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A. GIOI THIEU LUAN AN

1. Tinh cép thiét caa luan an

Cay Thach tung du6i ngua (Huperzia phlegmaria (L.) Rothm.) thudc
chi Huperzia Bernh., ho Théng dét (Lycopodiaceae), song biéu sinh &
nhiéu viing nui thip va trung binh. Theo Y hoc ¢6 truyén, toan cay co vi
nhat, tinh mat, c6 tac dung thanh nhiét chi thong, thong kinh trir thap.
Cac nghién ciru trén thé giGi cho thdy thanh phan hoa hoc chinh cua loai
Huperzia phlegmaria (L.) Rothm. bao gdm cac hop chét alcaloid va
terpenoid. Trong d6, mot sd alcaloid phan 1ap tir lodi nay va cac loai
thudc chi Huperzia Bernh. dugc chimg minh 14 ¢6 tic dung wc ché
enzym acetylcholinesterase t6t, trong d6 c6 huperzin A da duoc tng
dung trong diéu tri bénh Alzheimer, mdt cin bénh dang khan hiém
thubc va gy tén kém nhiéu chi phi diéu tri, dic biét & cac nudc dang
phat trién. Tai Viét Nam, cho t6i nay chua c6 cong bd nao vé thanh
phan hoa hoc ciing nhu tac dung sinh hoc cua loai Thach tung dudi
ngua.

T thyc té trén, nham tao co s& khoa hoc cho viéc khai thac va s
dung hiéu qua ngudn duge lidu sin cé trong nude theo hudng didu tri
bénh Alzheimer, luan 4n tién hanh thyc hién dé tai:“Nghién ctru thanh
phin héa hoc va mdt sé tiac dung theo hwéng diéu tri bénh
Alzheimer cua loai Thach tung dudi ngwa (Huperzia phlegmaria (L.)
Rothm.”.

2. Muc tiéu va ni dung ciia Luin an

2.1. Muc tiéu ctia Luin an

Muc ti€u 1. Phan 1dp va xac dinh cAu trac hoa hoc cia mot sb hop
chit tir loai Thach ting dudi ngya.

Muc tiéu 2. Panh gia doc tinh cp va mot sb tac dung theo hudng
diéu tri bénh Alzheimer cua cao chiét toan phén, cao chiét phan doan va
cac hop chat phan 1ap dugc.

2.2. N¢i dung cua Luan an

» Vé thuc vat

- M@ ta dic diém hinh thai, giam dinh tén khoa hoc mau nghién ctu

- Xac dinh dic diém vi hoc cuia loai nghién ctu gop phan tiéu chuan
héa duoc liéu



> Vé thanh phan hoa hoc

- Pinh tinh cac nhém chét trong dugc lidu bang phan tng hda hoc

- Chiét xuat va phan 1ap 15 hop chét theo dinh hudng tac dung sinh
hoc

- Xac dinh cau tric hda hoc cua cac hop chat da phén 1ap duoc

> Veé déc tinh va tac dung sinh hoc

- Xac dinh doc tinh cap

- Panh gi tac dung uc ché enzym acetylcholinesterase in vitro

- bBanh gia tac dung cai thién hanh vi nhan thirc va tri nhg, tac dung
tic ché enzym acetylcholinesterase in vivo trén mé hinh gay suy giam tri
nhaé béi scopolamin.

- Panh gia tac dung chéng 140 suy trén md hinh gay 4o suy boi D-
galactose.

3. Nhirng déng gép mai caa Luan an

3.1. Vé thuc vat hec

Lu4n &n 12 tai liéu dau tién md ta chi tiét dic diém hinh thai thuc vat,
dic diém vi phau than, 14 va bot than va la cia loai Thach ting dudi
ngua (Huperzia phlegmaria (L.) Rothm.).

3.2. Vé héa hoc

Tur than va 14 loai Huperzia phlegmaria (L.) Rothm. da phéan l1ap va
xac dinh cau tric hoa hoc cua 15 hop chat, trong do:

- 4 hop chat méi, bao gdm 2 alcaloid (huperphlegmin A va
huperphlegmin B) va 2 abietan diterpenoid (huperphlegmarin A va
huperphlegmarin B);

- 3 hop chét 1an dau tién phéan lap duoc tir chi Huperzia Bernh. (5-
hydroxymethyl-2-furaldehyd, rehmanon C va loliolid)

- 3 hop chat lan d4u tién phén 1ap dugc tir loai Huperzia phlegmaria
(L.) Rothm. (phlegmariurin B, lycoxanthol va 214-hydroxyserrat-14-en-
3p-yl acetat).

3.3. V& doc tinh cép va tac dung sinh hoc

Luan &n la cong bd diu tién vé doc tinh cip cua loai Huperzia
phlegmaria (L.) Rothm.

Luan an la cong b dau tién vé:



- T4c dung trc ché enzym acetylcholinesterase (AChE) in vitro cua
c4c mau cao chiét nudc, cao chiét methanol, cao chiét ethylacetat, cao
chiét dicloromethan va cao chiét alcaloid toan phan tir lodi Thach ting
dudi ngua.

- Téc dung cai thién hanh vi nhan thic va tri nhé caa cao chiét
alcaloid toan phan tir loai Thach ting dudi ngua trén mo hinh chudt gay
suy giam tri nhé boi scopolamin théng qua cac bai tap hanh vi: mé 16
chit Y, nhan dién do vat va md hinh mé 16 nudc Morris.

- T4c dung trc ché hoat tinh caa AChE in vivo caa cao chiét alcaloid
toan phan tir loai Thach ting dudi ngua trén chudt gay suy giam tri nho
bai scopolamin.

- Tac dung chéng l4o suy cua cao chiét alaloid toan phan tir loai
Thach ting dudi ngya trén md hinh gay ldo suy bing D-galactose &
chuot thi nghiém thong qua danh gia cac chi s6 MDA, SOD va GSH-
Px.

4.Y nghia caa luan an

Pay 1a lan dau tién loai Thach ting dudi ngwa moc tu nhién & Viét
Nam dugc nghién ctiu day du vé thuc vat, thanh phan hoa hoc va tac
dung sinh hoc.

- Tén khoa hoc caa mau nghién ctru da duoc xac dinh giap cho cac
két qua nghién ctru vé hoa hoc va tac dung sinh hoc dugc khing dinh rd
nguon goc.

- Bic diém vi hoc gop phan nhan biét va tiéu chuan héa dugc liéu.

- Két qua nghién ctu vé thanh phan hoa hoc: da phan lap dugc 15
hop chét & cac phan doan chiét khac nhau, trong d6 c6 4 hop chat mai,
3 hop chat lan dau tién phan lap duoc tir chi Huperzia Bernh., 3 hop
chit lan dau tién céng bd co trong loai Huperzia phlegmaria (L.)
Rothm. Két qua nghién ciu vé thanh phan hda hoc da gidp bd sung tu
lisu cho nganh hda hoc céc hop chat thién nhién noi chung ciing nhu chi
Huperzia Bernh. va loai Huperzia phlegmaria noi riéng.

- Két qua nghién ctu vé tac dung sinh hoc chiing minh cao chiét
alcaloid toan phan tir loai Thach ting dudi ngua c6 tac dung wc ché
enzym acetylcholinesterase trén in vitro, tdc dung cai thién tri nhé va
nhan thirc trén mo hinh chudt gay suy giam tri nhé boi scopolamin, tac



dung tic ché enzym acetylcholinesterase in vivo va tac dung chdng 140
suy trén mo hinh gay l&o suy boi D-galactose. Pay la co s khoa hoc
ma ra trién vong nghién ciru day du hon dé c6 thé sir dung rong rai
duoc liéu nay theo hudng diéu tri bénh Alzheimer.

5. B6 cuc caa luan an

Luan an c6 136 trang, gom 4 chuong, 38 bang, 40 hinh, 225 tai li¢u
tham khao va 4 phu lyc. Cac phan chinh trong luan an: Dat van dé (2
trang), Tong quan (34 trang), Nguyén vat lidu va phuong phap nghién
ctu (15 trang), Két qua nghién ciru (57 trang), Ban luan (26 trang), Két
luan va kién nghi (2 trang).

B. NOI DUNG CUA LUAN AN

CHUONG 1: TONG QUAN

D3 tong hop va trinh bay mot cach hé thng cac két qua nghién ciru
tir trude dén nay vé thuc vat, thanh phan hoa hoc va tac dung sinh hoc
caa chi Huperzia Bernh. va loai Huperzia phlegmaria (L.) Rothm. trén
thé giGi va ¢ Viét Nam.

CHUONG 2: NGUYEN VAT LIEU, POI TUQNG VA
PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit liéu nghién ciru

Nguyén li€u nghién ctru 1a than va 14 cua cay Thach ting dudi ngya
thu hai tai xa Huéng Son, huyén Hudng Hoa, tinh Quang Tri (Toa do:
16°47'37.0""N 106°43'44.0""E) vao thang 5 nam 2016. Mau tiéu ban c6
du co quan sinh dudng (than, 14, ré) va co quan sinh san (bao tir) dugc
luu trit tai Khoa Dugc, Truong Pai hoc Y Dugc - Pai hoc Hué véi sb
hiéu mau 1a HPOI va tai Phong Tiéu ban ciia Khoa Tai nguyén Duoc
liéu - Vién Dugc liéu voi sb hiéu 1a DL-020120.

