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DANH MUC CAC Ki HIEU VA CHU VIET TAT

Ki hiéu Tiéng Anh Dién giai

"H NMR Proton Nuclear Magnetic Ph cong hudng tir hat nhan
Resonance Spectroscopy proton

BC NMR Carbon-13 Nuclear Magnetic Phd cong hudng tir hat nhan
Resonance Spectroscopy carbon 13

DEPT Distortionless Enhancement by Phé DEPT
Polarisation Transfer

COSY Correlation spectroscopy Pho tuong tac 2 chiéu dong hat

nhan 'H - 'H

HSQC Heteronuclear Single-Quantum Pho tuong tac di hat nhan qua 1
Coherence Spectroscopy lién két

HMBC Heteronuclear mutiple bond Pho tuong tac di hat nhan qua
correlation nhiéu lién két

NOESY Nuclear Overhauser Pho hiéu tmg hat nhan Overhauser
Enhancement Specctroscopy

ROESY Rotational Overhauser Phé hiéu ung Overhauser hat nhan
Enhancement Spectroscopy khung xoay

ESI-MS Electrospray lonization Mass Pho khéi phun mu dién tix
Spectroscopy

HR-ESI-MS High resolution electrospray Pho khéi lwong phén giai cao phun
Ionization mass spectrometry mu dién tir

uv Ultraviolet Pho tir ngoai

MIC Minimal Inhibitory Concentration Nong do trc ché tbi thiéu

OD Optical density Mat do quang

ppm Part per million Phan triéu

A-549 Human lung cancer cell line Dong té bao ung thu phdi & ngudi

MCEF-7 Human breast cancer cell line Dong té bao ung thu vii & nguoi

KB Human epidemic carcinoma Dong té bao ung thu biéu mo

miéng nguoi

HepG-2 Human liver cell line Dong té bao ung thu gan nguoi

SK-LU-1 Human lung carcinoma Dong té bao ung thu phdi & ngudi

DMEM Dulbecco’s Modified Eagle Moi trudng nudi cay té bao
Medium DMEM

C.C Chromatography column Séc ky cot



Ki hiéu Tiéng Anh Dién giai
MPLC Medium Performance Liquid Séc ky 10ng trung ap
Chromatography
DMSO Dimethylsulfoxide (CH3).SO
DPPH 1,1-diphenyl-1-picrylhydrazyl 1,1-diphenyl-1-picrylhydrazyl
HeLa Cervical cancer Dong té bao ung thu ¢b tir cung
ICso Inhibitory concentration at 50%  Nong do trc ché 50% dbi tuong thir
nghiém
ECso Effective concentration of 50% Nong d6 hiéu qua téi da 50% doi
tuong thir nghiém
IR Infrared Spectroscopy Phé hong ngoai
MTT 3-(4,5-dimethylthiazol-2-yl)-2,5-  3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide diphenyltetrazolium bromide
PC3 Human prostate carcinoma cell Dong té bao ung thu tuyén tién liét
TLC Thin layer chromatography Séc ky 16p mong
PTLC Preparation Thin layer Séc ky 16p mong diéu ché
chromatography
TMS Tetramethylsilane (CH3)4S1
CHxCl» Dichloromethane Dung moi dichloromethane
EtOH Ethanol Dung moi ethanol
MeOH Methanol Dung mo61 methanol
EtOAc Ethyl acetate Dung moi ethyl acetate
Gle Glucopyranosyl Puong glucose
OH, OC bo chuyén dich hoa hoc cua
proton, carbon
Me Nhoém methyl
OMe Nhom methoxy
CTPT Cong thuc phan tu
PTMD Phan trén mat dat
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MO DAU

Thuc vat, dong vat, vi sinh vat, cac sinh vat trén can va sinh vat dudi bién 1a mot
kho tang vo cting phong phii cic hgp chat thién nhién. Hang tram nghin cc hop chat
thién nhién da dugc tim ra va dugc img dung cho nhiéu linh vuc ctia cude séng, dac
biét 14 trong y hoc. Trong nhitng nim dau thap ky 90, héa hoc t6 hgp (combinatorial
chemistry) da duoc cac hing dugc 16n cia thé gidi lua chon 1am cong cu chi chdt dé
nghién ctru tim kiém thudc méi, khi d6 vai tro ctia hop chat thién nhién da it nhiéu bi
coi nhe. Két qua 1 hi¢u qua dau tu dé tim ra cac hoat chét c6 cau trac kiéu méi da
gidm di trong théy. Sau do, phuong hudéng nghién ctiru da dugc hoach dinh lai va céac
hop chét thién nhién lai tiép tuc dong vai tro cha chdt trong cong cude tim kiém céc
thudc méi chéng lai cac cin bénh hiém nghéo dang hang ngdy cudp di sinh mang cta
nhiéu nguoi.

Viét Nam c6 khi hau nhiét d6i gié mua véi mua mua dién hinh & mién Nam va
thoi tiét on doi hon & mién Bic. Vé mit sinh dia, Viét Nam la giao diém cua vung An
Do, Nam Trung Qudc va Malayxia. Do d6, ddy 1a mot ving c6 tinh da dang sinh hoc
rat cao. Riéng vé hé thuc vat, Viét Nam c6 khoang 12000 loai thyc vat bac cao, 2200
loai ndm va 481 loai réu. Hon 5000 loai thuc vt da duoc st dung lam luong thuec,
thuc phflm, thudc chita bénh, léy gS, tinh dau, vat liéu xay dung... DPay la mdt nguén
hop chat thién nhién vo cing quy bau can duoc nghién ctru vé mit héa hoc va khao
sat hoat tinh sinh hoc dé tim ra céc hoat chét c6 thé st dung 1am thudc phuc vu cho
viéc cham soc va bao vé strc khoe cho nhan dan.

Trong khudn kho hop tac Phap - Viét, chung toi da thir hoat tinh gay doc té bao
v6i dong té& bao ung thu KB va khao sat so bo thanh phan héa hoc ciia mét sb loai
thudc 2 chi Cinnamomum va Cryptocarya ciia Viét Nam, két qua cho thay dich chiét
ethyl acetate cua 14 cady Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet uc
ché 61,0% dong té bao ung thu KB & nong do 1 pg/ml, dich chiét ethyl acetate tir 14
cay Cryptocarya concinna Hance trc ché 60,0 % dong té bao ung thu KB ¢ nong do
1 pg/ml, bd phén 14 cay, vo cay cua loai Cinnamomum bejolghota (Buch.- Ham. ex
Nees) Sweet va bd phan 14 cay cua loai Cryptocarya concinna Hance déu c6 su hién
dién cua cac hop chat alkaloid.

Tir cac két qua sang loc nhu trén, chung toi di Iya chon dé tai: “Nghién ciru
thanh phan héa hoc va hoat tinh giy ddc té bao ung thu ciia hai loai Qué hwong
Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweetva Mo qua vang

Cryptocarya concinna Hance thudc ho Nguyét qué (Lauraceae)”.
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Muc tiéu ctia ludn an:

- X4ac dinh duogc thanh phén hoa hoc tor hai loai Cinnamomum
bejolghota (Buch.- Ham. ex Nees) Sweet va Cryptocarya concinna Hance thudc ho
Nguyét qué (Lauraceae).

- Panh gia hoat tinh giy doc té bao ung thu cta cac hop chat phan lap duoc 1am
co so khoa hoc cho nhitng nghién ctru tiép theo nham tao ra san pham bao vé, chim
soc strc khoe cong dong va gop phan thdng ké cac loai thyc vat co gia trj trong hé
thuc vat Viét Nam.

Noi dung ciia ludn an bao gom:

- Phan lap cac hop chat tir hai loai Cinnamomum bejolghota (Buch.- Ham. ex
Nees) Sweet va Cryptocarya concinna Hance bang cac phuong phap sic ky.

- Xac dinh cau tric hoa hoc cua cac hop chit phan lap duoc bang cic phuong
phép vat 1y, hoa hoc.

- Panh gia hoat tinh gy doc té bao ung thu in vitro ciia cic hop chat phéan lap
duogc trén mot s6 dong té bao ung thu & nguoi: KB, HepG2, MCF-7, SK-LU-1.
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CHUONG 1. TONG QUAN

1.1. Gi6i thiéu vé chi Cinnamomum

L1.1. Pic diém thwe vit va cong dung cia cdc loai thwe vt thuc chi
Cinnamomum

Chi Cinnamomum (chi Qué), thudc ho Lauraceae, gém hon 250 loai thuc vat
phan bd rong rii tai cac qudc gia Pong A, Nam A va cac dao qudc trén ving bién
Thai Binh Duong, bao gdm ca nuéc Uc. Céc loai nay ciing duoc tim thiy & mot sd
qudc gia tai phia nam Chau Phi, ving Trung va Nam My [1]. Céc loai thudc chi
Cinnamomum 13 cc cay thuong xanh, c¢6 thé cao téi 15 m, 14 hinh bau duc dai 7-18
cm, hoa ¢6 mui héc, qua c6 mdt hat nho. Canh hinh try tron, nhan, dai khoang 4 cm
va thuong dugc st dung dé 1am gia vi [2]. Khoang 43 loai thudc chi Cinnamomum
da duoc phat hién & Viét Nam, trong do, nhiéu loai dugc st dung rong rai trong doi
séng nhu Cinnamomum cassia hoic Cinnamomum camphora [3]. Cac loai trén dugc
st dung dé lam gia vi hodc st dung dé chita dau dau, dau bung, di ngoai, cam, ho,
ti€u chay.. .0 Trung Quéc, An Do, Sri Lanka, Indonesia hay mot sb6 nude Dong va
Nam A khac, cac loai Cinnamomum cling dugc s dung rong rai dé diéu trj ho, cam,
sot, cac bénh lién quan dén dudng ho hip va dudng tiéu hoa khac [4].

C. osmophloeum C. japonicum C. porrectum

Hinh 1.1. Mt s6 lodi thuc vt thuéc chi Cinnamomum

Cinnamomum bejolghota 13 10ai cdy gd thuong xanh, than thang, cao 20-30m,
duong kinh 50cm, vé ngoai mau nau xam hay nau sam, nhan, c6 mui thom cua qué,
canh nho mau nau, lac non 4 canh sau hinh try, nhan. La moc so le hay gén ddi, dai,
dang bau duc tron dai hay trai xoan thuon dai 9-30cm, rong 3,5 — 9cm, dinh c6 miii
nhon dai hay t, gbc hinh ném, mép nguyén, dai, mit nhin bong, gan gdc 3, ma 2 gan
bén kéo dai t6i dinh, gan nho hinh mang ludi, cudng 14 dai 10-20mm [5]. L4, canh va
hat cta loai nay c6 mui thom. Loai cdy ndy phan b & Népan, Mianma, Viét Nam,
Trung Quéc, An P9, Lao. O nudc ta co gap tur Cao Bé‘mg, Lang Son, Phu Tho, Ninh
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Binh, Thanh Hoa, Nghé An vao téi Pac Lic, Pong Nai [5]. Ching thuong duoc st
dung phd bién 1am gia vi & Trung Qudc va An Po. Ngoai ra, cac b phan nay ciing
dugc sir dung nhu mot vi thudc chita cam lanh, ho, dau rang, dau bung... & An Do va
Viét Nam [3, 6].

1.1.2. Mpt s6 nghién ciru vé thanh phéan héa hoc va hoat tinh sinh hoc ciia chi
Cinnamomum va loai Qué hwong Cinnamomum bejolghota (Buch.- Ham. ex Nees)
Sweet

Véi dic diém phan bd rong rai va cé nhiéu ing dung trong doi song, cac loai
Cinnamomum nhan dugc sy quan tam rat 16n cta cac nhoém nghién ctru vé céac hop
chat ty nhién. Cho tdi nay, da c6 hon 300 hop chat dugc phat hién tir cac loai thuc
vat thudc chi Cinnamomum, bao gébm 111 hop chét terpenoid, 44 hop chat
phenylpropanoid, 51 hop chét lignan, 17 hop chét flavonoid, va nhiéu hop chat khac
[4].
1.1.2.1. Cac hop chat terpenoid

Terpenoid 13 16p chat phd bién trong thanh phin cua cac loai thudc chi
Cinnamomum. Céc hop chat terpenoid trong cac loai thudc Cinnamomum chu yéu
thuoc ba 16p: diterpenoid, sesquiterpenoid va monoterpenoid. Dan xuét
monoterpenoid dugc tim thiy trong nhiéu loai thudc chi nay nhu Cinnamomum
tamala, C. subavenium, C. japonicum, C. septentrionale, C. osmophloeum, C.
subavenium, C. porrectum...Cac dan xuit monoterpenoid phan 1ap tir chi
Cinnamomum dugc trinh bay trong bang 1.1.

Bang 1.1. Thanh phan monoterpenoid trong tinh dau tir chi Cinnamomum

TT Tén chit Loai B0 TLTK
phan
C. osmophloeum
. C. japonicum ,
1 | a-Pinene C ]m]’; ala La [7-10]
C. septentrionale
2 | Myrcene C. tamala Nu [9]
3 | a-Terpineol C. subavenium Qua [7, 8]
. C. japonicum, ,
4 | 1,8-Cincole C. Jse];tentrionale Qua [8, 10]
C. cassia, .
S | p-Phellandrene C longepaniculatum La [9, 11]
6 3,7-Dimethyl-1-octene-
3,6,7-triol
3,7-Dimethyl-oct-1-en-3,6,7- | C. cassia Nu [12]
7 | triol-6-O-4-D-
glucopyranoside
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TT Tén chit Loai . TLTK
phan
8 | (6R)-Geraniol-6,7-diol
9 | Linalool C. osmophloeum Qua [8]
10 | Geranial )
— C. septentrionale La [10]
11 | cis-Citral
12 | Lavandulyl acetate C. longipaniculatum Qua [10]
Sa-Hydroxy-2-oxo-p-menth-
13
6(1)-ene
14 | 1-8-Hydroxycarvotanacetone
15 (4R,6R)-6- C. chartophyllum V6 than [13]
Hydroxypiperitone
16 (4S,6R)-6-
Hydroxypiperitone
(4R)-p-Menthama-1,2a,8-
17 .
triol
(3R,4R)-p-Menth-1-ene-3,4-
18 | diol 3-O-% _D_. C. subavenium Qua [14]
glucopyranoside
(3R.,4S,6R)-p-Menth-1-ene-
19 | 3,6-diol 3-O-$-D-
glucopyranoside
(1R,2R,45,65)-4-(2-
20 Hydroxypropan-2-yl)-1-
methyl-7- C. cassia Qua [4]
oxabicyclo[4.1.0]heptan-2-ol
21 | Dimethanol
22 | Carvacrol
C. subavenium Canh [15]
23 | Thymol
24 | o-Phellandrene C. tamala Qua [9]
) C. osmophloeum, \
25 | Limonene C tamala Qua [8, 9]
C.
26 | Terpinen-4-ol longipaniculatum, Qua [7, 10]
C. japonicum
27 | Terpinolene L )
28 | 4- Terpinenyl acetate C. longipaniculatum Qua [10]
29 trans-Llnalool-3~,6-0X1de-ﬁ- C. cassia Nu [12]
D-glucopyranoside
C. osmophloeum, \
30 | Camphor C. septentrionale Qud 8, 10]
C. osmophloeum, \
31 | Bornyl acetate C. japonicum Qua [7, 8]
32 | Borneol C. japonicum La [7]
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TT Tén chit Loai B0 TLTK
phan
33 | 3-Carene C. longipaniculatum Qua [10]
5-(2,3-Dihydroxy-3-
methylbutyl)-4-hydroxy-4- ,
34 methzldihzd)rofur};n2(3}1]’-1)- C. porrectum Qua [16]
one
5-(2,3-Dihydroxy-3-
35 | methylbutyl)-4-methylfuran-
2(5H)-one
8-Hydroxy-4,7,7-trimethyl-
36 | 1,6-dioxaspiro[4,4]non-3-en- | C. porrectum Qua [16]
2-one
8-Hydroxy-4,7,7-trimethyl-
37 | 1,6-dioxaspiro[4,4]non-3-en-
2-one
1 2 /;5:
3 4

22 23 24 25 26
H
H HO 0
o)
OH
HO HO
32 33 34

Hinh 1.2. M{t s6 hop chat monoterpenoid tir chi Cinnamomum
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Tuong ty cic monoterpenoid, cac hop chat sesquiterpenoid di duoc phat hién

trong nhiéu loai thudc chi Cinnamomum. Danh sach cac hop chét nay duoc trinh bay

trong bang 1.2.

