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NGHIEN CUU KHOA HOC

Tap chi Dwoc liéu, tdp 23, s6 2/2018 (Trang 67 - 71)

THANH PHAN HOA HOC PHAN TREN MAT PAT CUA CAY
THACH TUNG PUOI NGUA
Doan Thi Huwong', Ho Viét Piec’, Pham Thanh Ky , Nguyén Thi Hodi” *
jV:’éu Dirge liéu, EBf}r' hoc ¥ Dirge, Pai hoc Hué, ! Dai hoc Diroe Ha Noi
*Email: hoa177@gmail com
(Nhan bai ngay 23 thang 3 nam 2018)
Tam tit

Nim hop chit 43 dwoc phin lap tir phin trén mit dit coa cy thach ting dudi ngwa (Huperzia phlegmaria (L.) Rothm.)
thu hai & Viét Nam gém 1 alcaloid: fawcettidin (1), 1 abietan diterpenoid: lycoxanthol (2) va 3 triterpenoid khung
serratan: 21f-hydroxyserrat-14-en-3p-vl acetat (3). 21o-hydroxyserrat-14-en-3p-vl acetat (4) va 21lo-hydroxyserrat-14-
en-3p-ol (5). Cau triic hda hoc cnia chiing droc xéc dinh dira trén co s& dit lidu céc ph(;) thue nghidm va cac dac tneng 1y
héa cé so sanh @61 chifu vdi cic tai lidu tham khao d3 céng bd. Trong dé (1) va (2) 14 céng bé 14n diu tién phin lip droc
tir lods thach ting dudi ngwa.

Tw khoa: Huperzia phlegmaria, Fawcettidin, Lycoxanthol, 21o-Hydroxyserrat-14-en-38-yl acerat, 21 c-Hydroxyserrat-
14-en-3B-0l, 21B8-Hydroxyserrat-14-en-35-yl acetat.

Summary
Phytochemical Constituents of the Arial Parts of Huperzia phlegmaria (L.) Rothm.

From the arial parts of Huperzia phlegmaria (L) Rothm . five compounds (1-3) were isolated by using wvarious
chromatographic methods. Isolated compounds were identified as one alkaloid fawcettidine (1), one abitane diterpenoid -
lycoxanthol (2) and three serratane frame trterpenoids including 21p-hydroxyserrat-14-en-3p-yl acetate (3), 21o-
hydroxyserrat-14-en-3f-yl acetate (4) and 21c-hydroxyserrat-14-en-3f-ol (5) by analyzing their spectroscopic and
comparison with the literature data. Among them, compounds (1) and (2) were 1solated from H. phlegmaria for the first time.

Kevwords: Huperzia phlegmaria, Fawcettidine,

Lyecoxanthel,

21 g-Hvdroxyserrat-14-en-38-vl acetate, 210~

Hydroxyserrat-14-en-35-ol, 215-Hvdroxyserrat-14-en-38-vl acetate.

1. Dat van dé

Cay thach ting duéi ngupa cé tén khoa hoc
Huperzia phlegmaria (L.) Rothm. la loai thuéc
chi Huperzia Bemh. ho Thong dat.
Lycopodiaceae. wra am va béng. thirong séng bam
trén cay goé hay cac tang da am cé nhiéu réu
va mun trong ring ram. dwegc st dung trong
bai thuée dan gian dé chita bénh dau hong.
thuy thing. don nga tén thwong [1]. Thanh
phan hoéa hoc chinh cua céc loai thudc chi
Huperzia Bernh. da phan lap duge bao gom
alcaloid. terpenoid. flavonoid. glycosid wva
tannin. Theo cac nghién ctru trén thé gidi.
alcaloid phan lap tit H. phlegmaria va mét so
loai thudc chi nay da dwge chitng minh co tac
dung hiéu qua va an toan trén cac triéu chimg
bénh Alzheimer. la bénh dang khan hiém

thuée diéu tri va giy ton kém nhidu chi phi
dac biét & cac nuwéc dang phat trién [2]. Tai
Viét Nam chwa ¢6 nghién cttu nao vé thanh
phan hoéa hoc ciia cay thach ting duéi ngua.
Bai bao nay trinh bay két qua phan lap va xéc
dinh cau tric cua mét so hop chat tir loai H.
phlegmaria thu mau tai Quang Tri.