2.2. Phuong phap nghién ciru

- Tham dinh t&n khoa hoc loai nghién ctru trén co sé phan tich dic
diém hinh thai thuc vat, so sanh vai cc tai liéu da cong bd cua loai va
cac khda phén loai thyuc vat.

- X4c dinh dic diém vi phiu phan trén mat dét, phan ré va dic diém
bot dugc liéu bang phuong phap hién vi.

- Xac dinh céu tric cac hop chat phan 1ap duogc dua trén cac thong sd
vat Iy va cac phuong phap phd FT-IR, UV-Vis, ESI-MS, HR-EI-MS,



NMR 1 chiéu va 2 chiéu, CD két hop dbi chiéu véi tai liéu di cong bd.

- Panh gia doc tinh cip ciia cao chiét alcaloid toan phan theo huéng
dan cua BO Y té Viét Nam.

- Panh gia tac dung trc ché enzym acetylcholinesterase in vitro va in
Vivo dua theo nguyén tic cua Ellman G.

- Panh gia tac dung cai thi¢n tri nhd va nhan thirc trén md hinh
chudt gay suy giam tri nhd bai scopolamin théng qua céc bai tap hanh
vi: mé 16 chit Y, nhan dién do vat va mé 16 nuéc Morris.

- Panh gia tac dung chdng 130 suy trén mo hinh gay 140 suy boi D-
galactose.

CHUONG 3: KET QUA NGHIEN CUU

3.1. Két qua nghién ciru vé thuc vat

3.1.1. Pic diém hinh thdi

Than chinh ¢6 dudng kinh & gc khoang 5 mm, ¢6 canh rd chay doc
than, mau tim nau & phan gdc, xanh ¢ phan than trén. Cac 14 & phan gdc
nho, hinh elip hep, c6 gan chinh 16, mép 14 nguyén, dinh nhon; cac 14 &
phan trén hinh trimg hodc tam giac, dang thit, ¢6 gan chinh 13, mép 14
nguyén, dinh 14 nhon, gdc 14 tron; cubng 14 ngén. Bong 14 bao tir & dinh
canh, ludong phén 2 - 4 lan, hinh tru. L4 bao tu sép xép ddi chéo chir
thap, hinh triing hoac tam giac, mép nguyén, dinh nhon. Tti bao tir mau
vang nhat, hinh than, cé chan, nit doc chia ra hai manh béng nhau. Hat
bao tir hinh khdi tam giac 16i ba canh.

3.1.2. Thdm dinh tén khoa hoc

ba giam dinh tén khoa hoc ctia cay Thach ting dudi ngua thu hai tai
huyén Hudng Hoa, tinh Quang Tri 1a Huperzia phlegmaria (L.) Rothm.,
thudc ho Lycopodiaceae.

3.1.3. Péc diém vi hgc

* \/i phidu than: Mit cit ngang qua than cdy c6 tiét dién hinh udn
luon. Quan sat dudi vat kinh 40 cho thay c4u tao tir ngoai vao trong cé:
Biéu bi gom céc té bao hinh tron xép déu dian nhau, mang ngoai phi 16p
cutin mau xanh ddm. M6 ctng gom 5-8 16p té bao c6 vach rat day bat
mau xanh dam, tap trung & mot vai khiic lugn ctia vi phau. Mo mém vo
gdm céc té bao hinh tron xép xen k& nhau dé ho cac khoang gian bao.
Mo clmg gdm céc té bao c6 vach rat day tap trung thanh dam xép rai rac



trong mé mém vo6 va xép thanh vong tron khép kin. Bo libe gdm céc té
bao co kich thudc rat nho, hinh thu da dang. B6 gd gém cac mach gb
16n & phia trong nhé & phia ngoai, xép thanh hinh tam giac xung quanh
bé libe.

* Vi phiu la: Mit cit ngang 14 cay c6 hinh dai, hoi 16i & mat dudi.
Quan sat dudi vat kinh 40 cho thdy céu tao gdm biéu bi trén va biéu bi
dudi, cAu tao boi mot l6p té bao hinh tron xép déu dan nhau, phu lop
cutin diy & phia ngoai. M6 mém gom cac té bao hinh da giac, kich
thudc 16n, xép 16n xon, dé ho cac khoang gian bao 16n. Mo cling gdm
cac té bao xép thanh vong tron kin ¢ giita vi phiu. B6 libe gd & bén
trong mo cimg, bo gd gdbm cac mach gd nho kich thude déu nhau xen k&
v6i cée té bao libe ¢6 kich thude rat nho.

* Pic diém bt than va 1a4: Bot mau xanh lyc nhat. Soi trén kinh
hién vi vat kinh 40 cho thay cac dic diém sau: Méanh biéu bi dudi gdbm
cac t& bao hinh nhiéu canh xép st nhau. Manh biéu bi mang 15 khi.
Manh md mém gé)m cac té bao dai, thanh té bao moéng. Manh mach
vong va manh mach hinh thang. Céac bao tir phan thanh ba nhanh hinh
tam giac 16i ba canh.

3.2. Két qua nghién ciru vé héa hoc

3.2.1. Pinh tinh cic nhém hop chit hiru co

Két qua cho thay cac nhém hop chét c6 trong loai Thach tung dudi
ngua gom: Flavonoid, saponin, coumarin, tanin, alcaloid, chit béo,
steroid, carotenoid, dwong khir, acid amin va polysaccharid.

3.2.2. Chiét xuét, phan lap cac hgp chit

Két qua danh gia hoat tinh rc ché AChE in vitro cho thiy cao chiét
alcaloid c6 tac dung trc ché AChE manh nhat. Do d6, quy trinh chiét
xuét duoc lya chon 1a phuong phap chiét xuét alcaloid dé nghién ciru
thanh phan héa hoc cua loai Thach ting dudi ngwa: Than va 14 cua cay
Thach ting dudi ngua duoc rira sach, thai nho, sy kho & 50°C (1,5 kg),
chiét bang MeOH (3 1an, mdi 1an 5,0 L) & nhiét d6 phong. Thu hoi dung
mdi thu duoc 75g cao toan phan. Cao toan phan duoc hoa tan bang acid
tartaric 3% (1,0 L), loc thu duoc dich loc va phan cén (57g).

- Dich loc acid lic véi ethylacetat, sau do dugc diéu chinh dén pH 10
véi dung dich bdo hoa Na,COs, tiép tuc ldc véi dichloromethan, g0p



dich chiét dichloromethan, sau dé loai bo dung méi thu dugc cin
alcaloid toan phan (ky hiéu: HC, 8 g). Phan l1ap cac hop chét tir cao
alcaloid toan phan thu dugc 5 hop chat alcaloid ky hiéu 1a HP1, HP11A,
HP11B, HP12, HP13.

- Phan cén (57g) duoc rira voi nude cat dén khi trung hoa, sau do
hoa tan cin trong methanol, loc léy dich loc methanol, thu hdi dung méi
thu duoc cin (51 g). Phan tan cdn trong nudc 1di lic véi ethylacetat 3
lan thu duge dich EtOAc, thu héi dung méi thu dugce cao EtOAc (ky
hiéu: HE, 38 g). Phan 1ap cac hop chat tir cao EtOAC (HE) thu duge 10
hop chat ky hiéu 1a: HPA, HPB, HPH, HPD, HPI, HPJ, HPP, HP10A,
HP10B va HP10D.

3.2.3. Xac dinh cdu triic héa hoc ciia cic hop chit

Dua vao cac hing sé vat ly, phd khdi lugng (ESI-MS), phd khdi
luong phéan giai cao (HR-ESI-MS), phd cong hudng tir hat nhan mot
chiéu, hai chiéu (NMR) va ddi chiéu véi cac tai liéu tham khao, da xac
dinh duoc ciu trac cua 15 hop chit.

* Hop chat HP1: Fawcettidin dang bot mau tring. Phé 'H NMR
(CD30D, 400 MHz) &4 (ppm): 2,94 (1H, m, H-1a), 3,12 (1H, m, H-1b);
1,33 (1H, m, H-2a), 1,80°(1H, H-2b); 1,80°(1H, H-3%), 2,23"(1H, H-3b);
2,22°(1H, H-4); 1,99"(1H, H-6a), 2,03"(1H, H-6b); 2,20"(1H, H-7); 1,22
(1H, m, H-8a), 1,41 (1H, m, H-8b); 3,03"(2H, H-9); 1,60"(1H, H-10a),
2,00"(1H, H-10b); 1,60°(1H, H-11a), 2,10°(1H, H-11b); 5,74 (1H, d, J =
5,2 Hz, H-14); 2,34 (1H, m, H-15); 1,08 (3H, d, J = 6,8 Hz, H-16). Pho
BC-NMR (CD30D, 100 MHz) dc (ppm): 61,5 (C-1), 29,9 (C-2), 31,6 (C-
3), 56,9 (C-4), 220,5 (C-5), 44,9 (C-6), 38,4 (C-7), 35,1 (C-8), 53,1 (C-9),
24,3 (C-10), 39,9 (C-11), 47,3 (C-12), 146,7 (C-13), 128,7 (C-14), 29,1
(C-15), 21,0 (C-16).

