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Abstract. D6i tugng nghién ctu cta luan an 1a 4 loai cay thudc ho
Cang 10 va ho Gu’ng, la nhung cay thuoc loai hiém hoic méi chi
dugc phat hién gan day va chua duoc nghlen ctu Vé thanh phan hoa
hoc: Toéng quan sui (Alnus nepalen51s D. Don) Cang 1o (Betula
alnoides Buch. -Ham. ex D. Don), Gimg méi tim dém (Zingiber
peninsulare 1. Thellade) Rleng maclurei (Alpinia maclurei Merr)
Két qua nghién ctru méi vé mot sb loai thuéc ho Cang 1o va ho
Gung cua Viét Nam nhu sau: ba xay dung duoc qui trinh thich hop
dé diéu ché cac phan chiét tir cac mau cua céc loai cdy duoc nghién
clru va cac diéu kién phan tich sic ky dé phan lap cac hop chét tinh
khiét tir cac phan Chlet Lan dau tién da nghién ciu vé thanh phan
ho4 hoc cua cay Tong quan sui (Alnus nepalensis D. Don) va phan
lap duoc 21 hop chét; cay Céang 10 (Betula alnoides Buch. -Ham. ex
D. Don) va da phan lap duoc 16 hop chat cing hai hdn hop, mdi hon
hop gom 2 hop chat; cay Gimg mdi tim dém (Zlnglber penlnsulare l.
Theilade) — ba phan 1ap tir than ré cua cay nay duoc 9 hop chat; cay
Rleng maclurei (Alpinia Maclurei Merr.) — ba phéan 1ap tir than ré
ctia cay nay duoc 5 hop chat. D3 danh gia hoat tinh khang vi sinh
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vat kiém dinh dbi véi 8 hop chit tritecpenoit va steroit phan 14ap
duoc.

Keywords. Thanh phan héa hoc; Hop chit; Thuc vat
Content.

1. Pat van dé

Céc hop Chat thién nhién da va dang chiém moét vi tri quan trong trong
nganh san xuat dugc pham va nhiéu linh vuc khac Nhiéu hop chét nay co
thé dugc dung lam nguyén mau hoic cau trac din duong cho su phat hién
va phat trien dugc pham cling nhu céc san pham khac phuc vu cugc song.

Theo udc tinh cua t6_chuc y té thé gisi, hien nay khOang trén 80% dan
s6 thé gioi sir dung nQUOn duoc liéu dé didu tri bénh tat va cham soc suc
khoé. Bé dap (ng nhu cau sir dung duoc lidu va cac san phdm c6 ngudn goc
tu thién nhién dang ngay cang tang, viéc nghién ctru hoa hoc va hoat tinh
sinh hoc cua cac cay thuoc nham dong gop vao viéc sir dung hop 1y va c6
hi¢u qua cay thudc cling nhu tiéu chuan hoa cay thubc va tim ra cac hop
chét c6 hoat tinh sinh hoc c6 gia tri ¢6 vai tro dic biét quan trong.

Nudéc ta nam trong ving khi hay nhiét doi, nong am, cé tham thuc vat
da dang va phong pht. Theo con so thong ké gﬁn day, hién nay Viét Nam
c6 337 ho cay véi 2.342 chi va 10.585 loai, trong s6 do c¢6 3.800 loai thuc
vat dugc dung lam thuoc. Voi xu hudng nghién ctru chung trén thé gidi,
viéc di sau nghlen ctru tim kiém nhung hop chit thién nhién c6 hoat tinh
sinh hoc c6 gié trj dua trén nén y hoc ¢ truyén dang dugc cac nha khoa hoc
rat quan tam.

Cac loai cay thugc ho Cang 1o (Betulaceae) va ho Gung (Zingiberaceae)
tir lau da la doi twong nghién ctru duge cac nha khoa hoc thugc linh vuc céc
h0’p chat thién nhién trén the gidi dac biét quan tam, boi chﬁng thuong chtra
cac 16p chit nhu tecpenoit, diarylheptanoit, ﬂavon01t . véi nhiéu hoat tinh
sinh hoc 1y thii nhu khang khuan, khang nam, Chong oxi hoa, chéng va du
phong ung thu,..

Trong luan én nay, ching t6i lya chon 4 loai cﬁy thuoc ho Cang lo
(Betulaceae) va ho Gung (nglberaceae) la nhu‘ng cay thuoc loai hlem
hoac méi chi duge phat hién gan day ¢ nudc ta va chua duoc nghlen ctru vé
thanh phan hoa hoc lam ddi tuong nghién ctu: Toéng quan sai (Alnus
nepalensis D. Don), Cang 1o (Betula alnoides Buch. -Ham. ex D. Don),
Girng méi tim dom (Zingiber peninsulare I. Theilade) va Rieng maclurei
(Alpinia maclurei Merr.).

Nhiing ndi dung chinh cta luan an la:

1. Xay dung quy trinh chiét va diéu ché cac phan chiét,



2. Phan tich sic ky cac phan chiét, xdy dung cac quy trinh phén tach
va phan 1ap,

. 3. Phan tach sic ky cac phan chiét va phan 1ap cac hop chit thanh
phan,

4. Xac dinh ciu tric cua cac hop chat phan lap duoc,

5. Danh gia hoat tinh sinh hoc cta mot so hop chét co chu tric
tecpenoit va steroit nhan dwoc trong khuon khé cta luan an.
2.Y nghia khoa hgc cia Iuan an

Luan an dong gop nhiing hiéu biét moi v& thanh phan hoa hoc va hoat tinh

sinh hoc cuia cac loai Alnus nepalensis D. Don, Betula alnoides Buch. -Ham. ex
D. Don (Betulaceae), Zingiber peninsulare I. Theilade, Alpinia maclurei Merr.
(Zingiberaceae) nham gop phan tao co s& cho viéc su dung hop 1y va co6 hiéu
qua cao cac loai cay duoc nghien cau.
3. Nhitng déng gop méi cua ludn én

+ Lan dau tién di nghién ctu vé thanh phan hoa hoc cua cay Tong quan
sui (Alnus nepalensis D. Don) — Ba phan lap tu céac b6 phan 14, canh con va
Vo canh cua cay nay duoc 21 hop chat, trong so d6 1,5-epoxy-1(3',4'-
dihydroxyphenyl-7-(4"-hydroxyphenyl)heptan 1a hegp chat méi, 2-
hydroxydiploterol 1a chat lan dau tién dugc phan lap tuo thyc vat, axit
mangiferonic, axit 24(E)-3-oxodammaran-20(21)-24(25)-dien-27-oic va
physcion la cac chat lan dau tién dugc phan 1ap tr ho Betulaceae.

+ Lan dau tién da nghién ctru sdu vé thanh phan hoa hoc cua cdy Cang 10
(Betula alnoides Buch. -Ham. ex D. Don) — Pa phan lap tir cac_bo phan 14,
canh con va vo canh clia cAy nay duoc 16 hop chat ctng hai hon hop, mdi
hdn hop gom 2 hop chit, trong s6 do betalnozit A, betalnozit B va
betalnozit C 1a cac hegp chat mei, ovalifoliolid B 1a chat hiém dugc phan
lap tor ho Betulaceae, taraxeryl axetat, taraxeron va 1-O-(24-
tetracosanoyl)glyxerol 1a cac hop chét lan dau tién dugc phan 1ap tur chi
Betula.

+ Lan dau tién da nghién ctu vé thanh phan hoa hoc cua cay Gung mdi tim
dom (Zingiber penlnsulare I. Theilade) - Pa phan 1ap duoc tir than ré cua cdy
nay 9 hop chét; trong s6 d6 1-O-[(26- feruonIoxyhexacosanoyl)]glyxerol va 1-
O-(28-hydroxy octacosanoyl)glyxerol 1a cac hgp chat cho dén nay chua dugc
phat hién trong ho Zingiberaceae.

+ Lan ddu tién da nghién ciru vé thanh phan hoa hoc cua cay Rleng
maclurei (Alplnla maclurei Merr.) — Ba phan tich GC-MS phan chiét n-
hexan tur than re Rleng maclurei va xac dinh duoc 14 hop chit, Chlem
77,35% phan chiét nay. Da phan 1ap dugc tir than ré ciia cdy nay 5 hop chit.

+ Pa khao sat hoat tinh khang vi sinh vat kiém dinh cua 8 hop chét
tecpenoit va steroit phan l1ap duoc, két qua cho thay taraxeron 1a tadc nhan
khang vi khuan Pseudomonas aeruginosa (MIC 25 pg/ml), taraxeryl axetat
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c6 hoat tinh khang vi khuidn Pseudomonas aeruginosa va niam mdc
Aspergillus niger véi MIC 100 pg/mil.
4. CAu triic cua luin an

Luan an day 150 trang véi 7 bang, 22 so @6 va 19 hinh. Két cAu cua luan
an: Loi mo dau (1 trang), Chwong 1 Tong quan (29 trang), Chiwong 2
Phuong phap va thiét bi nghlen ctu (2 trang), Chirong 3 Phan thuc nghiém
(45 trang), Chmmg 4 Két qua va thao luan (51 trang) Két luan (3 trang).
Phan Danh muc cac cong trinh khoa hoc da dugc cong b6 lién quan dén
luan an (1 trang), Tai liéu tham khao (18 trang) vai 191 tai ligu. Ngoai ra
con ¢6 Phan phu luc véi 3 bang va 147 hinh pho.

NOI DUNG CHINH CUA LUAN AN
Chwong 1 TONG QUAN
1.1 Thuc vat hoc, nghién ctru héa hoc va hoat tinh sinh hoc cac loai Alnus
va Betula (Betulaceae)
1.2 Thuc vat hoc, nghién ctru héa hoc va hoat tinh sinh hoc cac loai
Zlnglber va Alplnla (Zlnglberaceae)
1.3 Tong quan vé cac cay nghién ctu trong luan an.
Chu’o’ng 2 PHUON G PHAP VA THIET BIN GHIEN CUU
2.1 Piéu ché cac phan chiét:

Bot nguyén liéu kho dugc ngam chiét véi metanol & nhiét do phong
rdi phan bd chon loc trong céc dung moi n-hexan, diclometan, etyl axetat va
n-butanol dé thu dugc cac phan chiét twong ung.

2.2 C4c phuong phap phan tich, phan tich cic hon hep va phén lap cac
hop chat

2.2.1 Sic ky 16p méng, (TLC): Sic ky 16p moéng dugc thuc hién trén
I6p mong silica gel trang san, DC-Alufolien 60 Fjs4, V&I |0’p silica gel day
0,2mm (Merck).

2.2.2 Sic ky cot (CC va FO): Chét hap phu dung cho CC va FC 1a
silica gel (Merck) véi cac cd hat khac nhau: 0,063-0, 200 mm; 0,063-0,100
mm; 0,040-0,063 mm va 0,015- 0,040 mm.

2.2.3 Két tinh lai.

Cac phuwong phap ‘khdo sat chu tric cac ho’p chat

2.3.1 Piém néng chay (d.n.c.): Piém néng chay duoc do trén thiét bi

Jasco P-1030 digital polarimeter.

2.3.2 Pj quay cuc ([[]o): Po quay cuc dugc do trén thiét bi Polartronic D
Schmidt + Haensch.

2.3.3 Cac phuong phap phd: Phé khdi lugng va cham electron (El-
MS), pho khéi lugng ion hoa phun bui dién tir (ESI-MS), pho khéi lwong
phan giai cao (HR- ESI MS, HR- APCI I\/IS) phd hong ngoai (IR), phd cong
huéng tir hat nhan (*H-NMR, *C-NMR, DEPT, HSQC, HMBC, COSY,
NOESY).

Phwong phap thir hoat tinh sinh hoc
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Tha hoat tinh khdng vi sinh vt Kiém dinh: Khao sat in vitro vé hoat
tinh khang vi sinh vat kiém dinh theo phuong phap ctia Vanden Berghe va
Vlietinck.

Chuong 3 PHAN THUC NGHIEM

Trong phan nay da mé ta chi tiét cac qué trinh sau d6i voi 4 loai cay duoc
nghién cqu:

Xir Iy mau nguyén liéu thyc vat, diéu ché cac phan chiét, phan tach sic ky
va phan 1ap cac horp chat, hang sé vat 1y va dir kién pho cua cac hop chat
phan 1ap dugc va khao sat hoat tinh khang vi sinh vat kiém dinh ciia mot s6
hop chit chon loc.

Chuong 4 KET QUA VA THAO LUAN
4.1 Nghién cttu ho4 hoc cay Tong quan sl (Alnus nepalensis D. Don)
4.1.1 Piéu ché cac phan chiét tir 14, canh con va vé canh

Hai mau cay Tong quan sui véi cac khoi luong mau 14 (0,62 va 1,48 kg)
canh con (0,16 va 0,45 kg), v6 canh (0,14 va 1,1 kg) dugc ngam chidt r1eng
ré bang metanol & nhlet do phong. Dich ngam chiét duoc cat loai dung moi,
roi pha thém nude va tién hanh phan bé hai _pha Iong Ian lugt voi n-hexan,
diclometan, etyl axetat va hoic n-butanol dé thu cic phan chiét trong Gng
vai hiéu suit ALHI (3,68%), ALHII (3,82%), ALDII (1,38%), ALEI (1,31%),
ALEII (2,76%), ALBII (0,13%), ACHI (0,81%), ACHII (4,19%), ACDI (0,76%),
ACDII (2,87%), ACEI (0,43%), ACEII (3/46%), AVHI (1,04%), AVHII (1,20%),
AVDI (1,0%), AVDII (0,85%), AVEI (1, 18%) AVEII (0 81%)

4.1.2 Phan tach cac phan chiét tr cay Tong quan suli
4.1.2.1 Phan tich cac phan chiét tir 14 cay Tong quan sui

a. Phin tach cac phan chiét tir 14 cia mau 1

Phan chiét n-hexan tir 14 caa mau 1 (ALHI, 22 g) duoc phan tach
bang sic ky cot CC trén silica gel thanh 14 nhom phéan doan Cac nhom
phan doan tr ALHII dén ALHIG6 dugc phan tach nhiéu lan bang sac ky cot
CC trén silica gel hoic két tinh lai cho cac chat Al, A2, A3 va A4.

Phan chiét etyl axetat tir 14 cia mau 1 (ALEI, 8 g) ciing dugc phan tich
bang sic ky cot CC trén silica gel thanh 9 nhom phan doan. Cac nhém phan
doan ALEI7 va ALEI9 dugc phan tach nhiéu 1an bang sac ky cot CC va FC
trén silica gel dé cho cac chat A5, A6 va A7.

b. Phan tach cac phan Chlet tir 14 caa mau 2

Phan chiét diclometan tir 1a cia mau 2 (ALDII, 17,5 g) dugc phan tach
bang sac ky cot CC trén silica gel thanh 9 nhom phéan doan Cac nhom phan
doan ALD1 dén ALD6 dugc phan tach tiép nhiéu lan bang sic ky cot CC va
FC trén silica gel cho cac chat A1, A2, A8, A9, A10, All, A12 Al13, Al4
va AlS.