2. Nguvén liéu va phwong phap nghién ciu

2.1. Newuvén liéu

Nguyén liéu dung trong nghién ctu la phan
trén mat dat cia cay thach ting duéi ngya thu hai
tai huyén Dalkrong. tinh Quang Tri vao thang 5
nam 2016. Mau duge xac dinh tén khoa hoc la
Huperzia phlegimaria (L.) Rothm.. ho Théng dat
(Lycopodiaceae) boi TS. Nguyén Thé Cuong.
Vién Sinh thai va Tai nguyén sinh vat. Vién Han
lam Khoa hoc va Céng nghé Viét Nam. So6 hiéu
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mau: HPO1 duoc luu tai Khoa Duoc, Pai hoe Y
dwoc Hué.

2.2. Plurong phap nghién ciru

2.2.1. Chiét xuat. phan lap cac hop chat:

Bot duoce liéu duge chiét xuat bfmg phuong
phap ngam ¢ nhiét do phong. sau dé tién hanh
chiét xuat phan doan long-léng. Phan lap cac hop
chat bang sic ky cot va sic ky lép mong. Sac ky
lép mong dwoe tién hanh trén ban méng trang san
silica gel pha thirong 60F ;54 (Merk) va ban mong
pha déo silica gel RP (Merk). Thuoc thir hién
mau la dung dich H,SO; 10%, thuoe  thir
Dragendorff, dén UV 254 nm va 365 nm. Sic ky
cot duoc tién hanh véi chat hap phu 1a silica gel
pha thwong (60 N, spherical. 40-50 pm, Kanto
Chemical Co.. Inc.. Tokyo, Nhat Ban), silica gel
pha dao RP-18 (Fuji Silysia Chemical Ltd.
Kasugai. Aichi. Nhat Ban) va sic ky loc qua gel
Sephadex LH-20 (Dowex® 50WX2-100. Sigma-
Aldrich. M7¥).

2.2.2. Xac dinh cau tric héa hoc cac hop chat:

Cau tric cia cac hop chat duwoc xéac dinh dua
trén cac théng sé vat Iy va cac phuong phap pho:
Pho cong hwong tir hat nhan mét chiéu. hai chiéu
(1D, 2D-NMR) duge ghi trén may Bruker
Avance-500 MHz (Bruker. Massachusetts. M¥).
chuan néi TMS (tetramethyl silan) tai Vién Héa
hoc. Vién Han lam khoa hoc va cong nghé Viét
Nam. pho ludng sic tron (CD) do trén may
Chirascan tai Vién Héa sinh bién, Vién Han lam
khoa hoc va Céng nghé Viét Nam, pho UV do
trén may Shimadzu UV-1800 tai Pai hoc Su
pham Hué va két hop véi cac tai liéu da cong bé.

2.3. Chiét xuat va phan Idp cac hop chat

Phan trén mit dat cua cay thach ting duoéi
ngia duge 1mea sach. thai nho. say khé ¢ 50°C
(1.5 kg) sau @6 tan thanh bét thoé. chiét bing
MeOH (3 lan. méi lan 5.0 L) & nhiét d6 phong.
Dich chiét gop lai va tién hanh cat thu héi dung
méi dudi ap suat giam thu dueoc 75 g cao toan
phan. Cao toan phan dwoc hoa tan bing acid
tartaric 3% (1.0 L) va loc dé tach riéng phan cin.
Dich loc acid duoc diéu chinh dén pH 10 véi
dung dich bao hoa NayCO.. sau d6 lic véi
dicloromethan (CH,CL) (3 lan. méi lan 2.0 L).
2op dich chiét dicloromethan. loai bo dung méi
duéi ap suat giam thu dwgc can alcaloid toan

phan (HC. 8§ g). Can HC duoc duwa 1én cot sic ky
pha thweong véi hé dung moi CH,Cl-MeOH
(40:1=>10:1. v/v) thu dwge 6 phan doan (HCI1-
HCG6). Phan doan HC1 (0.51g) duge dua 1én cot
sic ky pha dao RP-18 v6i hé dung méi Aceton-
MeOH-H,0 (1:1:0.1. v/v) thu dwoc hop chat (1)
(7.2 mg).