* Hop chat HP11A: Huperphlegmin A (chit méi) dang dau mau
vang, goc quay cuc riéng [a]?p = - 65 (¢ 0,01, MeOH). Phé IR: 3439 va
1701 cml. Phdé UV: Amax 347 nm. Phé HR-ESI-MS: m/z 397,2122
[M+H]+, CTPT: Ca3H2s04No>. Phé H-NMR chi ra tin hiéu dac trung cua
proton cia nhdm methin olefin [on 7,09 (d, J = 1,5 Hz, H-1")], hai nhdm
methin thudc di vong [Jw 6,88 (d, J = 3,5 Hz, H-3'), 6,52 (d, J = 3,5 Hz,
H-4")], mét nhdm oxymethylen [on 4,60 (2H, s, H- 6')], mot nhém N-



methyl [on 2,51 (3H, s, H-17)], mot nhdom methyl bac 2 [ow 1,24 (3H, d, J
= 7,0 Hz, H-16)], ciing véi 5 nhém methin va 5 nhom methylen. Phé C-
NMR va HSQC cua hop chat HP11A chi ra 23 tin hiéu carbon bao gom
2 carbon cua nhém carbonyl [éc 213,8 (C-14), 210,5 (C-5)], 2 carbon sp?
bac 4 mang oxy [éc 160,1 (C-5"), 152,2 (C-2")], mot carbon sp? bac 4 [dc
138,9 (C-6)], mot carbon sp? nhém methin [oc 120,9 (C-1")], hai carbon
sp? nhém methin thuoc di vong [oc 120,5 (C-3"), 111,5 (C-4")], hai carbon
sp® bac 4 [6c 81,6 (C-13), 63,6 (C-12)], 5 carbon sp® nhém methin [dc
66,2 (C-9), 64,7 (C-3), 61,3 (C-4), 46,9 (C-7), 43,5 (C-15)], 1 carbon
mang oxy cua nhdm methylen [6c 57,6 (C-6")], 1 carbon ctia nhdm N-
methyl [oc 47,0 (C-17)], 5 carbon cua nhém methylen [oc 46,5 (C-1),
37,1 (C-2), 36,7 (C-11), 34,7 (C-8), 20,5 (C-10)], 1 carbon cta nhém
methyl (dc 18,6 (C-1)), tin hi¢u proton cua 5 nhém methylen [d4 3,16 (dt,
J =125, 3,5 Hz, H-1a), 2,56 (tin hiéu chap, H-1b), 2,27 (2H, m, H»-8),
2,19 (m, H-10a), 1,79 (m, H-10b), 2,09 (m, H-11a), 1,58 (dt, J = 13,0,
10,5 Hz, H-11b), 1,99 (m, H-2a), 1,70 (m, H-2b)] va 5 nhom methin [d
4,26 (dd, J=9,5, 6,5 Hz, H-9), 3,67 (q, J = 3,0 Hz, H-3), 3,44 (dt, J = 9,0,
2,0 Hz, H-7), 2,59 (d, J = 3,5 Hz, H-4), 2,40 (m, H-15)]. Trén pho COSY
Xuét hién cac tuong tac H-1a/H-2b, H-1b/H-2a, H-2b/H-3/H-4, H-7/H.-
8/H-15/Hs-16, H-9/H-10a/H-11a, H-10b/H-11b va H-3"/H-4'. Cac tuong
tac HMBC gitra H-3' v6i C-1'/C-2'/C-4'/C-5', H-4' véi C-2//C-3'/C-5' va
H.-6' vai C-4'/C-5' goi ¥ su xuét hién cua hop phan 2,5-disubstituted
dihydrofuran véi nhém olefin va hydroxymethylen trong cau trdc cua hop
chat HP11A. Su xuét hién vong 16-methyl-14-indenon bao gom C-7, C-
16 dugc xac dinh thong qua cac twong tic HMBC gitta H-9 véi C-13/C-
14, H-11a voi C-12/C-13, H-7 vai C-12 va Hs-16 véi C-8/C-14/C-15.
Ngoai ra, cac tuong tac HMBC gitta H-4 véi C-5/C-6/C-12, H-7 véi C-
5/C-6, Ho-8 véi C-6 va H-1' voi C-5/C-6/C-7/C-2/C-3' cho thiy khong
chi cau triic vong cyclopentanon gém C-4, C-5, C-6, C-7 va C-12, ma
con cho thidy c6 lién quan gila vong nay voi hop phan 6-
hydroxymethylen dihydrofuran thong qua lién két doi A® tai C-2'. Ngoai
ra, cac twong tac COSY gitra H-1a/H.-2/H-3/H-4 va H-1b/H-2a va céc
twong tic HMBC cta H-17 véi C-1/C-9 va H-4 véi C-3 chi ra rang
nguyén tir nito gan nhém methyl lién két voi C-9 cia vong cyclopentan



va C-3 lién két v6i C-4 cua vong cyclopentanon. Piéu ndy goi y su 6
mit caa vong N-methylazonan dugc hinh thanh bai lién két gitra nguyén
tir nito, C-1-C-4 va C-9—C-12. Trén co s& cOng thirc phan tir va cac dir
lisu phd NMR néu trén, cho phép xac dinh nguyén tir nito 1a nhém amin
bac 2 va mot vong nita can duoc thiét 1ap dé dat trang thai bdo hoa. Do
do, hop phan amin gan véi C-3 va C-13, diéu nay duoc xac dinh bang
tuong tac HMBC gitra H-3 véi C-13 va vong pyrrolidin véi nhom amin
bac 2, C-3, C-4, C-12 va C-13 hinh thanh cau tric cua hop chat HP11A.
Céc tuong tic NOESY giita H-7/H2-8 v&i H-3' chi ra cAu hinh E tai vi tri
ndi doi AS. Cac tin hiéu twong tac gitta H-4/H-10b, H-4/H-11a va H-7/H-
11b trén phdo NOESY goi ¥ dinh hudng a gitta H-4 va H-7, gitta C-10 va
C-11. Nguogc lai, cac twong tac NOESY gitra H-3/H-8a va su Véng mat
cla cic tuong tac gitta H-3/H2-10 va H-3/Hz-11 chi ra rang H-3 va C-8
trong nhom methylen dinh huéng A. Hon nita, phd NOESY ciing cho
thdy nhom methyl & C-16 & vi tri dbi lap voi H-7. Piéu nay duoc chimg
minh qua twong tac NOESY giita H-7/H-15 va sy ving mit twong tac
gitta H-7/H3-16. Nhu véy, tir cac 1ap luan trén cho phép dé nghi ciu trac
cia hop chit HP11A véi cdu hinh tuong ddi 1a
3S",4R",6E,7R",9R",12S",13S",15S". Hop chit HP11A 14 hop chit moi
duoc dat tén 1a huperphlegmin A.

* Hop chat HP11B: Huperphlegmin B (chdt méi) dang dau mau
vang, goc quay cuc riéng [0]%p = -162 (¢ 0,01, MeOH). Phé IR: 3402 va
1699 cm L. Phé UV: Amax 349 nm, tuong ty nhu hop chat HP11A. Pho
HR-ESI-MS cua hop chat HP11B cho két qua gidng nhu hop chat
HP11A véi cong thirc phan tir 13 CosHas04N2. Céc di lidu phd H va 13C-
NMR cua hop chit HP11B kha twong dong véi hop chat HP11A, ngoai
trir nhom methin ¢ vi tri C-7 (0w 3,51, dc 43,5), nhom carbonyl tai C-14
(0c 215,4), nhdm methin tai C-15 (on 2,77, Jc 40,0) va nhom methyl tai
C-16 (dn 1,32, dc 16,5). Tuy nhién, dir liéu phd 2D-NMR chi ra hop chat
HP11B c6 cau trdc hai chiéu tuong tu nhu hop chat HP11A, cho phép gia
thiét hop chat HP11B 1a mot dong phan lap thé cua hop chat HP11A.
Dang chi y 12 trai nguoc vai dir ligu phd NOESY ciia HP11A, H-7 (9u
3,51) twong tac vai Hz-16 (0w 1,32), nhung khong tuong tac véi H-15 (01
2,77). Biéu nay goi y hop chat HP11B Ia mot dong phan 15-epimer cua



hop chat HP11A. P& nghi nay ciing dwoc ching minh bai su khac biét
dang ké cac gia tri chuyén dich hda hoc cua C-7 giita hai hop chat nay do
hiéu tng che chan caa nhém methyl C-16 1én vi tri C-7. Ngoai ra, khéng
c6 tuong tac Hp-8/H-3' quan sat thay trong phd NOESY ciia HP11A, thay
vao do, xuat hién mdi tuong quan cta H-1' (0w 7,06)/H-3'(0w 6,85) trén
phé NOESY cua HP11B. Ngoai ra, pho NOESY chi ra twong tac giira
Hs-16 va H-6' (dn 4,60), diéu nay khdng xuét hién & hop chat HP11A.
Bang chiing nay cho thay nguyén tir oxy trong vong furan caa hop chat
HP11B huéng vé phia C-8. Su khac biét trong dinh hudng cua vong
furan gitra HP11A va HP11B ¢ thé duoc giai thich bang sy xoay quanh
cau noi lién két C-1"/C-2' ctia hop phan ndy. Tir cac lap luan trén, cu tric
cia hop chat HP11B dugc xac dinh, voi cdu hinh tuwong ddi la
35",4R",6E,7R",9R",125",13S",15R". Hop chét nay ciing 1a hop chat
moai va duge dat tén 1a huperphlegmin B.