Phan chiét etyl axetat tir 1a cia mau 2 (ALEII, 40 g) dugc phan tach
bang sic ky cot CC trén silica gel thanh 6 nhém phan doan. Cac nhém phan
doan tir ALEII1 dén ALEIIS dugc phan tich tiép nhiéu lan bang sic ky cot
CC va FC trén silica gel cho cac chat A5, A7, A16, Al7 va Al8.
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4.1.2.2 Phan tach cac phan chiét tir canh con cay Téng quan sii

Phan chiét n-hexan tir canh con ciia mau 1 (ACHI, 1,3 g) va 2 (ACHII,
18,87 g) déu duoc phan tach bang sic ky cot CC trén silica gel thanh 4
nhoém phan doan. Cac nhém phan doan ACHI.1, ACHIL2, ACHIL.4 va
ACHIIL.1, ACHIIL2, ACHIL4 dugc rua bang n-hexan cho céc chét Al, A3
va Al9.

Phan chiét diclometan tir canh con cta 2 mau (ACD, 14,1 g) dugc phan
tach bang sic ky cot CC trén silica gel thanh 6 nhom phan doan. Nhom
phan doan ACDI duoc rua bang n-hexan cho chit A8. Cac nhom phan
doan ACD2 ya ACD3 duoc ria va két tinh lai trong axeton cho chat A19.

Phan chiét etyl axetat tir canh con cta 2 mau (ACE, 16,3 g) dugc phan
tach bang sic ky cot FC trén silica gel thanh 5 nhom phan doan. Nhom phan
doan ACE5 dugc phén tach tiép bang FC trén silica gel va két tinh lai trong
diclometan-metanol cho chit A.
4.1.2.3 Phan tach cic phan chiét tir vé canh ciy Téng quan siii

Phan chiét n-hexan tir vé canh ciia 2 mau (AVH, 14,76 g) duoc phan
tach bang sic ky cot CC trén silica gel thanh 7 nhom phan doan. Cac nhom
phan doan AVH1, AVH2, AVH3, AVH4 va AVH6 dugc ria bang n-hexan
va phan tach nhidu 1an bang sic ky cot FC trén silica gel cho cac chat A1,
A3, A19 A20 va A21.

Phan chiét diclometan tir vo canh caa 2 mau (AVD, 10,8 g) dugc phan
tach bang sic ky cot CC trén silica gel thanh 5 nhom phan doan, Cac nhom
phan doan AVDI1, AVD2 va AVD4 dugc phan tach tiép nhiéu lan bang séc
ky cot FC trén silica gel cho cac chat A1, A8, A19 va A20.

Nhu vay, tur cdy Tong quan sui (Alnus nepalenSIS D. Don) chiing toi da
phan 1ap duoc 21 hOp chat, ky hiéu tir A1 dén A21.

413 Cau truc cua cac h0'p Chat phan lap dworc tir cay Tong quan sui

Phan nay trinh bay chi tiét két qua phan tich phd va xac dinh cau triic
ctia 21 hop chat duoc phan 1ap tir cdy Tong quan sui la taraxeryl axetat
(A1), physcion (A2), 1-nonacosanol (A3), axit heptacosanoic (A4),
quercetin (Ab), [I-sitosterol-3-O-D-glucopyranozit (A6), quercitrin (A7),
taraxerol (A8), 22-hydroxyhopan-3-on (A9), 2-hydroxydiploterol (A10),
axit betulinic (A1l), axit mangiferonic (A12), axit 24(E)-3-oxodammaran-
20(21)-24-dien-27-0ic  (A13), 1,5-epoxy-1(3',4'-dihydroxyphenyl-7-(4"-
hydroxyphenyl)heptan (A14), bis-(4-hydroxyphenyl)heptan-3-ol (A15),
hirsutenon (Al16), axit gallic (Al7), quercetin-3-O-[1-D-galactopyranozit
(A18), betulin (A19), taraxeron (A20), [1-sitosterol (A21).

¢ Al (Taraxeryl axetat): Tinh thé hinh que mau tring, d.n.c. 302-304 °C,
Rf =0, 46 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). EI-MS: m/z (%)
468 (M"", CsHs20,, 4,4), 344 (23,6), 329 (14,3), 269 (17,7), 218 (21,9), 204
(100), 69 (60,2). *H-NMR (CDCls): § 0,82 (3H, s, 17-CHs), 0,86 (3H, s, 4-
CHs), 0,88 (3H, s, 4-CHj3), 0,90 (3H, s, 20-CH3), 0,91 (3H, s, 13-CHj3), 0,95
(6H, s, 10-CHs, 20-CH3), 1,09 (3H, s, 8-CHs), 2,04 (3H, s, 3-OAc), 4,46
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ng dd, J =11,0 Hz, 5,0 Hz, H-3), 5,53 (1H, dd, J = 8,0 Hz, 3,0 Hz, H-15).
3C-NMR/DEPT (CDClg) 0 15,5 (g, C-25), 16,6 (q, C-24), 17,5 (t, C-11),

18,7 (t, C-6), 21,3 (q, C-30), 235(t C-2), 259(q C-26), 27,9 (g, C-23), 28,8
(s, C-20), 29,8 (q, C-27), 29,9 (q, C-28), 33,1 (t, C-7), 33,4 (qg, C-29), 33,7 (t,
C-16), 35,1 (t, C-21), 35,8 (s, C-17), 36,7 (t, C-12), 37,4 (t, C-22), 37,6 (s, C-
10), 37,7 (t, C-1), 37,7 (s, C-13), 37,9 (s, C-4), 39,0 (s, C-8), 41,3 (t, C-19),
48,8 (d, C-18), 49,2 (d, C-9), 55,7 (d, C-5), 81,0 (d, C-3), 116,9 (d, C-15),
158,0 (s, C-14), 170,9 (s)/ 21,3 (q) (3-OAC).

¢+ A2 (PhySC|On) Tinh thé hinh kim mau cam, d.n.c. 200-202 °C, R¢ =
0, 54 (TLC, silica gel, n-hexan-etyl axetat 15:1, v/v) EI-MS: m/z (%) 284
(M CisH120s, 100), 283 (5,54), 255 (16,5), 128 (17,0). ‘H-NMR
(CDCI3) 0 2,45 (3H, s, 6-CHg), 3,94 (3H, s, 3-OCHj3), 6,69 (1H, d, J =2,0
Hz, H-7), 708(1H brs H-2), 737(1H d,J= 20Hz H5) 763(1H brs
H- 4) 12,1 (1H, s, 1- OH) 12,3 (1H, s, 8- OH) BCNMR/DEPT (CDCly): o
22,2 (g, C-15), 56,1 (q, 3- OCH3) 106,8 (d, C-2), 108,2 (d, C-4), 110,3 (s,
C-13), 113,7 (s, C-7), 121,3 (d, C-12), 1245 (d, C-5), 133,3 (s, C-14), 135,3
(s, C-11), 148,5 (s, C-6), 162,5 (s, C-8), 165,2 (s, C-1), 166,6 (s, C-3), 182,1
(s, C-10), 190,8 (s, C-9).

¢ A3 (1-Nonacosanol): Bot vo dinh hinh mau trang, d.n.c. 67-69 °C, Ry

= 0,5 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). EI-MS: m/z (%) 364
(<1) 181 (3,36), 153 (7,38), 139 (11,4), 125 (21 8), 111 (36,7), 97 (61,8),
83 (100), 57 (85,7). 'H-NMR (CDCls): 6 0,88 (3H, t, J = 7,0 Hz, H3-29);
1,26 (50H, brs), 1,58 (4H, m) (Hy-2—H,- 28) 3,64 (2H t, J = 6,5 Hz, H,-
1).

¢ A4 (Axit heptacosanoic): Bot vo dinh hinh mau tring nga, d.n.c. 70-
71°C,Rf = 037 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). EI-MS: m/z
g%) 410 (M™, Cy7Hs40,, 2,9), 396 (12,2), 129 (26,7), 83 (31,5), 57 (100).
H-NMR (CDCI3) 0 0,88 (3H, t, J = 7,0 Hz, H3-27), 1,26 (46H, br s, Hy-
4— H,-26), 1,62 (2H, quintet, J = 7,5 Hz, H2-3), 2,34 (2H, t,J=7,5Hz, Hy-
2

¢ A5 (Quercetin): Tinh thé hinh kim mau vang, d.n.c. 295-297 °C,
Rf=0,54
(TLC, silica gel, diclometan- axeton 2:1, viv). ESI-MS: m/z 302,9 [M + HJ",
m/z 301,0 [M - HJ, C1sH1007. *H-NMR (CDgOD) 0 6,20 (1H d, J =2, 0
Hz, H-8), 6,40 (1H, d, J = 2,0 Hz, H-6), 6,90 (1H, d, J = 8,5 Hz, H-5"), 7§64
(1H, dd, J = 8,5 Hz, 2,0 Hz, H-6), 7,75 (1H, d, J= 2,5 Hz, H-2"). ~C-
NMR/DEPT (CDsOD): ¢ 94,4 (d, C-8), 99,2 (d, C-6), 104,5 (s, C-10),
116,0 (d, C-2"), 116,2 (d, C-5"), 121,7 (s, C-6"), 124,1 (s, C-1"), 137,2 (s, C-
3), 146,2 (s, C-3"), 148,0 (s, C-2), 148,7 (s, C-4"), 158,2 (s, C-9), 162,5 (s,
C-5), 165,5 (s, C-7), 177,3 (s, C-4).

¢ A6 (p-Sitosterol 3-O-p-D-glucopyranozit): Bot vo dinh hinh mau
tring, d.n.c. 280-282 °C, Ry = 0,54 (TLC silica gel, diclometan-axeton 1:3,
vIv). ESI-MS: m/z 599,4 [M + Na] m/z 5753 [M-H], m/z611,5[M-H +
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2H,07, CssHeoOs. *H-NMR  (CD30D): 6 0,72 (3H, s, 10-CHj3), 0,83 (3H,
d, J = 6,8 Hz, 25-CHs), 0,85 (3H, d, J = 6,8 Hz, 25-CH3 ), 0,87 (3H, t, J =
7,4 Hz, 28-CH3), 0,94 (3H, d, J = 6,4 Hz, 20-CH3), 1,03 (3H, s, 13-CHj3),
3,18 (1H, d, J = 8,5 Hz, H-6'a), 3,20 (2H, m, H-5', H-6'b), 3,60 (2H, m, H-
3, H-4"), 3,68 (1H, dd, J = 12,0 Hz, 5,0 Hz, H-3), 3,86 (1H, dd, J = 13,0
Hz, 2,0 Hz, H-2"), 4,39 (1H, d, J = 8,0 Hz, H-1"), 5,37 (1H, brd, J = 5,4 Hz,
H-6).
¢ A7 (QuerC|tr|n quercetin-3-O- [ -L-rhamnopyranozit): Tinh thé hinh
que mau vang, d.n.c. 180-182 °C, R = 0,57 (TLC, silica gel, dlclometan-
axeton 1:3, v/v). EI-MS: m/z 302 (M", C21H20011, 100 [M - 146]"), 286
(23,0), 229 (13,4), 137 (26,6), 69 (41, 0) 'H-NMR (CD;OD): 6 0,96 (3H,
d, J= 6,0 Hz, 5"-CHj3), 3,33 (1H, m, H-5"), 3,34 (1H, m, H-4"), 3,77 (1H,
dd J= 8 0 Hz 3,5 Hz, H-3"), 4,24 (1H m, H- 2") 5,37 (1H, d, J=1,0 Hz,
1"), 22 (1H d, J = 2,0 Hz, H-8), 6,39 (1H, d, J = 2,0 Hz, H-6), 6,93
H,d,J:85Hz H- 5) 732(1H dd, J = 8,5 Hz, 20Hz H-6"), 7,36 (1H,
= H -2"). ®C-NMR/DEPT (CD;OD): 6 176( C-6"), 71,9 (d,
d, C-3"), 72,1 (d, C-2"), 73,3 (d, C-4"), 94,7 (d C8) 99,8 (d,
d, C-1"), 105,9 (s, C-10), 116,4 (d, C-2"), 117,0 (d, C-5"), 122,9
s, C6’ 123,0 (s, C-1'), 136,3 (s, C-3), 146,4 (s, C-3'), 149,8 (s, C-4",
158,5 (s, C2) 159,3 (s, C-9), 1632(5 C5) 165,8 (s, C-7), 179,6 (s, C-4).
¢ A8 (Taraxerol): Tinh thé hinh que mau tring, d.n.c. 282-283 °C, R¢ =
0, 63 (TLC, silica gel, n-hexan-etyl axetat 7:1, v/v). EI-MS: m/z (%) 426
(M CaoHs00, 1119) 411 (7,30), 302 (31,6), 287 (28,7), 218 (34,7), 204
(88, 1) 189 (26,6). 'H-NMR (CDCl3): 0,80 (3H, s, 4-CH3), 0,82 (3H, s, 17-
CHjs), 0,91 (6H, s, 13-CHs, 20-CHj3), 0,93 (3H, s, 4-CHj3), 0,95 (3H, s, 20-
CHj3), 0,98 (3H, s, 10-CHj3), 1,09 (3H, s, 8-CHs), 3,19 (1H, dd J=11Hz 35
Hz, H-3), 5,53 (1H dd, J = 8,5 Hz, 3,0 Hz, H-15). ' 3C-NMR/DEPT
(CDCI3): 0 15,4 (q, C-24), 15,5 (q, C-25), 17,5 (t, C-11), 18,8 (t, C-6), 21,3
(g, C-30), 25,9 (q, C-27), 27,2 (t, C-2), 28,0 (q, C-23), 28,8 (s, C-20), 29,8
(g, C-26), 29,9 (g, C-28), 33,1 (t, C-7), 33,4 (g, C-29), 33,7 (t, C-16), 35,2
(t, C-21), 35,8 (s, C-17), 36,7 (t, C-12), 37,6 (s, C-10), 37,7 (t, C-22), 37,8
(t, C-1), 38,0 (s, C-13), 38,8 (s, C-4), 39,0 (s, C-8), 41,4 (t, C-19), 48,8 (d,
C-18), 49,3 (d, C-9), 55,6 (d, C-5), 79,1 (d, C-3), 116,9 (d, C-15), 158,1 (s,
C-14).
¢ A9 (22-Hydroxyhopan-3-on): Tinh thé hinh que mau tring, d.n.c.
240-242 °C, R¢ = 0, 44 (TLC, silica gel, n-hexan-etyl axetat 7:1, v/v). El-
MS: m/z (%) 442 (M C3oH500,, 0,6), 384 (3,36), 424 (1,1), 207 (12,6),
205 (12,4), 189 (38,0), 149 (77,3), 59 (100). 'H-NMR (CDCly): 0 0,77
(3H, s, 18-CHj3), 0,93 (3H, s, 10-CHj3), 0,96 (3H, s, 14-CH3), 1,0 (3H, s, 8-
CHj3), 1,02 (3H, s, 4-CHj3), 1,07 (3H, s, 4-CH3), 1,18 (3H, s, 22-CHj3), 1,21
(3H, s, 22-CHj3), 2,37 (1H, ddd J = 16,5 Hz, 75 Hz, 4,5 Hz, H-2a), 2,48
(1H, ddd, J = 16,5 Hz, 8,0 Hz, 7,5 Hz, H-2b). **C- NMR/DEPT (CDClg): o
15,7 (q, C-25), 16,2 (q, C-28), 16,5 (q, C-26), 16,9 (q, C-27), 19,8 (t, C-6),
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21,1 (g, C-24), 21,6 (t, C-11), 21,9 (t, C-16), 24,1 (t, C-12), 26,6 (g, C-23),
26,6 (t, C-20), 28,8 (q, C-29), 30,9 (q, C-30), 32,6 (t, C-7), 34,2 (t, C-2),
34,4 (t, C-15), 36,9 (s, C-10), 39,6 (t, C-1), 41,3 (t, C-19), 41,7 (s, C-8),
41,9 (s, C-14), 44,1 (s, C-18), 47,4 (s, C-4), 49,7 (d, C-9), 50,1 (d, C-13),
51,1 (d, C-21), 53,9 (d, C-17), 54,9 (d, C-5), 73,9 (s, C-22), 218,1 (s, C-3).