Phan cin (57 g) dwoc mra v6i mrde cat dén khi
trung hoa va chiét véi EtOAc thu dugce phan doan
EtOAc (HE. 38 g). Phan doan HE dugce dua 1én
cot sic ky pha theong véi hé dung méi CH,Cl,-
MeOH (100:0 = 0:100. v/v) thu dwge 3 phan
doan (HE1-HE3). Phan doan HE1 (12g) dugc
dura 1én cot sic ky pha thuong véi hé dung méi »-
hexan-aceton (20:1.v/v) thu dwege 8 phan doan
(HE1.1-HE1.8). Phan doan HE1.4 (1.27 g) dugc
tién hanh trén cot sac ky pha dao RP-18 véi hé
dung méi1 MeOH-aceton-H,O (1:2:0.2. v/v) thu
duoc hop chat (2) (7.9 mg) va hop chat (3) (30.3
mg). Phan doan HE3 (14.6 g) duwoc dwa 1én cot
sic ky pha thwong véi hé dung moi mra giai
CH,ChL-aceton (60:0 = 1:1. wv) thu duoc 12
phan doan (HE3.1-HE3.12). Phan doan HE3.2
dang tinh thé duoe loc rira véi MeOH thu duoc
hop chat (4) (50.0 mg). Twong tr. phan doan
HE3 .4 dang tinh thé duoc loc mra nhiéu lan véi
MeOH thu durge hop chat (5) (17.1 mg).

3. Két qua va ban luin

Hop chat 1: Hop chat (1) dwoc tach & dang
bot trfmg. Phé 'H-NMR chi ra cac tin hiéu dic
trimg cua 1 proton olefin tai og 5.74: 1 nhom
methyl bac hai tai dg 1.08 (d. J = 6.8 Hz). Pho
BC-NMR va HMQC chi ra 16 tin hiéu carbon
bao géom 1 nhém methyl. 8 nhém methylen, 4
nhém methin va 3 carbon khéng mang hydro.
Trong do6. sw hién dién 1 nhém carbonyl duoe ghi
nhén tai ¢ 220.5 (C-5). lién két d6i 3 lan thé tai
bc 146.7 (C-13). 128.7 (C-14). Cac dtt kién pho
trén goi ¥ hop chat (1) la mot alcaloid
lycopodium loai C16N. Cac tirong tac COSY H-1
(6 2.94. 3,12)/H-2 (6 1.33, 1.80)/H-3 (dy 1.80.
2.23)/H-4 (6g 2.22); H-6 (g 1.99, 2.03)/H-7 (dy
2.20)/H-8 (6 1.22. 1.41)/H-15 (6 2.34)/H-14
(6 5.74); H-9 (dx 3.03)/H-10 (g 1.60. 2.00)/H-8
(0g o0y 1.22. 1.41)/H-11 (6g 1.60. 2.10) cho phép
xdy dyng hé thong 4 vong ngung tu. Twong tac
HMBC (Hinh 2) gitra H-16 (d 1.08) va C-8 (dc

08
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35.1)/C-15 (6¢ 29.1)/C-14 (6¢ 128.7) cing tuong
tac COSY H-15/H-16 khing dinh nhém methyl
bac hai tai C-15 va noi doi A-14.

Tir cac lap luan trén. két hop so sanh véi s6
liéu pho cia chat tham khao [3]. hop chat sé (1)
duwroc xac dinh 1a fawcettidin (Hinh 1). Hop chat
nay dwge phan lap lan dau tién tir loai
Lyeopodium faweettii boi Burnell va cong s [4]
nhung phai d&n nam 1970. cau tric hoa hoc cua
n6 moi dwege xéce dinh chinh xac [5].