* Hop chat HP12: Phlegmariurin B dang dau mau vang niu. Pho
HR-ESI-MS: m/z 262,1800 [M+H]*, CTPT: CisH2sNO-. Phd 'H-NMR
(CD30D, 500 MHz) & (ppm): 3,95 (1H, ddd, J = 12,0; 5,0; 2,0 Hz, H-
1), 3,04 (1H, ddd, J = 12,5; 12,0; 4,5 Hz, H-1b); 2,33 (1H, m, H-2a),
1,42 (1H, m, H-2b); 2,59 (1H, dt, J = 13,0; 2,0 Hz, H-3a), 2,50 (1H, m,
H-3b); 2,40 (1H, dd, J = 15,5; 7,0 Hz, H-6a), 2,17 (1H, dd, J = 15,5; 1,5
Hz, H-6b); 2,88 (1H, m, H-7); 2,08 (1H, m, H-8a), 1,81"(H-8b); 4,02 (1H,
m, H-9a), 3,03 (1H, m, H-9b); 2,80"(H-10); 2,80" (H-11a); 1,94 (1H, m,
H-11b); 2,66 (1H, dd, J= 9,5; 3,5 Hz, H-144), 1,81"(H-14b); 2,00 (1H, m,
H-15); 1,10 (1H, d, J = 7,0 Hz, H-16). Phd *C-NMR (CD:OD, 125
MHz) & (ppm): 51,9 (C-1); 20,8 (C-2); 23,0 (C-3); 142,3 (C-4); 210,8
(C-5); 39,5 (C-6); 42,7 (C-7); 41,4 (C-8); 52,1 (C-9); 26,4 (C-10); 29,8
(C-11); 177,2 (C-12); 176,3 (C-13); 41,4 (C-14); 28,3 (C-15); 26,7 (C-
16).

* Hop chit HP13: Huperzin A dang dau mau vang. Phé 'H-NMR
(DMSO, 500 MHz) 6w (ppm): 6,13 (1H, d, J = 9,5 Hz, H-2); 7,79 (1H, d,
J=9,5Hz, H-3); 2,60 (1H, dd, J = 17,0; 5,0 Hz, H-6a), 2,47"(H-6b); 3,52
(1H, m, H-7); 5,39 (1H, brs, J = 4,5 Hz, H-8); 1,61 (2H, d, J = 7,0 Hz, H-
10); 5,49 (1H, g, J = 7,0 Hz, H-11); 2,06 (1H, d, J = 17,0 Hz, H-14a);
1,97 (1H, d, J = 17,0 Hz, H-14b); 1,48 (3H, s, H-16). Phd *C-NMR
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(DMSO, 125 MHz) dc (ppm): 162,7 (C-1); 116,9 (C-2); 139,7 (C-3);
122,0 (C-4); 142,3 (C-5); 34,9 (C-6); 32,3 (C-7); 124,5 (C-8); 12,1 (C-
10); 110,7 (C-11); 142,0 (C-12); 53,7 (C-13); 48,8 (C-14); 133,6 (C-15);
22,4 (C-16).

* Hop chat HPA: Huperphlegmarin A (Chit méi) dang bot mau
vang nhat. Phd UV (MeOH): Amax 299, 355 nm ggi y sy c6 mat cua hé
vong thom lién hop. Phd HR-ESI-MS: m/z 3451697 [M-H], CTPT:
C20H260s. Phd *H-NMR cho thdy sy ¢c6 mit ciia 3 nhém methyl bac ba
tai o4 1,23, 1,24, 1,53; 1 nhdm methyl béac hai tai o4 1,36 (d, J = 6,5 Hz).
Ngoai ra, con xuét hién tin hiéu ctia 1 proton nhém methin mang oxy tai
on 4,59 (d, J = 13,5 Hz) va 2 proton ctia nhdom methylen mang oxy tai o4
4,27 (d, J=9,0, 6,5 Hz) va 4,80. Phé *C-NMR, DEPT va HSQC cua
HPA xuit hién tin hiéu ctia 20 carbon, bao gdm 4 nhém methyl, 4 nhom
methylen, 3 nhdm methin va 9 carbon khéng mang hydro, trong d6 c6 1
carbon carbonyl tai dc 205,5 (C-7), 1 carbon ctia nhom oxymethylen tai
oc 81,7 (C-16) va 1 carbon cua nhém oxymethin tai dc 73,4 (C-6). Cac dir
kién trén goi y hop chat HPA 1a mét abietan diterpenoid. Céc tuong tac
HMBC gilra H-18 (on 1,23)/H-19 (0w 1,24) va C-3 (oc 43,8)/C-4 (Jc
35,0)/C-5 (dc 56,2) cho phép xac dinh vi tri nhom gem-dimethyl tai C-4.
Tuong tu, twong tic HMBC tir H-20 (d 1,53) dén C-1 (Jc 38,1)/C-5/C-9
(0c 141,7)/C-10 (dc 42.9) khang dinh nhom methyl bac ba con lai tai C-
10. Nhém methyl bac hai (C-17) tai C-15 duoc xac dinh qua cac tuong
tac HMBC gitta H-17 (on 1,36) va C-13 (oc 117,3)/C-15 (dc 36,4)/C-16
(oc 81,7). Ngoai ra, tuong tac gitra H-16 (u 4,27, 4,80) va C-12 (oc
159,2) ching t6 C-16 lién két v6i C-12 qua cau oxy goi y su ¢ mit cia
1,2,3-trisubstituted dihyfrofuran. Tuong tic HMBC gitta H-5 (dn
1,79)/H-6 (on 4,59) va C-7 (dc 205,5) khang dinh vi tri cia nhém
carbonyl tai C-7. Céc 1ap ludn trén cho phép xac dinh ciu triic cua hop
chit HPA la 12,16-epoxy-6,11,14-trihydroxy-8,11,13-abietatrien-7-on.
Cau tric nay twong tu nhur hgp chat HPB ngoai trir sy vang mit cia lién
két doi tai A°. Phd CD cua hop chat HPA cho thay hiéu tmg cotton 4m tai
237 nm va 255 nm, dwong tai 218 nm va 312 nm, tuong tu nhu hop chat
cyrtophyllon B. Hang sb twong tac 16n gitra H-5 va H-6 (Js6 = 13,5 Hz)
khang dinh vi tri trans-diaxial giita ching va dinh hudng « ctia nhém 6-
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OH. Ngoai ra, dya vao quy tic CD keton cho nhém C=0: Nhém CH3-20
& vi tri f do d6 s& nam phia bén phai phia dudi, cho hiéu g cotton (-) va
¢6 cau hinh S, v6i H-5 & vi tri a-axial do d6 nam & phia bén trai phia trén,
¢6 hiéu tmg cotton (-) va c6 cdu hinh S, twong tu str dung quy tic nay dbi
v6i nhom thé OH-6 ¢ vi tri a-axial, do d6 s& ndm & phia bén trai phia
duéi, cho hiéu tmg cotton (+) va c6 cau hinh R. Trén phé NOESY cua
HPA cho thiy tuong tac gitta H-5/H-6 va H-6 voi H-19/H-20 ciing nhur
viéc khong quan sat thay tuong tac H-5/H-20 trén phd NOESY. Tuong
tu, hang sb tuong tac giita H-15 va H-16a (Jis16 = Jaa = 9,0; 6,0 Hz) cho
thay vi tri trans-diaxial gitta H-15 va H-16a. Do d6, CHs-17 & vi tri axial
so v6i H-15 va dinh huéng « cia CHsz-17. Thém vao dé, trén phd
NOESY con thdy sy xuat hién twong tic gitra H-17 (J = 1,36 d (6,5)) va
H-18 (1,23 s), H-18 (1,23 s) v6i H-5 (1,79 d (13,5)), do d6 dugc vi tri
twong d6i cuia H-5, H-17 va H-18. Tir cac 1ap luan trén, ciu tric héa hoc
cta hop chit HPA duoc thiét lap 1a (5S, 6R, 10S, 15R)-12,16-epoxy-
6a,11,14-trihydroxy-8,11,13-abietatrien-7-on va dugc dit tén la
huperphlegmarin A.

* Hop chiat HPB: Lycoxanthol dang bt mau vang nhat. Phd UV
(MeOH): Amax 295, 335, 381 nm. Phé HR-ESI-MS: m/z 345,1697
[M+H]*, CTPT: C2H240s. Phd "H-NMR (DMSO, 500 MHz) &4 (ppm):
1,62 (1H, m, H-1a), 3,25 (1H, m, H-1b); 1,72 (1H, m, H-2a); 1,87 (1H,
m, H-2b); 1,43°(H-3a); 2,08 (1H, m, H-3b); 3,70 (1H, m, H-15); 4,28
(1H, dd J = 9,0; 6,0 Hz, H-16a); 4,80"(H-16B); 1,38 (3H, d, J = 7,0 Hz,
H-17); 1,45 (3H, s, H-18); 1,48 (3H, s, H-19); 1,68 (3H, s, H-20). Phd
3C-NMR (DMSO, 125 MHz) & (ppm): 30,8 (C-1); 18,6 (C-2); 37,4
(C-3); 37,5 (C-4); 144,9 (C-5); 143,2 (C-6); 185,0 (C-7); 108,1 (C-8);
142,0 (C-9); 43,2 (C-10); 133,0 (C-11); 157,5 (C-12); 117,1 (C-13);
155,0 (C-14); 36,5 (C-15); 81,5 (C-16); 18,9 (C-17); 28,5 (C-18); 27,6
(C-19); 27,6 (C-20).