¢ A10 (2- Hydroxydlploterol) Tinh thé hinh phién mau tring, d.n.c.

254-256 °C, [j]D +29,8 (¢ 0,1, CHCI3), R = 0,36 (TLC, silica gel, n-

hexan-etyl axetat 4:1, v/v). IR (film): vmax cm™ 3323, 2940, 1458, 1375,
1158, 1036. EI-MS: m/z 444 (%) (M", CsHs,0,, 0,6), 426 (1,8), 207
(49,4), 189 (84,1), 149 (61,6), 59 (100). HR-ESI-MS: m/z 467,3862 (tinh
dwoc: m/z 467,3859, CaHs,0,Na). *H-NMR (CDCls): § 0,69 (1H, t, J =
12,0 Hz, H-1a), 0,71 (1H, d, J = 11,3 Hz, H-5), 0,76 (3H, s, 18-CH3), 0,84
(3H, s, 4-CH3), 0,86 (3H, s, 10-CHs), 0,92 (3H, s, 4-CHs), 0,94 (1H, m, H-
19a), 0,95 (3H, s, 8-CH3), 0,96 (3H, s, 14-CH3), 1,08 (1H, t, J = 12,0 Hz, H-
3b), 1,18 (3H, s, 22-CHs), 1,20 (3H, s, 22-CHs), 1,23 (1H, m, H-7a), 1,24
(1H, m, H-15a), 1,30 (1H, br s, H-13), 1,33 (1H, m, H-6a), 1,38 (1H, m, H-
9), 1,38 (1H, m, H-11a), 1,41 (1H, m, H-15b), 1,43 (1H, m, H-12a), 1,45
(1H, m, H-17), 1,47 (1H, m, H-7b), 1,49 (1H, m, H-12b), 1,49 (1H, m, H-
20a), 1,53 (1H, m, H-19b), 1,54 (1H, m, H-6b), 1,58 (1H, m, H-16a), 1,59
(1H, m, H-11b), 1,75 (1H, m, H-3a), 1,77 (1H, m, H-20b), 1,93 (1H, m, H-
16b), 2,05 (1H, br d, J = 12,0 Hz, H-1b), 2,22 (1H, m, H-21), 3,86 (1H, tt, J
= 11,5 Hz, 4,0 Hz, H-2). ®C-NMR/DEPT (CDCls): 6 16,1 (g, C-28), 16,7
(9, C-25), 16,9 (g, C-26), 16,98 (q, C-27), 18,4 (t, C-6), 21,0 (t, C-11), 21,8
(t, C-16), 22,4 (q, C-23), 24,0 (t, C-12), 26,6 (t, C-20), 28,6 (g, C-29), 30,6
(9, C-30), 33,1 (t, C-7), 33,4 (q, C-24), 34,3 (t, C-15), 34,9 (s, C-4), 39,1 (s,
C-10), 41,2 (t, C-19), 41,2 (s, C-14), 41,9 (s, C-8), 44,1 (s, C-18), 49,2 (t, C-
1), 49,9 (d, C-9), 50,3 (d, C-13), 50,9 (t, C-3), 51,0 (d, C-21), 53,9 (d, C-
17), 55,5 (d, C-5), 65,2 (d, C-2), 73,9 (s, C-22).

¢ A1l (Axit betulinic): Bot vo dinh hinh mau tring, d.n.c. 270-272 °C,

=0, 35 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). EI-MS: m/z g%)
456 (M", CsoHasOs, 7,9), 438 (10,5), 207 (20,7), 189 (56,3), 55 (100).
NMR (CDCls): 60,76 (3H, s, 4-CHs), 0,83 (3H, s, 10-CHs), 0,95 (3H, s,
14-CH), 0,96 (3H, s, 4-CHs), 0,98 (3H, s, 8-CHa). 1,71 (3H, s, 20-CHy),
3,15 (1H, dd, J = 11,0 Hz, 8,5 Hz, H-3), 4,55 (1H, s, H-29a), 4,68 (1H, s, H-
29h).
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¢ Al2 (AXIt manglferonlc AXxit 3-oxocycloart-24(E)-en-26-oic): Tinh
thé hinh da gidc mau tring, d.n.c. 180-182 °C, R¢= O 50 (TLC, silica gel, n-
hexan-etyl axetat 4:1, v/v). EI-MS: m/z (%) 454 (M, C3gHs603, 21 ,8), 439
(5,9), 421 (5,9), 316 (21,0), 236 (7,6), 175 (24,4), 95 (94,9). 'H-NMR
(CDCls): 6 0,57 (1H, d, J = 4,0 Hz, H-19a), 0,79 (1H, d, J = 4,0 Hz, H-19b),
0,91 (3H, s, 14-CHj3), 0,92 (3H, d, J = 7,0 Hz, 20-CHj3), 0,95 (1H, dd, J =
13,0 Hz, 2,0 Hz, H-6a), 1,0 (3H, s, 13-CHj3), 1,05 (3H, s, 4-CHj3), 1,09 (3H,
s, 4-CH3), 1,1 (1H, m, H-22a), 1,17 (1H, m, H-7b), 1,17 (1H, m, H-11a),
1,18 (1H, m, H-22a), 1,31 (1H, m, H-16a), 1,31 (2H, m, H,-15), 1,36 (1H,
m, H-7a), 1,44 (1H, m, H-20), 1,56 (1H, m, H-1a), 1,57 (1H, m, H-6b),
59 (1H, m, H-22b), 1,59 (1H, m, H-8), 1,6 (1H, m, H-17), 1,66 (2H, dd, J
8,5 Hz, 7,0 Hz, H,-12), 1,72 (1H, dd, J = 12,5 Hz, 4,5 Hz, H-5), 1,85 (3H,
, 25-CH3), 1,87 (1H, dd, J = 10,0 Hz, 4,0 Hz, H-1b), 1,92 (1H, m, H-16b),
05 1H, m, H-11b), 2,13 (1H, m, H-23a), 2,26 (1H, m, H-23b), 2,30 (2H,
dd J = 14,0 Hz, 4,5 Hz, 2,5 Hz, H-2a), 2,70 (1H, ddd, J = 14,0 Hz, 13,0
Hz, 5,0 Hz, H2b) 6,89 (1H, t, J = 6,5 Hz, H-24). 13C_NMR/DEPT
(CDCI3): 0 12,0 (q, C-27), 18,1 (q, C-18), 18,1 (g, C-21), 19,3 (g, C-30),
20,8 (q, C-29), 21,1 (s, C-9), 21,5 (t, C-6), 22,2 (g, C-28), 25,8 (t, C-7), 25,9
(t, C-23), 26,0 (s, C-10), 26,7 (t, C-11), 28,2 (t, C-16), 29,5 (t, C-19), 32,8
(t, C-12), 33,4 (t, C-1), 34,8 (t, C-22), 35,6 (t, C-15), 35,8 (d, C-20), 37,5 (t,
C-2), 45,4 (s, C-13), 47,9 (d, C-8), 48,4 (d, C-5), 48,8 (s, C-14), 50,2 (s, C-
4), 52,2 (d, C-17), 126,6 (d, C-25), 145,6 (s, C-24), 173,0 (s, C-26), 216,6
(s, C-3).

¢ Al13 (Axit 24(E)-3-oxodammara-20(21),24-dien-27-oic): Tinh thé

QLNY || -

hinh da giac mau trang, d.n.c. 145-146 °C, [D]2D6: +37,9 (c = 0,09, CHCly),
R¢= 0,48 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). IR: vmax cm™ 2948,
2867, 1703, 1641, 1454, 1383, 1283, 1079. ESI-MS: m/z 453,5 [M - H]
(C30H4503). HR-ESI-MS: m/z 477,33377 [M + Na]* (tinh dugc m/z 477,
33392 CyHys03Na). HR-APCI-MS: m/z 455,35129 [M + H]" (tinh duoc
m/z 455,35197, C3oH4703). *H-NMR (CDCls):(1 0,9 (3H, s, 14-CHs), 0,97
(3H, s, 10-CHj3), 1,04 (3H, s, 13-CHj3), 1,06 (3H, s, 4-CHg), 1,11 (3H, s, 4-
CHs3), 1,11 (1H, m, H-12a), 1,16 (1H, ddd, J = 11,7 Hz, 9,5 Hz, 2,1 Hz,
H15a), 1,29 (1H, dd, J = 12,8 Hz, 4,4 Hz, H-11a), 1,37 (1H, m, H-7a), 1,42
(2H, m, H-5, H-16a), 1,45 (1H, m, H-9), 1,47 (1H, m, H-1a), 1,49 (1H, m,
H-6a), 1,54 (1H, m, H-11b), 1,59 (1H, m, H-6b), 1,62 (2H, s, H-12b, H-
15b), 1,64 (1H, m, H-7a), 1,70 (1H, ddd, J = 12,0 Hz, 11,5 Hz, 3,5 Hz, H-
13), 1,87 (3H, s, 25-CHj3), 1,95 (2H, m, H-1a, H-16b), 2,12 (2H, m, H,-22),
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2,22 (1H, ddd, J = 15,0 Hz, 11,0 Hz, 7,0 Hz, H-17), 2,38 (2H, g, J = 7,5 Hz,
H»-23), 2,49 (1H, m, H-2a), 2,53 (1H, m, H-2b), 4,75 (1H, d, J = 1,0 Hz, H-
21a), 4,82 (1H, br s, H-21b), 6,92 (1H, br t, J = 7,0 Hz, H-24). ®C-
NMR/DEPT (CDCly): [ (12,1 (g, C-27), 15,4 (g, C-18), 15,9 (g, C-30), 16,1
(g, C-19), 19,7 (t, C-6), 21,0 (g, C-29), 21,9 (t, C-11), 24,9 (t, C-12), 26,3 (q,
C-28), 27,7 (t, C-23), 28,9 (t, C-16), 31,4 (t, C-15), 32,7 (t, C-22), 34,1 (t, C-
2), 34,8 (t, C-7), 36,9 (s, C-10), 39,9 (t, C-1), 40,4 (s, C-8), 45,6 (d, C-13),
47,4 (s, C-4), 47,7 (d, C-17), 49,5 (s, C-14), 50,3 (d, C-9), 55,4 (d, C-5),
108,3 (t, C-21), 127,1 (s, C-25), 144,7 (d, C-24), 151,4 (s, C-20), 172,5 (s, C-
27), 218,1 (s, C-3).

¢ Chat méi Al4  (1,5-Epoxy-1-(3'4-dihydroxyphenyl)-7-(4"-
hydroxyphenyl)heptan): Tinh thé hinh kim mau tring, d.n.c. 210-212 °C,

[[]%;1 =-216,8 (c = 0,05, MeOH). Rs = 0,69 (TLC, silica gel, n-hexan-etyl
axetat 1:1, V/V). IR: vmax (film) cm™: 3367, 1603, 1535, 1512, 1442, 1375,
1220, 1076, 1024. EI-MS: m/z 314 (%) (M™, C19H2,04, 3,4), 190 (5,6), 176
(5,3), 149 (13,4), 107 (100), 77 (22,1). HR-ESI-MS: m/z 337,1412 [M +
Na]* (tinh dugc m/z 337,1410, C19H,,04Na). *H-NMR (CDCl; + CD;0D):
1 1,27-1,34 (1H, m), 1,51-1,93 (7H, m) (2-CH,, 3-CH,, 4-CH,, 6-CH,),
2,59-2,70 (2H, m, 7-CH,), 3,45 (1H, m, H-5), 4,22 (1H, dd, J = 9,0 Hz, 2,0
Hz, H-1), 6,73 (2H, d, J = 8,5 Hz, H-2", H-6"), 6,74 (1H, dd, J = 8,0 Hz, 2,0
Hz, H-6"), 6,79 (1H, d, J = 8,0 Hz, H-5'), 6,89 (1H, d, J = 2,0 Hz, H-2'),
7,02 (2H, d, J = 8,5 Hz, H-3", H-5").

¢ A15 (Centrolobol): Chét rin mau trang nga, d.n.c. 120-122 °C, R¢ =
0,59 (TLC, silica gel, n-hexan-etyl axetat 1:1, v/v). EI-MS: m/z (%) 300
(M™, C19H2403, 1,99), 282 (3,8), 133 (19,4), 120 (15,4), 107 (100), 77 (25,4).
'H-NMR (DMSO-dg): 6 1,27-1,58 (8H, m), 2,37-2,64 (4H, m) (Hz-1, Hz-2,
H,-4, Ho-5, Ho-6, Ha-7), 3,38 (1H, br s, H-3), 4,31 (1H, br s, -OH), 6,67 (4H,
d, J = 8,0 Hz, H-3', H-5', H-3", H-5"), 6,95 (2H, d, J = 8,0 Hz, H-2’, H-6"),
6,96 (2H, d, J = 8,0 Hz, H-2", H-6"), 9,05 (2H, br s, 20H). *C-NMR/DEPT
(DMSO-dg): 0 24,8 (t, C-5), 30,6 (t, C-1), 31,4 (t, C-6), 34,3 (t, C-7), 36,9 (t,
C-4), 39,3 (t, C-2), 69,0 (d, C-3), 114,9 (d, C-2', C-6"), 114,96 (d, (C-2", C-
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6"), 128,9 (d, C-3', C-5', C-3", C-5"), 132,4 (s, C-1"), 132,5 (s, C-1"), 155,1 (s,
C-4', C-4").

¢ A16 (Hirsutenon): Bot vo dinh hinh mau tring, d.n.c. 235-237 °C, Ry
= 0,36 (TLC, silica gel, n-hexan-etyl axetat 2:1, v/v). EI-MS: m/z (%) 310
(0,2), 294 (42,4), 225 (13,1), 211 (100), 165 (11,7), 115 (11,5). *H-NMR
(CDCl; + CD30D): 6 2,59 (2H, br s), 2,78 (2H, br s), 2,89 (2H, t, J =55
Hz), 2,97 (4H, m). 3,18 (2H, br s) (Hz-1, Hy-2, Ho-6, H-7, 4 OH), 6,53 (1H,
d, J=15,5Hz, H-4), 6,80 (1H, d, J = 8,0 Hz, H-5"), 6,84 (1H, d, J = 8,0 Hz,
H-5"), 6,95 (1H, d, J = 2,0 Hz, H-2’), 7,00 (1H, d, J = 2,0 Hz, H-2"), 7:3’02
(2H, m, H-6¢', H-6"), 7,09 (1H, dt, J = 155 Hz, 7,5 Hz, H-5). **C-
NMR/DEPT (CDCI; + CD3;0D): ¢ 29,9 (t, C-1), 33,0 (t, C-6), 35,3 (t, C-7),
40,1 (t, C-2), 115,9 (d, C-2"), 116,5 (d, C-2"), 126,3 (s, C-1"), 126,4 (s, C-
1), 128,4 (d, C-5"), 129,0 (d, C-5"), 131,9 (s, C-4"), 132,7 (s, C-4"), 133,6
(d, C-4), 133,9 (d, C-6'), 135,7 (d, C-6"), 149,3 (d, C-5), 150,7 (s, C-3"),
151,8 (s, C- 3”) 201,9 (s, C-3),

# AL7 (Axit gallic): Tinh thé hinh que mau tran% duc, d.n.c. 219-220 °C, R¢ =
0,3 (TLC, silica gel, diclometan-axeton 1:1, v/v). "H-NMR (CDsOD): ¢ 7,08
(2H, s, H-2, H-6).