Bdng 1.2. Thanh phan sesquiterpenoid trong tinh dau tir chi Cinnamomum

STT Tén chat Loai B phin | TLTK
C. longipaniculatum,
38 | (E)-Caryophyllene C. japonicum, La [7,9, 11]
C. tamala
39 | Caryophyllene oxide C. osmophloeum, La, Canh | [8,15]
C. subavenium ’ ’
40 | f-Humulene C. longipaniculatum La [11]
41 | Caryolane-1,94-diol C. cassia Canh, Nu | [17, 18]
42 | Clovane-2p,9a-diol
43 | Cinnamoid D
; ; C. cassia Canh [18]
44 | Cinnamoid E
45 | Mustakone
4(15)-Eudesmene-14,7,11-
46 triol
47 15,60-Dihydroxyeudesm- C. cassia Nu [17]
4(15)-ene
la,6f-Dihydroxy-5,10-bis-
epi-eudesm-15- : ,
48 carboxaldehyde-6-0-f-D- C. subavenium La [14]
glucopyranoside
49 15,46,11-Trihydroxyl-64- C. cassia Nu [17]
gorgonane
50 | f-Eudesmol C. longipaniculatum La [11]
51 | Cinnamosim B C. cassia Nu [17]
52 | (—)-15-Hydroxy-T-muurolol
53 | 15-Hydroxy-a-cadinol
(40,100)-4,10-Dihydroxy
54 .
cadin-1(6)-en-5-one C. cassia Canh [18]
55 | Cinnamoid B
56 | Cinnamoid C
57 | Cinnamoid A
58 15, 7-Dihydroxyl opposit-
4(15)-ene
59 15,11-Dihydroxyl opposit- C. cassia Nu [17]

4(15)-ene

60

Cinnamosim A
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STT Tén chat Loai B phin | TLTK
61 | Aromadendrane-4$,10a-diol | C. cassia Canh, Nu | [17, 18]
62 | Aromadendrane-4$,10a-diol | C. cassia Nu [17]
1-Epimeraromadendrane-

63 | 45 100-diol

64 4a,100-Dihydroxy-5/4-H- C. cassia Nu [17]
guaja-6-ene

65 | Guaiol C. pedunculatum La [7]

66 | Wilsonol G C. subavenium La [14]
(3S,5R,6S,7E.9R)-7- : ,

67 Megastigmene-3,6,9-triol C. cassia La [4]
(3S,5R,65,95)-3,6,9-
Trihydroxy megastigman-7- .

68 ene 3-0-f-D- C. cassia Nu [12]
glucopyranoside

69 | Wilsonol H

70 (3S,5R,6S,7E)-Megasfigma- | C. subavenium La [14]
7-ene-3,5,6,9-tetrol
(3S,5R,6R,7E,95)-3,5,6,9-

71 | Tetrahydroxy-7-ene-
megastigmane
(1R,2R)-4-[(3S)-3- C. cassia La [4]

7 Hydroxybutyl]-3,3,5-
trimethylcyclohex-4-ene-
1,2-diol
(1R,2R)-4-[(3R)-3-
Hydroxybutyl]-3,3,5- : .

73 trimethylcyclohex-4-ene- C. cassia La [4]
1,2-diol

74 | Megastigmen-9-one C. cassia Canh [18]

75 | Asicariside B1 C. subavenium La [14]
2-Methyl-6-(p-tolyl) r A

76 heptane-2.3-diol C. chartophyllum V6 than [13]

77 | Litseachromolaevanes A

4g | 1.10-seco-4¢-Hydroxy- C. cassia Canh [4]
muurol-5-ene-1,10-diketone

79 | y- Elemene C. japonicum La [7]
(2E,9E)-6,7-cis-

80 | Dihydroxyhumulan-2,9- C. cassia Canh [18]
diene

81 | 35-(+)-9-Oxonerolidol C. chartophyllum, L4 [13, 19]

C. camphora
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79 80

Hinh 1.3. M{t s6 hop chat sesquiterpenoid tir chi Cinnamomum
Trong khi d6, cic hop chat diterpenoid méi chii yéu duge phan lap tir loai
Cinnamomum cassia, tap trung & canh va la. Danh muc céc diterpenoid phan lap tur

loai Cinnamomum cassia dugc trinh bay trong bang 1.3.
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Bdng 1.3. Thanh phan diterpenoid trong tinh dau tir loai Cinnamomum cassia

TT Tén chat Loai Bj phian | TLTK
82 | Anhydrocinnzeylanol
: : C. cassia Canh | [18, 20]
83 | Anhydrocinnzeylanine
84 | Epianhydrocinnzeylanol , .
: : C. cassia Canh [20]
85 | Cinncassiol A
86 | Cinnzeylanol C. cassia Canh, La | [18, 20]
87 | Cinnzeylanine C. cassia Canh | [18, 20]
88 | Cinnzeylanone C. cassia Canh [18]
89 | (18S)—Cinncassiol D
90 19—Dehydroxy—13—
hydroxycinncassiol D
91 | (18S)-3—Dehydroxycinncassiol D3
92 (18S)-3—Dehydroxycinncassiol D3
glucoside
(18S)-3—Dehydroxy—8— C. cassia La [4]
93 : .
hydroxycinncassiol D3
94 | (185)-1-Hydroxycinncassiol D
95 | (18R)—1-Hydroxycinncassiol D
96 (18S)-3,5-Didehydroxy—1,8—
dihydroxycinncassiol D3
97 | (18S)—Cinncassiol D3
98 | Perseanol C. cassia La [20]
99 16—O—f-D—glucopyranosyl— C cassia L (4]
perseanol
100 | 18—Hydroxyperseanol C. cassia Nu [18, 20]
(E)-3—Dehydroxy—13(18)—ene—
101 | 19-O-p-D—glucopyranyl—
cinncassia D3
102 | Cinncassiol C
103 | Cinncassiol D C. cassia La [4]
104 | Cinnamomol E
105 | Cinnamomol F
Cinnamomol F 13—-0O—f-D—
106
glucopyranosyl
107 | Cinnacasiol H C. cassia Canh | [18, 20]
108 | Cinnamomol A )
: C. cassia La [21]
109 | Cinnamomol B
110 | Cassiabudanol A _
C. cassia Nu [22]

111

Cassiabudanol B
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89
90

R; R,
R1 R2 R3 R4 R5 98 Me H
94 OH OH H H H 99 CH,OGIc H 102 H  CH,OH
95 OH OH H H H 100 Me OH 103 H Me
96 OH H H H OH 104 OH CH,OH

97 H H OHOH H

HO OH
'; B -|IR2 le}
OH Yy OH R, o)
OH H OH
108 Me H S
105 R=0H 107 109 OH Me 0
106 R=0Glc “, _OH

111
Hinh 1.4. Mt s6 hop chat diterpenoid tir lodi Cinnamomum cassia
1.1.2.2. Céc hop chdt phenylpropanoid
Nhiéu din xuat phenylpropanoid dd dugc phan 1ap tir chi Cinnamomum (Bang
1.4), cac hop chat nay duogc phat hién trong cac bd phan khac nhau nhu vo cay, 14, va
canh ctua mot sé loai dién hinh nhu C. subavenium, C. tamala, C. camphora, C.
osmophloeum, C. cassia.

Bang 1.4. Cdc hop chdt phenylpropanoid phén ldp tir chi Cinnamomum

STT Tén chat Loai Bo phin | TLTK
C. subavenium, 9,15

112 | Eugenol C. tamala, C. Vo cay, La 1’ 9] ’
camphora

113 | Methyleugenol _ L
C. subavenium V6 cay [15]

114 | Safrole

115 | Estragole C. osmophloeum La [8]

: : Vo cay,
116 | Cinnamyl alcohol C. cassia Canh [23]
117 | 2;Hydroxy-cinnamyl C. cassia Canh [24]
alcohol
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STT Tén chat Loai B§ phin | TLTK
3,4-Methylenedioxy-
118 cinnamyl alcohol
ny : C. subavenium Vo cay [15]
3,4-Dimethoxy-cinnamyl
119
alcohol
120 | Cinnamaldehyde C. verum, C. Vo cay, [18, 24,
121 | 2-Methoxy-cinnamaldehyde | cassia Canh 25]
122 | 2-Hydroxy-cinnamaldehyde | C. cassia Canh [24]
123 | Coniferaldehyde ' L
; C. cassia Vo cay [4]
124 | Cassiferaldehyde
2-Hydroxy-4-methoxyl- : x A
125 cinnamaldehyde C. cassia Vo cay [26]
126 | Sinapaldehyde C. cassia Vo cay [4]
trans-4,5-Dimethoxy-3- © A .
127 hydroxy-cinnamaldehyde C. camphora V6 cay, La [4]
3,4-Methylenedioxy
128 cinnamaldehyde
: Y C. subavenium Vo cay [15]
129 3,4-Dimethoxy
cinnamaldehyde
: . : Vo ciy, [18, 24,
130 | Cinnamic acid C. cassia Canh, Nu 26]
131 | 2-Methoxy-cinnamic acid C. cassia Vo cay [4]
132 | Methyl cinnamate C. subavenium Vo cay [15]
Methyl trans-3-(3,4-
133 | dimethoxyphenyl)-3- C. subavenium Vo cay [15]
propenoate
Phenethyl (E)-3-[4-
134 | methoxyphenyl]-2- C. cassia Canh [24]
propenoate
D-threo-guaiacylglycerol 7- : ,
135 O-p-D-glucopyranoside C. subavenium La [4]
1-(3,4-Dimethoxyphenyl)-
136 .
1,2,3-propanetriol
1-(3,5-Dimethoxyphenyl)- C. cassia La [4]
137 :
1,2,3-propanetriol
138 | (78,85)-Syringoylglycerol
139 | 1-Phenyl-1,2,3-propanetriol _ L
; C. cassia Vo cay [4]
140 | 1-Phenylpropane-1,3-diol
(+)-(18,25)-1-(3-Methoxy-
141 | #-hydroxyphenyl)-1,2.3- C. cassia L& [4]

propanetril-2-O-f-D-
glucopyroside
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STT Tén chat Loai B§ phin | TLTK
142 | Cinnacassoside D C. cassia V6 cay [27]
143 | Cinnamomulactone C. cassia Canh [24]
144 | Cinncassin A C. cassia Vo cay [27]
145 | Cinncassin A
146 | Cinncassin A»
147 | Cinncassin A3
148 | Cinncassin A4 C. cassia Canh [23]
149 | Cinncassin As
150 | Cinncassin Ag
151 | Cinncassin A7
(+)-erythro-(7R,8S)-
152 | Guaiacyl glycerol-8-vanillin | C. cassia Vo cay [27]
ether
2,3-dihydroxy-1-(4-
hydroxy-3,5- : Canh, Vo
153 | YOrOxy=3, C. cassia N [23,27]
dimethoxyphenyl)-1- cay
propanone
154 | Cinnacassin N _ .
: : C. cassia Canh [23]
155 | Cinnacassin O
R 7 R (0]
X
Rz R; R1 °
R1 R3 R1
Ri Ry R R Ry Rs Ro
112 OMe OH H 116 H H H Ri Rz Rz Ry Rg
13 H OMe OMe 17 OH H H 120 H H H H H
14 H OCH,0 18 H OCH,0 121 OMe H H H H
115 H OMe H 119 H OMe OMe 122 OH H H H H
Ry 123 H H OH OMe H
R, 124 OMe OH H H H
Rs 125 OH H OMe H H
HO R 126 H OMe OH OMe H
3 127 H OH OMe OMe H
R4 128 H OCH,0 H H
R4 R R3 R4 Rs 129 H OMe OMe H H
135 H OH OMe aOGlc B-OH 130 H H H H OH
136 OMe OMe H OH OH 131 OMe H H H OH
137 OMe H OMe  OH OH 132 H H H H OMe
138 OMe OH OMe aOH «OH 133 H H OMe OMe OMe
139 H H H OH OH 134 H H OMe H  O-phenylethyl
140 H H H OH H
141 OMe OH H a-OH a-OGlc
142 H H H a@-OH  a-O-Glc



143
144
145
146
147
148
149
150
151

R,0

Ry, R, R; Ry HO
H H OH OMe
H H OH OH
H  OMe OH OMe
Me H OH OH
Me H OH OMe

H OMe OH OH
Me H OCH,0
H H OCH,0
H OMe OCH,0

2

MeO OMe
O 0 O
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b g o'

154 R,=H, R,=Me
155 R1+R2 CH2

Hinh 1.5. Mt s6 dan xudt phenylpropanoid phén Idp tir chi Cinnamomum

1.1.2.3.

Cdc hop chat lignan

Bén canh cac hop chét khung terpenoid va phenylpropanoid, cac hop chit lignan

cling 13 mot thanh phan duoc tim thdy kha phd bién trong cac loai thudc chi

Cinnamomum. Danh sach cac hop chat lignan tir chi Cinnamomum duoc trinh bay

trong bang 1.5.