* Hop chit HPH: Huperphlegmarin B (Chat méi) dang bot mau vang
nhat. Phé HR-ESI-MS: m/z 329,1747 [M-H], m/z 331,1925 [M+H]*,
CTPT: CxH2604. Pho 'H-NMR (DMSO, 500 MHz) &4 (ppm): 3,97 (1H,
dd, J = 12,5; 3,5, H-1); 2,04 (1H, m, H-2a); 2,35 (1H, dg, J = 12,0; 4,5,
H-2b); 1,59 (1H, m, H-3a); 1,82 (1H, m, H-3b); 1,98 (1H, d, J = 12,5, H-
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5); 454 (1H, d, J = 12,5, H-6); 7,23 (1H, s, H-14); 3,35 (1H, m, H-15);
1,21 (1H, d, J = 7,0, H-16); 1,21 (1H, d, J = 7,0, H-17); 1,17 (3H, s, Hs-
18); 1,30 (3H, s, H3-19); 1,29 (3H, s, H3-20). Phd *C-NMR (DMSO, 125
MHz) & (ppm): 30,8 (C-1); 18,6 (C-2); 37,4 (C-3); 37,5 (C-4); 1449 (C-
5); 143,2 (C-6); 185,0 (C-7); 108,1 (C-8); 142,0 (C-9); 43,2 (C-10); 133,0
(C-11); 157,5 (C-12); 117,1 (C-13); 155,0 (C-14); 36,5 (C-15); 81,5 (C-
16); 18,9 (C-17); 28,5 (C-18); 27,6 (C-19); 27,6 (C-20). Céu tric hoa hoc
ctia hop chat HPH duoc thiét 1ap 1a (1R, 5S, 6R, 10S)-1,11-epoxy-6¢,12-
dihydroxy-8,11,13-abietatrien-7-on. Pay 1a hop chit méi, duoc dat tén 1a
huperphlegmarin B.

* Hop chat HPD: 21p-hydroxyserrat-14-en-34-yl acetat dang bot
mau trang. Phd H-NMR (CDCls, 500 MHz) dn (ppm): 1,79 (1H, dt, J =
13,5; 4,0, H-1a), 1,18" (1H, H-1b); 1,98" (1H, H-2a), 1,62°(1H, H-2b);
4,46 (1H, dd, J = 11,5; 5,0 Hz, H-3); 0,86"(1H, H-5); 1,47°(1H, H-6);
1,40°(1H, H-7a); 1,20°(1H, H-7b); 0,80°(1H, H-9); 1,72°(1H, H-11a),
1,07°(1H, H-11b); 1,98"(1H, H-12a), 1,15 (1H, br,d, J = 12,5 Hz, H-12b);
1,85"(1H, H-13); 5,33(1H, br,s, H-15); 1,88°(1H, H-16a), 1,67"(1H, H-
16b); 1,69°(1H, H-17); 1,55"(1H, H-19a), 1,44"(1H, H-19b); 1,93"(1H, H-
20a), 1,62°(1H, H-20b); 3,45 (1H, s, H-21); 0,85 (3H, s, H-23); 0,84 (3H,
s, H-24); 0,82 (3H, s, H-25); 0,84 (3H, s, H-26); 2,23 (1H, br,d, J = 14,5
Hz, H-27a), 1,70*(1H, H-27b); 0,69 (3H, s, H-28); 0,87 (3H, s, H-29);
0,93 (3H, s, H-30); 2,04 (3H, s, H-2"). Phd *C-NMR (CDCls, 125 MHz)
dc (ppm): 38,13 (C-1); 23,87 (C-2); 80,9 (C-3); 38,32 (C-4); 55,87 (C-5);
18,82 (C-6); 45,08 (C-7); 37,17 (C-8); 62,81 (C-9); 37,47 (C-10); 25,21
(C-11); 27,22 (C-12); 56,9 (C-13); 138,5 (C-14); 122,2 (C-15); 24,04 (C-
16); 43,45 (C-17); 35,98 (C-18); 31,24 (C-19); 25,47 (C-20); 76,26 (C-
21); 37,93 (C-22); 28,12 (C-23); 16,58 (C-24); 15,82 (C-25); 19,81 (C-
26); 56,21 (C-27); 13,32 (C-28); 21,8 (C-29); 27,73 (C-30); 171 (C-1%);
21,33 (C-2).

* Hop chat HPI: 21a-hydroxyserrat-14-en-34-yl acetat dang bot
trang. Phé H-NMR (CDCls, 500 MHz) 8 (ppm): 1,79 (1H, dt, J = 14,5;
5,0 Hz, H-1a), 1,25"(1H, H-1b); 1,63"(2H, H-2); 4,46 (1H, dd, J = 12,0;
50 Hz, H-3); 0,86° (1H, H-5); 1,47" (2H, H-6); 1,40°(1H, H-7a),
1,20"(1H, H-7b); 0,80%(1H, H-9); 1,70°(1H, H-11a), 1,07°(1H, H-11b);
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1,97°(1H, H-12a), 1,12°(1H, H-12b); 1,73"(1H, H-13); 5,33 (1H, br,s, H-
15): 2,09 (1H, dm, H-16a), 1,90°(1H, H-16b); 1,23°(1H, H-17); 1,87 (1H,
dt, J = 14,0; 5,0 Hz, H-19a); 1,25°(1H, H-19b); 1,63 (2H, H-20); 3,23
(1H, dt, J = 11,5; 4,5 Hz, H-21); 0,85 (3H, s, H-23); 0,84 (3H, s, H-24);
0,83 (3H, s, H-25); 0,83 (3H, s, H-26); 2,22 (1H, br,d, J = (14,5 Hz, H-
27a): 1,73"(1H, H-27b); 0,67 (3H, s, H-28): 0,83 (3H, s, H-29); 0,96 (3H,
s, H-30); 2,04 (3H, 5, H-2). Phé C-NMR (CDCls, 125 MHz) 5c (ppm):
38,29 (C-1); 23,85 (C-2); 80,84 (C-3); 38,1 (C-4): 55,82 (C-5); 18,79 (C-
6); 45,01 (C-7): 37,15 (C-8); 62,7 (C-9): 37,9 (C-10); 25,26 (C-11); 27,24
(C-12); 57,18 (C-13); 138,1 (C-14); 122,3 (C-15); 24,07 (C-16); 49,51
(C-17): 36,13 (C-18); 37,12 (C-19); 27,69 (C-20); 79,16 (C-21); 38,88
(C-22): 28,1 (C-23); 16,57 (C-24); 15,81 (C-25): 19,81 (C-26); 55,99 (C-
27): 13,43 (C-28); 14,63 (C-29); 27,57 (C-30); 171,00 (C-1); 21,31 (C-
2.