¢ A18 (Quercetin 3-O-[]-D-galactopyranozit): Tinh thé hinh que mau
vang, d.n.c. 223-225 °C, Rf = 0,5 (TLC, silica gel, diclometan-metanol 2:1,
viv). *H-NMR (CD30D) 0 349 (1H, dd, J = 6,5 Hz, 6,0 Hz, H-6"a), 3, 56
(1H, m, H-5"), 3,57 (1H, m, H-3"), 3,66 (1H, dd, J = 11,5 Hz 6,0 Hz, H-
6"b), 3,84 (1H,dd,J=9,5 Hz, 8,0 Hz, H-2"), 3,87 (1H,d, J = 3,5 Hz, H-4"),
5,15 (1H, d, J = 8,0 Hz, H-1"), 6,23 (1H, d, J = 2,0 Hz, H-6), 6,43 (1H, d, J
= 2,0 Hz, H-8), 7,60 (1H, dd, J = 8,5 Hz, 2,0 Hz, H-6"), 7,86 (1H, d, J =2,0
Hz, H2’) 787(1H d,J= 85Hz H5')

¢ A19 (Betulin): Bot vo dinh hinh mau tring, d. n.c. 251-252 °C, R¢ =
0,32 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). *H-NMR (CDCI3) )
0,76 (3H, s, 4-CHs), 0,83 (3H, s, 10-CHj3), 0,97 (3H, s, 14-CHj3), 0,98 (3H,
s, 4-CH3), 1,03 (3H, s, 8-CH3), 1,68 (3H, s, 20-CHj3), 2,38 (1H, dd, J=6,0
Hz, 11,0 Hz, H-19), 3,18 (1H, dd, J = 11,0 Hz, 5,0 Hz, H-3), 3,33 (1H, d, J
= 110 Hz, H-28a), 3,79 (1H, d, J = 11,0 Hz, H -28b), 4,58 (1H,d, J =15
Hz, H-294), 4,68 (1H, d, J = 2,0 Hz, H-29b). *C-NMR/DEPT (CDCl,): 6

14,8 (q, C-27), 15,4 (q, C- 24) 15,9 (q, C-26), 16,1 (q, C-25), 18,3 (t, C-6),
19,1 (q, C-30), 20,9 (i, C-11), 25.2 (t, C- 12) 271 (t, C-15), 27,4 (t, C-2),
27.9 (g, C-23), 29.2 (t, C-16), 29 8( C-21), 33,9 (t, C-22), 34,3 (t, C-7),
37,2 (d, C-13), 37,3 (s, C- 0) 38, -1), 38,9 (s, C-4), 40,9 (s, C-8), 42,7
(s, C-14), 47,8 (s, C-17), 47,8 (d, C 9) 48,8 (d, C-18), 50,4 (d, C-9), 55.3

(d, C-5), 60,6 (t, C-28), 789(d C- 3) 1097(t C-29), 150,5 (s, C-20).

¢ A20 (Taraxeron): Tinh thé hinh que mau tring, d, n.c. 242-244 °C, Ry
= 0,4 (TLC, silica gel, n-hexan-etyl axetat 40:1, v/v). *H-NMR (CDCI3 +
CDgOD) 0 0,85 (3H, s, 17-CH3), 0,92 (3H, s, 20- -CHgs), 0,93 (3H, s, 13-
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CHj3), 0,96 (3H, s, 20-CHs), 1,08 (3H, s, 8-CHs), 1,09 (3H, s, 4-CH3), 1,10
(3H, s, 10-CHs), 1,16 (3H, s, 4-CHj3), 2,34 (1H, ddd, J = 15,5 Hz, 8,5 Hz,
3,5 Hz, H-2a), 2,60 (1H, ddd J= 155 Hz, 12,0 Hz, 7,0 Hz, H- 2b) 5,57
(1H, dd J =8,5Hz, 3,0 Hz, H- 15) 3C-NMR/DEPT (CDCI3+ CDs;0D): o
14,3 (q, C-25), 17,0 (t, C- 11) 19,6 (t, C-6), 20,8 (g, C-30), 20,9 (q, C-24),
25,0 (g, C-27), 25,6 (q, C-23), 28,3 (s, C-20), 29,3 (g, C-26), 29,9 (q, C-28),
32 (t, C-7), 32,7 (g, C-29), 33,2 (s, C-17), 33,7 (t, C-2), 34,7 (t, C-21),
(t, C-16), 36,3 (t, C-12), 37,1 (s, C-10), 37,3 (t, C-22), 37,4 (s, C-13),
(t, C-1), 38,5 (s, C-8), 40,2 (t, C-19), 47,3 (s, C-4), 48,5 (d, C-9), 48,7
18), 55,4 (d, C-5), 116,8 (d, C-15), 1572(5 C-14),219,1 (s, C- 2
¢ A21 (p-Sitosterol): Tinh thé hinh que mau tring, d.n.c. 134-135

6
5.3
7.9

(dC

C, Ry

= 034 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). IR (KBr): vimax
(cm 1): 3428, 2965, 2865, 1646, 1462, 1376, 1060, 956.

Cong thirc ho4 hoc cua cac ho’p chit dwogc phan 1ap tir cdy Téng
quan sul

Al5 Al6
Al19 ) A20
¢ Chat moi Al4  (1,5-Epoxy-1-(3'4 "-dihydroxyphenyl)-7-(4"-
hydroxyphenyl)heptan)

Chat A14 da duoc xac dinh ¢6 cong thirc phan tir C19H2204 nhd cac phd El-
MS (m/z 314, M") va HR-ESI-MS: m/z 337,1412 ([M + Na]", C19H0:Na). Pho
IR chi ra dinh hap thu ctia nhém hydroxy & vimax 3367 cm™ va cua vong thom &
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vinax 1603, 1512 va 1442 em ™. Ph6 *H-NMR chi ra su ¢6 mit cta 2 vong thom,
hai nhom oximetin & oy 3,45 (1H, m) va 4,22 (1H, dd, J = 9,0 Hz, 2,0 Hz), cac
tin hiéu proton cua 5 nhom metylen O OH 1 27-1, 34 (1H m), 1,51-1, 93 (7H, m)
va 2,59-2,70 (2H, m). Dya trén viéc phan tich pho H-NMR cho thay cac tin hiéu
proton dac trung cho hai vong thom 1a 4-hydroxyphenyl [& 6,73 (2H dJ=85
Hz) va 7,02 (2H, d, J = 8,5 Hz)] va 3,4-dihydroxyphenyl [¢4 6,74 (1H, dd, J =
8,0 Hz, 20 Hz), 679 (1H dJ= 80Hz)va689 (1H, d, J = 2,0 Hz)]. KethO’p
pho MS véi dir kién phd NMR cho phép du dodn A14 la mot dlarylheptan0|t Su
c6 mat cia mot nhom metylen duy nhat lién két voi vong thom & &y 2,59-2,70
(2H, m) cho thdy mach heptan da dugc dong vong gitra C-1 (54 4,22)vaC-5 (dj
3 45) qua mot nguyén tir oxy. Dé xac dinh vi tri lién két ca cac nhoém phenyl the
vao mach heptan phd EI-MS da duoc 4p dung. Véi plC co s6 0 m/z 107 trén pho
EI-MS, vi trf ctia nhom 4- hydroxyphenyl da dugc xéc dinh la & C-7. Do d9, cau
truc cua Al4 dugc xac dinh la 1,5-epoxy—1—(3’,4’-dihydroxyphenyl)-?-(4"-
hydroxyphenyl)heptan
4.2 NGHIEN CUU HOA HQC CAY CANG LO (BETULA ALNOIDES
Buch. -Ham. ex D. Don)
4.2.1 Piéu ché cac phan chiét tir 14, canh con va vé canh

Céc mau la (0 58 k@), canh con (0,80 kg) va vo canh (0,57 kg) cua cay
Cang 16 dugc ngdm chiét riéng r& bang metanol ¢ nhi¢t do phong. Co dich
ngam chiét, sau d6 pha thém nudc va tién hanh phan bd hai pha léng véi n-
hexan, dlclometan etyl axetat va hoac n-butanol dé thu cac phan chiét vai cac
higu suat twong tng BLH (2,51%), BLD (5,26%), BLE (1, 55%) BLB (2,07
%), BCH (0, 3%) BCD (0,98%), BCE (0,78%), BVH (0%), BVD (1,61%),
BVE (0,25%).
4.2.2 Phan tach cac phan chiét cua ciy Cang 10
4.2.2.1 Phan tach cac phan chiét tir 14 caa cay Cang 10

a. Phan tach phan chiét n-hexan tir 14 ciia cay Cang 1o

Phan chiét n-hexan tir 1a (BLH, 14 g) dugc phan tach bang sic ky cot CC
trén silica gel thanh 13 nhom phan doan tu BLH1 dén BLH13. Cac nhém phéan
doan BLH3 va BLHS5 dugc rira bang n-hexan cho B1. Céc nhém phan doan
BLH6, BLH7 va BLH13 dugc phan tach bang sic ky cot CC trén silica gel cho
B2 va B3. BLHI1 va BLH12 dugc gop chung, phén tach bang séc ki cot CC
trén silica gel va bang phuong phap chiét pha ran trén cot RP-SPE (C-18 Sep-
Pak Vac Catridge, Waters, Hoa Ky) cho B3.

b. Phén tach phan chiét diclometan tir 14 ciia cAy Cang 1o

Phan chiét diclometan tir 14 cta cay Cang 16 (BLD, 27,6 g) dugc phan
tach bang sac ki cot CC trén silica gel thanh 5 nhoém phéan doan, tr BLD1
den BLDS5. Nhom phan doan BLD1 duoc rira bang n-hexan va phan tach
bang sic ky mini-C trén silica gel, thu dugc B1 va B2. BLD2 dugc rira bang
axeton cho chit sach B3. BLD4 dugc phan tich bang sic ki cot CC trén
silica gel sau do rua bang axeton thu dugc B3.

c. Phén tach phan chiét etyl axetat tir 14 ciia cAy Cang 10
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Phan chiét etyl axetat tir 1a ciia cdy Cang 16 (BLE, 9,0 g) dugc phan
tach bang
sic ki cot CC trén silica gel thanh 3 nhém phan doan tr BLEI dén
BLE3. Nhom phan doan BLE2 duoc phan tach bang sic ki cot CC trén silica
gel thanh 11 nhom phan doan tir BLE2.1 dén BLE2. 11. Nhém phan doan
BLE2.6 duoc rira va két tinh lai thu dwgc hdn hop 2 chit B4 va BS. BLE2.7
va BLE2.8 duoc gop chung va phan tach nhiéu lan bang sac ky cot FC trén
silica gel cho B6 va B7. BLE2.9 dugc phén tach 2 1an bang sac ky cot FC
trén silica gel cho B8 va B9. BLE2.11 duoc ria va két tinh lai cho chét sach
B10. Nhém phan doan BLE3 duoc phan tach bang séc ki cot CC trén silica
gel thanh 8 nhém phan doan tir BLE3.1 den BLE3.8. C4c nhom phan doan
BLE3.4, BLE3.6 va BLE3.7 duoc rira bang axeton thu dwoc 3 chat sach 1a
B10, BI1 va B12.

d. Phan tach phan chiét n-butanol tir 14 ciia cdy Céng 10

Phan chiét n-butanol dang long sét (BLB, 1,0 g) duoc phan tach sac ky
cot FC trén_ silica gel thanh 4 nhom phan doan tor BLB1 dén BLB4. BLB3
duoc ria bang axeton cho B13. Phan chiét n-butanol dang ran (BLBR, 11
g) dugc phan tach sic ky cot CC trén nhya trao doi ion Diaion HP-20 thu
dugc 5 phén doan tr BLBR1 dén BLBRS5. Nhom phan doan BLBR3 va
BLBR4 dugc phén tich sac ky cot CC trén silica gel cho B13 va B7.
4.2.2.2 Phan tach cac phan chiét tir canh con caa cay Cang 10

a. Phan tach phan chiét n-hexan tir canh con ctia cay Cang 10:

Phan chiét n-hexan tir canh con (BCH, 2,4 g) dugc phan tach bang sic
ky cot CC trén silica gel thanh 7 nhém phan doan tir BCH1 dén BCH7.
Nhom phén doan BCH2 dugc phan tach sac ky cot FC trén silica gel cho
B14. Nhém phan doan BCH3 duoc rira bing n-hexan cho B2.

b. Phan tach phan chiét diclometan tir canh con ciia ciy Cang 1o

Phan chiét diclometan tir canh con (BCD, 7,87 g) dwoc phan tach sac ky
cot CC trén silica gel thanh 4 nhom phan doan tir BCD1 dén BCD4. Nhom
phan doan BCD2 va BCD3 dugc gop chung, phan tach bang sac ky cot CC
trén silica gel cho B15.
4.2.2.3 Phan tach cac phan chiét tir vé canh ciia cay Cang 10

Phan tach phan chiét diclometan tir vé canh ciia cay Cang 1o

Phan chiét diclometan tir vo canh (BVD, 9,21 g) duoc phan tach sic ky
cot CC trén silica gel thanh 7 nhom phan doan tir BVD1 dén BVD7. Nhom
phan doan BVDI duogc phan tach sac ky cot FC vdi silica gel va rira bang
axeton cho B16 va B17. Rua BVD2 bang axeton cho B15. BVD3 duoc
phén tach sic ky cot CC trén silica gel va rira bang metanol cho B15. BVD5
duoc phan tach sac ky cot CC trén silica gel thu dugc 2 chat B15, B18 va
hdn hop 2 chat B19 va B20.

4.2.3 Cau truc cua cac chat phéan lap dwoc tir cay Cang 10
Phan nay trinh bay chi tiét két qua phan tich phd va xéc dinh cau trac ciia 20
hop chat dugc phan 14p tir cay Cang 16 1a axit hexacosanoic (B1), -sitosterol
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(B2) , ovalifoliolit B (B3), chrysoeriol (B4), kaempferol 7-O-metyl ete (B5), 1-
O-(24-tetracosanoyl)glyxerol (B6), quercetin (B7), betalnozit A (B8),
betalnozit B (B9), f-sitosterol 3-O-f-D-glucopyranozit (B10), isoquercitrin
(B11), betalnozit C (B12), rutin (B13), lupeol (B14), betulin (B15), taraxeryl
axetat (B16), taraxeron (B17), axit betulinic (B18), axit oleanolic (B19) va
axit ursolic (B20).

