pM) v6i gia tri ICsolan luot 13 74,5 va 98,2 pM.

2. Kién nghi

Trong pham vi cua ludn van, t6i bao cdo 5 hop chét trong cao ethyl

acetate ctia loai dia y Parmotrema tinctorum. Trong thoi gian t6i, néu du diéu
kién, to1 s€ tiép tuc khdo sat nhitng phan doan khac cua cao ethyl acetate va
cao methanol con lai, cling nhu thir hoat tinh sinh hoc ctia cac hop chét co lap
dugc vai hi vong c6 thém duoc nhiéu hop chit méi khéc ¢6 gia tri vé mat hoa

- sinh hoc.
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Hinh 28.2: Pho ECD thuc nghiém va mé phéng ciia hop chat 5

Phu luc 29. Chi s6 phan phdi Bolzman cho dong phan 2a (10 dong phan)

2a conformers Boltzmann distribution (%)

01 0,051
02 1,530x10*
03 0,487
04 0,025
05 76,431
06 22,407
07 0,051
08 1,351x10™*
09 0,335
10 0,212

2a (average) 99,999
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Phu luc 30. Chi s6 phan phdi Bolzman cho dong phan 2b (21 ddng phan)
2b conformers Boltzmann distribution (%)

01 0,031
02 0,012
03 0,060
04 5,766x107
05 0,077
06 0,024
07 19,691
08 11,220
09 5,836
10 37,604
11 25,214
12 0,005
13 1,321x10
14 0,011
15 0,048
16 0,047
17 0,002
18 0,012
19 0,054
20 0,004
21 0,047

2b (average) 99,999
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Phu luc 31. Dir liéu m6 phong DP4+ and screening probabilities? of selected
conformers

Conformer DP4+ probabilities (%) Screening probabilities (%)

2a05 81,83 62,54
2a06 18,17 4,07

2a (average) 12,30 12,16
2bb07 36,87 7,26
2b08 51,10 5,73
2b10 6,29 2,37
2bl1 5,74 1,45

2b (average) 87,70 82,20

% screening probability = Boltzmann distribution X DP4+ probability

Phu luc 32. Dix liéu hoat tinh wic ché enzyme a-glucosidase cia hep chat 2

va3
. Phan trim e ché (I, %) ICso
Hop chat
250pyM = 100pM  50puM  25puM 10 uM (uM)
2 514+1,0 12,6+1,7 - - 98,2
3 721+15 278+26 94+1,6 74,7
Acarbose? 64,5+1,3 379+1,2 155+3,1 2,8+1,7 - 168,0

Két qua | (%) duoc tinh dya trén gia trj trung binh voi do léch chuan n =
3. cho thay sy khac biét cac gia tri phan trim Gc ché gitta cac nong do
trong mot mau thir nghiém y nghia thong ké (p < 0,05).

— Khong thé hién hoat tinh tGc ché.

*Khong thir nghiém. két qua nay khong anh huong dén gia tri 1Cso.

2Chét ddi chimg duong
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