Bang 1.5. Cdc hop chdt lignan phan ldp tir chi Cinnamomum

TT Tén chat Loai B¢ phan | TLTK
Cinnamomum Canh
156 | (-)-Sesamin bejolghota, ’ [6, 15]
PTMD*
C. camphora
157 | #3"-Dihydroxy-4- C. camphora La [4]
methoxysesamin
158 | (+)-Syringaresinol C. cassia Canh, Nu [42’72]4’
) ) C. cassia, C. Canh,
159 | Pinoresinol camphora, PTMD* [4, 19]
160 | Lariciresinol C. chartophyllum, |, [23]
C. camphora
(70,7’ 0,80,8’)-3,7-Hydroxy-4-
161 | methoxy-3',4"-methylenedioxy C. cassia PTMb* [19]
lignane
162 | (-)-Medioresinol
163 | Paulownin C. camphora PTMb* [19]
164 | Pinoresinol methyl ether
165 | Cinnacassin F C. cassia Canh [23]
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166

(70,7°p,80,8’ a)-3-Methoxy-4-
hydroxy-3',4"-methylenedioxy-
7,9:7,9-diepoxylignane

167

(+)-Epi-pinoresinol

168

(+)-Kusunokinin

169

(+)-Bursehernin

170

Dimethylmatairesinol

C. camphora

PTMD

[19]

171

(-)-4-epi-lyoniresinol

C. cassia

La

[28]

172

(6R,7R,8R)-Ta-[(S-D-
glucopyranosyl)oxy]lyoniresinol

173

(6R,7S,85)-Ta-[(p-D-
glucopyranosyl)oxy]lyoniresinol

174

(-)-Isolariciresinol

C. cassia

Vo cay

[28]

175

(6S,7R,8R)-Ta-[(S-D-
glucopyranosyl)oxy]lyoniresinol

C. cassia

Canh

[28]

176

(+)-Isolariciresinol

177

Polystachyol

178

5’-Methoxylariciresinol

179

(+)-(7"'R,8R,8'R)-5,5'-
Dimethoxylariciresinol

180

(H)-(7'S,8R,8'R)-5,5'-
Dimethoxylariciresinol

C. cassia

Canh

[27]

181

Cinnacassin G

182

Cinnacassin H

C. cassia

[23]

183

Magnolone

184

(+)-Epi-sesaminone

C. camphora

PTMD

[19]

185

Ciwujiatone

C. cassia

Canh

[27]

186

(-)-Secoisolariciresinol

C. cassia

Canh

[27]

187

(7S,8R)-Dihydrodehydrodi
coniferyl alcohol 9’-O-f-D-
apiofuranosyl-(1—6)-O-f-D-
glucopyranoside

C. cassia

Canh

[28]

188

(-)-(7S,8R)-Dihydrodehydrodi
conifery alcohol

189

Cinncassin D

C. cassia

Canh

[27]

190

(¥)-Subaveniumin A

191

(¥)-Subaveniumin B

C. subavenium

Canh

[29]
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1,2,3-Propanetriol, 1-{4-
[(1R,2R)-2-hydroxy-2-(4-
192 | hydroxy-3-ethoxyphenyl)-1- C. cassia Canh [28]
(hydroxymethyl)ethoxy]-3-
methoxyphenyl-(1R,2R)

threo-1-(4-Hydroxy-3-
methoxyphenyl)-2-(4-(E)-3-
193 | hydroxy-1-propenyl)-2- C. cassia Canh [27]
methoxyphenoxy-1,3-
propanedoil

(E)-2-Hydroxy-phenylpropionic

194 acid cinnamoy]l ester

C. cassia Canh [26]

195 | Cinnacassin |

196 | Cinnacassin J

197 | Cinnacassin K C. cassia Nu [23]

198 | Cinnacassin L

199 | Cinnacassin M

200 | Cinncassin E

(+)-threo-(7S,8S)-
201 | Guaiacylglycerol-fS-coniferyl
aldehyde ether

(+)-erythro-(7S,8R)-
202 | Guaiacylglycerol-fS-coniferyl
aldehyde ether

(-)-erythro-(7R,8S)- C. cassia Canh [27]

203 | Guaiacylglycerol--O-4'-
sinapoyl ether

(-)-erythro-(7S,8R)-
204 | Syringylglycerol-8-O-4'
(sinapoyl alcohol) ether

205 | Picrasmalignan A

Wt
Rz
156 R1+R2=OCH20, R3=H

157 R1=OH, R2=OMe, R3=OH R3 168 R1=Me, R2=Me, R3+R4=CH2
166 R1+R2=OCH20, R3=H, R4=H 169 R1+R2=CH2, R3=Me, R4=Me
167 R,=H, R,=OH, R;=OMe, R,=H
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Re MeO MeO ‘\\\\OH
Rs OR,
Ol v HO ;

HO : H
R4 OMe =
Hr "'R7
Ry w 0 Rg MeO OMe R OMe
OH OH
Rz 171 R=H 173 R,=OMe, R, = Glc
R3 172 R=Glc 174 R1= R2=H
R R, R3 R, Rs Rg R; Rg
158 OMe OH OMe OMe OH OMe H H MeO
159 OMe OH H H OH OMe H H
160 OCH,0 H OMe OH H H H HO
161 OCH, O H OH OMeH H OH
162 OMe OMe H H OH OMe H H
163 H OCH,0 H OCH,0 OH H
164 OMe OMe H H OH OMe H H
165 OMe OH OMe OH OH OMe H H
175 R,=R,=OMe, R3=Glc
MeQ 176 R1=R2=R3=H

HO OH

187 R= Api(1"— 6')Glc
188 R=H

HO

OH
191 R=OMe
HO HOMeO f\©
0 m @M W

R OH 198
196 7S,8R MeO 197



OH

205

H
OMe

0] 200 R=OMe, threo-7R,8R
201 R=H, threo-7S,8S
202 R=H, erythro-7S,8R

OMe
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R

N OH
7

078 OMe
OH

OMe

HO

OMe

—OH OMe
MeO (0]
OH
HO

203 R=H, threo-7R,8S R
204 R=OMe, erythro-7S,8R

Hinh 1.6. Mt s6 hop chdt khung lignan dwgc phan Igp tir chi Cinnamomum
1.1.2.4. Céc hop chdt flavonoid

Khoéang 17 hop chat flavonoid véi cac khung flavanol, flavonol va flavone da

dugc phan 1ap tou cac loai C. chartophyllum, C. camphora, C. cassia, C.

parthenoxylon, C. chartophyllum. Cac hop chat flavonoid phan 1ap tir chi

Cinnamomum dugc trinh bay trong bang 1.6.

Badng 1.6. Cdc hop chdt flavonoid phén ldp tir chi Cinnamomum

TT Tén chat Loai B6 phan | TLTK
206 | 4-di-O-methyl-(+)- C. cassia Canh 127]
catechin
207 5,7,3 -trl-Q-methyl-(—)- C. cassia, Canh [19,27]
epicatechin C. camphora
: , | C. chartophyllum,
(2R,3R)-5,7-dimethoxy-3",4'- PTMD, [4], [19,
208 . C. camphora, \
methylene dioxyflavan-3-ol . Canh 27]
C. cassia
(28,3S5)-3’-hydroxy-5,7,4'-
209 trimethoxy-flavan-3-ol C. camphora PTMD (4]
3', 4'-dihydroxy-5,7- .
210 dimethoxy-flavan-3-ol C. camphora La [4]
211 Quercetlp—3-0-a-L-
rhamnoside ,
C. parthenoxylon La [30]
Kaempferol-3-0-a-L-
212 .
rhamnoside
C. chartophyllum, PTMD,
213 | Kaempferol C. cassia Canh 4]
. C. chartophyllum,
214 | Quercetin C. camphora PTMD [4]
215 | Herbacetin C. parthenoxylon La [30]
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TT Tén chit Loai Bo phan | TLTK
216 | Cinnamomoside A C. parthenoxylon Nu [30]
217 | 6,7,4'-trimethoxyflavone C. camphora PTMD [4]
218 3.,4'5,7-

tetrahydroxyflavanone

C. chartophyllum PTMD [4]

219 5,7,4'-trihydroxy-

dihydroflavonol
220 | Dihydrokaempferol C. camphora PTMD (4]

MeO
MeO
207 R;=Me, Ry=H
208 R;+R,=CH,

R3

OH
OH 210
R, R,
OMe 211 o-L-Rha H OH
O 212 o-L-Rha H H
MeO 0 213 H H H
| 214 H H OH
MeO OH 215 H OH OH
217 O OH HO O
HO (e} \
OH O
218 219
OH O

Hinh 1.7. Mt s6 hop chdt flavonoid phén Idp tir chi Cinnamomum
1.1.2.5. Céc hop chat alkaloid
Céac hop chat alkaloid it dwoc phat hién trong cac loai thuc vat thudc chi
Cinnamomum.

Bdng 1.7. Cdc hop chat alkaloid phén ldp tir chi Cinnamomum

TT Tén chit Loai Bo phan | TLTK
221 | Cinnamolaurine
222 3,4-Methylenene dioxy phenyl | C. camphora [31]

ethyl laurine

3-Methoxy-5H-9,11- N
223 | dioxabenzo[3,4]cyclohepta[1,2- | C. reticulatum R¢ [32]
fDinden-7-yl)-methanol
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TT Tén chit Loai Bé phian | TLTK
224 N-methyl-1,2,10-

trimethoxyaporphine
225 | N-methylhernagine .. \
226 | Nome thzlhernof\g/ine C. mollissimum Vo [33]
227 | Hernagine
228 | Hernovine
229 | Actinodaphnine C. insularimontanum Vé [34]
230 | Cinnapine C. philippinense RéE [35]

224
225
226
227
228

e
MeO

1
R4

R1 Ry Rs

Me OMe H

Me OMe OMe
Me OH OMe
H OMe OMe
H OH OMe

R4
OMe
OH
OH
OH
OH

MeO O‘
<I>“ i o
0] | ~

N
230

M

<

e

)

NH

229

Hinh 1.8. Mt s6 hop chat alkaloid phén ldp tir chi Cinnamomum

Maic du alkaloid 1a mét 16p chat c6 nhiéu hoat tinh sinh hoc quy, tuy nhién,

cac két qua nghién curu vé alkaloid trong cac loai thuc vat thudc chi Cinnamomum

con kha han ché. Do d6, viéc tim ra nhirng hop chat alkaloid méi tir chi thuc vat nay

1a mot hudng di co tiém ning.
1.1.2.6. Céc thanh phan khac
Bén canh cac nhém hop chit da trinh bay, mot ) hop chat khac nhu tanin,

lactone...

cling dugc tim thay trong céc loai thudc chi Cinnamomum.

Bdng 1.8. Mt s6 hop chat khdc dwoe phan Idp tie chi Cinnamomum

TT Tén chit Loai Bé phan | TLTK

231 | Proanthocyanidin A C. verum Canh [25]
5R-methyl-3-heptatriacontyl- :

232 2(5H)-furanone C. cassia Nu [36]

233 | Decumbic acid C. cassia Canh [27]
3-Hydroxy-4,4-dimethyl-4- ,

234 butyrolactone C. porrectum Qua [37]
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TT Tén chit Loai Bé phin | TLTK

235 | n-Butyl-f-D-fructofuranoside
(1R,25,3S5,45)-2,3-Epoxy-1,4-
236 | dihydroxy-5-methyl-5-
cyelohexene
4,5-Dihydroxy-3-
methylcyclohex-2-enone

C. cassia Canh [27]
237

238 3-Mevalonolactone

OH

OH
OH
\\\©/ 0 HO,
) OH HO
” OH = ¥ =
HO \\“‘ o O /\\“‘ o O O

232 233 234
231 OH J_/ OH \OH
o_,0 .
HO . _OH HO™ ™7 o0
o)
HO  oH 236 238
237

235

Hinh 1.9. Mt s6 hop chat khéc dwoc phan lap tw chi Cinnamomum

1.1.3. Cdc nghién ciru vé hoat tinh sinh hoc ciia cdc loai thuéc chi Cinnamomum
1.1.3.1. Hoat tinh khang vi sinh vat

Di c6 nhidu két qua vé kha nang khang vi sinh vat kiém dinh cua cac chét
chuyén hoa thur cép tur cac loai thuc vat thudc chi Cinnamomum dugc cong bd. Nam
2016, Yang va cong sy da thir nghiém hoat tinh khdng mot s6 dong vi khuan va vi
nam Escherichia coli, Bacillus subtilis, Staphylococcus aureus, Aspergillus niger,
Penicillium sp. cia dich chiét ethanol tir loai C. cassia. Két qua cho thay, cin chiét
thé hién kha nang uc ché trén nhiéu dong vi sinh vét, trong d6, hoat tinh dugc thé
hién manh nhat voi dong vi nAm Penicillium sp. voi dudong kinh vong khang khudn
1én t&i 54,5 mm va ndng do6 wre ché tdi thiéu & muc 0,4 mL/L [38]. Mot s6 nghién ctru
khac ciing chtig minh tic dung {rc ché manh véi cac dong vi khuan gram dwong (8.
aureus va Streptococcus pneumoniae) va gram am (E. coli va Pseudomonas
aeruginosa) cua tinh dau C. cassia [39-41]. Thanh phan chinh cta tinh dau C. cassia
bao gém céc chat cinnamaldehyde, cinnamic acid va benzaldehyde. Trong khi d,
nghién ctru cua Hu va cdng su chi ra réng, dich chiét nude tir 14 C. camphora thé hién

kha ning e ché manh v&i mot s6 chung nam bénh trén cay than go (Phanerochaete
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chrysosporium, Gloeophyllum trabeum, Penicillium purpurogenum, Trichoderma
harzianum, Aspergillus funigatus). Nhoém tac gia cling cong bd mot sé thanh phan
trong dich chiét bao gém D-campher (76,23%), 3-methyl-2-butenoic acid (8,63%),
eucalptol (4,69%) va 1,6-octadien-3-ol (4,54%) [42]. Ngoai ra, nghién ctiru cia Wang
va cong su cling chimg minh kha ning Gc ché manh mot sé loai vi nim nhu
Colletotrichum gloeosporioides, Botrytis cinerea va Fusarium graminearum clia cao
chiét tir 14 ctia loai C. camphora véi gia tri ICso 1an luot 14 31,74, 35,79 va 38,02 mg/L
(sau 48h) [43]. Hoat tinh khang vi sinh vat cta cic thanh phan tir cac loai
Cinnamomum ciing dugc chimg minh trong mot sé cong bd khac [37, 43-45]
1.1.3.2. Hoat tinh chéng oxi hod

Nghién ctru nim 2016 ctia Fu va cong su da chirg minh dau béo tir hat cta loai
C. camphora c6 kha ning chdng oxi hoa manh va &rc ché hoat dong cta cac enzyme
serum glutamic oxaloacetic transaminase va glutamate-pyruvate transaminase trén
chudt bi tiéu dudng [46] Trong khi do, can chiét giau flavonoid tir 14 cua loai C.
camphora ciing thé hién hoat tinh quét gbc tw do DPPH tuong duong véi ddi chimg
duong ascorbic acid [46]. Twong tu, cin chiét giau proanthocyanidins tir 14 cta loai
C. longipaniculatum thé hién hoat tinh trc ché cac gbc tw do DPPH va ferric tuong
duong cac chit ddi ching duong 1a ascorbic acid, BHT va BHA [47]. Mot nghién
ctru khac cho thay can chiét giau flavonoid tir 14 ctia loai C. cassia thé hién hoat tinh
quét goc tu do DPPH va ABTS tuong duong véi ascorbic acid [48].
1.1.3.3. Hoat tinh khang viém

D3 c6 nhiéu nghién ciru vé hoat tinh khang viém cta cac hop chat duoc tach ra
tur cac loai thudc chi Cinnamomum dugc cong bd. Thu nghiém cua Lai va cdng su
cho thay cac hop chat spirodienone neolignan subaveniumin A (190) va B (191) dugc
phan 1ap tir 14 cta loai C. subavenium thé hién kha nang trc ché san sinh NO & té bao
dai thuc bao RAW264.7 bi kich thich bang lipopolysaccharide véi gia tri ICso 1an luot
1a 5,6 va 4,3 uM [29]. Bén canh dd, nghién ctru cia Hao va cong su cho théy, tinh
dau 14 C. subavenium thé hién kha ning khang viém trén ca mo hinh in vitro va in
vivo. Nhom tac gia nay chi ra rang, tinh dau 1a C. subavenium cé kha ning tc ché
biéu hién cua cac cytokine iNOS, COX-2, IL-18, IL-6, va TNF-a ciing nhu 1am bat
hoat NF- «B [49]. Trong khi d6, tinh dau tir canh cua loai C. cassia cling c6 kha nang
trc ché biéu hién ciia cac cytokine (TNF-a, IL-1/) ciing nhu lam gidm su san sinh NO
va PGE2 trén biéu mo cta chudt [50]. Mot nghién ciru khac ctia Sharma va cong sy
da chirng minh cin chiét tir vo cdy C. cassia c6 kha nang lam giam cac cytokine IL-
1, MDA, TNF-a, do d6 c6 kha ning khang viém va giam dau trén chudt bi gdy ton
thuong bang CFA va formaldehyde [51]. Cac nghién ctru cling d3 chting minh hoat
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tinh khang viém cua thanh phan hod hoc tir nhing loai khac trong chi Cinnamomum.
Cong bd cua Kong va cong su di chirmg minh kha ning ¢ ché san sinh NO trén té
bao RAW264.7 bi kich thich bang lipopolysaccharide [52], trong khi Fu va cong sy
da chimg minh duoc kha ning tc ché cac cytokine lién quan t&i qué trinh viém nhu
TNF-a, IL-6, P65 trén mo hinh chudt thi nghiém [53]. Trong khi d6, Li va cdng sy
d3 danh gia hoat tinh khing viém cua cic hop chat 3S-(+)-9-oxonerolidol (81),
eugenol (112), piperitol (158), (+)-episesaminone (184), (2R,3R)-5,7-dimethoxy-
3',4"-methylenedioxyflavan-3-ol (208), (25,35)-3'-hydroxy-5,7,4'-trimethoxy-flavan-
3-0l (209), dihydrokaempferol (220) duoc phan lap tir C. camphora. Hau hét cac chét
déu thé hién kha ning ngin chin giai phong cac cytokine TNF-a, IL-6, PGE2, 1am
giam hoat dong cta inducible nitric oxide synthase (iINOS), cyclooxygenase (COX-
2), va matrix metallopeptidase-9 (MMP-9) thong qua bat hoat NF-«B [19].