¢ B1 (Axit hexacosanoic): Bot vo dinh hinh mau trang, d.n.c. 74-75 °C, Rr
= 0,5 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). El- MS m/z (%) 396 (M
Ca6Hs20,, 26), 368 (63), 340 (53,8), 325 (11 8), 311 (6,7), 297 (16,8), 283
(10,9), 269 (12,6), 255 (10,1), 241 (20,2), 199 (11,8), 185 (31,1), 171 (16,8),
129 (58,8), 111 (26 9), 83 (49,6), 85 (45,3), 87 (27,7), 73 (71,1), 71 (63), 59
(58,8), 57 (100). *H-NMR (CDCls): 6 0,88 (3H, t, J = 6,5 Hz, 26-CHs), 1,27
(44H, br s, Ho-4— H»-25), 1,65 (2H, br s, H2-3), 2,35 (2H, br s, H2-2).

¢+ B3 (OvaIIfOIIOIIde B): Tinh thé hinh que mau tring, d.n.c. 196-198 °C,
Rf = 0,42 (TLC, silica gel, n-hexan-axeton 3:1, v/v). EI-MS: m/z (%) 395
(2,8), 327 (3,3), 235 (3,8), 161 (9, 8) 143 (100) 125 (29,4), 107 (31,4), 85
(37,7), 59 (82,7). IR (film): vnax (cm™) 3483, 1702, 1633, 1445, 1371, 1292,
1165, 1082. HR ESI-MS: m/z 495,34335 [M + Na] (tinh dugc 495,34448,
C30H4804Na) 'H-NMR (CDCl3): 60,93 (3H, s, 8-CHs), 0,95 (3H, s, 14-
CHs), 1,12 (3H, s, 25-CH3), 1,13 (1H m, H- 15a) 1,13 (3H s, 10- CHg)
1,13 (3H, s, 20-CH3), 1,20 (3H, s, 25-CH3), 1,22 (1H, m, H-7a), 1,39 (1H, t,
J =13,5 Hz, H-1a), 1,47 (1H, m, H-6a), 1,49 (1H, m, H-15b), 1,58 (1H, m,
H-16a), 1,59 (1H, m, H-7b), 1,65 (1H, m, H-22a), 1,70 (1H, m, H-22b),
1,73 (1H, m, H-12a), 1,73 (1H, m, H-13), 1,73 (3H, s, 4-CH3), 1,77 (1H, m,
H-16b), 1,77 (1H, m, H-23a), 1,79 (1H, m, H-1b), 1,81 (1H, m, H-5), 1.82
(1H, m, H-9), 1,84 (1H, m, H-17), 1,86 (1H, m, H-23b), 1,91 (1H, m, J =
9,5 Hz, H-6b), 2,38 (1H, t, J = 15,5 Hz, H-12b), 2,40 (1H, dd, J = 15,5 Hz,
8,0 Hz, H-2a), 2,60 (1H, dd, J = 15,5 Hz, 12,5 Hz, H-2b), 3,72 (1H,t,J =
Hz, H-24), 451 (1H, g, J = 8,5 Hz, H-11), 4,69 (1H, s, H-29a), 4,86
s, H-29b). ! 3C-NMR/DEPT (CDCI3) 0 15,6 (g, C-30), 16,9 (g, C-18),
(q, C-19), 23,5 (g, C-28), 23,6 (g, C-21), 244(q, C-26), 25,1 (t, C-6),
(t, C-16), 26,3 (t, C-23), 27,3 (q, C-27), 29,8 (t, C-2), 30,9 (t, C-15),
(t, C-7), 34,6 (d, C-13), 35,6 (t, C-12), 36,5 (t, C-22), 39,2 (t, C-1),
s, C-10), 40,6 (s, C-8), 49,6 (s, C-14), 50,7 (d, C-17), 52,3 (d, C-9),
4 (d, C-5), 71,4 (s, C-25), 76,4 (d, C-11), 83,5 (d, C-24), 85,5 (s, C-20),
114,1 (t, C-29), 146,6 (s, C-4), 176,1 (s, C-3).

¢ B4 va B5 (hon horp cua Chrysoeriol va Kaempferol 7-O-metyl ete):
B4t vo dinh hinh mau vang, Ry = 0,65 (TLC, silica gel, diclometan-axeton
4:1, vIv).

Kaempferol 7-O-metyl ete (B5): *H-NMR (DMSO- de) 03,85 (3H,s, 7-
OCHpg), 6,56 (1H, s, H-6), 6,74 (1H, s, H-8), 6,92 (2H, d, J = 9,0 Hz, H-3',
H-5'), 7,89 (2H, d, J = 9,0 Hz, H-2’, H-6'), 13,0 (1H, s, 5-OH).

7,0
(1H
1

8,8
25,6
33,6
39,5
57,4
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Chrysoeriol (B4): *H-NMR (DMSO-dg): 63,92 (3H, s, 3'-OCHs), 6,18
(1H, d, J = 2,0 Hz, H-6), 6,49 (1H, d, J = 2,0 Hz, H-8), 6,86 (1H, s, H-3),
690(1H d, J=8,5Hz, H-5), 753(1H br s, H2) 7,54 (1H, brd, J =85
Hz, H-6"), 12 9 (1H,s, 5-OH).  **C- NMR/DEPT (DMSO-dg): 655,9 (q,
3’-OCH3), 94,1 (d, C-8), 98,8 (d, C-6), 103,2 (s, C-10), 103,6 (d, C-3),
110,1 (d, C-2'), 115,8 (d, C-5), 120,4 (d, C-6"), 121,5 (s, C-1"), 147,9 (s, C-
4", 150,7 (s, C-3'), 157,3 (s, C-9), 161,4 (s, C-5), 163,7 (s, C-2), 164,1 (s,
C-7),181,8 (s, C-4). )

¢ BG (1-O-(24-Tetracosanoyl)glyxerol): Bot vo dinh hinh mau trang,

[D] D =-2,08, (c = 0,15, pyridin), Rf = 0,57 (TLC, silica gel, diclometan-

axeton 4:1, v/v). HR-ESI-MS: m/z 465,39105 (tinh dugc m/z 465,39143,
C27Hs404Na). HR-APCI-MS: m/z 443,40887 (tinh dugc m/z 443,40949,
Cu7Hs504). 'H-NMR (CDClg): [1 0,88 (3H, t, J = 7,0 Hz, 24'-CH3), 1,26
(40H, br s, 2H-4'—2H'-23), 1,63 (2H, quintet, J = 7,0 Hz, 2H-3"), 2,04 (1H,
brs, -OH), 2,35 (2H, t, J = 7,0 Hz, 2H-2"), 2,48 (1H, br s, -OH), 3,60 (1H,
dd, J = 12,0 Hz, 6,0 Hz, H-3a), 3,69 (1H, br d, J = 8,5 Hz, H-3b), 3,93 (1H,
br's, H-2), 4,15 (1H, dd, J = 12,0 Hz, 6,0 Hz, H-1a), 4,21 (1H, dd, J = 10,0
Hz, 6,5 Hz, H-1b). **C-NMR/DEPT (CDCls): [11114,1 (q, C-24), 22,7 (t,
C-23"), 24,9 (t, C-3'), 29,2, 29,3, 29,4, 29,5, 29,6, 29,7, 31,9 (t, C-4'—C-
22'), 34,2 (t, C-2'), 63,4 (t, C-3), 65,2 (t, C-2), 70,3 (d, C-1), 174,3 (s, C-1).

¢ B7 (Quercetin): Bot vo dinh hinh mau vang, d n.c. 302-304 °C, R; =
0,46 (TLC, silica gel, diclometan-axeton 4:1, v/v). *H-NMR (CDgOD) )
6,20 (1H, d, J = 2,0 Hz, H-6), 6,40 (1H, d, J = 2,0 Hz, H-8), 6,90 (2H, d, J =
8,5 Hz, H-5’), 7,64 (2H, dd, J = 8,5 Hz, 2,0 Hz, H-6'), 7,75 (1H,d, J=2,0
Hz, H-2".

¢ Chat méi B8 [(20S,24R)-20,24-Epoxy-25-hydroxydammaran-3-yl-O-4-D-

xylopyranozit, Betalnozit A]: Tinh thé hinh que mau tring, [[]2D4 =+0,83 (Cc =
0,06, MeOH), R¢ = 0,37 (TLC, silica gel, diclometan-axeton 2:1, v/v). IR
(film): vmax cm ™ 3381, 1456, 1375, 1240, 1164, 1042. HR-ESI-MS: m/z
615,4230 [M + Na]* (tinh dwgc m/z 6154231, CssHgoO7Na). *H-NMR
(CDs;0D): ¢ 0,86 (3H, s, 4-CH3), 0,91 (3H, s, 10-CHg), 0,93 (3H, s, 14-
CHs), 1,01 (3H, s, 8-CH3), 1,05 (3H, s, 4-CH3), 1,15 (3H, s, 25-CH3), 1,17
(3H, s, 20-CHjy), 1,19 (3H, s, 25-CHg, 3,15 (1H, dd, J = 12,0 Hz, 4,5 Hz, H-
3), 3,20 (1H, d, J = 10,5 Hz, H-5"a), 3,21 (1H, dd, J = 9,0 Hz, 7,5 Hz, H-2"),
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3,31 (1H, dd, J = 9,0 Hz, 9,0 Hz, H-3"), 3,48 (1H, m, H-4"), 3,77 (1H, t, J =
7,5 Hz, H-24), 3,84 (1H, dd, J = 11,3 Hz, 5,5 Hz, H-5'b), 429 (1H, d, J =
7,5 Hz, H-1'). ®*C-NMR/DEPT (CD3;0D): [ 16,0 (q, C-29), 16,8 (g, C-18),
16,85 (g, C-19), 16,9 (g, C-30), 19,3 (t, C-6), 22,7 (t, C-11), 23,6 (g, C-21),
25,4 (g, C-27), 26,2 (q, C-26), 26,8 (t, C-12), 27,3 (t, C-15), 27,4 (t, C-2),
28,4 (q, C-28), 28,4 (t, C-23), 32,5 (t, C-22), 33,1 (t, C-16), 36,5 (t, C-7),
36,5 (g, C-22), 38,1 (s, C-10), 40,3 (t, C-1), 40,4 (s, C-4), 41,7 (s, C-8), 44,2
(d, C-13), 51,0 (s, C-14), 51,2 (d, C-17), 52,2 (d, C-9), 57,7 (d, C-5), 66,7 (t,
C-5%), 71,3 (d, C-4"), 72,9 (s, C-25), 75,5 (d, C-2'), 78,0 (d, C-3"), 84,8 (d, C-
24), 87,8 (s, C-20), 90,7 (d, C-3), 107,4 (d, C-1").

¢ Chat méi B9  (3-O-[1-D-xylopyranozyl  311,20(S),24(S)-

trihydroxydammar-25-en, Betalnozit B): Bot vo dinh hinh mau trang, [[]%;1
= +108 (¢ = 0,03, CH30OH), Rf= 0,33 (TLC, silica gel, diclometan-axeton
2:1, VIV). IR (film): vinax cm* 3385, 1651, 1455, 1374, 1164, 1070, 1042.
HR-ESI-MS: m/z 615,4229 [M + Na]*, (tinh dwoc m/z 615,4231,
CasHgoO7Na). *H-NMR (CDsOD): 6 0,86 (3H, s, 4-CHs), 0,91 (3H, s, 10-
CHj3), 0,93 (3H, s, 14-CHj3), 1,02 (3H, s, 8-CHj3), 1,05 (3H, s, 4-CHj3), 1,14
(3H, s, 20-CH3), 1,74 (3H, s, 25-CHg), 3,15 (1H, dd, J = 12,0 Hz, 4,5 Hz,
H-3), 3,20 (1H, d, J = 9,0 Hz, H-5'a), 3,21 (1H, dd, J = 11,5 Hz, 4,5 Hz, H-
2", 3,31 (1H, dd, J = 9,0 Hz, 9,0 Hz, H-3"), 3,48 (1H, ddd, J = 10,0 Hz, 9,0
Hz, 5,5 Hz, H-4"), 3,84 (1H, dd, J = 11,5 Hz, 5,5 Hz, H-5'b), 3,96 (1H, t, J =
5,2 Hz, H-24), 4,29 (1H, d, J = 7,5 Hz, H-1"), 4,82 (1H, tin hiéu chong chap,
H-26a), 4,93 (1H, br s, H-26b). **C-NMR/DEPT (CDsOD): [I 16,0 (g, C-
29), 16,7 (g, C-19), 16,8 (g, C-18), 16,9 (q, C-30), 17,8 (q, C-27), 19,3 (t, C-
6), 22,7 (t, C-11), 25,2 (g, C-21), 25,8 (t, C-12), 27,3 (t, C-2), 28,4 (q, C-28),
28,7 (t, C-15), 30,2 (t, C-23), 38,2 (t, C-22), 32,3 (t, C-16), 36,5 (t, C-7), 38,0
(s, C-10), 40,3 (t, C-1), 40,4 (s, C-4), 41,7 (s, C-8), 43,6 (d, C-13), 51,1 (d, C-
17), 51,5 (s, C-14), 52,1 (d, C-9), 57,7 (d, C-5), 66,7 (t, C-5"), 71,3 (d, C-4"),
75,5 (d, C-2), 75,8 (s, C-20), 77,3 (d, C-24), 77,9 (d, C-3"), 90,6 (d, C-3),
107,4 (d, C-1"), 111,6 (t, C-26), 147,0 (s, C-25).