Hop chét 2: Hop chat (2) duoc tach ra duéi
dang bot mau vang nhat. Pho UV (MeOH) cho
céc cre dai hap thu tai g, 295. 335 va 381 nm
go1 ¥ sur hién dién cua nhan bezen va enon lién
hop trong phan tr. Phé "H-NMR chi ra céc tin
hiéu proton dic trung cua 1 nhém oxymethylen
tai og 4.28 va 4.80; 3 nhém methyl bac ba tai &
1.45, 1.48 va 1.68: 1 nhém methyl béac hai tai &
1.38 (d. /= 7.0 Hz).

Pho “C-NMR. DEPT va HSQC cua hop chat

(2) chi ra 20 tin hiéu carbon. gom 4 nhém methyl.

4 nhém methylen, 1 nhém methin va 11 carbon
khéng mang hydro. Trong s6 d6 ¢6 mot sé tin
hiéu dac trung nhw 1 carbon carbonyl tai dc 185
(C-7). 1 carbon cua nhém oxymethylen tai d¢
81.5 (C-16). Cac du kién trén xac dinh hop chat
(2) 1a mot abietan diterpenoid.

Cac trong tac HMBC (Hinh 2) gitta H-18 (o
1.45)/H-19 (d 1.48) va C-3 (6 37.4)/C-4 (6c
37.5)/C-5 (dc 144.9) cho phép dinh vi nhom gem-

dimethyl tai C-4 va lién két boi tai C-5. Twong tir.

tirong tac HMBC tir H-20 (dg 1.68) dén C-1 (dc
30.8)/C-5 (6 144.9)/C-9 (6c 142.0)/C-10 (dc
43.2) khang dinh nhom methyl bac ba con lai tai
C-10. Nhém methyl béac hai (C-17) tai C-15 duge
xac dinh qua céc tirong tac HMBC gitta H-17 (g
1.38) va C-13 (8¢ 117.1)/C-15 (¢ 36.5)/C-16 (dc
81.5). Ngoai ra. twong tac gitta H-16 (&g 4.28.
4.80) va C-12 (6¢ 157.5) chimg to C-16 lién két
véi C-12 qua cau oxy. tao thanh vong
tetrahydrofuran thé 1. 2. 3. Cac lap luan trén cho
phép xac dinh cau tric cua hop chat s6 2 la
12.16-epoxy-6.11.14-trihydroxy-5.8.11.13-
abietatetraen-7-on.

Phé CD (MeOH) cua hop chat s6 2 thé hién
hiéu vmg Cotton (-) tai bude song 305 nm chimg
to hop chat nay la mot abietan diterpen cé cau

hinh tuyét d6i twong tu coleon C [6].. mandaron
A [7] . (108)-12, 16-epoxy-17 (15->16)-abeo-
3.5.8.12.15-abietapentaen-2.7.11.14-tetraon  [8].
Vay cau tric hoa hoc ctia hop chat s6 2 duoc xac
dinh la (15R)-12. 16-epoxy-6.11.14-trihydroxy
5.8.11,13-abietatetraen-7-on. con  goi la
lycoxanthol (Hinh 1).

Hogp chat sb 3:

Hop chat (3) duoe tach & dang bot trang. Pho
'H-NMR. chi ra cac tin hiéu dic tnmg cua 1
proton olefin tai dg 5.33: proton cua 2 nhém
carbinol tai og 4.46 (dd. J = 11.5. 5.0 Hz. H-3).
3.45 (br s. H-21): proton ctia nhom acetyl methyl
tai og 2.04 (s). Ngoai ra. tin hiéu cua 7 nhom
methyl singlet tai 6y 0.69. 0.82. 0.84 (6H). 0.85.
0.87 va 0.93 cting dugc ghi nhéan.

Phé “C-NMR. DEPT va HSQC chi ra 32 tin
hiéu carbon. thude vé 8 nhém methyl, 10 nhém
methylen. 7 nhom methin va 7 carbon khéng
mang hydro. Trong d6 c¢6 mét sé tin hiéu dic
trung nhwr carbon carboxyl tai de 171.00 (C-1'). 2
carbon olefin tai dc 122.2 (C-15), 138.5 (C-14). 2
carbon cua nhém oxymethin tai de 80.9 (C-3) va
76.26 (C-21). Céac dir kién trén xac dinh hop chat
(3) 14 mét triterpenoid khung serratan.