1.1.3.4. Hoat tinh gdy déc té bao ung thuw

Nghién ctru ctia Liu va cong su chi ra rang, hop chit 2-methoxycinnamaldehyde
(121) c6 kha ning lam giam kich thudc khdi u ung thu phdi nho tac dong lam giam
hoat dong ctia topoisomerase I va II [54]. Hop chét 2-methoxycinnamaldehyde (121)
cling c6 kha ning @rc ché sy phét trién cua té bao ung thu phdi A549 thong qua su suy
giam hoat dong cua yéu té NF-«B [55]. Tuong tu, nhiéu nghién ctru di chimg minh
kha ning gay doc té bao ung thu ctia hop chat cinnamaldehyde (120). Cong bd cia
Wang va cong su cho thiy, hop chat nay c6 hoat tinh e ché té bao ung thu gan ¢
ngudi HepG2 thong qua su ting cudng biéu hién cta protein p21 va su suy giam cia
protein CDK4 [56]. Cinnamaldehyde (120) biéu hién kha ning trc ché céc té bao ung
thu khi tham gia va chu trinh PI3K/Akt/mTOR trong té bao [57]. Mot nghién ctu
khac dugc thuc hién bdi Chen va cong su chi ra réng, cinnamaldehyde (120) c6 kha
nang chéng ung thu ndi mac tir cung bang viéc 1am giam cac protein NF-xB-p65, IL-
6 va IGF-R, dong thoi thiic ddy qua trinh ty chét cua té bao RL9S5-2 [58].

Trong khi d6, Ishrat va cong sy da danh gia kha ning trc ché té bao ung thu v
MDA-MB-231 ciia cao chiét ethanol tir loai C. zeylanicum. Két qua cho thiy cao
chiét nay c6 hoat tinh v6i ICsp & murc 25 pg/mL trong khi khong gy doc cho té bao
than (Vero cells) & nong d6 1én t6i 100 pg/mL. Piéu nay cho thay tiém ning rat 1on
ctia cao chiét C. zeylanicum trong viéc phat trién thude diéu tri ung thu [59]. Bén canh
do, nghién ctru cua Lin va cong su da chirng minh cao chiét tir C. cassia c6 kha nang
trc ché manh d6i v6i cac dong té bao ung thu phoi A549 va H1299 thong qua viéc
lam giam yéu t6 TGF-b1 va tic ché té bao ung thu phdi phat trién [60]. Nghién ctru
khac ctia Chang va cong sy ciing chtng minh rang, tinh dau C. cassia, v6i thanh phan

chinh 14 cinnamaldehyde (120), c6 tiém ning trd thanh thudc diéu tri bénh ung thu
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vom hong nhd kha ning kich thich chu trinh ty chét cua té bao [61]. Tinh dau C.
cassia ciing c6 kha niang tc ché ung thu dai truc traing & nguoi nho e ché chu trinh
D1 va kich thich qua trinh ty chét cta té bao [62]. Ngoai ra, trong mot cong bd gan
day, Kittiwattanokhun va cong su da nghién ciru tac dong cta cao chiét C. bejolghota
t61 sy di cin cta té bao ung thu dai tric trang va bién ddi yéu t6 tang truéng p1 (TGF-
B1). Két qua cho thiy cin chiét C. bejolghota c6 thé lam giam su di chuyén, xam lan
va bam dinh cta té bao LoVo, dong thoi ddo nguoc nhitng thay dbi vé hinh thai do
TGF-A1 gay ra cling nhu 1am ting ddu hiéu biéu mo, E-cadherin, trong khi biéu hién
ctia dau hiéu trung mo, N-cadherin, bi giam khi diéu tri bang TGF-41. Nhiing phat
hién nay cho thay rang cin chiét cua loai C. bejolghota da ic ché EMT do TGF-f1
gay ra trong cac té bao LoVo thong qua ca con dudng phu thudc vao Smad va khong
phu thudc vao Smad [63]

1.1.4. Tinh hinh nghién cieu vé chi Cinnamomum va lodi Qué hwong
Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet tai Viét Nam

Cho té1 nay, cac nghién ctru tai Viét Nam vé thanh phﬁn hoa hoc va tac dung
sinh hoc ctia chi Cinnamomum con rat it, chii yéu tap trung vao cac loai nhu C. cassia,
C. camphora [64, 65]. Gan day, nam 2023 nhom tac gia Nguyén Manh Hung cing
cong su da cong b6 danh gia thanh phén héa hoc va hoat tinh sinh hoc cua tinh dau
Cinnamomum bejolghota (Buch-Ham.) Sweet tir Vuon qubc gia Xuan Son, Viét Nam
[66]. Cac nghién ciru vé hoa hoc va hoat tinh sinh hoc ctia loai nay trén thé gidi cling
con kha khiém ton, trong khi cac loai thuc vat khac trong chi nay c6 rat nhiéu gia tri
vé thanh phén ho4 hoc va hoat tinh sinh hoc. Do d6, C. bejolghota 1a mot loai thuc
vat tiém ning cho cac nghién ctru vé cac hop chit chuyén hoa tht cip va hoat tinh
sinh hoc.
1.2.  Giéi thiéu vé chi Cryptocarya va loai Mo qua vang Cryptocarya concinna

Hance

1.2.1. Pdc diém thwe vit ciia chi Cryptocarya va lodi Mo qud ving Cryptocarya
concinna Hance

Crytocarya, hay Ca dudi, 1a mot chi thyc vat thudc ho Nguyét qué (Lauraceae).
Theo Flora Zambesiaca, thuc vat thudc chi nay la cac cay thuong xanh hoac cay bui
voi diac diém 13 14 moc xen k&, dbi nhau hodc dang 16ng chim. Hoa thuong moc thanh
chum & nach 14, c6 sdu canh dung ding hoac ri, thuong 1a hoa ludng tinh, nhi hoa
tao thanh cac vong xodn, soi ngdn, bao phan hai 6 hudng vao trong, nhi 1ép ngan. Qua
thudng c6 hinh cau hoic elip, chira mot hat ndm hoan toan trong bau qua, qua day cui

[67]. Cho t&i nay, hon 350 loai thudc chi Cryptocarya da dugc phat hién, phan bd
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chu yéu & Nam My, ving dong nam chau Phi, Nam A, Pong Nam A va cac dao trén
Thai Binh Duong [68]. Khoang 18 loai thudc chi Cryptocarya da duogc tim thay tai

Vi¢t Nam [3, 69] (Bang 1.9).

C. hypospodia

UATE

C. erythroxylon C. amygdalina

Hinh 1.10. Mét s6 lodi thuc vét thuéc chi Cryptocarya

Bang 1.9. Mot s6 loai Cryptocarya tai Viét Nam

STT Tén loai Khu vue phin b

C. anamensis Trung bd
2 | C. chanthaburiensis | Trung by, Nam b va ddo Phu Qubc

C. chinensis Mién nui Bic bd

_ Vung nai Tay Béc, dong bang Bic B, ving
4 C. concinna )
duyén hai Trung B9

5 | C. densiflora Ving nai Tay Béac va duyén hai Nam Trung Bo
6 | C. diversifolia Ving nai Tay Béc
7 | C. ferrea Mién nii, trung du va dong bang Bic Bo
8 | C. globularia Mién nii, trung du va dong bang Bic Bo
9 | C. hainanensis Mién nii, trung du va dong bang Bic Bo
10 | C. impressa DPong bang Bic Bo va duyén hai Trung Bo
11 | C laotica Trung bo
12 | C. maclurei Trung bd
13 | C. metcafiana Trung bd
14 | C. obtusifolia bong Nam bo
15 | C. ochracea bong Nam bo
16 | C. petelotii Trung bd
17 | C. pustulata Mién nui trung bd
18 | C. sublanuginosa Trung bd va Bong Nam bd

Loai Cryptocarya concinna Hance phan bo kha rong rai tai mién Bac va mién

Trung nudc ta. Loai cay nay co thé cao 25-40 m, vé nau, khong mui, nhanh khéng c6
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long. La cay moc xen k€& hoac dbi, phién ld dai 4 - 14 cm, rong 1,5 - 5 cm, mdt trén
khong c6 16ng, mat dudi cé 16ng, gan phu 7-8 cip, cudng dai 1-1,5 cm. Hoa ludng
tinh thudng moc & nach 13, dng bao hoa c6 6 phién, tiéu nhuy thu 9, ¢ 2 tai bao phan.

Qua nhan ctng, kich thude 1,5 -2 x 0,8 — 1 cm, ¢c6 mau nau vang [3].

1.2.2. Mpt s6 nghién civu vé thanh phan héa hoc va hoat tinh sinh hoc ciia chi
Cryptocarya va loai Mo qud vang Cryptocarya concinna Hance
Pi c6 kha nhiéu nghién ctru vé thanh phan héa hoc cia cac loai thudc chi

Cryptocarya dugc cong bd, tuy nhién, sd luong nghién ciu trén ddi tuong loai
Cryptocarya concinna con rat han ché.
1.2.2.1. Cdc hop chit flavonoid

Céc hop chét flavonoid d3 timg duoc tim thay trong thanh phan hoa hoc cua loai
Cryptocarya concinna cling nhu nhiing loai khéc trong chi Cryptocarya.

Bdng 1.10. Cdc hop chat flavonoid phén Idp tir chi Cryptocarya

TT Tén chat Loai B) phan | TLTK
239 | Cryptoconone A

240 | Cryptoconone B

241 | Cryptoconone C C. concinna Canh [70]

242 | Cryptoconone D

243 | Cryptoconone E

C. concinna, C.

244 | Cryptochinone A Canh, La | [70,71]

chinensis

245 | Cryptogione C C. concinna Canh [70]
C. concinna, C. . ,

246 | Cryptocaryanone A chinensis Canh, La | [70,71]

247 | Cryptochinone B

248 | Cryptochinone C
249 | Cryptochinone D C. chinensis La [71]
250 | Cryptochinone E

251 | Cryptochinone F
252 | Taxifolin
253 | Kaempferol 3-O-rhamnoside | C. impressinervia Canh [72]

254 | 6"-O-acetylscoparoside
255 | 4',7-di-O-methyl naringenin

: : C. obovata La [73]
256 | 7-O-methyl naringenin

257 | Oboflavanone A
258 | Oboflavanone B

C. obovata Qua [74]
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259 | Pinocembrin C. konishii

70( 239 Y 240
H
(@)
HO
o O
(@)
246 ©

o}
o
245

0.
(0]

H
247

256 257 2S
258 2R

Hinh 1.11. M{t s6 hop chat flavonoid phén Idp tir chi Cryptocarya
1.2.2.2. Mt s6 hop chat phenolic khdc
Bén canh cac hop chit flavonoid, mot sd hop chat phenolic khung lignan,
coumarin va tannin ciing duoc tim thay tir cac loai thudc chi Crytocarya.

Bang 1.11. Cdc hop chdt phan lap tir chi Crytocarya

TT Tén chat Loai B phan | TLTK
9,9'-0O-di-feruloyl-(-)-

260 ) R
secoisolariciresinol

261 | Rhusemialin A
threo-3,3'-dimethoxy-4,8'-

262 | oxyneolignan-9,4',7'.9'- , . : .
tetraol-7(8)-ene C. impressinervia Canh [72]

263 | Lariciresinol

264 | 4-O-methylcedrusin
1- hydroxy-3,5-
dimethoxyxanthone

265
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TT Tén chit Loai Bé phan | TLTK

266 | Dihydrosinapyl ferulate

267 | 2'-hydroxychalcone

268 | Desmethylinfectocaryone | C. konishii Than [75]
269 | Infectocaryone

270 | Coumarin C. amygadalina V6 than [76]
271 | Psoralen C. obovata La [73]

272 | Procyanidin B>

C. obovata Than [74]
273 | Pinnamtannin B

OH

271

273

Hinh 1.12. M{t s6 hop chat phdn ldp tir chi Cryptocarya
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1.2.2.3. Cdc hop chat lactone

Céc hop chit lactone 1a mot thanh phan noi bét trong cac loai thuc vat thudc chi
Crytocarya. Bén canh cac hop chat flavonoid, cac hop chét lactone ciing duoc tim
thdy trong thanh phan hoa hoc cua loai C. concinna.

Bdng 1.12. Cdc hop chat lactone phan Idp tir lodi Cryptocarya concinna

TT Tén chit Loai Bé phian | TLTK
274 | Cryptoconcatone A

275 | Cryptoconcatone B

276 | Cryptoconcatone C

277 | Cryptoconcatone D

278 | Cryptoconcatone E

279 | Cryptoconcatone F

C. concinna L4, Canh [77, 78]
280 | Cryptoconcatone G

281 | Cryptoconcatone H

282 | Cryptoconcatone I

283 | Cryptoconcatone J

284 | Cryptoconcatone K

285 | Cryptoconcatone L
286 | Kurzichalcolactone A
287 | Kurzichalcolactone B C. concinna Than [70]

288 | Cryptocaryone




OH O 286

OH O 287

Hinh 1.13. Mot s6 hop chat lactone phdn Idp tir lodi Cryptocarya concinna

chi Cryptocarya.

Bang 1.13. Cdc hop chat lactone phan Idp tir chi Cryptocarya

Céc hop chit lactone ciing dugc tim thiy trong nhiéu loai thuc vat khac thudc

TT

Tén chat

Loai

B6 phan

TLTK

289

Epilitsenolide C,

290

Japonin B

C. impressinervia

Canh

[72]

291

Cryptowratone A

292

Cryptowratone B

293

Cryptowratone C

294

Cryptowratone D

295

Cryptowratone E

296

Cryptoyunone E

297

Pulchrinervialactone B

C. wrayi

298

7-styryl-2,6-
dioxabicyclo[3,3,1 ]nonan-3-one

299

Deacetyl cryptocaryalactone

300

Cryptomoscatone El

301

Loliolide

302

4-hydroxy-2, 3-dimethylnon-2-
en-4-olide

Canh

[79]

303

Cryptoyunnane A

304

Cryptoyunnane B

305

Cryptoyunnane C

306

Cryptoyunnane D

307

Cryptoyunnane E

C. yunnanensis

308

Obolactone

309

7',8'-dihydroobolactone

310

Cryptobrachytone B

311

Cryptobrachytone C

L4, Canh

[80]
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Hinh 1.14. Mot s6 hop chat lactone phdn Idp tir chi Cryptocarya
1.2.2.4. Cdc hop chat alkaloid
Céac nghién ctru trude day chwa phat hién duoc cac hop chat alkaloid trong thanh

phan ctia loai C. concinna. Tuy nhién, cac alkaloid lai duoc tim thay & kha nhiéu loai
thuoc chi Cryptocarya gém cac hop chat co khung phenanthrene,
benzyltetrahydroisoquinoline, aporphine, pavine, seco-dibenzopyrrocoline ...