* Hop chat HPJ: 21a-hydroxyserrat-14-en-3g-ol dang bot trang.
Phdé HR-ESI-MS: m/z 477,3503 [M+CI], CTPT: CsoHs00-. Phé H-
NMR (CDCl; & CDsOD, 500 MHz) 6u (ppm): 0,95(1H, H-1a), 1,79
(1H, dt, J = 13,5; 3,5 Hz, H-1b); 1,61°(1H, H-2a), 1,12°(1H, H-2b); 3,17
(1H, dd, J = 105; 55 Hz, H-3); 0,77°(1H, H-5); 1,45"(2H, H-6);
1,18°(1H, H-7a), 1,39 (1H, dt, J = 13,0; 3,0 Hz, H-7h); 0,80"(1H, H-9):
1,06"(1H, H-11a), 1,72°(1H, H-11b); 2,00 (1H, m, H-12a), 1,61*(1H, H-
12b); 1,75"(1H, H-13); 5,33 (1H, br,s, H-15); 2,09 (1H, dm, J = 18,0 Hz,
H-16a), 1,93 (1H, m, H-16b): 1,24 (1H, dd, J = 12,0; 5,5 Hz, H-17); 1,85
(1H, dt, J = 13,5; 3,5 Hz, H-19a); 1,11°(1H, H-19b); 1,61*(2H, H-20):
3,21 (1H, dd, J = 11,0; 5,0 Hz, H-21); 0,96 (3H, s, H-23); 0,76 (3H, s, H-
24): 0,81 (3H, s, H-25): 0,83 (3H, s, H-26): 2,21 (1H, brs, d, J = 14,0 Hz,
H-27a), 1,76°(1H, H-27b); 0,67 (3H, s, H-28); 0,82 (3H, s, H-29); 0,95
(3H, s, H-30). Phé C-NMR (CDCl3 & CDs;0D, 125 MHz) dc (ppm):
38,50 (C-1); 27,16 (C-2); 78,49 (C-3); 38,76 (C-4); 55,61 (C-5); 18,74
(C-6); 45,00 (C-7); 36,93 (C-8); 62,71 (C-9); 38,00 (C-10); 25,13 (C-11);
27,05 (C-12); 57,04 (C-13); 138,10 (C-14); 122,00 (C-15); 23,89 (C-16);
49,73 (C-17); 35,92 (C-18); 37,03 (C-19); 27,01 (C-20); 78,80 (C-21);
38,66 (C-22); 27,84 (C-23); 15,22 (C-24); 15,52 (C-25); 19,59 (C-26):
55,90 (C-27); 13,18 (C-28); 14,40 (C-29): 27,29 (C-30).
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* Hop chat HPP: Lycophlegmariol A dang bot mau trang. Phd HR-
ESI-MS: m/z 621,4156 ([M-H]), CTPT: CsHs:Os Phé H-NMR
(CDsOD, 500 MHz) 6n (ppm): 1,48%(1H, H-1a), 1,03 (1H, m, H-1b);
1,857(1H, H-2a), 1,54°(1H, H-2b): 5,02 (1H, brs, H-3); 1,35"(1H, H-5);
1,48 (2H, s, H-6); 1,39°(1H, H-7a), 1,23 (1H, m, H-7b); 0,90°(1H, H-9);
1,81 (1H, m, H-11a), 1,18°(1H, H-11b); 2,04"(1H, H-12a), 1,18°(1H, H-
12b); 1,94°(1H, H-13); 5,35 (IH, s, H-15); 2,02°(1H, H-16a), 1,95°(1H,
H-16b); 1,74"(1H, H-17): 1,60°(1H, H-19a), 1,52"(1H, H-19b); 1,97"(1H,
H-20a), 1,60"(1H, H20b); 3,46 (1H, brs, H-21); 0,88 (3H, s, H-23); 3,71
(1H, d, J = 11,5 Hz, H-24a), 3,38 (1H, d, J = 11,5 Hz, H-24b); 0,82 (3H,
s, H-25); 0,86 (3H, s, H-26); 2,32 (1H, d, J = 14,5 Hz, H-27a), 1,74"(1H,
H-27b); 0,76 (3H, s, H-28); 0,91 (3H, s, H-29); 0,93 (3H, s, H-30); 2,62
(2H, 1, J = 7,0 Hz, H-2); 2,82 (2H, m, H-3'); 6,66 (1H, d, J = 2,0 Hz, H-
5: 6,68 (1H, d, J = 8,5 Hz, H-8): 6,55 (1H, dd, J = (8,5, 2,0 Hz, H-9').
Phé C-NMR (CD:OD, 125 MHz) dc (ppm): 34,9 (C-1); 23,7 (C-2);
754 (C-3): 43,6 (C-4); 52,5 (C-5); 19,8 (C-6); 46,5 (C-7); 38,4 (C-8);
64,2 (C-9): 39,1 (C-10): 26,3 (C-11): 28,5 (C-12): 58,3 (C-13); 139,9 (C-
14): 1234 (C-15); 25,1 (C-16); 44,6 (C-17); 37,1 (C-18); 32,4 (C-19);
26,5 (C-20); 77,0 (C-21); 384 (C-22); 22,7 (C-23); 65,3 (C-24); 16,6 (C-
25): 20,3 (C-26): 57,5 (C-27); 13,9 (C-28); 22,4 (C-29): 28,4 (C-30);
1747 (C-1'); 37,3 (C-2'); 31,7 (C-3): 1333 (C-4); 116,4 (C-5); 146,3
(C-6'); 144,7 (C-T'); 116,4 (C-8): 120,5 (C-9).

* Hop chat HP10A: 5-hydroxymethyl-2-furaldehyd dang dau, mau
vang. Phé H-NMR (CDsOD, 500 MHz) dy (ppm): 9,56 (1H, s, H-1);
7,40 (1H, d, J = 3,5 Hz, H-3); 6,60 (1H, d, J = 3,5 Hz, H-4); 4,63 (2H, s,
H-6). Phé C-NMR (CD0D, 125 MHz) dc (ppm): 179,5 (C-1); 153,9
(C-2): 124,8 (C-3): 110,9 (C-4): 163,2 (C-5): 57,6 (C-6).

* Hop chat HP10B: rehmanon C dang dau mau vang nhat. Phé HR-
ESI-MS: m/z 189,0513 [M+Na]", CTPT: CgH1oOs. Phé 'H-NMR
(CD;OD, 500 MHz) dy (ppm): 2,35 (3H, s, H-1); 6,60 (1H, d, J = 16,0
Hz, H-3); 7,43 (1H, d, J = 16,0 Hz, H-4); 6,81 (1H, d, J = 3,5 Hz, H-6);
6,47 (1H, d, J = 3,5 Hz, H-7): 4,58 (2H, 5, H-9). Phé 3C-NMR (CD;0D,
125 MHzZ) dc (ppm): 27,2 (C-1); 200,8 (C-2); 124,7 (C-3); 131,8 (C-4);
151,9 (C-5); 118,6 (C-6); 111,2 (C-7): 1633 (C-8); 57,5 (C-9).
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* Hop chit HP10D: Loliolid dang dau, mau vang. Pho HR-ESI-MS:
m/z 197,1171 ([M+H]*), CTPT: CuH160s. Phd *H-NMR (CD;0OD, 500
MH2z) dn (ppm): 5,77 (1H, s, H-3); 1,55 (1H, dd, J = 4,0; 14,0 Hz, H-6a),
2,01 (1H, td, J = 3,0; 14,0 Hz, H-6b); 4,24 (1H, tt, J = 3,0; 4,0 Hz, H-7);
1,76"(1H, H-8a), 2,44 (1H, td, J = 3,0; 14,0 Hz, H-8b); 1,30 (3H, s, H-10);
1,49 (3H, s, H-11); 1,78 (3H, s, H-12). Ph *C-NMR (CDsOD, 125 MHz)
dc (ppm): 174,4 (C-2); 113,3 (C-3); 185,7 (C-4); 37,2 (C-5); 48,0 (C-6);
67,2 (C-7); 46,4 (C-8); 89,0 (C-9); 31,0 (C-10); 26,9 (C-11); 27,4 (C-12).

I
16V

Huperphlegmarin A (HPA) Huperphlegmarin B (HPH) Lycoxanthol (HPB)

2
21B-hydroxyserrat-14-en-33-yl acetat (HPD) 21oa-hydroxyserrat-14-en-33-yl acetat (HPT)
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7 6 HO

4 3

5-hydroxymethyl-2-furaldehyd (HP10A) rehmanone C (HP10B) Loliolid (HP10)
Hinh 4.1. Céu triic hoc hoc ciia 15 hop chit phén ldp tir
lodi Thach tung dudi ngwa

3.3. Két qua nghién ciru vé déc tinh cp va tac dung sinh hoc

Chuan bj mau thtr doc tinh cap va nghién ciu tac dung sinh hoc in vivo:

L4y 1,5 kg than va 14 cay Thach ting dudi ngya kho (twong duong
v6i 6 kg duoc liéu tuoi) cho vao binh chiét, @6 methanol ngap duoc lidu
(khoang 6 lit), ngdm & nhiét o phong trong 24 gio, sau dé rat 1ay dich
chiét, chiét 3 1an, gop dich chiét va co quay dudi &p suat giam dé loai bo
dung mdi thu duoc cao chiét methanol toan phan (75 g). Phan tan cao
methanol toan phan trong dung dich acid tartaric 3% (diéu chinh dé dat
pH 1-2), gan lay dich loc. Dich loc sau d6 duoc Iac véi ethylacetat (dé
loai tap), sau d6 duoc kiém hoa bang dung dich Na,COjz bio hoa (diéu
chinh @& dat pH 10). Dung dich sau khi kiém hoa dwgc lic voi
dichloromethan 3 lan, gop dich chiét dichloromethan, c¢6 quay dudi ap
sut giam thu dugc cao chiét alcaloid toan phan (8 g). Lap lai quy trinh
chiét 3 lan, thu dugc 24 g cao chiét alcaloid toan phan (d6 am 8,2%).

3.3.1. Két qua nghién ctru vé ddc tinh cip

D3 x4c dinh LDsp cua Litchfield Wilcoxon, xac dinh duoc lidu LDsg
ctia cao chiét alcaloid loai Thach ting dudi ngua dudng udng trén chudt
nhit trang 1a 1170 mg/kg (khoang tin cdy 95% ctia LDso | 1148 mg/kg
— 1192 mg/kg), twong duong 219,38 g duoc liéu kho/kg thé trong chudt.
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3.3.2. Két qua nghién ciru vé tac dung sinh hoc

3.3.2.1. Tac dung trc ché AChE in vitro

a) Tac dung wrc ché AChE cua cao chiét toan phan va cao chiét phan
doan: Két qua cho thdy cao chiét alcaloid toan phan co tic dung manh
nhat v6i gia trj ICso 1,54 + 0,10 pug/ml. Cao chiét nu6c, cao chiét
methanol, cao chiét dicloromethan cé tic dung tc ché AChE véi gia tri
ICso 14n luot 13 49,81 + 0,80; 97,44 + 2,33; 433,07 + 7,16; con lai cao
chiét n-hexan va cao chiét ethyl acetat hau nhu khong c6 tac dung.

b) Tac dung trc ché AChE cua cac hop chit phan 1ap duoc: Két
qua danh gia hoat tinh @rc ché AChE ctia 15 hop chat sach phan lap
duge tir loai Thach ting dudi ngwa cho thiy hop chat huperzin A
(HP13) ¢6 hoat tinh trc ché AChE in vitro manh véi ICso = 0,74 + 0,04
uM, manh hon ching duong galantamin (ICso = 0,33 + 0,01 uM) &
cung diéu kién thir nghiém. Hai alcaloid méi 1a huperphlegmin A
(HP11A) va huperphlegmin B (HP11B) ciing c6 hoat tinh wc ché
AChE véi gia tri ICso 1an luot 14 65,50 + 1,83 va 73,55 + 1,94 pM.