¢ B11 (Quercetin 3-O-4-D-glucopyranozit, Isoquercitrin): Bot vo dinh
hinh mau vang, d.n.c. 230-232 °C, R¢ = 0,44 (TLC, silica gel, diclometan-
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metanol 41f viv). ESI-MS: m/z 4650 [M + H]", 462,7 (IM - HJ,

C21H20012). "H-NMR (CD3;0D): ¢ 3,25 (1H, m, H-2"), 3,37 (1H,t,J =95

Hz, H-3"), 3,45 (1H, t, J = 10,0 Hz, H4") 350(1H dd, J=9,0 Hz, 7,5 Hz,

H- 5") 3,6 (1H, dd, J = 12,0 Hz, 5,0 Hz, H-6"a), 3,73 (1H, dd, J = 12,0 Hz,

2,5 Hz, H-6"b), 525(1H,d J=75Hz, H-1"),6,22 (1H, d, J = 2,0 Hz, H-

6), 64(1H d, J=2,0 Hz, H-8), 6,89 (1H, d, J = 8,5 Hz, H 5, 7,6 (1H, dd,
1

0
H,
H, d, J=2,0 Hz, H-2’). C-NMR/DEPT
-4
-6

8

J'=8,8 Hz, 2,0 Hz, H-6"), ,3(

(CD;0D): & 62,6 (t, 6’) 71,3 (d, C-4"), 75,7 (d, C-2"), 78,1 (d, C-3"),
99,9 (d, C-

) 1 (
78,4 (d, C-5"),94,7 (d, C ) 9 (d ), 104,4 (d, C-1"), 105,7 (s, C-10),
116,0 (d, C-5'), 117,6 (d, C-2), 123,1 (s, C-1), 123,2 (d, C-6’ ), 135,7 (s, C-
3), 1459 (s, C-3'), 149,8 (s, C-4'), 158,5 (s, C-9), 159,1 (s, C-2), 163,0 (s,
C-5), 165,9 (s, C-7), 179,5 (s, C-4).
¢ Chat méi B12 (3,11-di-O-[J-L-arabinopyranozyl 20(S),24(R)-
epoxydammaran-3(1,11(1,25-triol, Betalnozit C): Tinh thé hinh que mau

trang, [D]%% = —4,58 (c = 0,31, CH30H), R; = 0,33 (TLC, silica gel,

diclometan-metanol 4:1, v/v). IR (film): viax cm* 3392, 1456, 1385, 1160,
1071, 1041. HR-ESI-MS: m/z 763,4594 [M + Na]®, (tinh duoc m/z
763,4603, C4Hes012Na). *H-NMR (CDCls): 0,86 (3H, s, 4-CHs), 0,94
(3H, s, 4-CHj3), 0,96 (3H, s, 10-CHj3), 1,00 (3H, s, 14-CHj3), 1,05 (1H, s, H-
19), 1,10 (1H, m, H-15a), 1,15 (3H, s, 25-CHs), 1,17 (3H, s, 20-CH3), 1,18
(3H, s, 25-CHj3), 1,20 (1H, m, H-22a), 1,22 (1H, m, H-5), 1,31 (1H, m, H-
23a), 1,32 (2H, m, Hz-1), 1,32 (1H, m, H-12a), 1,41 (1H, m, H-15b), 1,42
(2H, m, H2-6), 1,42 (1H, m, H-7a), 1,58 (1H, m, H-22b), 1,60 (1H, m, H-
2a), 1,62 (1H, m, H-13), 1,62 (1H, m, H-16a), 1,74 (1H, m, H-9), 1,75 (1H,
m, H-2b), 1,85 (1H, m, H-23b), 1,95 (1H, m, H-16b), 2,00 (1H, m, H-17),
2,30 (1H, br d, J = 14,0 Hz, H-7b), 2,48 (1H, m, H-12b), 3,25 (1H, dd, J =
12,0 Hz, 9,0 Hz, H-5"a), 3,29 (1H, br s, H-3), 3,45 (1H, m, H-3'), 3,45 (1H,
m, H-5a), 3,52 (1H, m, H-3"), 3,55 (1H, m, H-2"), 3,55 (1H, m, H-2'),
3,74 (1H, m, H-4"), 3,79 (1H, t, J = 7,0 Hz, H-24), 3,84 (1H, m, H-4"), 3,95
(1H, m, H-5"b), 3,95 (1H, m, H-5'b), 4,04 (1H, ddd, J = 10,5 Hz, 10,5 Hz,
5,5 Hz, H-11), 4,26 (1H, d, J = 7,5 Hz, H-1"), 4,28 (1H, d, J = 7,5 Hz, H-
1"). ®*C-NMR/DEPT (CDsOD + CDCl;): §16,7 (g, C-19), 16,8 (q, C-18),
16,9 (g, C-30), 18,1 (t, C-6), 21,4 (t, C-2), 22,6 (q, C-29), 24,2 (q, C-27),
24,8 (q, C-21), 26,3 (t, C-16), 26,7 (t, C-23), 26,9 (g, C-26), 29,2 (q, C-28),
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31,4 (t, C-15), 33,5 (t, C-1), 33,7 (t, C-12), 34,8 (t, C-7), 35,9 (t, C-22), 37,5
(s, C-4), 39,4 (s, C-8), 40,5 (d, C-13), 41,3 (s, C-10), 48,8 (d, C-17), 50,1 (s,
C-14), 50,4 (d, C-5), 53,7 (d, C-9), 65,1 (t, C-5"), 66,4 (t, C-5'), 68,8 (d, C-
4"), 69,7 (d, C-4'), 71,7 (d, C-3"), 72,0 (s, C-25), 72,8 (d, C-3"), 73,3 (d,
C-2"), 73,5 (d, C-2'), 75,6 (t, C-11), 82,4 (d, C-3), 83,6 (d, C-24), 86,9 (s,
C-20), 99,9 (d, C-1"), 100,7 (d, C-1").

¢ B13 (Rutin, Quercetin 3-O-rutinozit): Bot vo dinh hinh mau vang,
dnc 196-198 °C, R = 0,35 (TLC, silica gel, diclometan-metanol 2:1, v/v).
'"H-NMR (CD3OD) 61,14 (3H,d, J=7,5Hz, 6'""-CHj3), 3,28-3,52 (7H m,
H-2", H-3", H-4", H-5", H-6"a, H-4""", H-5"""), 3,56 (1H, dd J=95Hz 35
Hz, H-3”'), 3,67 (1H, dd, J = 3,0 Hz, 2,0 Hz, H-2""), 3,82 (1H, br d, J =
10,0 Hz, H-6"b), 4,54 (1H, d, J = 1,5 Hz, H-1"""), 5,12 (1H, d, J = 7,5 Hz,

H-1"), 6, 1(1H d, J = 2,0 Hz, H-6), 6,39 (1H, d, J = 2,0 Hz, H-8), 6,89
(1H, d, 8,5 Hz, H5’)764(1H dd, J = 8,5 Hz, 2,0 Hz, H6')769(1H
d, J'= 2,0 Hz, H-2). B¢:NMR/DEPT (CD;OD): 517.9 (q, C-6'"), 68,5 (t.
C-6"), 9,7( , C-5"), 71,4 (d, C-3""), 72,1 (d, C-2"""), 72,2 (d, C-4"), 73,9
(d, -4'") 5.7 (d, C-2"), 77,1 (d, C-3"), 78,1 (d, C-5"), 94,9 (d, C-8), 99,9
(d, C 6) 02,4 (d, C-1""), 104,7 (d, C-1"), 105,6 (s, C-10), 116,0 (d, C-5'),
1177 (d, C-2"), 123,1 (s, C-1), 123,6 (d, C-6'), 135,6 (s, C-3), 1458 (s, C-
3'), 149,7 (s, C-4'), 158,4 (s, C-2), 159,3 (s, C-9), 162,9 (s, C-5), 165,9 (s,
C-7), 179,3 (s, C-4).

¢ B14 (Lupeol): Tinh thé hinh que mau tring, dn c. 206-208 °C, Rs =
0,68 (TLC, silica gel, n-hexan-etyl axetat 7:1, viv). 'H-NMR (CDClg) o
0,76 (3H, s, 4-CHj3), 0,79 (3H, s, 17-CH3), 0,83 (3H, s, 10-CH3), 0,94 (3H,
s, 14-CHs), 0,96 (3H, s, 4-CH3), 1,03 (3H, s, 8-CHj3), 1,68 (3H, s, 20-CH3),
2,37 (1H, dt, J = 5,5 Hz, 11,0 Hz, H-19), 3,18 (1H, dd, J = 11,0 Hz, 5,0 Hz,
H-3), 4,56 (1H, br s, H-29a), 4,68 (1H, d, J = 2,0 Hz, H-29b). **C-
NMR/DEPT (CDCl3): 614,6 (g, C-27), 15,4 (q, C-24), 15,9 (g, C-26), 16,1
g, C-25), 18,0 (g, C-28), 18,3 (t, C-6), 19,3 (g, C-30), 20,9 (t, C-11), 25,1
(t, C-12), 27,4 (t, C-15), 27,5 (t, C-2), 28,0 (q, C-23), 29,9 (t, C-21), 34,2 (t,
C-7), 35,6 (t, C-16), 37,2 (s, C-10), 38,1 (d, C-13), 38,7 (t, C-1), 38,9 (s, C-
4), 40,0 (t, C-22), 40,8 (s, C-8), 42,8 (s, C-14), 43,0 (s, C-17), 47,9 (d, C-
19), 48,3 (d, C-18), 50,5 (d, C-9), 55,3 (d, C-5), 79,9 (d, C-3), 109,3 (t, C-
29), 150,9 (s, C-20).

¢ B19 va B20 (Hon hop Axit oleanolic va Axit ursolic, ty 1& 5,5:1): Bot
v6 dinh hinh mau trang, R¢= 0,50 (TLC, silica gel, diclometan-axeton 19: 1,
vIv).

Axit oleanolic (B19): *"H-NMR (CDCls): & 0,78 (3H, s, 8-CHj3), 0,79
(3H, s, 4-CHg), 0,86 (6H, s, 10-CH3;, 20-CH3), 0,93 (3H, s, 20-CHg), 0,98
(3H, s, 4-CHj3), 1,26 (3H, s, 14-CHj3), 2,83 (1H, dd, J = 14,0 Hz, 4,0 Hz, H-
18), 3,20 (1H, m, H-3), 5,24 (1H, t, J = 3,5 Hz, H-12).
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Axit ursolic (B20): *H-NMR (CDCls): & 0,78 (3H, s, 10-CH3), 0,90
(3H, d, J = 5,0 Hz, 19-CH3), 0,93 (3H, d, J = 5,0 Hz, 20-CHs), 0,98 (3H, s,
4-CH3), 1,09 (3H, s, 8-CHa), 1,14 (3H, s, 14-CHs), 1,26 (3H, s, 4-CHs),
2,19 (1M, br d, J = 11,0 Hz, H-18), 3,20 (1H, m, H-3), 5,28 (1H, t, J = 3,5
Hz, H-12).

Cong thu’c hoa hoc Cua cac hop chit dwogc phan I4p tir cdy Cang 10

CHZ OCO(CH2)23CH3
B4Ry, =H, R, = H, Ry = OCHj
HC'—oH

B5 Ry = CHy, Ry = OH, Rs = H [,
B7R, = H, R, = OH, Ry = OH HoC —O0H

B13 B14
B19 B20

+ Chat méi B8 (Betalnozit A)

Phé HR-ESI-MS ctia B8 cho pic ion gia phan tir & m/z 615,4230 [M + Na]*
cho phép xac dinh cong thirc phan tir cia B8 1a C35H6007 Phé IR cua B8 chira
mot dinh hap thu cua nhom hydroxy ¢ vmax 3381 cm™. Phé H- NMR cua B8 cho
cac tin hiéu ctia 8 nhém metyl bac 3, trong s6 do c6 3 nhém lién két véi cacbon
6 gan oxy ¢ &4 1,15 (3H, s) ,17 (3H, s) va 1,19 (3H, s), 2 nhdm oximetin & oy
3,77 (1H, t, =7 5 Hz) va 3 15 (1H, dd, J = 12,0 Hz, 4,5 Hz) va céc proton dac
trung cho mot nhom duong 0 oy 3,14-4 29

Pho “C-NMR vi DEPT cuia B8 cho thdy su c6 mdt cta 35 tin hiéu cacbon.
Sau khi trir di 5 cacbon ctia nhom xylopyranozyl & 5c 66,7 (t), 71,3 (d), 75,5 (d),
78,0 (d)va 107,4 (d) [79, 128], 30 tin hi¢u cacbon con lai dugc tinh toan cho mot
trltecpen 4 vong co6 chira 1 vong epoxy ¢ o 84,8 (d) va 87,8 (s) Do su thuong
xuyén xuat hién cua cac tritecpenoit dang dammaran trong 14 cia céc loai Betula,
chung t6i da so sanh céc dit kién pho cia B8 véi pho Cua cac trltecpenorc 20,24-
epoxydammaran di dugc cong bd. Phan aglycon cua B8 da duoc xac dinh 1a
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ocotillol. Phan duong ciia B8 lién két véi C-3 cua aglycon dua vao sw chuyén
dich I6n (Adc = 11,7 ppm) vé phia truong thip ciia C-3 (&3 90,7) so véi ocotillol
(&3 79,0). PO chuyen dich cua C-3 ciing chi ra su dinh huong 301H cua B8. Su
glycozyl hoa nhom 30- hydroxy cua khung damrnaran da gy ra sy chuyén dich
Vé phia truong thip cia C-3 & & 82- 83. Hang s6 tuong tac cuia proton anomeric
& 644,29 (1H, d, J = 7,5 Hz) chi ra cdu hinh [ [Icaa C-1' clia xylozo. Do d6, B8
dugc xéac dinh la 301-O-[1- D-Xylopyranozyl ocotillol va dugc dat tén la
beta1n021t A. Betalnozit A 1a mot hep chat méi.

¢ Chit méi B9 (Betaln02|t B)

Ph6 HR-ESI-MS ctia B9 cho pic ion gia phan tir & m/z 615,4229 [M + Na]*
cho phép xac dinh cong thirc phan tir cuia B9 1a C35H6007 Pho IR cua B9 chi ra
mot dinh hap thu cia nhom hydroxy & vin 3385 cm . Phd *H-NMR cua B9 cho
céc tin hiéu déc trung cho 7 nhom metyl béc 3, trong d6 c6 1 nhom lién két véi
cacbon c6 gan oxy & &4 1,14 (3H, s) 1 nhém oximetin & oq 3,15 (1H, dd, J =
12,0 Hz, 4,5 Hz) 2 proton olefinic & 44,82 (1H, tin hiéu chong chap) va 4,93
ng brs), vacac proton dac trung cho mot phan tir duong O oy 3,14-4,29. Phd

%C-NMR va DEPT cua B9 cho thay su ¢6 mat cua 35 tin hiéu cacbon véi 5
cacbon cua nhom xylopyranozyl & & 66,7 (t) 71,3 (d), 75,5 (d), 78,0 (d) va
107,4 (d). Phé *H- va *C-NMR cua B9 cho thay B9 chi khac B8 (Betaln02|t A)
& mach nhanh & C-24. Cac tin hiéu phd *C-NMR cua B9 dic trung cho mot
nhoém hydroxy bac 3 ¢ & 75,8 va mot nhom hydroxy bac 2 & & 77,3, 2 nhém
metylen & 5c 30,2 va &c 38, 2 mot nhom 1sopropenyl & & 17,8, 111 6 va 147,0
da duoc xac dlnh nho viéc so sanh phd cua chat nay véi dix klen phd cua
20(S),24(S)-dihydroxydammara-25-en-3-on. Do do, B9 duoc xac dinh 1a 3-O-[1-
D-xylopyranozyl 3D,20(5),24(8)-trihydroxydammar-25-en, duoc dat tén thong
thuong 1a betalnozit B.