Bang 1.14. Cdc hop chat alkaloid phén Idp tir chi Cryptocarya

TT Tén chat Loai Bo phén TLTK
312 | 2-hydroxyatherosperminine
313 N-demethyl-2 C. crassinervia Vo [81]

methoxyatherosperminine

314 | Reticuline

315 | Coclaurine

316 | N-methylisococlaurine
317 | Norreticuline C. alba Ré, PTMD [82]
318 | Boldine

319 | Isocorydine
320 | Laurolitsine
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TT Tén chit Loai B¢ phan TLTK
321 | Laurotetanine
322 | N-methyllaurotetanine
323 | Predicentrine C. alba Ré, PTMD [82]
324 | Norglaucine
325 | Glaucine
326 | (—)-neocaryachine
327 | (—)-isocaryachine
328 | (0)-crychine - - C. laevigata Vo [83]
329 | (—)-eschscholtzine-N-oxide
330 | (—)-norargemonine
331 | bisnorargemonine
332 | Atherosperminine
— C. nigra Vo [84]

333 | Noratherosperminine
334 | (-)-isocaryachine-N-oxide
335 | (-)-isoboldine-/*N-oxide
336 | 1-hydroxycryprochine
337 | (+)-isocaryachine
338 | (+)-caryachine
339 | (-)-caryachine C. chinensis La, Than | [85,86]
340 | (-)-caryachine-N-oxide
341 | (-)-isoboldine
342 | (-)-munitagine
343 | Bisnorargemonine
344 6,7-met[hylel.16di.oxy—N—

methylisoquinoline
345 | (-)-13aa-antofine
346 | (-)-14p-hydroxy-13aa-antofine
347 (-)-13aa-6-0O-desmethyl-

antofine C. oubatchensis La, Vo [87]
348 | ficuseptine C
349 | (-)-10p4,13a-antofine N-oxide

350

Oubatchensine
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Hinh 1.15. Mot s6 hop chat alkaloid phén Idp tir chi Cryptocarya
1.2.2.5. Cdc hop chit terpenoid

Bén canh cac 16p chit da trinh bay & trén, cac terpenoid cling 1a mot thanh phan
duoc nhiéu nhém nghién ctru quan tam khi kham pha thanh phan hoa hoc va hoat tinh
sinh hoc ctia céc loai thudc chi Cryptocarya. Cac hop chét terpenoid chu yéu duoc
tim thdy trong tinh dau cua cac loai Cryptocarya. Nghién ctru nim 2020 ctia nhom
tac gia Pao Thi Minh Chau ciing cong su, phan tich thanh phan tinh dau trong 14 ctia
ba loai C. concinna, C. impressa va C. infectoria & Viét Nam di cho thay, cac hop
chat sesquiterpenoid chiém phén 16n trong thanh phan tinh dau cta ba loai thyc vat
nay. Cac hop chat a-pinene (1), myrcene (2), (E)-caryophyllene (38), va
caryophyllene oxide (42) 12 nhitng thanh phan chinh, chiém hon 50% tong ham luong
tinh dau C. concinna. Trong khi d6, cac thanh phan chinh cua tinh dau tir loai C.
impressa 13 cac hop chit (E)-caryophyllene (38), S-humulene (40),
bicyclogermacrene (351), va (E,E)-a-farnesene (352). Bicyclogermacrene (351),
germacrene D (353) va 5-elemene (354) 12 nhitng thanh phan chinh, chiém gan 70%
ham luong cta tinh dau tir 14 C. infectoria [88]. Mot nghién ctru khac ciing vao nim
2020 vé thanh phén tinh dau tir 14 cta hai loai C. impressa va C. infectoria thu tai
Malaysia lai cho thiy, a-cadinol (355) va 1,10-di-epi-cubenol (356) chiém hon 53%
ham luwong tinh dau tir loai C. impressa, trong khi (E)-caryophyllene (38) va
bicyclogermacrene (351) 14 nhitng thanh phan chinh trong tinh dau C. infectoria [89].
Céc nghién ctu trén ciing chi ra rang, tinh dau tir 14 cua cac loai C. concinna, C.
impressa va C. infectoria thé hién hoat tinh khang khuan trén mot s6 dong vi khuan
kiém dinh nhu Enterococcus faecalis ATCC 299212, Staphylococcus aureus ATCC
25923, Bacillus cereus ATCC 14579. Bén canh céac nghién cttu ¢ ba loai trén, tinh
dau tir 14 ctia cac loai thuc vat khac trong chi Cryptocarya ciing rat duoc chu . Cac
nghién ciru trén loai C. alba da chimg minh hoat tinh khang khuan, chéng oxy hoa,
khang viém, giy doc té bao ung thu ciia tinh dau duoc chiét xuat tir 14 cua loai thyc
vat nay [90-92]. Germacrene D (353), a-terpineol (3), 1,8-cineole (4), f-phellandrene
(5), (E)- B —bergamotene (357), viridiflorol (358) 14 nhiing thanh phan thudng chiém
ham lugng 16n trong tinh dau tir loai thuc vat nay. O mot sd nghién ctru khac, Maciel

va cong su da chi ra rang, germacrene D (353), d-cadinene (359), S-elemene (360) va
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a-muurolol (361) 13 thanh phan chinh trong tinh dau cua loai C. aschersoniana [93];
trong khi d6, (E)-caryophyllene (38), bicyclogermacrene (351), J-cadinene (359) va
a-copaene (362) 1a nhitng thanh phan chinh trong tinh dau tir loai C. amygdalina tai
An Do [94]. Nhin chung, thanh phan tinh diu cta cac loai trong chi Cryptocarya
thuong rat da dang, c6 su khac biét 16n giita cac loai. Tinh dau thuong chiém tir 0,1-
0,4% khbi lugng trong 14 cua cac loai nay va thé hién nhiéu hoat tinh sinh hoc rét
dang cha y [89-94].

H ~ ) .
= ’,,
H Y\/M m
352
351 353 254
~_ HO _
I H < WH HO, / 1
H

A /"HH : H .
2 OH ~ PN = H
- PN
356 358 359 360 361 362

Hinh 1.16. M{t s6 dan xudt terpenoid phan Idp tir chi Cryptocarya

1.2.3. Tinh hinh nghién citu vé chi Crytocarya va loai Mo qud vang Cryptocarya
concinna Hance tai Viét Nam

Nhu di thong ké & trén, khoang 18 loai thuc vat thudc chi Cryptocarya dugce
tim thdy & Viét Nam. Tuy nhién, chi c6 hai cong trinh cong bé 1 nghién ctru vé thanh
phan tinh dau trong 14 ctia ba loai C. concinna, C. impressa va C. infectoria cia tac
gia Pao Thi Minh Chau cing cong su [88] va danh gia thanh phan hoa hoc va tac
dung duogc lidu chi Cryptocarya ciia nhom tac gia Nguyén Manh Ha cing cong su
[95]. Vi thanh phan hoa hoc da dang va hoat tinh sinh hoc phong phii, dy 1a nhing
d6i twong nghién ctru hét stre trién vong trong linh vyuc da dang sinh hoc va cac chat

¢0 hoat tinh sinh hoc tir tur nhién.
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CHUONG 2. PHUONG PHAP NGHIEN CUU - THUC NGHIEM VA
KET QUA
2.1. Pdi twong nghién ciru
2.1.1. Loai Qué hwong Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
Phén trén mit dat cua loai Cinnamomum bejolghota (Buch.- Ham. ex Nees)
Sweet dugc thu hai tai xa Dakrong, tinh Quang Tri vao thang 06 ndam 2019 va dugc
giam dinh boi TS Nguyén Thé Cuong, Vién Sinh thai va Tai nguyén sinh vat. Mau
tiéu ban (ma s6 VN-1450) duoc luu trir tai Vién Sinh thai va Tai nguyén sinh vat,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Phan 14 va vo than cia mau duge

tach riéng dé phuc vu qua trinh nghién ctru thanh phan hoa hoc.

N p =
%) & . e e ‘
2. o )
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Hinh 2.1. Loai Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet

2.1.2. Loai Mo qud vang Cryptocarya concinna Hance

Phan trén mat dat cta loai Cryptocarya concinna Hance dugc thu hai tai xa Pht
Linh, tinh Ha Giang vao thang 07 nim 2000 va duoc giam dinh boi TS. Nguyén Thé
Cuong, Vién Sinh thai va Tai nguyén sinh vat. Mau tiéu ban (mi s6 VN-0706) duoc
luu trir tai Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong

nghé Viét Nam.

Hinh 2.2. Loai Cryptocarya concinna Hance
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2.2. Phuwong phap nghién ciru
2.2.1. Phwong phdp phén ldp cdc hop chit

- Sdc ky 16p méng (TLC)

Séc ky 16p moéng duge thuc hién trén ban moéng trang sin DC-Alufolien 60
Fas4 (Merck), RP18 Fasas (Merck). Phat hién chat bang dén tir ngoai & hai budc song
254 nm va 365 nm hodc dung thudc thtr 13 dung dich vanilin, ceri sunphate,
Dragendorff’s dugc phun déu 1én ban mong, sdy kho rdi ho ndng tir tir dén khi hién
mau.

- Sdc ky 16p méng diéu ché (PTLC)

Séc ky 16p mong diéu ché thuc hién trén ban mong trang sin silica gel 60 Fasa
(Merck), phat hién vét chit bang dén tir ngoai hai budc séng 254 nm va 365 nm, hoic
cit ria ban mong dé phun thude thtr 1a dung dich vanilin hodc ceri sunphate, ho néng
dé phat hién vét chit; ghép lai ban mong nhu cii dé xac dinh vung chit, sau do6 cao
16p silica gel c6 chat, giai hap phu va tinh ché lai bang cach két tinh trong dung moi
thich hop.

- Sdc ky ¢ét (C.C)

Sic ky cot dugc tién hanh voi chat hap phuy 1a silica gel pha thuong hodc
Sephadex LH-20. Silica gel pha thuong c6 cd hat 1a 0,040-0,063 mm (240-430 mesh).
Hé thdng sic ky 16ng trung ap (MPLC) cua hing Biotage-Isolera One (Thuy Dién)

cua Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2.2. Phwong phdp xdc dinh cdu triic héa hoc cdc hop chit

Phuong phap chung dé xac dinh ciu trac hoa hoc ciia cac hop chat 1a su két
hop x4c dinh giita cac théng s vat Iy véi cac phuong phap phd hién dai bao gom:

- Phé khéi luong (MS)

Ph khdi lwong phun mu dién ESI-MS duoc do trén may Agilent 1100 LC-
MSD Trap cua Vién Hod sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Phé khéi lwong phén gidi cao HR-ESI-MS

Pho khéi phan giai cao HR-ESI-MS do trén may Agilent 6530 Accutate Mas
QTOF LC/MS cua Vién Hoa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam.

- Phé cong hwéng tir hat nhan NMR

Pho NMR do trén may: Bruker 500 MHz hoic Bruker 600 MHz cia Vién Hoa
hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam. Chat noi chuan 1a TMS
(Tetramethyl silane).

Cdc kj thudt phé cong hudng tie hat nhan dwoc sir dung bao gom:

+ Pho cong hudng tir hat nhan mot chiéu: "H-NMR, *C-NMR va DEPT.
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+ Phé cong huong tir hat nhan hai chiéu: HSQC, HMBC, 'H-'H COSY,
NOESY va ROESY.

+ Dung méi dugc st dung 1a CDCl3;, CD30OD va DMSO-ds. Viéc lya chon
dung méi do phu thudc vao ban chit ciia miu, trén nguyén tic 13 dung moi phai hoa
tan hoan toan mau do.

- Do quay cuc [a]p:

Do quay cuc duoc do trén may JASCO DIP-1000 KUY Polarimeter cia Vi¢n

Héa sinh bién, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

2.2.3. Phwong phdp ddnh gid hoat tinh gdy doc té bao ung thw in-vitro
2.2.3.1. Nguyén ly

Hoat tinh gay doc té bao duoc thuc hién dua trén phuong phap MTT (3-(4,5-
dimethylthiazol-2 - yl )- 2, 5 - diphenyltetrazolium) dugc mé ta lan dau tién boi tac
gia Tim Mosman nam 1983 [96]. Pay 1a phuong phap danh gia kha ning séng sot
clia té bao qua kha niang khir MTT (mau vang) thanh mot phirc hop formazan (mau
tim) boi hoat dong ciia enzym dehydrogenase trong ty thé. Tinh thé formazan dugc
hoa tan bang DMSO va do mat d6 quang (OD) & budc song 540 nm trén may quang
phé. Gia tri thé hoat tinh 13 ICso (ndng dé chat thir vkc ché 50% sw phdt trién ciia té
bao).
2.2.3.2. Chudn bi thi nghiém

Céc dong té bao c6 ngudn gdc tir Bao tang gidng chuan Hoa ky (ATCC) gém:
ung thu biéu mé biéu mé KB (CCL -17™), ung thu gan HepG2 (HB - 8065™), ung
thu phoi A549 (CCL-185™), ung thu vii MCF-7 (HTB - 22™),

Dong té bao duoc luu giit trong nito 16ng, hoat hoa va duy tri trong cac moi
truong DMEM (Dulbeccos Modified Eagle Medium) ¢6 bd sung 7-10% FBS (Fetal
Bovine Serum) va mot sb thanh phan thiét yéu khac. Té bao dugc nudi trong cac didu
kién tiéu chuan (5% CO,, do am 98%, nhiét d6 37°C, v trung tuyét ddi) va ciy
chuyén sau 2-3 ngay. Té bao phat trién ¢ pha log s& duoc st dung dé thir doc tinh.

Mau thir duoc hoa tan bang dung méi DMSO véi ndng d6 ban dau 1a 20 mg/ml.
Tién hanh pha lodng 2 budc trén dia 96 giéng thanh 5 diy ndng do tir cao xubng thap
1an luot 14 2564, 640, 160, 40 va 10 pg/ml. Nong do chat thir trong dia thir nghiém
tuong tng 1a 128, 32, 8, 2 va 0.5 pg/ml. Chat tham chiéu Ellipticine pha trong DMSO
v6indéng d6 0.01mM.
2.2.3.3. Tién hanh thi nghiém

- Trypsin hoa té bao thi nghiém dé lam roi té bao va dém trong budng dém té
bao. Tiép d6, pha té bao bing mdi truong sach va diéu chinh mét do cho phu hop véi

thi nghiém (khoang 1-3x10* té bao/ml tuy theo timg dong té bao).
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- Liy vao mdi giéng 10 pl chit thir d3 chuan bi & trén va 190 pl dung dich té
bao. Déi chimg duong cua thi nghiém 13 giéng c6 méi trudng chira té bao, dbi ching
am 1a giéng chi c6 moi truong nudi cdy. Dia thi nghiém duoc 1 & diéu kién tiéu chuan.

- Sau 72 gid, mdi giéng thi nghiém dugc tiép tuc u véi 10 pl thube thae MTT
(5 mg/ml) trong 4h. Sau khi loai bé méi trudng, tinh thé formaran dugc hoa tan bang
100 ul DMSO 100%.

- Két qua thi nghiém duoc xac dinh bang gia tri OD do ¢ budc séng 540 nm
trén may quang pho Biotek. Thi nghiém dwoc lip lai 3 1an.
2.2.3.4. Xur Iy két qua thi nghiém

Gia tri ICso dugc xéac dinh thong qua gid tri % @ ché té bao phat trién va phan
mém may tinh Rawdata.