3.3.2.2. Tac dung cai thién hanh vi nhan thirc va tri nhé

a) Két qua thir nghiém mé 16 chit Y
Bang 3.19. Két qua danh gia hanh vi trong thir nghiém mé 1§ chir Y

Nh6m nghién citu Tf;ng,sé Iz‘ag di vao Phj‘?m trz_'aﬂm vén dong
cac canh (X +SD) | luan phién (X + SD)
Chuang sinh ly (1) 16,00 + 4,37 85,21 +17,60
Scopolamin (2) 51,10 + 25,02 55,70 + 19,92
T1 (50 mg/kg) (3) 36,30 + 24,96 64,29 + 23,03
T2 (100 mg/kg) (4) 18,80 + 13,59 76,48 + 24,13
T3 (150 mg/kg) (5) 23,50 + 6,11 86,33 + 11,84
Donepezil (5 mg/kg) (6) 24,40 £ 13,18 80,23 + 14,65
. p(1-2)<0,001 pp((16 22))< <06?15
p(4,5,6-2)<0,05 0(5-2)<0,01

Két qua & Bang 3.19 cho thy: c6 sy khac biét c6 ¥ nghia thong ké
vé phan trim van dong luan phién & cdc nhom nghién ciru [F(5,59) =
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4,135, p = 0,003]. Cu thé, phan traim van dong luan phién ¢ nhom tiém
scopolamin 1& thap hon c6 y nghia théng ké so voi nhom chimg
(Tukey, p<0,05); phén tram van dong luan phién & nhom chudt uéng
mAu nghién ctru véi lidu 150 mg/kg 14 co sy khac biét co ¥ nghia
thong ké (Tukey test, p<0,01) so véi nhom tiém scopolamin.

b) Két qua & thir nghiém nhan dién d6 vat
*) Ty 1 phdn tram thoi gian khdm phd do vit 6 pha luyén tip: Két
qua vé ty 1é thoi gian kham pha cac d6 vat ciia chudt ¢ pha luyén tap.
Phuong phép thdng ké so sanh gi tri trung binh sir dung kiém dinh
paired-sample t-test cho thay khong c6 sy khac biét c6 y nghia thong
ké vé thoi gian kham pha giita hai dd vat & tat ca cac nhom nghién ciru
(p>0,05).

*) Ty I¢ phan tram thoi gian khiam phd dé vit ¢ pha kiém tra:
Béng 3.21. Ty I¢ phin trim thoi gian kham pha d6 vét 6 pha kiém tra

Nhém nahién ci Ty 1& % thoi gian kham pha
omngmeEn et T vaten (a) [ vatméi (B) P
Nhém chang sinh ly | 39,24 21,48 | 60,76 + 21,48 | 0,025
Nhom scopolamin 46,59 + 11,52 | 53,41 +11,52 | 0,373
T 1 (50mg/kg) 42,67 + 12,36 | 57,33 +12,36 | 0,094
T 2 (100mg/kg) 38,75+ 22,98 | 61,25+22,98 | 0,033
T 3 (150mg/kg) 33,95 + 20,49 | 66,05 + 20,49 | 0,035
Donepezil (5 mg/kg) 34,16 £ 20,18 | 65,84 £ 20,18 | 0,035

Két qua & Bang 3.21 cho thiy, & nhém tiém scopolamin, thoi
gian kham pha giita hai d0 vat cii va d0 vat méi 1a khong khac biét
c6 y nghia théng ké (p>0,05). Khi st dung miu nghién ctru, thoi
gian kham pha dd vat moéi cao hon c6 y nghia théng ké so véi dd
vat cil dugc thay ¢ nhom sir dung lidu 100 mg/kg, 150 mg/kg va
donepezil liéu 5 mg/kg (p<0,05).

c) Két qua & thtr nghi€ém mé 16 nuéc Morris:

*) Thoi gian tiém (théi gian chut boi dén bén db)-
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Két qua & Bang 3.22 cho thay c6 su khac biét vé thoi gian tiém
gitra 6 nhom nghién ciru [F(5,54)=10,154, p<0,001]. Cu thé, thoi
gian tiém ciia nhom chudt duogc tiém scopolamin cao hon c¢o ¥
nghia théng ké so v&i nhom ching sinh 1y (Tukey test, p<0.001). O
nhom chudt udng mau nghién ciru lidu 150 mg/kg, thoi gian tiém
ngan hon cé y nghia thong ké so véi nhom tiém scopolamin (Tukey
test, p<0,001) twong tu nhu khi diéu trj bang donezepil lidu 5
mg/kg.

Bang 3.22. Thoi gian tiém tir ngay 1 dén ngay 7

Nhém —

Thoi gian tiém (X + SD, giay)

. Chang | Scopol- -gé ;(_)20 ;—5% Donepezil
Thoi sinhly | amin 5 mg/kg
gian mg/kg | mg/kg | mg/kg

Ngayl | 47,95+ | 4794+ | 4936+ | 50,09+ | 4831+ 44,89 +
14,93 13,15 6,56 7,92 10,73 15,53

Ngay2 | 41,09+ | 4580+ | 48,87+ | 42,72+ | 43,30+ 39,46 +
17,61 10,61 8,52 11,03 12,44 12,90

Ngay3 | 40,39+ | 46,16+ | 47,72+ | 4252+ | 36,68 + 39,84 +
11,14 12,46 7,33 9,80 10,90 10,49

Ngay4 | 3252+ | 4754+ | 36,15+ | 3498+ | 3004+ | 2939+

1617 | 969 | 1076 | 11,77 | 952 11,53
Ngay5 | 2650+ | 42,93+ | 3563+ | 37,93+ | 31,89+ | 2662+
1521 | 851 | 1142 | 1058 | 14,66 12,13
Ngay 6 | 24,84+ | 4445+ | 4061+ | 32,83+ | 22,90+ | 2115+
1596 | 1512 | 1595 | 10,70 | 808 7,86
Ngdy 7 | 2444+ | 4383+ | 3992+ | 3521+ | 1806+ | 2360+
1648 | 1097 | 1042 | 1455 | 11,40 8,92

*) Quang dwong chudt boi dén bén dé:

Bang 3.23 cho thiy c6 su khac biét vé& quing duong boi dén dich
gitta 6 nhom nghién ciru [F(5,54)=7,58, p<0,001]. Cu thé, quing
duong boi dén bén dd & nhom chudt tiém scopolamin dai hon 6 y
nghia thong k& so v6i nhém ching sinh 1y (Tukey test, p<0,001).
Quéng dudng boi dén dich & nhom chudt duge udng miu nghién ciru
lidu 150 mg/kg va donepezil 5 mg/kg ngin hon c6 ¥ nghia thong ké so
véi nhom tiém scopolamin (Tukey test, p<0,01 va p<0,05).

20



Bang 3.23. Quing dwong chudt boi dén bén dd

Nhom Quing dudng chudt boi dén bén ad (X + SD, cm)
Chang | Scopol- T T2 T3 Donepezil
Thoi sinhly | amin | 0 (100 1 (50 5 oka)
gian mg/kg) | mg/kg) | mg/kg)
Ngay 1 786+ | 875+ | 9,20 9,08 + 9,23+ 8,98 +
2,21 2,54 2,16 1,54 1,43 3,67
Ngay 2 6,73+ | 7,98+ | 9,46 7,63+ 8,39+ 8,30 =
2,72 1,37 1,68 1,81 2,36 3,40
Ngay 3 741+ | 848+ | 8,44 8,07 7,50 = 8,35+
2,34 1,90 1,14 1,55 2,26 2,90
Ngay4 | 566+ | 956+ | 7,07+ | 7,42+ | 7,04+ 6,01 +
3,12 2,63 2,22 2,37 1,91 1,54
Ngay5 | 462+ | 815+ | 649+ | 7,20+ | 672+ 587 +
2,76 2,44 2,05 2,95 2,64 2,32
Ngay6 | 464+ | 9,05+ | 7,00+ | 596+ 541+ 515+
3,14 2,86 2,78 2,39 2,44 1,35
Ngady 7 | 420+ | 873+ | 736+ | 649+ | 432+ 6,19 +
2,40 1,83 1,27 2,69 2,49 2,22

*) Thoi gian boi ¢ géc phan tir dit bén dé trude dé ¢ ngay thir 8:
Bang 3.24. Thoi gian boi & géc phan tu diit bén d6 truée d6 ¢ ngay 8

Nhém nghién ciu Thaéi gian chudt boi trong géc phan tu dit
bén d6 trude dé ¢ ngay 8 (X + SD, giay)
Nhém ching sinh ly (1) 32,17 + 14,86
Nhdm scopolamin (2) 11,34 £ 5,05
T 1 (50 mg/kg) (3) 17,63 + 11,56
T 2 (100 mg/kg) (4) 36,37 + 13,46
T 3 (150 mg/kg) (5) 33,74 + 7,88
Donepezil (5 mg/kg) (6) 35,61 +7,16
p p(1-2) < 0,001; p(4,5,6-2) < 0,001