¢ Chit méi B12 (Betalnozit C)

Phé HR-ESI-MS cho pic ion gla phan tir & m/z 763,4594 [M + Na]" cho
phép gia thiét cong thirc phén tir cua B12 la C4QH§8012 Phé IR chi ra mot dinh
hap thy ciia nhom hydroxy & vinex 3392 cm . Pho *C-NMR ctia B12 chi ra sy ¢6
mat cia 40 tin hiéu cacbon, trong d6 30 tin hleu dac trung cho mdt aglycon kiéu
ocotillol va 10 tin hiéu dac trung cho 2 nhém duong arabinopyranozyl [& 66,4,
69,7, 72,8, 73,5 va 100,7 va 65,1, 68,8, 71,7, 73,3 va 99,9]. Do do, céc tin hi¢u
pho 0 & 82 4 va 75,6 duoc quy cho 2 nhom oximetin lién két v6i hai nhom
hgydroxy da du’orc glycozyl hoa & C-3 va C-11 bang cach so sanh céc dir kién phd

C-NMR cua B12 voi 3-epi-ocotillol (vong A), 20(8) 24(R)- epoxydammaran-
301,1101,25-triol (vong B, C, D va mach nhénh), va céc cht twong tw. Dya trén
cac héng s tuong tac cua H-3 & 3,29 (1H, brs) va H-11 & &4 4,04 (1H, ddd, J
=10,5 Hz, 10,5 Hz, 5,5 Hz)] c6 thé xac dinh sy dinh huéng cua H-3 va H-11 1a
[0 [Cac vi tri lién ket cua cac phan tir duong duoc khang dinh boi cac tuong
tac HMBC gitra H-1' (o4 4,26) va C-3, gitra H-3 va C-1' (¢ 100,7), va gitra H-
1" (64 4,28) va C-11.
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Céc cdu hinh [1-anomeric cta cac dudng arabinozo duge xac dinh bai hang
s6 tuong tac J = 7,5 Hz gitra H-1 va H-2. Do d6, B12 dugc xac dinh 1a 30111-di-
O-1-L- arablnopyranozyl 20(S),24(R)- epoxydammaran -3[1,1101,25-triol, dugc
dat tén thong thuong la betalnozit C.
43 NGHIEN CUU HOA HQC CAY GUNG MOI TiMm POM
(ZINGIBLER PENINSULARE 1. Thellade)

4.3.1 Dleu ché cac phan chiét tir than ré cay Girng méi tim dom

Mau than ré& kho cdy Gimg méi tim dém (2 kg) dugc ngam chiét bang
metanol ¢ nhiét do phong. C6 dich ngdm chiét, sau d6 pha thém nudc va
tién hanh _phan b6 hai pha Iong V&l n-hexan, dlclometan etyl axetat va n-
butanol dé thu cac phan chiét véi cac hiéu suat twong tng ZH (1,79%), ZD
(0,2%), ZE (0, 29%) ZB (0,82%).
4.3.2 Phan tach cac phan chiét tir than ré cay Gu’ng maéi tim dém

a. Phan tach phan chiét n-hexan tir than ré ciy Girng méi tim dom

Phan Chlet n-hexan tir than re cdy Gung mdi tim dém (ZH, 35 g) duoc
phan tach bang sic ky cot CC trén silica gel thanh 14 nhém phan doan, tir
ZHO dén ZH13. Nhom phan doan ZHO (rua gidi véi n-hexan) dugc phan
tich bang phuorng phap GC-MS. So sénh cac pho EI-MS nhan duoc voi pho
MS trén thu vién pho Wiley GC-MS Library da nhan dang duoc thanh phan
dé bay hoi trong than ré cdy Gung mdi tim dom gom chu yéu cac
sesquitecpenoit (chiém 21,28% ZHO0) va cac hidrocacbon béo (chiém 47,62
% ZHO0). Cac nhdm phan doan ZH3,7H4, ZH8, ZH10 dén ZH13 duoc phan
tach nhiéu 1an bang sac ky cot (CC FC) trén chat hap phu silica gel, cho
Z1,72,7Z3,Z4, hdn hop 2 Chat Z5va Z6, ZA, Z7 va Z8.

b. Phan tich phan chiét diclometan tir than ré cady Gurng moi tim
dom

Phan chiét diclometan tir than ré cay Ging mdi tim dém (ZD, 2,85 g)
duogc phan tach bang sic ky cot FC véi silica gel thanh 6 nhom phan doan,
ky hiéu tir ZD1 dén ZD6. Cic nhom phan doan ZD1 va ZD4 dugc rira va
két tinh lai cho Z2 va hén hop 2 chat Z5 va Z6. Céc nhom phén doan ZD5
va ZD6 dugc phan tach sac ky cot FC vai silica gel, cho Z7 va Z8.

c. Phan tach phan chiét etyl axetat tir than ré cdy Girng méi tim
dém

Phan chiét etyl axetat (ZE, 5,86 g) duoc phan tach bang sic ky cot FC
Vo1 silica gel thanh 3 nhom phéan doan tu ZE1 dén ZE3. Cac nhom phan
doan ZE2 va ZE3 duoc phan tach tiép bang sic ky cot FC vai silica gel, cho
Z9.
4.3.3 Cau tric ciia cac chit phan 1ap dugrc tir cay Gu’ng moi tim dom

Phan nay trinh bay chi tiét két qua phan tich phd va xic dinh cau tric
cua 9 hop chit duoc phéan 1ap tir cdy Ging méi tim dém 1 axit eicosanoic
(Z1), 5-hydroxy-3,4’,7-trimetoxy-flavon (Z2), p-sitosterol (Z3), 6p-
hydroxy-stigmast-4-en-3-on (Z4), 4',5-dihydroxy-7-metoxyflavonol (Z5),
4’ 5-dihydroxy-3,7-dimetoxy-flavon (Z6), 1-O-[(26-feruloyloxy
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hexacosanoyl)]glyxerol (Z7), 1-O-(28-hydroxy octacosanoyl)glyxerol (Z8),
axit vanillic (Z29).

¢ Z1 (Axit eicosanoic): Bot vo dinh hinh mau tring, d.n.c. 75-76 °C, Ry
= 0,36 (TLC, silica gel, n-hexan-etyl axetat 7:1, v/v). EI-MS: m/z (%) 284
(13,8), 236 (11,9), 185 (15,1), 129 (50,1), 97 (63 2), 83 (73,8), 73 (93,5), 57
(96,8). *H-NMR (CDCls): 60,88 (3H, t, J = 6,5 Hz, H3-20), 1,26 (32H, br
S, H2-4—>H5319) 1,64 (2H, quintet, J = 7,5 Hz, H,- 3) 2,34 (2H t,J=75
Hz, H,-2). ~°C- NMR/DEPT (CDCI 3): 0145 (C 20), 23,1, 25,1, 29,5, 29,6,
29,7, 29,8, 29,9, 30,1 (C-3—C-19), 32,3 (C- 2) 179,9 (C- 1)

¢ Z2 (5 H droxy—3 4' 7-trimetoxyflavon): Tinh thé hinh kim mau vang,
d.n.c. 134-136 0C Rf=0, 37 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v).
EI-MS: m/z (%) 328 (M CigH1606, 100), 327 (75 8), 285 (58, 6) 167
(13,2), 166 (5,9), 138 (9, 9) 135 (57,3), 107 (17,9). 'H-NMR (CDCly): §
3,86 (3H, s, 4'-OCH3), 3,87 (3H, s, 7-OCHj3), 3,89 (3H, s, 3-OCHj3), 6,35
(1H, d, J = 2,0 Hz, H-8), 6,44 (1H, d, J = 2,0 Hz, H-6), 702(2H d,J=9,0
Hz, H-3', H-5"), 8,07 (2H, dd, J = 9,0 Hz, H-2', H-6¢'), 12,6 (1H, s, 5-OH).
13C_NMR/DEPT (CDCly): 555 4 (q, 4'- OCH3) 55,8 (g, 7-OCHg), 60,2 (q,
3-OCHz3), 92,2 (d, C-8), 97,8 (d, C6) 106,1 (s, C- 10) 1141 (d, C-3', C-5"),
122,9 (s, C-1"), 130,2 (d, C-2’, C-6"), 138,9 (s, C-3), 155,9 (s, C-2), 156,8 (s,
C-9), 161,7 (s, C4) 162,1 (s, C-5), 165,4 (s, C-7), 178,8 (s, C-4).

¢ Z4 (6p-Hydroxystigmast-4-en-3-on): Tinh thé hinh kim mau tring,
d.n.c. 210-211 °C, Rs = O 52 (TLC, silica gel, n-hexan-etyl axetat 3:1, v/v).
EI-MS: m/z (%) 428 (M"", C29H4g0>, 100), 413 (54), 410 (30,7), 287 (29 3),
269 (36,3), 245 (32,7), 227 (45,3), 152 (99). 'H-NMR (CDCls): 60,74 (3H,
s, 13-CHj3), 0,81 (3H, d, J = 7,0 Hz, 25-CHg), 0,84 (3H, d, J = 6,5 Hz, 25-
CH3), 0,85 (3H, t, J = 7,5 Hz, 28-CH3), 0,92 (3H, d, J = 6,5 Hz, 20-CH3),
1,38 (3H s, 10-CHj3), 2,38 (1H, dt, J = 17,0 Hz, 7,0 Hz, H-2a), 2,51 (1H,
ddd, J = 15,0 Hz, 12,5 Hz, 5,0 Hz, H2b)435(1H br s, H6)581(1H br s,
H-4) 3C-NMR/DEPT (CDCI 3): 0119 (q, C-18), 12,0 (q, C-29), 18,7 (q,
C-21), 19,0 (q, C-26), 19,5 (q, C-27), 19,8 (g, C-19), 20,9 (t, C-11), 23,1 (t,
C-28), 24,2 (t, C-15), 26,1 (t, C-23), 28,2 (t, C-16), 29,2 (d, C-25), 29,7 (d,
C-8), 33,9 (t, C-22), 34,3 (t, C-2), 36,1 (d, C-20), 37,1 (t, C-1), 38,0 (s, C-
10), 38,6 (t, C-7), 39,6 (t, C-12), 42,5 (s, C-13), 45,9 (d, C-24), 53,7 (d, C-
9), 55,9 (d, C-17), 56,1 (d, C-14), 73,3 (d, C-6), 126,3 (d, C-4), 168,6 (s, C-
5), 200,2 (s, C-3).

¢ Z5 va Z6 (hon hop 4',5-Dihydroxy-7- metoxyflavonol (25) va 4',5-
Dihydroxy-3,7- dlmetoxyflavon (Z6): Bot vo dinh hinh mau vang, dn.c.
217-219°C, R;= 0,35 ~ (TLC, silica gel, n-hexan-etyl axetat 3:1,v/v).

4'5- D|hydroxy -7-metoxyflavonol (Z5): EI-MS: m/z (%) 300 (M¥,
CisH1206, 18,2), 299 (100), 284 (36,8), 270 (90,3), 120 (81,8). *H- NMR
(CDClI3 + CD30D): 63,80 (3H, s, 7-OCHs3), 6,26 (1H, d, J = 2,0 Hz, H-8),
6,40 (1H, d, J = 2,0 Hz, H-6), 6,86 (2H, d, J = 9,0 Hz, H-3’, H-5"), 8,01 (2H,
dd, J=9,0 Hz, H-2', H-6").
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4 5-Dihydroxy-3,7-dimetoxyflavon (Z6): EI-MS: m/z (%) 314 (M™,
C17H1406, 38,9), 313 (100), 312 (90,1), 299 (49,0), 270 (47,8), 120 (41, 9)
'H-NMR (CDCl; + CDs0D): 6 3,72 (3H, s, 3-OCHjs), 3,79 (3H, s, 7-
OCHg), 6,26 (1H, br s, H-8), 6,38 (1H, d, J = 2,0 Hz, H6)1686(2H d,J=
9,0 Hz, H-3', H-5"), 7,91 (2H, dd, J = 9,0 Hz, H-2', H-6’) 3C-NMR/DEPT
(CDCl3 + CD30D ): 6 55,8 (g, 7-OCHj3), 60,0 (g, 3-OCHj3), 92,2 (d, C-8),
97,9 (d, C-6), 105,8 (s, C-10), 115,6 (d, C-3', C-5'), 121,5 (s, C-1"), 130,3
(d, C-2', C-6"), 138,6 (s, C-3), 155,0 (s, C-2), 156,8 (s, C-9), 160,0 (s, C-4"),
161,5 (s, C-5), 165,5 (s, C-7), 178,8 (s, C-4).

¢ Z7 (1-O-[(26-Feruloyloxy)hexacosanoyl]glyxerol): Bot vo dinh hinh

mau trang, d.n.c. 74-75 °C, []]%? =-9,57 (c = 0,07, pyridin), Rf = 0,48 (TLC,
silica gel, diclometan-etyl axetat 1:1, v/v). HR-ESI-MS: m/z 685,46454 [M
+ Na]+ (tinh duoc m/z 685,46499, C39H5608Na). 1H-Nl\/|R (CDgOD +
CDCl3): [1 1,26 (40H, brs), 1,4 (2H, m) (2H-4'-2H-24"), 1,61 (2H, quintet,
J =75 Hz, 2H-25"), 1,69 (2H, quintet, J = 7,5 Hz, 2H-3'), 2,34 (2H, t, J =
7,5 Hz, 2H-2"), 3,55 (1H, dd, J = 11,5 Hz, 6,0 Hz) va 3,64 (1H, dd, J = 11,5
Hz, 4,0 Hz) (2H-3), 3,88 (1H, quintet, J = 5,0 Hz, H-2), 3,92 (3H, s, 6"-
OCHzy), 4,12 (2H, dd, J = 5,0 Hz, 3,5 Hz, 2H-1), 4,18 (2H, t, J = 7,0 Hz,
2H-26"), 6,28 (1H, d, J = 15,5 Hz, H-2"), 6,88 (1H, d, J = 8,0 Hz, H-8"),
7,05 (1H, br s, H-5"), 7,05 (1H, dd, J = 8,0 Hz, 1,5 Hz, H-9"), 7,60 (1H, d, J
= 15,5 Hz, H-3"). ®*C-NMR/DEPT (CD;0OD + CDCls): (1 24,9 (t, C-24"),
25,9 (t, C-3), 28,8 (1), 29,1 (1), 29,2 (1), 29,4 (1), 29,58 (t), 29,6 (t), 29,7 (1)
(C-4'-C-23', C-25"), 34,2 (t, C-2'), 55,9 (q, 6"-OCHj3), 64,6 (t, C-3), 65,2 (t,
C-1, C-26'), 70,2 (d, C-2), 109,4 (d, C-2"), 114,8 (d, C-5"), 115,6 (d, C-8"),
123,0 (d, C-9"), 127,0 (s, C-4"), 144,7 (d, C-3"), 147,0 (s, C-7"), 148,0 (s,
C-6"), 167,5 (s, C-1"), 174,4 (s, C-1").

¢ Z8 (1-O-(28-Hydroxyoctacosanoyl)glyxerol): Bot vo dinh hinh mau
trang, [1]2[? = -33,0 (c = 0,03, pyridin), Rf = 0,30 (TLC, silica gel,
diclometan-etyl axetat 1:1, v/v). HR-ESI-MS: m/z 537,44879 [M + Na]*
(tinh dugc m/z 537,44895, CaHg;0sNa). *H-NMR (CDsOD + CDCls): &
1,26 (46H, br s) (2H-4'-2H-26"), 1,55 (2H, quintet, J = 6,5 Hz, 2H-27"),
1,62 (2H, quintet, J = 7,0 Hz, 2H-3"), 2,34 (2H, t, J = 7,5 Hz, 2H-2"), 3,55
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(1H, dd, J= 11,5 Hz, 6,0 Hz) va 3,64 (1H, dd, J = 11,5 Hz, 4,0 Hz) (2H-3),
3,61 (2H, t, J = 7,5 Hz, 2H-28"), 3,88 (1H, quintet, J = 5,0 Hz, H-2), 4,12
(2H, dd, J = 5,0 Hz, 3,5 Hz, 2H-1). **C-NMR (CD;0D + CDCls): 6248 (t,
C-26"), 25,7 (t, C-3'), 29,0 (), 29,2 (1), 29,4 (), 29,6 (t) (C-4'-C-25'), 32,6
(t, C-27), 34,1 (t, C-2"), 62,7 (t, C-28'), 63,2 (t, C-3), 65,0 (t, C-1), 69,9 (d,
C-2), 175,0 (s, C-1').

¢ Z9 (Axit vanillic): Bot vo dinh hinh mau tring, d.n.c. 202-204 °C, R¢=
045 (TLC, silica gel, diclometan-etyl axetat 2:1, v/v). EI-MS: m/z (%) 168
gM CgHgOy4, 100), 153 (76,8), 151 (17,7), 125 (25 6), 123 (9,1), 97 (37,9).