Céc trrong tac HMBC (Hinh 2) gitta H-23 (dn
0.85)/H-24 (3 0.84) va C-3 (¢ 80.9)/C-4 (fc
38.32)/C-5 (oc 55.87), gitta H-25 (0 0.82) va C-
1 (¢ 38.13)/C-5/C-9 (6 62.81)/C-10 (6c 37.47).
gitta H-26 (g 0.84) va C-7 (¢ 45.08)/C-8 (oc
37.17)/C-9/C-27 (3¢ 56.21). gitta H-28 (5 0.69)
va C-13 (6¢ 56.9)/C-17 (o¢ 43.45)/C-18 (oc¢
35,98)/C-19 (3 31.24). gita H-29 (3 0.87)/H-30
(0g 0.93) va C-17/C-21 (d¢ 76.26)/C-22 (d¢
37.93) dé nghi vi tri ciia cac nhém methyl lan
luot tai C-4. C-8. C-10. C-18 va C-22 cing nhu
cac nhém hydroxy lan hrot tai C-3 va C-21.
Ngoai ra. twong tac gitta H-16 (dg 1.88. 1.67)/H-
27 (6g 2.23. 1.70) va C-14 (6¢ 138.5)/C-15 (dc
122.2) khing dinh vi tri cua lién két d6i tai A-14.
Twong tie, vi tri cua nhém acetoxy tai C-3 duoc
thiét 14p qua tweong tac HMBC gitta H-3 va C-1".

Hoa lap thé cua hop chat 3 dwoc thiét lap chu
yéu qua phan tich hing sé twong tac (J) ciing nhuw
so sanh gia tri do chuyén dich héa hoce véd cac i
tri fiong tmg cua chat tham khao. Cu thé. H-3
(0g 4.46) twong tac vél 2 proton H-2a (og 1.79).
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H-2b (6y 1.18) voi1 cac gia tri Jy = J,, = 11.5 Hz.
Jy =Je = 5.0 Hz goi ¥ dinh hudng ¢-axial cua H-
3 trong cau dang ghé ciia vong A. Trong khi dé.
dinh hudng cua nhém 21-OH duoc xac dinh 1a p

thong qua viéc so sanh gia tr1 o¢ cua C-17 (43.45),

C-21 (76.26) véi gia tri twong umg cia 2 dong
phén 21-epimer [21w-OH: o¢ 50.2 (C-17). 78.4

(C-21): 21p-OH: ¢ 43.9 (C-17). 75.3 (C-21)] [6].

T cac lap ludn trén, cau tric hoa hoc cua hop
chat 3 duoc xac dinh 1a 21p-hydroxyserrat-14-en-
3B-yl acetat hay con duwge goi la 21-
episerratenediol-3-O-acetat [9] (Hinh 1).

Hop chit 4:

Hop chat 4 duoc tach & dang bét tring. Phé
'H-NMR. chi ra cac tin higu dic trung cua 1
proton olefin tai dy 5.33: proton cua 2 nhém
carbinol tai og 4.46 (dd. J= 12.0. 5.0 Hz. H-3).
3.23 (dd. J = 11.5. 4.5 Hz. H-21): proton cua
nhom acetyl methyl tai og 2.04 (s). Ngoai ra. tin
hiéu cua 7 nhém methyl singlet tai dg 0.67. 0.83
(9H). 0.84. 0.85 va 0.96 cung dugc quan sat.

Phé “C-NMR. DEPT va HSQC chi ra 32 tin hiéu
carbon bao gom 8 nhom methyl, 10 nhém methylen,
7 nhém methin va 7 carbon khéng mang hydro.
Trong do co6 mot 50 tin hiéu dic trumg nhur carbon
carboxyl tai dc 171.00 (C-1"), 2 carbon olefin tai o¢
122.3 (C-15). 138.1 (C-14). 2 carbon cua nhom
oxymethin tai d¢ 80.84 (C-3) va 79.16 (C-21).