Béng 3.24 cho thiy thoi gian chudt boi & goc phan tu dit bén do
trudec d6 & nhom tiém scopolamin giam c6 y nghia théng ké so voi
nhém ching sinh 1y (p<0,001). Thoi gian boi & ving dat bén dd trudce
d6 tang c6 y nghia thong ké so v6i nhém tiém scopolamin dugc thiy &
nhém chudt st dung mau nghién ctru v6i lidu 100 mg/kg va liéu 150
mg/kg, trong dwong voi donepezil véi lidu 5 mg/kg (p<0,001).
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3.3.2.3. Tac dung trc ché hoat dong AChE in vivo

Bang 3.25. Hoat @9 ciia AChE & hdi hai ma

Nhdm nghién ciu

Hoat d9 AChE

(X + SD, mmol/mg/phuit)

Chung sinh ly (1) 39,53 + 16,69
Scopolamin (2) 60,94 + 17,20
T 1 (50 mg/kg) (3) 57,41 + 16,11
T 2 (100 mg/kg) (4) 42,74 + 14,28
T 3 (150 mg/kg) (5) 37,41 + 10,19
Donepezil (5 mg/kg) (6) 40,23 £ 14,98

p

p(1-2)<0,05; p(5,6-2)<0,05

Bang 3.25 cho théy ¢6 su khac biét c6 ¥ nghia théng ké vé& hoat do cta
AChE ¢ hdi hai mi gitta cic nhom nghién ciu [one way ANOVA,
F(5,59) = 4,468, p = 0,002]. Hoat d6 ctia AChE hdi hai mi & nhom tiém
scopolamin cao hon c¢6 ¥ nghia théng ké so v6i nhoém chimg (p<0,05).
Hoat d6 ctia AChE hoi hai ma cta nhom dung mau nghién ciru lidu 150
mg/kg gidam c6 ¥ nghia thong ké so v6i & nhom tiém scopolamin

(p<0,05), trong tu nhém st dung donepezil lidu 5 mg/kg.

3.3.2.4. Két qud vé hoat tinh chéng lio suy

Két qua vé hoat tinh chdng 130 suy duoc thé hién théng qua sy thay
d6i ndng d6 MDA, SOD va GSH-Px huyét trong.
Bang 3.26, 27, 28. Nong do MDA, SOD va GSH-Px huyét twong

Nong do P " P A
MDA huyét Nongi do SOD | Nong do G;SH-
) 5 huyét twong Px huyét
Nhom nghién ciu twrong = =
7 X D, twong (X +
(X £5D, mi SD, pg/ml
mmol/L) ng/mi) , pg/mi)
Chung sinh 1y (1) 1,65+0,07 | 79,18 +10,73 | 71,30 £ 4,56
D-glactose (2) 1,96 £ 0,23 64,70 + 8,15 63,60 = 3,87
T 1 (50mg/kg) (3) 156+0,08 | 73,18+7,80 | 67,14+568
T 2 (100mg/kg) (4) 1,74+016 | 7567 +594 | 73,24+ 2388
T 3 (150mg/kg) (5) 1,73+0,12 | 81,32 +13,40 | 71,69 + 8,23
Vitamin E 50 mg/kg (6) 1,60 £ 0,20 78,63 + 13,41 69,60 = 6,60
p(1-2)<0,01 p(1-2)<0,05
i p(1-2)<0,05 i
p p(3,<%,%g 2) 0(5,6-2)<0,05 p(4,5-2)<0,05
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Két quéa cho thiy cao chiét alaloid Thach ting dudi ngua vai lidu
100 mg/kg va lidu 150 mg/kg c6 tac dung lam ting nong d6 GSH-PX,
liéu 150 mg/kg co tac dung lam ting SOD; ca ba mirc liéu 50 mg/kg,
100 mg/kg va 150 mg/kg c6 tac dung lam giam nong do MDA huyét
tuong trén mo hinh gy l3o suy bang D-galactose & chudt thi nghiém.

CHUONG 4: BAN LUAN
Da co6 mot s6 y kién ban luan vé gia tri khoa hoc va y nghia
thuc tién vé két qua cua Luan an.
KET LUAN

1. V& dic diém thye vat loai Huperzia phlegmaria (L.) Rothm.

- D3 mo ta chi tiét kém theo anh chup dic diém thuc vat cua loai
Thach ting dudéi ngua va giam dinh tén khoa hoc la Huperzia
phlegmaria (L.) Rothm., ho Thong dét (Lycopodiaceae).

- D3 mo ta dic diém vi phau 14, than va dic diém bot than va 14 cua
loai Thach tung dudi ngwa, gop phan tiéu chuan hoa duoc lidu.

2. Vé thanh phén héa hoc ciia loai Huperzia phlegmaria (L.) Rothm.

- Pa xé4c dinh cac nhoém hop chét c6 trong loai Huperzia phlegmaria
(L.) Rothm. gom: Flavonoid, saponin, coumarin, tanin, alcaloid, chat
béo, steroid, carotenoid, dudng khir, acid amin va polysaccharid.

- Tu than va 14 loai Huperzia phlegmaria (L.) Rothm. da phan 1ap
va xac dinh ciu tric héa hoc cua 15 hop chat bao gdm: fawcettidin,
huperphlegmin A, huperphlegmin B, phlegmariurin B, huperzin A,
huperphlegmarin A, huperphlegmarin B, lycoxanthol, 21p-
hydroxyserrat-14-en-38-yl  acetat, 2la-hydroxyserrat-14-en-34-yl
acetat, 2la-hydroxyserrat-14-en-34-ol, lycophlemariol A  5-
hydroxymethyl-2-furaldehyd, rehmanon C, loliolid. Trong do, c6 4
hop chit moi (huperphlegmin  A-B, huperphlegmarin  A-B
huperphlegmarin B); 3 hop chét lan dau tién phan lap duoc tir chi
Huperzia Bernh. (5-hydroxymethyl-2-furaldehyd, rehmanon C va
loliolid) va 3 hop chat lan dau tién phan lap dwoc tir loai Huperzia
phlegmaria (L.) Rothm. (phlegmariurin B, lycoxanthol va 21p-
hydroxyserrat-14-en-34-yl acetat).

3. Vé doc tinh cip va tac dung sinh hoc loai Huperzia
phlegmaria (L.) Rothm.

- Pa xéc dinh duoc lidu LDso ctia cao chiét alcaloid toan phﬁn loai
Huperzia phlegmaria (L.) Rothm. bang dudng udng trén chudt nhat
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trang 1a 1170 mg/kg (khoang tin cdy 95% ctia LDso la 1148 mg/kg -
1192 mg/ kg), tuong duong 219,38 g dugc ligu kho/kg thé trong chudt.

- V& tac dung @c ché AChE in vitro: Cac méu cao chiét nuéc,
methanol, dicloromethan c6 tac dung wc ché AChE yéu véi gia tri
ICso tir 49,81 + 0,80 dén 433,07 + 7,16 pg/ml. Mau cao chiét alcaloid
toan phan co hoat tinh manh voi gia tri ICsp 1,54 + 0,10 pug/ml. Hai
alcaloid méi 1a huperphlegmin A va huperphlegmin B c6 hoat tinh tic
ché AChE véi gia tri ICso 1an luot 14 65,50 + 1,83 va 73,55 + 1,94 uM.
Hop chit huperzin A c6 hoat tinh e ché AChE in vitro manh véi ICso
= 0,74 = 0,04 uM, manh hon chimg duong galantamin & cung diéu
kién thtr nghiém.

- V@ tac dung céi thién hanh vi nhan thirc va tri nhé trén mo hinh
chudt gay suy giam tri nhé boi scopolamin: Cao chiét alcaloid toan
phan thé hién tac dung cai thién tri nhé 1am viée trén md hinh mé 16
chit Y & lidu 150 mg/kg, cai thién tri nhé khong gian dai han trén mo
hinh mé 16 nudc Morris & lidu 150 mg/kg va cai thién nhan thtc trén
mo hinh nhén dién d6 vat & muc lidu 100 mg/kg va 150 mg/kg. Véi
lidu 150 mg/kg, cao chiét alcaloid Thach ting dudi ngua c6 tac dung
tic ché hoat tinh ctia AChE in vivo trén dong vat thyc nghiém.

- Vé tac dung chéng ldo suy: Cao chiét alaloid Thach ting dudi
ngua vai lidu 100 mg/kg va lidu 150 mg/kg c6 tac dung lam ting ndng
d6 GSH-Px, liéu 150 mg/kg c6 tac dung lam ting SOD; ca ba miic
lidu 50 mg/kg, 100 mg/kg va 150 mg/kg c6 tic dung lam giam ndng
d6 MDA huyét twong trén md hinh gy ldo suy bang D-galactose &
chudt thi nghiém.

KIEN NGHI

- Nghién ctru doc tinh ban trudng dién cia cao chiét alcaloid toan
phan tir loai Thach tung dudi ngua; Xay dung tiéu chuan co s& cao
chiét alcaloid toan phan va nghién ctu dang bao ché thich hop dé c6
thé thir nghiém trén 1am sang theo huéng hd trg diéu tri bénh
Alzheimer.

- Tiép tuc nghién ctu cac tac dung sinh hoc khéc cua cdy Thach
ting dudi ngua nhu tac dung bao vé té bao than kinh, tac dung chéng
viem.
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