% trc ché t& bao = (ODching () — ODmau thir)/( ODechimg (+)— ODehimg () X 100%
(Highy,, - 50) x (High

Conc ~ LOWConc)

Conc ~

Highypy, - Low gy,

(Trong d6, Highconc/LoWcone: chit thir & nong dg cao/chdt thir thap & nong dé
thap; Highhed/ Lowmnes: % tec ché ¢ nong do cao/% ke ché ¢ nong dé thap).
2.2.3.4. Danh gia hoat tinh

Mau thir ¢6 gia tri ICso< 20 pg/ml (v6i dich chiét) va ICso < 4 pg/ml (voi chat
sach) duoc danh gia 1a co hoat tinh gy doc té bao.

2.3.  Phan lap cac hop chit

2.3.1. Phdn lgp cdc hop chit tir loai Qué hwong Cinnamomum bejolghota (Buch.-
Ham. ex Nees) Sweet

2.3.1.1. Phadn Idp cdc hop chdt tir b phdn vo than lodi Qué hwong (C. bejolghota)

Mau khé phan vo6 than cua loai Cinnamomum bejolghota (950 g) duoc chiét
xuat v6i hdn hop MeOH/NH3 (3L x 5 1an) & nhiét d6 phong. Phan dich loc duoc cat
loai dung moi dudi ap suat giam thu dugc 30 g cao chiét. Hoa luong cao chiét nay
v6i acid HCI IN t6i pH 2-3, sau d6 chiét phan bd v6i dung moéi ethyl acetate (5 1an x
0,5 L). Pha hitu co dugc tach riéng, cit loai dung mo6i thu dugc 25,3 g can chiét khong
chtra alkaloid (CBTN). Phan dich nuéc duge trung hoa bang NH; téi pH 8 va chiét
xuat 1an lugt véi dung moi CH2Cl (5 14n x 0,5L) va EtOAc (5 1an x 0,5L). Hai phan
dich chiét v6i dung méi hiru co dugc gop lai v6i nhau sau khi kiém tra sy twong dong
bang sic ky 16p mong rdi cat loai dung moi dudi 4p suat giam, thu duoc 0,89 g cin
chiét alkaloid (CBTA).

Phan cin chiét alkaloid (CBTA) duoc phan tach trén cot sac ky Sephadex LH-
20 véi dung moi rira giai MeOH 100% thu dugc chin phan doan CBTAF1-CBTAF9.
Phéan doan CBTAF7 (480 mg) duoc phan tach trén cot sic ky silica gel voi gradient



48

dung mdi CH2Cl2/MeOH (0% - 3% MeOH) thu dugc bay phan doan CBTAF7.1 —
7.7. Phan doan CBTAF7.2 (7 mg) dugc phan tach bing sic ky 16p moéng diéu ché véi
hé dung méi CH2Clo/MeOH 99/1(v/v) thu duoc hop chat CBT1 (3 mg) va CBT6 (2
mg). Phan doan CBTAF7.4 (7 mg) dugc phan tach bang sic ky 16p mong diéu ché
v6i hé dung mdi trién khai n-hexane/acetone 7/3 (v/v) thu duoc hop chat CBT3 (2
mg). Phan doan CBTAF7.1 (35 mg) duogc tinh ché bang cot sic ky silica gel v6i hé
dung moi n-hexane/acetone 8/2 (v/v) thu duoc hop chit CBT9 (3 mg). Phan doan
CBTAF9 (12 mg) duoc tinh ché bang sic ky 16p moéng diéu ché voi hé dung moi
CH.Clo/MeOH 92/8(v/v) thu duoc hop chat CBT2 (2 mg).

Phan cin chiét khong chtra alkaloid (CBTN) dugc phan tach trén hé thong
MPLC vdi cot sic ky silica gel va gradient dung moéi rira giai n-hexane/EtOAc (0%
dén 100% EA) thu dugc chin phan doan (CBTNF1-F9). Phan doan CBTNF4 (0,974
g) duoc phan 1ap trén cot sic ky silica gel v6i gradient dung moi n-hexane/CH>Cl
(5-100% CH2Cl2) thu dugc muoi sau phan doan (CBTNF4.1 — F4.16). Phan doan
CBTNF4.9 (19 mg) duoc phan tach trén cot sic ky silica gel v6i dung méi rira giai
n-hexane/acetone 96/4 (v/v) thu dugc hop chat CBT4 (4 mg) va CBT10 (2,5 mg).
Phan doan CBTNF6 (1,36 g) dugc phan tach trén cot sdc ky Sephadex LH-20 véi
dung méi rira giai MeOH thu duoc bon phan doan (CBTNF6.1 — CBTNF6.4). Phan
doan CBTNF6.4 (11,5 mg) dugc phan tach bing sic ky 16p mong diéu ché véi hé
dung méi trién khai n-hexane/acetone 75/25 (v/v) thu duoc hop chit CBT5 (4 mg).
Phan doan CBTNF6.3 (0,228 g) dugc tinh ché trén cot sic ky silica gel véi dung moi
rira giai n-hexane/acetone 8/2 (v/v) thu dugc hop chat CBT7 (8 mg). Phan doan
CBTNF9 (2,09 g) dugc phan tach trén cot Sephadex LH-20 v61 dung moéi MeOH sau
d6 tinh ché trén cot sic ky silica gel v6i hé dung méi rira giai CH2Cl/EtOAc 99/1(v/v)
thu dugc hop chit CBTS8 (8 mg) va CBT11 (23 mg).



49

Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
Phan vo than (950 g)

H  :n-hexane
D Dichloromethane Chiét véi dung méi methanol/NH,; 99/1 (3L * 5 lan)
E ‘Ethyl acetate Cat logi dung méi
Lo eone Ciin chiét phin v than (30 g)
c.¢ :Chromatography column Héa can chiét véi 0,4 L eée, thém HCI IN téi pH = 2-3
Chiét véi dung méi dichlovomethane (0,5 L 5 lan ) va ethyl acetate (0.5 L* 5 lan), cdt logi dung méi
Cin chiét khéng Dich nwéc
alkaloid_CBTN (25,3 g) Thém NH; 161 pH = § ‘
Chiet voi dung moi dichloromethane (0,5 L= 5 lan)
MPLC., H:E 1:00 —00:1 ‘ va ethyl acetate(0,5L* 5 lan ), edt loai dung moi
| | . |
CBTNF1 CBTNFS CBTNEF7 - Cin chiét alkaloid_CBTA Dich nwéc
— CBTAF3 ’ ) CBTNFS8 (0,89 g)
CBTNF4 CBTNF6 CBTNF9
Sephadex LH-20, MeOH
(974 mg) (1,36 g) @099 L ‘ |
1. Silica gel c. c. Sephadex LH-20 1. Sephadex LH- tBTAPG CBTAF7 (480 mg) CBTAF8 CBTAF9 (12 mg)
D 955 —0°1 MeOH 20, MeOH "
2. Silica gel c. c. 2. Silica gel c. . Sephadex LH-20. MeOH PTLC. D:M
HA 96:4 ‘ ‘ DE 991 ‘ ! | | ! 92:3
CBTAF7.1 CBTAF7.2 CBTAF7.3 CBTAKF7.4 CBTAF
CBTNF6.1 CBTINF6.3 CBTNFo6.4 (35 mg) (7 mg) (7 mg) 7577
- CBTNFo.2 (228 mg) (11,5 mg) Silica gel c. c. _ _ Silica gel c. c. CBT2
Silica gel c. c.|  Silica gel c. c. CBTS HA 82 PTLC, D:M 99:1 H:A 7:3 (2 mg)
r H:A 8:2 H:A 75:25 (8 mg) CBT9 CBT1 CBT3
CBT4  CBT10 CBT7 CBT5 (;?Tll (3 mg) (3 mg) CBT6 (2 mg) (2 mg)
(4mg) (25mg) (8 mg) (4 mg) (23 mg)

Hinh 2.3. So' d6 phén ldp cdc hop chat tir vé than cia lodi Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
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2.3.1.2. Phan Idp cdc hop chdt tir bg phan 1d lodi Qué hiong (C. bejolghota)

Mau khé phan 14 cua loai C. bejolghota (1 kg) duoc chiét xuat véi hdn hop
MeOH/NH3 (4L x 5 lﬁn) & nhiét do phong. Phan dich loc duoc cat loai dung moéi dudi
ap suat giam thu duoc 40 g cao chiét. Hoa luong cao chiét nay véi dung dich HC1 IN
t6i pH 2-3, sau d6 chiét phan bd voi ethyl acetate (5 1an x 0,5 L). Pha hitu co duoc
tach riéng, cat loai dung méi thu dugc 35 g cin chiét khong chira alkaloid (CBLN).
Phan dich nuéc duge trung hoa bang NH; téi pH 8 va chiét xuét 1an luot voi CH2Cl
(5 1an x 0,5L) va EtOAc (5 1an x 0,5L). Hai phan dich chiét véi dung moéi hiru co
dugc gop lai v6i nhau sau khi kiém tra sy twong dong bang sic ky 16p mong rdi cat
loai dung moi dudi ap suét giam, thu duoc 0,79 g can chiét alkaloid (CBLA).

Phéan cin chiét alkaloid (CBLA) (790 mg) duoc phan tach trén cot sic ky
Sephadex LH-20 v&i dung moi rira gidi MeOH 100% thu dugc nam phan doan
CBLAF1-CBLAFS5. Tinh ché phan doan CBLAF5 (22 mg) bang sic ky 16p mong
diéu ché v6i dung méi trién khai n- hexane/EtOAc 6/4 (v/v) thu dugc hop chat CBL1
(3 mg).

Phan cédn chiét khong chira alkaloid (CBLN) (35g) dugc phan tach trén ¢t sac
ky silica gel voi gradient dung méi rira giai n-hexane/EtOAc (0% dén 100% EA) thu
dugc muoi bay phan doan CBLNF1-F17. Phan doan CBLNF17 (3,43 g) dugc phan
tach trén cot sic ky silica gel v6i dung méi rira giai CHClo/MeOH 50/1 (v/v) sau do
tinh ché trén cot sic ky Sephadex LH-20 v&i dung moi rira giai CH2Cl,/MeOH 1/9
(v/v) thu duoc hop chat CBL2 (13 mg) va CBT11. Phan doan CBLNF14 (3 g) dugc
phan tach trén cot sic ky silica gel v6i dung moéi rira giai CH2Clo/EtOAc 8/2 sau do
tinh ché lai vai sic ky 16p mong diéu ché vdi dung moéi trién khai CH2Clo/MeOH 8/2
(v/v) thu duoc hop chat CBL3 (7 mg). Phian doan CBLNF9 (0,84 g) duoc phéan tach
trén cot sac ky Sephadex LH-20 véi dung méi rira giai CH.Clo/MeOH 1/9 (v/v) thu
dugc nam phan doan CBLNF9.1 — 9.5. Phan doan CBLNF9.2 (205 mg) dugc tinh
ché trén cot silica gel voi hé dung moi rira giai n-hexane/acetone 2/1 (v/v) thu duoc
hop chat CBL4 (16 mg). Phan doan CBLNF9.5 (120 mg) duoc tinh ché trén cot sic
ky silica gel véi hé dung moi CH2Clo/MeOH 9/1 (v/v) thu dugc hop chiat CBLS (2

mg).
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Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
Phan 14 (1 kg)

H  n-hexane

D :Dichloromethane Chiét véi dung méi methanol/NH; 99/1 (4L = 5 lan)

E :Ethyl acetate Cét logi dung mai

A Acetone Cin chiét phén la (40 g)

M :Methanol ]

¢.¢ :Chromatography column Hoa cao chiet voi 0,5 L mirde, théem HCI IN toi pH = 2-3

Chiét véi dung méi dichloromethane (0,5 L= 5 lan ) va ethyl acetate (0,5 L= 5 lan ), edt loai dung méi

Cin chiét khéng Dich nwéc
alkaloid_CBLN (35 g) Thém NH, t6i pH = 8
. o100 an- Chiét voi dung méi dichlovomethane (0,5 Lx
| Silica gel . ¢. ILE 1:00 - 00:1 5lan) va ethyl acetate(0,5L= 5 lan)
CBLNF1 CBUJHO - C:BLI\J'FIS-
— CBLNFS CBLNF13 CBLNF16 Cin chiét giau alkaloid Dich nwéc
CBLNE9 CBLNF14 CBLNF17 an chiét giau alkaloi 1
CBLA (0,79 g)
(840 mg) B2 (343 g)
1. Silica gel c. c. DE sz 1. Silica gel c. c. D:M 50:1 — Sephadex LH-20. MeOH
Sephadex LH-20 D:M 1:9 2. PTLC. D:M 8:2 2. Sephadex LH-20, D:M 1:9 CBLAFI — CBLAF4 CBLAFS5 (22 mg)
| | | | CBL3 (7m il
: g) Silica gel c. c.
CBLNES.1 -pLNF9.2 Z%L;“f CBLNF9.5 HE 6:4
(205mg) 777 (120 mg) CBL2 (13mg) CBTI1 CBL1 (3 mg)
Silica gel c. c. .
A 21 Silica gel c. c.
D:M 9:1

Hinh 2.4. So' do phan ldp cdc chdt tir la ciia loai Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
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2.3.2. Phdn ldp cdc hop chit tir phén ld loai Cryptocarya concinna Hance

Mau khé phan 14 cta loai C. concinna (3,8 kg) dugc chiét xuit véi hdn hop
methanol/NH3 (10L x 5 lﬁn) ¢ nhi¢t o phong. Phan dich loc dugc cét loai dung méi
duéi ap suit giam thu duge 170 g cao chiét. Hoa lugng cao chiét ndy véi dung dich
acid HCI IN t6i pH 2-3, sau d6 chiét phan bd véi dung méi ethyl acetate (6 1an x 0.6
L). Pha hitu co dugc tach riéng, cat loai dung moéi thu dugce 156 g cin chiét khong
chtra alkaloid (CCLN). Phan dich nuéc duge trung hoa bang NH; téi pH 8 va chiét
xudt lan lugt voi CH2CLa (5 14n x 0.6 L) va EtOAc (5 14n x 0.6 L). Hai phan dich chiét
v6i dung méi hitu co dugc gop lai v6i nhau sau khi kiém tra sy twong dong bang sac
ky 16p mong roi céat loai dung moi dudi ap suat giam, thu duoc 11,5 g cin chiét
alkaloid (CCLA).