H-NMR (CDCl3 + CD30D): 11 3,93 (3H, s, 3-OCH3), 6,91 (1H,d,J =8
Hz, H-5), 7,56 (1H, d, J = 2,0 Hz, H2) 765(1H brd,J=28,5Hz, 2HZ H-
6). BC-NMR/DEPT (CDCl; + CD;0D): [1 55,9 (q, 3-OCHa), 112,3 (d, C-
2),114,3 (d, C-5), 121,8 (s, C-1), 124,5 (d, C- 6) 146,5 (s, C-4), 150,5 (s, C-
3),169,1 (s, C-7).

Cong thirc hod hoc cua cac hop Chat xem trang 22.

4.4 NGHIEN CUU HOA HOQC CAY RIENG MACLUREI (ALPINIA
MACLUREI Merr)
4.4.1 Piéu ché cac phan chiét tir than ré cay Riéng maclurei

Mau than ré kho cay Riéng maclurei (5,1 kg) dugc ngam chiét bang
metanol ¢ nhiét do phong. C6 dich ngam chiét, sau d6 pha thém nudc va
tién hanh phan bd hai pha l6ng v6i n-hexan, diclometan, etyl axetat dé thu
cac phan chiét véi cac hiéu suat tuong ung MH (0, 31%) MD (1,45%),
ME (1,37%).

4.4.2 Phan tach cac phan chiét tir than ré cay Riéng maclurei
4.4.2.1 Phan tich GC-MS va phan tach phan chiét n-hexan

a. Phan tich GC-MS phan chiét n-hexan:

Két qua phan tich sic ky khi - khéi phd (GC-MS) phan chiét n-hexan
(MH) da xac dinh dugc 14 hop chat, chiém 77,35% phan chiét nay Cac
chat duoc nhan dang bang cach so sanh cac pho EI-MS nhan duoc véi phd
MS caa thu vién pho Wiley GC-MS Library va cac phd Chuan cua chung
t6i. Thanh phén hod hoc cua cic hop chat trong tinh dau than ré cay Rleng
Maclurei bao gém cac monotecpenoit (36,72% phan chiét MH) vai
geraniol 1a thanh phan chinh (50,38%), céac sesqultecpenmt chiém 5,71 %
phan chiét MH. Axit palmltlc (2,07%) va cac metyl este cua cac axit béo
mach dai (5,85%) 1a cac thanh phan khac da dugc xac dinh.

b. Phan tach phan chiét n-hexan tir than ré ciy. Rleng maclurei:

Phan chiét n-hexan (MH, 10 g) duoc phan tach bang sic - ky cot CC trén
chat hap phu silica gel thanh 5 nhom phan doan tir MH1 dén MH5. Nhom
phan doan MH5 duoc phan tach bang sac ky cot CC trén silica gel, cho M1,
4.4.2.2 Phan tach phan chiét diclometan tir than ré cay Riéng maclurei

26



Phan chiét diclometan tir than r& cay Riéng maclurei (MD, 40 g) duoc
phan tach bang sic ky cot CC trén chat hap phu silica gel thanh 7 nhom
phan doan tr MD1 dén MD7. Nhom phan doan MD3 duoc phan tach bang
sac ky cot CC trén silica gel cho M1. MD4 dugce phan tach bang sic ky cot
CC va sac ky cot FC trén silica gel, cho M2 va M3. MD6 dugc phan tach
nhiéu 1an bang sac ky cot trén silica gel, cho M4,
4.4.2.3 Phan tach phan chiét etyl axetat tir than ré cAy Riéng maclurei

Phan chiét etyl axetat tir than r& cay Riéng maclurei (ME, 20 g) duoc
phan tach bang sic ky cot CC trén silica gel thanh 7 nhom phéan doan tu
MEI dén ME7. Rua ME5 bang axeton cho M4. ME7 dugc phan tach bang
sic ky cot FC sau do két tinh lai trong hdn hop dung méi diclometan-
metanol cho MS5.

4.4.3 Cau truc cda cac chat phan lap dwgrc tir cay Rleng maclurei

Phan nay trinh bay chi tiét cac két qua phan tich phé va xéc dinh ciu trac
cua 5 hop chat duoc phan 1ap tir cay Rleng Maclurei, d6 1a: B-sitosterol
(M1), axit palmitic (M2), alpininon (M3), narigenin 5- O- metyl ete (M4) va
[-sitosterol-3-O-4-D- glucopyran02|t (M5).

¢ M2 (Axit palmitic): Bot v dinh hinh mau tring, d.n.c. 59-60 °C,
Rf = 0, 39 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/v). EI-MS: m/z (%)
256 (M Ci16H320,, 22), 239 (4), 213 (11), 227 (3), 114 (5), 185 (11), 171
(10) 157 (11), 143 (7), 129 (5), 115 (14), 97 (23), 83 (32), 73 (100), 60

* M3 (Alpininon): Tinh thé hinh kim mau vang, d. n.c. 264-265 °C, Ry =
0,45 (TLC, silica gel, n-hexan-etyl axetat 4:1, v/iv). '"H-NMR (CDClg) )
0,88 (3H, t, J = 7,0 Hz, 10-CHj3), 128134(8H m, 2H-6, 2H-7, 2H-8, 2H-
9) 6(2H quintet, J = 7,0 Hz, H5)25(2HtJ-75Hz H4)662

(1H, d, J = 16,0 Hz, H-2), 6,89 (2H, d, J = 8,5 Hz, H3’1H5) 7,45 (2H, d,
J:85H , H-2, H6') 753 (1H,d,J=1 OHZ H-1). *C-NMR (CDCly):
0 14,1 (g, C-10), 22,6 (t, C-9), 247(t -5), 29l(t C-7), 29,3 (t, C-6), 31,7
(t, C-8), 40,8 (t, C-4), 116,1 (d, C-3', C-5"), 123,7 (d, C-2), 126,9 (s, C-1"),
130,2 (d, C-2', C-6"), 143,0 (d, C-1), 1585(5 C4) 201,9 (C- 3)

o M4 (Narlngenln 5-O-metyl ete): Bot vo dinh hinh mau vang nhat,
dn c. 165-166 °C, R; = 0,3 (TLC, silica gel, n- -hexan-etyl axetat 2:3, v/v)
'H-NMR (DMSO ds): 0 2,52 (1H, bi che khuat boi tin hiéu dung méi, H-

3a), 2,96 (1H, dd, J = 13,0 Hz, 16,0 Hz, H-3b), 3,71 (3H, s, 5-OCHs), 531
(1H, dd, J = 2,5 Hz, 13,0 Hz, H-2), 5,92 (1H, d, J = 2,0 Hz, H-6), 6,03 (1H,
d, J=2,0Hz, H-8), 6,76 (2H, d, J = 8,5 Hz, H-2’, H-6"), 7,26 (2H, d, J =85
Hz, H-3', H-5), 9,5 (1H, br s, OH)

Cong thirc hoa hoc cua cac hop chat dwogc phéan I4p tir cdy Girng
mdi tim dom va cay Riéng maclurei
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M3 M4
3.5 Khéo sat hoat tinh khang vi sinh vét kiém dinh

Téam hop ¢ chit tecpenoit va steroit dwoc lva chon dé thir hoat tinh khang
vi sinh vat kiém dinh 1a A1, A8, A19, B3, B14, B17, B18 va Z4. Cac chung
vi khuan Gr (-): Escherlchla coli (ATCC 25922) Pseudomonas aeruginosa
(ATCC 25923); vi khuan Gr (+): Bacillus subtilis (ATCC 27212),
Staphylococcus aureus (ATCC 12222) nam soi: Aspergillus niger (439),
Fusarium oxysporum (M42) va nam men: Candida albicans (ATCC 7754),
Saccharomyces cerevisiae (SH 20). Két qua thir hoat tinh khang vi sinh vat
kiém dinh cho thay trong s6 8 hop chat dugc thu, taraxeron (B17) co hoat
tinh khang vi khuén Pseudomonas aeruginosa, taraxeryl axetat (Al) co
hoat tinh khang vi khuan Pseudomonas aeruglnosa va nam méc Aspergillus
niger. Nhu vay, hoat tinh khang khuan va khang nam cta nhom hop chat
taraxeran co thé dugc quyét dinh bai nhom thé & C-3 cua khung taraxeron.
Nhém hydroxy dugc hoat hod mot cach chon loc khi dwgc chuyén thanh
cac nhom xeton cacbonyl va axetyl. Cac hop chit co céu tric khung lupan
lién quan Al9, B14, va B18 déu khong the hién hoat tinh va sy thay doi cac
nhém chic & C-3 va C-28 déu khong diéu chinh dugc cac hoat tinh nay.
Céc hop chat mau cho cac tr1tecpen01t khung secodammaran (B3) va steroit
khung stigmastan (Z4) déu khong c6 cac hoat tinh dang ké. Voi gia tri
MIC 25 pg/ml, taraxeron da dugc phat hién la mot tadc nhan khang khuan
Pseudomonas aeruginosa mai.

KET LUAN

1. ba xay dung dugc quy trinh phu hop dé diéu ché cac phan chiét tir
céc mau Cua céac loai cdy duogc nghién ctiu trong lusn 4n va phan tach séic ky
dé phan 1ap cac hop chat tinh khiét tir cac phan Chlet

2. Lan dau tién da nghién ctru vé thanh phan hod hoc cua cay Téng
quan sui (Alnus nepalen3|s D. Don) va phan lap dugc 21 hop chit. L4 bao
gom 18 hop Chat voi 7 tritecpenoit, 3 flavonoit, 3 diarylheptanoit,... Canh con
chua 5 hotp chét véi 1 horp chat khong c6 mit trong 14 1a betulin. V6 ciing gom 5
hotp chét véi betulin c6 trong canh va 2 hop chét chua dugc phat hién trong canh
va la 1a taraxeron va [ -sitosterol.
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Céc hop chat da phan 1ap duoc tir cdy Tong quan sui 1a: taraxeryl axetat,
physcion, 1-nonacosanol, axit heptacosanoic, quercetin, []-sitosterol 3-O-D-
glucopyranozit,  quercitrin,  taraxerol,  22-hydroxyhopan-3-on, 2-
hydroxydiploterol, axit betulinic, axit mangiferonic, axit 24(E)-3-
oxodammaran-20(21)-24-dien-27-oic, 1,5-epoxy-1(3’,4'-dihydroxyphenyl-
7-(4"-hydroxyphenyl)heptan, bis-(4-hydroxyphenyl)heptan-3-ol, hirsutenon,
axit gallic, quercetin-S-O-D-D-galactopyranozit, betulin, taraxeron va [I-
sitosterol; trong so do:

- 1,5-Epoxy-1(3',4'-dihydroxyphenyl-7-(4"-hydroxyphenyl)heptan 1la
chat méi,

- 2- Hydroxydlploterol la chat lan dau tién dugc phén 14p tir thuc vat,

- Axit manglferonlc axit _24(E)-3- oxodammaran-20(21)-24-dien-27-
oic va physcion la cac chét lan dau tién dugc phan 13p tir ho Betulaceae,

3. Lan dau tién da nghién ctru sau ve thanh phan ho4 hoc cua cay Cang
10 (Betula alnoides Buch. -Ham. ex D. Don) va da phan lap duoc 16 hop
chat cuing hai hdn hgp, mdi hdn hop gom 2 hop chat. La gdm 11 hop chét va
mot hon hop cta chrysoerlol va kaempferol 7-O-metyl ete. Canh con gom co
3 hop chét, trong d6 ¢ 2 hop chat khong c6 mit trong 14 1a lupeol va betulin.
Ngoai lupeol va betulin vo canh con c¢6 thém 2 hop chat chua duoc phat hién
trong canh va 14 13 taraxeyl axetat, taraxeron va hon hop cua 2 axit hitu co.

Céc hop chét da phan lap dlmc tir cay Cang 10 la: axit hexacosanoic, f-
sitosterol, ovalifoliolid B, chrysoeriol, kaempferol 7-O-metyl ete, 1-O- (24-
tetracosanoyl) glyxerol, quercetin, betalnozit A, betalnozit B, ﬂ-sitosterol 3-
O-f-D-glucopyranozit, isoquercitrin, betalnozit C, rutin, lupeol, betulin,
taraxeryl axetat, taraxeron, axit betulinic, axit oleanolic va axit ursolic;
trong s6 do:

- Betalnozit A, betalnozit B va betalnozit C 14 cac hep chat méi,

- Ovalifoliolid B 14 chét hiém dugc phan 1ap tir ho Betulaceae,

- Taraxeryl axetat, taraxeron va 1-O-(24- tetracosanoyl)glyxerol la cac
chat lan dau tién duoc phan lap tu chi Betula.

4. Lan dau tién da nghién ctru vé thanh phan hoa hoc cua ciy Gung
mai tim dém (Zingiber penlnsulare I. Theilade).

+ Dba phan tich GC-MS va nhan dang dugc cac thanh phan dé& bay hoi
c6 trong than ré cua cdy Gung moi tim dom chu yéu 1a cac sesquitecpenoit
Vi [-bisabolen la thanh phan chinh, va céac hidrocacbon day béo.

+ba phan 18p tr than re cua cdy nay dugc 9 hop chat va xac dinh duoc
c4u tric cua ching 1a: axit eicosanoic, 5- -hydroxy-3,4',7-trimetoxy-flavon,
[-sitosterol, 64-hydroxy-stigmast-4-en-3-on, 4' 5-dihydroxy-7-
metoxyﬂavonol, 4’,5-dihydroxy-3,7-dimetoxyflavon, 1-0-[(26-
feruloyloxyhexacosanoyl)]glyxerol, 1-O-(28-hydroxyoctacosanoyl)glyxerol
va axit vanillic. Trong s6 d6 1-O-[(26-feruloyloxyhexacosanaoyl)]glyxerol
va 1-O-(28-hydroxyoctacosanoyl)glyxerol 1a cac chat cho dén nay chua
duogc phat hién trong ho Zingiberaceae.
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5. Lan dau tién di nghién ctu vé thanh phan hoa hoc cua cdy Riéng
maclurei (Alpinia maclurei Merr,).

+ Da phan tich GC-MS phan chiét n-hexan tir than ré Rleng maclurei
va nhan dang dugc 14 hop chat, chiém 77,35% phan chiét nay; trong s do,
cac monotecpenoit chiém 36,72% phan Chlet Vo1 geraniol la thanh phan
chinh (50 38%) cac sesqu1tecpen01t chiém 5,71 %, axit palmitic chiém
2,07% va cac metyl este cua cac axit béo mach dai chlem 5,85%.

+ba phan 18p tir than r€ cla cdy nay duoc 5 hop chat va xac dinh dugc
chu trac cta chung la: [I-sitosterol, axit palmitic, alpininon, narigenin 5-O-
metyl ete va [-sitosterol-3-O-]-D-glucopyranozit.

6. Di d4nh gia hoat tinh khang vi sinh vat kiém dinh d6i véi 8 hop chét
tecpenoit va steroit phan lap duoc. Trong sé 8 hop chit duoc thur nghiém,
taraxeron (B17) da duoc xac dinh 13 tac nhan khang vi khuan Pseudomonas
aeruginosa (MIC 25 ng/ml), taraxerylr axetat (Al) co hoat tinh khang vi
khuan Pseudomonas aeruginosa va nam moc Aspergillus niger voi MIC
100 pg/ml.
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