Céc dit kién phé ID-NMR cua hop chat 4
nhin chung rat giéng véi cac gia tri fwong tmg
cua hop chat 3 goi v sir frong dong vé mat cau
truc gitta ching. Sur chénh léch lén gia tri oc cua
C-17. C-19. C-21 va C-29 gitta hai hop chat nay
goi ¥ su khac biét cAu hinh tai C-21. Hon nita,
gla tri oc cua C-17 (49.51) va C-21 (79.16) xac

CH

dinh cdu hinh 21a-OH ddi véi hop chat 4 [6].
Diéu nay ciing dugc cing ¢ thém bang cac hing
s6 twong tac gitta Hpawa-21 (0 3.23) va H-20 (g
1.63) [/; = Ju. = 11.5 Hz, J, = J,. = 4.5 HZ] [10].
St gan ghép chi tiét cho cic proton va carbon
ciing dwoc thwe hién bang viéc phéan tich pho
HMBC., twong tir nhw déi véi hop chat 3. Do vay.
cau tric hoa hoe cua hop chat 4 duoc két luan la
21a-hydroxyserrat-14-en-3p-yl acetat hay con
duoc goi la serratenediol-3-O-acetat [9] (Hinh 1).

Hop chit 5: Hop chat 5 dwoc tach & dang bét
tring. Pho '"H-NMR chi ra céc tin hiéu dic trung
cua 1 proton olefin tai dy 5.33; proton cua 2
nhém carbinol tai di 3.17 (dd. J = 10.5. 5.5 Hz,
H-3). 3.21 (dd. J = 11.0. 5.0 Hz. H-21). 7 nhém
methyl singlet tai dg 0.67. 0.76. 0.81. 0.82. 0.83.
0.95 va 0.96.

Phé “C-NMR. DEPT va HSQC chi ra 30 tin
hiéu carbon bao gom 7 nhém methyl. 10 nhém
methylen. 7 nhém methin va 6 carbon khéng
mang hydro. Trong d6 ¢6 mét so tin hiéu dic
tring nhwr 2 carbon olefin tai d¢c 122.00 (C-15) va
138.10 (C-14). 2 carbon cua nhém oxymethin tai
Gc 78.49 (C-3) va 78.80 (C-21).

Céc dit kién phé 1D-NMR goi ¥ hop chat 5 ¢o
cau triic fuong trr hop chat 4 ngoai trir s ving
mit nhém acetoxy tai C-3. Diéu nay c6 thé nhén
thay qua st dich chuyén vé trwong cao cua C-3
[78.49 so véi 80.84] va theo chiéu ngwroc lai cuia
C-2 [27.16 so véi 23.85]. Sur gan ghép chi tiét
cho cac proton va carbon duwoc thue hién bing
viée phan tich phé HMBC. Do vay. cau triic hoa
hoc cua hop chiat 5 dwoc két luan la 2lo-
hydroxyserrat-14-en-3p-ol hay con dwoc goi la
serratenediol [9] (Hinh 1).

a7

Hinh 1. Ciu tric hoéa hoc cla cac hop chattr 1-5
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Hinh 2. Teeng téc HMBC ciia cic hop chét i 1-5

4. Két luan

Bing cac phuwong phéap sic ky két hop véi
cac phwong phap pho. chung téi da phan lap va
xac dinh dwoc cdu triic ciia 5 hop chat tir loai
H. phlegmaria thu mau tai Viét Nam. Trong so

loai Huperzia phlegmaria, 3 hop chat 21pB-
hydroxyserrat-14-en-3f-yl acetat (3). 2la-
hydroxyserrat-14-en-3f-yl acetat (4) va 2la-
hydroxyserrat-14-en-3f-ol (5) da dwoc bao cao
¢6 trong moét s6 loai thude chi Huperzia Bernh.

céc hop chat phan lap duwoc. faweettidin (1) va  trude do.

lycoxanthol (2) lan dau tién phan lap duwoc tir
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