Phan cin chiét alkaloid (CCLA) (11,5 g) dugc phén tach trén cot sac ky silica
gel véi gradient dung moi rira giai CH.Clo/MeOH (0% dén 100% MeOH) thu duoc
muoi sau phan doan CCLAF1-F16. Phan doan CCLAF10 (0,3 g) dugc phan tach trén
cOt Sephadex vd1 LH-20 vo1 dung moi rira giai CH2Clo/MeOH/H20 5/90/5 thu dugc
tam phan doan. Phan doan CCLAF10.6 (13 mg) tinh ché bang ban mong diéu ché véi
dung moi trién khai CH2CL/EtOH 95/5 thu duoc hop chit CC1 (5 mg). Phan doan
CCLAF10.3 (90 mg) duoc phan tach trén cot sic ky silica gel voi dung moi rira giai
CHaCly/acetone 95/5 thu duoc hop chat CC2 (5 mg). Phan doan CCLAF9 (1,07 g)
dugc phan tach trén cdt Sephadex LH-20 v&i dung méi rira gidi CH2.Cl,/MeOH/H20
5/90/5 (v/v), CCLAF9.4 (103 mg) tinh ché lai v6i sic ky 16p mong diéu ché voi dung
moi trién khai CH2Clo/acetone/MeOH 90/5/5 (v/v) thu duoc hop chiat CC3 (5 mg).
Gop chung hai phan doan CCLAF9.5 va CCLAF9.6 tinh ché trén cot sic ky silica gel
v61 dung moi rua gidi CH2Cl/EtOH sau dé dua 1én cot Sephadex LH-20 voi dung
moi ria giai CH2Cl/MeOH/H20 5/90/5 thu duoc hop chat CC4 (4 mg) va CC5 (3
mg). Phan doan CCLAF14 (0,8 g) dugc tinh ché trén cot Sephadex LH-20 voi dung
moi ria gidi CHClo/MeOH/H2O 5/90/5 thu dugc 4 phan doan. Phan doan
CCLAF14.1 (50 mg) tiép tuc dugc tinh ché trén cot silica gel v6i dung moi rira giai
CH:2Cly/Acetone/MeOH 94/5/1 rdi tinh ché lai véi sic ky 16p mong diéu ché véi dung
moi trién khai CH,Cl/MeOH 99/1 thu duoc hop chit CC6 (6,5 mg). Phan doan
CCLAFI12 (3,2 g) dugc phan tich trén cdt Silica gel voi dung mdi rira giai
CHzCly/acetone thu dugc nam phan doan. Phan doan CCLAF12.4 (0,66 g) tiép tuc
dugc tinh ché trén cot Sephadex véi dung méi rira giai MeOH/H20 95/5 thu duoc
hop chat CC7 (5 mg).
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Cryptocarya concinna Hance

H n-hexane Phan 14 (3.8 kg)
D :Dichloromethane Chiét véi dung méi methanol/NH; 99/1 (10L = 5 lan)
EA  Ethyl acetate Cat logi dung méi
A :Acctone Cin chiét phan 1a (170
E Et}lanOl ' p < ( . a’g)r . . - e
M ‘Methanol Hoalmt? chiet voi 0,9 L mrée, them HCI IN toi pH: Lf-j' o
W Water Chiét voi dung mdi dichloromethane (0,6 L= 5 lan ) va ethvl acetate (0,6 L> 5 lan ), cat loai dung mdi
c. ¢ :Chromatography column . . )
Can chiét khong Dich nwéc
alkaloid CCLN (156 g) Thém NH, 16i pH = 8
Chiét voi dung méi dichloromethane (0,5 L= 5 lan)
va ethyl acetate(0,5L > 5 lan )
, | -
Can chiét alkaloid CBLA (11,5 g) Dich nwéc
Silica gel c. c.
|D:M 1:00 —00:1
CCLAF1 —‘ CCLAFS ‘ 'C
CCLAF9 ccrarlp  CCMARH CCLAF12  cpapp;  CCLAFH
07 039 329 08¢
epadex Lb-20, \ Sephadex LH-20, Sephadex LH-20,
DM 5905 D:M:W 5:90:5 Silica gel . c. D:M:W 5:90:5
‘ ‘ D:A 95:5
CCLAF9.5 CCLAF10.6 CCLAF14.1
CCLAF94 '
(103 mg) (150 mg) (13 mg) CCLAF12.4 (50 mg)
g 1. silica gelc. c. CCLAF10.3 (0,66 g)
1. Silica gelc. c. D:M 99:1 (90 mg) 1. Silicagelec.c.
DE 99:1 2. Sephadex LH-20, Sephadex LH-20, D:AM 94:5:1
2. PTLC. D:A:M 90:5:5 D:M:W 5:90:5 PTLC| DE 955 Silica gel c. c. M:W 95:5 2. PTLC.D:M 99:1
CC3 (5 mg) D:A 9535
CC4 (4mg) CC5 (3 mg) CC7 (5 mg) CC6 (6,5mg)
CC2 (S mg)
CC1 (5 mg)

Hinh 2.5. So' d6 phén ldp cdc chdt tir phan 1d ciia loai Cryptocarya concinna Hance
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2.4. Thoéng s6 vat 1y va dix liéu phd cia cac hop chét phén lap dwoc
2.4.1. Thong sé vt Iy va dir ligu phé ciia cdc hop chit phén lip dwoc tic phén vé
thin loai Qué hwong Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
2.4.1.1. Hop chat CBTI: 3,4-bis(3,4-dimethoxyphenyl) pyridine (chdt m&i)

Chét rin mau vang nhat.

Diém nong chay: 189-190°C

Cong thure phan tir: C21H21NO4

Khéi lwong phan ti: 351

Ph IRVimax (KBr): 1603,1583, 1511, 1465, 1395 cm™ (hinh 3.3 trang 56)

Phé HR-ESI-MS m/z 352,1547 [M + H]" (Tinh toan 1y thuyét cho cong thirc
phan tir [C21H22NO4]" m/z 352,1549) (hinh 3.2 trang 55).

S liéu phd '"H NMR (CD;0D, 500 MHz) va >*C NMR (CD;0D, 125 MHz)
xem bang 3.1 (trang 60).
2.4.1.2. Hop chat CBT2: 1-(4-hydroxybenzyl)-6-hydroxyisoquinoline (chdt méi)

Chat rdn mau vang

Piém nong chay: 270-271°C

Cong thure phan tir: Ci6H13NO>

Khéi lugng phén tu: 251

Phé HR-ESI-MS m/z 252,1023 [M + H]" (tinh toan 1y thuyét cho coéng thirc
[Ci6H1aNO2]" m/z 252,1025) (hinh 3.12 trang 61).

S liéu phd '"H NMR (CD;OD, 500 MHz) va >*C NMR (CD;0D, 125 MHz)
xem bang 3.2 (trang 64).
2.4.1.3. Hop chdt CBT3: 4-(3,4-dimethoxyphenyl)-2-methyl pyridine (chdt méi)

Chat rdn mau vang

Diém nong chay: 230-231°C

Cong thure phan tir: C14H1sNO>

Khéi lugng phan ti: 229

Pho HR-ESI-MS m/z 230,1179 [M + H]" (tinh toan 1y thuyét cho coéng thirc
[C14H16NO2]" m/z 230,1181) (hinh 3.19 trang 65).

S liéu ph6 'H NMR (CD;OD, 500 MHz) va '3*C NMR (CD;OD, 125 MHz)
xem bang 3.3 (trang 68).
2.4.1.4. Hop chat CBT4: Spathulenol

Chat dau, khong mau

Cong thuc phan tu: CisH240

Khéi lugng phan tir: 220

Do quay cuc [a]&® +1,14 (¢ 0,1, MeOH)
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S liéu phd 'H NMR (CDCls, 500 MHz) va '3C NMR (CDCls, 125 MHz) xem
bang 3.4 (trang 69)

2.4.1.5. Hop chdt CBTS: 5,7-di-O-methyl-3',4'-methylenedioxyflavan-3-ol
Chat bot mau vang, vo dinh hinh
Cong thure phan tir: C1sHi3Oe
Khéi luong phan ti: 330
S liéu phd 'H NMR (CDCls, 500 MHz) va '*C NMR (CDCls, 125 MHz) xem
bang 3.5 (trang 71)
2.4.1.6. Hop chdt CBT6: 3,4-dimethoxycinnamyl alcohol
Chat bot mau trang, vo dinh hinh
Cong thuc phan tu: C11H1403
Khéi lugng phén ti: 194
S liéu pho '"H NMR (CDCls, 500 MHz) va '*C NMR (CDCls, 125 MHz) xem
bang 3.6 (trang 72).
2.4.1.7. Hop chdt CBT7: 3,4-dimethoxycinnamaldehyde
Chat bot mau vang, vo dinh hinh
Cong thuc phan tu: C11H1203
Khéi lugng phén ti: 192
S liéu phd '"H NMR (CDCls, 500 MHz) va '*C NMR (CDCls, 125 MHz) xem
bang 3.7 (trang 73).
2.4.1.8. Hop chat CBT8: Veratric acid
Chat bot mau trang, vo dinh hinh
Cong thue phan tir: CoH1004
Khéi lugng phén tir: 182
S liéu phd '"H NMR (CDCl3, 500 MHz) va '*C NMR (CDCls, 125 MHz) xem
bang 3.8 (trang 74).
2.4.1.9. Hop chdt CBTY: Veratraldehyde
Chat bot mau trang, vo dinh hinh
Cong thuc phan tu: CoH1003
Khéi lugng phan tir: 166
S liéu ph6 'H NMR (CD;OD, 500 MHz) va '3*C NMR (CD;OD, 125 MHz)
xem bang 3.9 (trang 74).
2.4.1.10. Hop chiat CBTI0: Ergosta-4,6,8(14), 22-tetraen-3-one
Chat bot mau vang, vo dinh hinh
Cong thuc phan tu: CosHa0O
Khéi lugng phén tir: 392
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S liéu phd '"H NMR (CDs;OD, 500 MHz) va *C NMR (CD;OD, 125 MHz)
xem bang 3.10 (trang 76).
2.4.1.11. Hop chdt CBTI11: Afzelin

Chat bot mau vang, vo dinh hinh

Cong thure phan tir: C21H20010

Khéi lwong phén tu: 432

S liéu phd '"H NMR (CD;OD, 500 MHz) va *C NMR (CD;OD, 125 MHz)
xem bang 3.11 (trang 77).
2.4.2. Thong sé vt Iy va dir liéu phé ciia cdc hop chit phin lip dwoc tiv phin ld
lodi Qué hwong Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
2.4.3.2.1. Hop chdt CBLI: 3,6-dimethoxy-9H-pyrido[3,4-b]indole (chdt m&i)

Chat rdn mau vang

Piém nong chay: 142-143°C

Cong thuc phan tu: C13H12N202

Khéi lugng phén tir: 228

Phé HR-ESI-MS m/z 229,0972 [M + H]" (Tinh toan 1y thuyét cho cong thirc
phan tir [C13H13N202]" m/z 229,0977) (hinh 3.37 trang 79).

S liéu phd 'H NMR (CDCls, 500 MHz) va '3C NMR (CDCls, 125 MHz) xem
bang 3.12 (trang 81).
2.4.3.2.2. Hop chdt CBL2: 4a,10a-dihydroxyaromadendrane-13-oic acid (chdt m&i)

Chét dau, khong mau

Cong thuce phan tir: C15H2404

Khéi lugng phén tir: 268

Do quay cuc [a]3* 497,68 (¢ 0,51, MeOH)

Ph6 HR-ESI-MS m/z 286,2011 [M + NH4]" (Tinh toan 1y thuyét cho cong thirc
phan tir [CisH2sNO4]" m/z 286,2018) (hinh 3.45 trang 84).

S6 liéu phd 'H NMR ((CD3)2S0, 600 MHz) va *C NMR (CD5),S0, 150 MHz)
xem bang 3.13 (trang 88).
2.4.3.2.3. Hop chdt CBL3: 4B, 100-dihydroxyaromadendrane

Chat bot mau trang, vo dinh hinh

Cong thuc phan tu: CisH2602

Khéi lugng phan ti: 238

Do quay cuc [a]3®: -1,63 (c 0,2, MeOH)

S liéu phé "H NMR (CDCls, 500 MHz) va '*C NMR (CDCls, 125 MHz) xem
bang 3.14 (trang 89).
2.4.3.2.4. Hop chdt CBL4: Litseachromolaevane A
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Chat bot mau tréng, vO dinh hinh

Cong thure phan tir: C15sH220:

Khéi luong phan ti: 234

S liéu phd 'H NMR (CDCl3, 500 MHz) va '3C NMR (CDCls, 125 MHz) xem
bang 3.15 (trang 90).
2.4.3.2.5. Hop chdt CBL5: Curcumin

Chat bot mau vang dam, vo dinh hinh

Cong thuc phan tu: C21H2006

Khéi lugng phén tir: 368

S liéu phd "H NMR (CDCls, 500 MHz) va *C NMR (CDCls, 125 MHz) xem
bang 3.16 (trang 91).
2.4.3. Thong sé vt Iy va dit liéu phé ciia cdc hop chit phin lip dwoc tiv phin ld
loai Mo qua vang Cryptocarya concinna Hance
2.4.3.1. Hop chat CCI: Atheroline

Chét bot mau vang dam, vo dinh hinh

Cong thue phan tir: C19Hi15NOs

Khéi luong phan ti: 337

S liéu pho 'H NMR (CD3)2S0, 600 MHz) va '*C NMR (CD3),SO, 150 MHz)
xem bang 3.17 (trang 94).
2.4.3.2. Hop chdt CC2: 3- methoxynuciferine

Chat bot mau vang, vo dinh hinh

Cong thue phan tir: C20H23NO3

Khéi lugng phén ti: 325

S liéu phd "H NMR (CDCls, 600 MHz) va *C NMR (CDCls, 150 MHz) xem
bang 3.18 (trang 96).
2.4.3.3. Hop chat CC3: O-methylmoschatoline

Chat bot mau vang, vo dinh hinh

Cong thuc phan tu: CioHisNO4

Khéi lugng phén ti: 321

S liéu phé "H NMR (CDCls, 600 MHz) va '*C NMR (CDCl;, 150 MHz) xem
bang 3.19 (trang 97).
2.4.3.4. Hop chat CC4: Lysicamine

Chat bot mau vang dam, vo dinh hinh

Cong thuc phan tu: CisH13NO3

Khéi lugng phén tir: 291
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S liéu phd 'H NMR (CDCl3, 600 MHz) va '3C NMR (CDCls, 150 MHz) xem
bang 3.20 (trang 98).
2.4.3.5. Hop chat CC5: Oxodiscoguattine

Chat bot mau vang, vo dinh hinh

Cong thure phan tir: C19H13NOs

Khéi luong phan ti: 335

S6 liéu phd '"H NMR ((CD3)2SO, 600 MHz) va '3C NMR ((CD3).SO, 150
MHz) tham khéo tai liéu s6 [97].
2.4.3.6. Hop chat CC6: N-trans-feruloyl-3’-0-methyldopamine

Chat bot mau trang, vo dinh hinh

Cong thure phan tir: C19H21NOs

Khéi lugng phén ti: 343

S liéu ph6 'H NMR (CD;OD, 600 MHz) va '3C NMR (CD;OD, 150 MHz)
xem bang 3.21 (trang 101).
2.4.3.7. Hop chat CC7: Goniothalesdiol A

Chat bot mau trang, vo dinh hinh

Cong thure phan tir: C14H1805

Khéi lugng phén ti: 266

S liéu ph6 'H NMR (CD;0D, 600 MHz) va '3C NMR (CD;OD, 150 MHz)
xem bang 3.22 (trang 102).
2.5. K&t qua thir hoat tinh ctia mot sé hop chit phan 1ap duoc
2.5.1. Két qua thir hoat tinh ciia mét sé hop chit phén ldp dwoc tir lodi Qué hwong
Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet

Phép thtr hoat tinh gy doc té bao dugc thuc hién theo phuong phap duoc mod
ta trong muc 2.2.3. Cac hop chit CBT1 — CBT5, CBT10, CBT11, CBL1 — CBL4
phan 1ap dugc tir bd phéan vo than va 14 cia loai C. bejolghota dugc thur hoat tinh gay
doc té bao in vitro trén 4 dong té bao ung thu & ngudi: KB, SK-LU-1, MCF-7, HepG2.
Két qua thtr hoat tinh dugc thé hién & bang 3.23 trang 104.
2.5.2. Két qua thir hoat tinh ciia cdc hop chit phin lgp dwoc tiv ld loai Mo qud
vang Cryptocarya concinna Hance

Phép thir hoat tinh gy doc té bao dugc thuc hién theo phuong phap duoc mod
ta trong muc 2.2.3. Céc hop chat CC1 - CC7 duoc phan 1ap tir bo phan 14 cua loai C.
concinna duoc thir hoat tinh gy doc té bao in vitro trén 4 dong té bao ung thu ¢
ngudi: KB, A-549, MCF-7, HepG2. Két qua thir hoat tinh duoc thé hién & bang 3.24
trang 105.
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CHUONG 3. THAO LUAN KET QUA
3.1. Xac dinh céu tric héa hoc ciia cac hop chat dwgce phan lap

3.1.1. Xdc dinh ciu triic cdc hop chit dwoc phén ldp tiv phin vé than ciia loai Qué

hwong Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
3.1.1.1. Hop chdt CBTI: 3,4-bis(3,4-dimethoxyphenyl) pyridine (chdt m&i)
OMe

Hinh 3.1. Céu triic héa hoc ciia hop chdt CBT1
Hop chdt CBT1 thu duoc dudi dang chit bot mau vang nhat, diém nong chay
189-190°C. Trén phd khdi phan giai cao HR-ESI-MS cutia hop chat CBT1 xuét hién
pic ion gia phén tir tai m/z 352,1547 [M + H]", két hop véi dit liéu phd *C-NMR phu
hop véi cong thirc phan tir C21H2iNOx (tinh toan 1y thuyét cho cong thirc phan tir
[C21H22NO4]* m/z 352,1549). Trén pho IR cho thy dinh hap thy ciia C=C vong thom
& 1511 va 1465 cm™.

107 |+ Scan (r: 0.9482 min) THHC_CBF7A.d

Hinh 3.2. Phé HR-ESI-MS ciia hop chdt CBTI
Trén phé 'H-NMR ctia CBT1 xuét hién tin hiéu cia sau proton thom cua hai
vong thom hé ABX tai dn 6,98 (1H, d, J = 8,0 Hz, H-5"), 6,85 (1H, dd, J = 2,0; 8,5
Hz, H-6") va 6,68 (1H, d, /= 2,0 Hz, H-2"), 6,96 (1H, d, J= 8,0 Hz, H-5"), 6,91 (1H,
dd, J = 2,0; 8,5 Hz, H-6") va 6,69 (1H, d, J = 2,0 Hz, H-2') chting té su c6 mat cua
hai nhom phenyl thé & vi tri 1,3,4. Ba tin hiéu proton ctia vong pyridin & du 7,50 (1H,
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d, J=5,0 Hz, H-5), 8,52 (1H, d, /= 5,0 Hz, H-6) va 8,54 (1H, s, H-2) cho phép xac
dinh sy c6 mat cua vong pyridin thé & vi tri 3,4. Ngoai ra, tin hiéu cua bdn nhém
methoxy & ou 3,57 (3H, s, OMe-3"), 3,60 (3H, s, OMe-3"), 3,84 (3H, s, OMe-4"), 3,85
(3H, s, OMe-4") ciing duoc quan sat thdy trén phd 'H-NMR.
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Hmh 3.4. Pho '"H-NMR ciia hop chdt CBTI
Phan tich pho *C-NMR ciia CBT1 két hop v6i phd HSQC cho phép xac dinh
¢6 21 nguyén tir carbon bao gdm 9 carbon methine sp? ¢ dc 150,9 (C-2); 126,0 (C-5);
148,7 (C-6); 114,6 (C-2'); 112,8 (C-5"); 123,2 (C-6"); 115,1 (C-2"); 113,0 (C-5");



123.4 (C-6"), tam nguyén tir carbon sp? khong lién két truc tiép véi hydro & dc 150,3
(C-4); 150,3(C-3"); 150,7 (C-4"); 150,1 (C-3"); 149,9 (4"); 137,6 (C-3); 131,7 (C-1");
132,4 (C-1") va bdn nhom methoxy tai dc 56,3; 56,4; 56,4; 56,5. Bo chuyén dich hoa
hoc cta hai nhom methine CH-2 (du 8,54; oc 150,9) va CH-6 (Ju 8,52; oc 148,7) cho
phép xéac dinh ching gin v6i nguyén tir nito. Phé COSY cua CBT1 cho thiy su xuét
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hién ctia ba hé twong tac spin-spin la H-5'/H-6', H-5"/H-6" va H-5/H-6.
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Hinh 3.6. Phé HSQC ciia hop chit CBTI
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Hinh 3.7. Phé COSY ciia hop chdt CBTI

Phén tich phé HMBC ctia CBT1 cho thiy twong tac xa giita H-2 v6i C-3/C-
4/C-6, H-5 véi C-3/C-6 va H-6 voi C-2/C-4/C-5 x4c nhan vong pyridin thé & vi tri
3,4. Nhoém phenyl dau tién gin vao vi tri C-3 ciia vong pyridin duge khang dinh thong
qua cac tuong tac trén phd HMBC gitra H-2" voi C-1"/C-3""/C-4"/C-6"/C-3 va giira
H-6" véi C-2"/C-4"/C-3. Nhom phenyl thr hai duwoc gin vao vi tri C-4 ctia vong
pyridin thong qua cac twong tdic HMBC gitta H-2' vgi1 C-1'/C-3'/ C-4'/C-6'/C-4 va
giita H-6' v6i C-2'/C-4'/C-4. Cudi ciing bén nhém methoxy ¢ on 3,60 (OMe-3"), 3,84
(OMe-4"), 3,57 (OMe-3"), 3,85 (OMe-4"") duoc xac dinh gan 1an lugt & vi tri C-3', C-
4', C-3" va C-4" dya vao cac tuong tac cua proton vai cac carbon tai vi tri C-3', C-4,
C-3" va C-4" trén phd HMBC. Piéu nay ciing phii hgp véi cac twong tic NOESY
gitta H-2' vgi 3'-OMe, gitta H-5' v6i 4'-OMe, gitra H-2" vé1 3""-OMe va gitta H-5"
v6i 4"-OMe trén pho NOESY. Tir cac dit liu pho HR-ESI-MS, 1D-NMR, 2D-NMR,
céu tric ctia hgp chat CBT1 duoc xac dinh 1a 3,4-bis(3,4-dimethoxyphenyl) pyridine
va la mot hop chat mai.
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Hinh 3.10. Cac twong tdc chinh trén ph(f HMBC, COSY, NOESY cua CBT1
Bang 3.1. S6 liéu phé NMR ciia CBTI

C oc™* on™*¢ (dang pic, J = Hz)
2 150,9 8,54 (s)

3 137,6 -

4 150,3 -

5 126,0 7,50 (d, 5,0)

6 148,7 8,52 (d, 5,0)

1’ 132,4 i

2’ 114,6 6,69 (d, 2,0)

3 150,3 -

4' 150,7 -

5 112,8 6,96 (d, 8,0)

6 123,2 6,91 (dd, 2,0; 8,0)
1" 131,7 -

2" 115,1 6,68 (d, 2,0)

3" 150,1 -

4" 149,9 -

5" 1130 6,98 (d, 8,0)

6" 123.,4 6,85 (dd, 2,0; 8,0)
3-0Me 56,4 3,60 (s)

4-OMe 56,5 3,84 (s)

3"-OMe 56,3 3,57 (s)

4"-OMe 564 3,85 (s)

“125MHz, *500MHz, *CD30D
3.1.1.2. Hop chdt CBT2: 1-(4-hydroxybenzyl)-6-hydroxyisoquinoline (chdt méi)
MeO
A

_N

CBT2 s OH yuzirine OH

Hinh 3.11. Cdu triic héa hoc cia hop chit CBT2 va chat tham khdo
Hop chat CBT2 thu duoc dudi dang chat bot mau vang, diém nong chay 270-
271°C. Trén pho khdi phan giai cao HR-ESI-MS ciia hgp chat CBT2 xuét hién pic
ion gia phan tir tai m/z 252,1023 [M + H]", két hop véi dit liéu phd *C-NMR phu
hop v6i cong thic phan tir ciia Ci6H13NO> (tinh toan 1y thuyét cho cong thirc

HO
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[C16H1aNO2]" m/z 252,1025). Trén phdé 'H-NMR cua hop chit CBT2 xuét hién tin
hiéu cua 5 proton thudc vong isoquinoline thé & vitri 1,6 6 0ou 8,17 (1H, d, J=5,5
Hz, H-3); 7,88 (1H, d, J= 5,5 Hz, H-4); 7,12 (1H, dd, J=2,5, 8,5 Hz, H-7); 7,51 (1H,
d, J=2,0 Hz, H-5); 7,44 (1H, d, J = 8,5 Hz, H-8) va tin hi¢u cua 4 proton thudc h¢
A>B> nhém phenyl thé 1,4 & ou 7,13 (2H,d, J=9,0 Hz, H-2",6"); 6,70 (2H, d, J=9,0
Hz, H-3',5"). Phé 'H-NMR ciing xuit hién tin hiéu cia mot nhom methylene dudi
dang singlet & du 4,39 (2H, s, CH2-9). Pho *C-NMR va phd HSQC cua hop chat
CBT2 cho thiy tin hiéu cta 16 nguyén tir carbon bao gdm mot nhém methylene sp?
tai dc 39,6; chin nhém methine sp? tai dc 137,2 (C-3); 114,4 (C-4); 106,6 (C-5); 117,6
(C-7); 113,5 (C-8); 130,6 (C-2",6"); 116,3 (C-3",5") va sau carbon khong lién két truc
tiép v6i hydro & dc 145,8 (C-1); 123,0 (C-4a); 152,3 (C-6); 137,0 (C-8a); 130.8 (C-
1'); 157,0 (C-4"). Phan tich dit liéu "H-NMR va *C-NMR cho thay cau tric cia CBT2
1a mét alkaloid isoquinoline, twong tu ciu tric cta yuzirine [98], ngoai trir viéc khong

c6 nhom methoxy va vi tri khac nhau ciia nhom hydroxy trén vong isoquinoline.

w10 6 |* Scan (it 2.533 min) THHC_CBF2
1.8 4
1.7
1.6 252.1023
1.5
1.4+
1.3
1.2
1.1

0.94
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0.3
0.24

101.0508
0.1

8oz ] 180.1045 . 2340881 @ 3002825
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Counts vs. Mass-to-Charge (m/z)

Hinh 3.12. Phé HR-ESI-MS ciia hop chit CBT2
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Hinh 3.15. Phé HSQC ciia hop chit CBT2
Phén tich phé HMBC ctia CBT2 thiy xuét hién cac twong tac gitta H-4 v&i C-
3/C-4a/C-8a, H-3 vdi C-4a/C-1, H-5 véi C-6/C-7/C-8a, H-7 voi C-5/C-8a va H-8 véi
C-4a/C-6 ctia vong isoquinoline thé 1,6. Nhém methylene duoc xac dinh gian vao vi
tri C-1 cta vong isoquinoline va C-1' cia nhom phenyl dua vao cac tuong tac HMBC
ctia H-9 véi C-1/C-8a/C-1'/C-2",6'. Két hop cac dir liéu phd, hop chat CBT2 duoc
xéc dinh 13 1-(4-hydroxybenzyl)-6-hydroxyisoquinoline va 1a mét hgp chat méi.
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Hinh 3.16. Phé HMBC ciia hop chit CBT2



Hinh 3.17. Cdc tuwong tdc chinh trén phé HMBC, NOESY ciia CBT2
Bang 3.2. 86 liéu phé NMR ciia CBT2

C oc™* o™ (dang pic, J = Hz)
1 145,8 -

3 1372 8,17(d,5,5)

4 1144  7.88(d, 5,5)

4a 123,0 -

5 106,6 7,51 (d, 2,0)

6 152,3 -

7 117,6  7.12(dd, 2,5; 8,5)
8 113,5 7,44 (d, 8,5)

8a 1370 -

9 396 439 (s)

1’ 130,8

2',6'"  130,6 7,13 (d, 9,0)
3,5 116,3 6,70 (d, 9,0)
4’ 157,0 -

“125MHz, ®500MHz, <CD;OD.

3.1.1.3. Hop chdt CBT3: 4-(3,4-dimethoxyphenyl)-2-methyl pyridine (chdt méi)

Hinh 3.18. Céu triic héa hoc cia hop chdt CBT3

Hop chiat CBT3 dugc phén 1ap dudi dang bot mau vang, diém néng chay 230-
231°C. Trén phd khdi phan giai cao HR-ESI-MS ctia hop chit CBT3 xuét hién pic
ion gia phan tir tai m/z 230,1179 [M + HJ*, két hop véi dir lidu phd *C-NMR phu
hop véi cong thirc phan tr cia CisHisNO; (tinh toan 1y thuyét cho cong thirc
[C1sH16NO2]" m/z 230,1181). Trén phd "H-NMR thay xuat hién tin hiéu cua ba proton
thudc vong pyridine thé 2.4 tai on 7,50 (1H, dd, J = 1,0; 5,0 Hz, H-5); 8,41 (1H, d, J
= 5,0 Hz, H-6); 7,58 (1H, s, H-3) va ba proton thom cua vong benzen thé vi tri 1,3,4
c6 don 7,10 (1H, d, J = 8,5 Hz, H-5"); 7,36 (1H, dd, J = 2,5; 8,5 Hz, H-6"); 7,33 (1H,
d,J=2,5 Hz, H-2"). Ngoai ra, con Xuét hién tin hi€u cua hai nhém methoxy ¢ ou 3,95
(3H, s); 3,91 (3H, s) va mdt nhom methyl tai du 2,60 (3H, s, H-7). Phan tich pho 3C-
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NMR két hop véi phdé HSQC cho thay tin hiéu cua 14 nguyén tir carbon, bao gdm
mot nhom methyl & dc 23,8 (C-7), hai nhém methoxy tai dc 56,7 (3'-OMe); 56,5 (4'-
OMe), sau nhém methine sp? tai dc 122,2 (C-3); 119,9 (C-5); 149,7 (C-6); 111,7 (C-
27); 113,3 (C-5"); 121,1 (C-6'), nam carbon khong twong tac truc tiép véi hydro & dc
131,8 (C-1"); 150,8 (C-4); 151,1 (C-3"); 151,9 (C-4"); 159,6 (C-2). Phd COSY cua
CBT3 xuét hién hai hé twong tac spin-spin gitta H-5/H-6 va H-5'/H-6'.

x106 |* Scan (rt: 4.731 min) THHC_CBF7B.d

1.71
161 230.1179
151
1.41
1.3
1.2
1.11

1,
0.91
0.81
0.7
0.6
0.51
0.4
0.31
0.21 121.0509

0(1) ‘ 81.Q312 ‘ ‘ 15‘0.‘1‘04‘3 214.9863 ‘ 262.1801 308.2825

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Counts vs. Mass-to-Charge (m/z)

Hinh 3.19. Phé HR-ESI-MS ciia hop chat CBT3

m’\lc\m\ommc\]ﬁm,—lwo’\\oc\ R = s E= N s o
D c

L lLUJ L

11 10 6 5 4 3 2 1 0 ppm

Hinh 3.20. Phé 'H-NMR ciia hop chdt CBT3
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Vong pyridine thé 2,4 va vong benzen thé 1,3.4 duoc lién két thong qua C-4
va C-1', duya vao céc tuong tac HMBC gitra H-3 voi1 C-2/C-5/C-1', H-5 véi C-3/C-
6/C-1', H-6 voi C-2/C-4/C-5, H-2' v6i C-3'/C-6'/C-4, H-6' v6i C-2'/C-4'/C-4 va H-5'
voi C-1'/C-3'. Ngoai ra, tuong tac gitta cac proton methyl véi C-2/C-3 goi y vi tri
nhém nay duoc ga"m tai C-2. Hai nhém methoxy dugc ga"m tai C-3' va C-4' dua vao
cac tuong tac cua cac proton methoxy ¢ ou 3,95 véi C-3', ou 3,91 voi C-4'. Tt cac dir
liéu phd 1D-NMR, 2D-NMR, HR-ESI-MS hogp chit CBT3 duogc xac dinh 13 4-(3,3-
dimethoxyphenyl)-2-methyl pyridine. Hop chit nay da dugc tong hop trude d6 [99],

tuy nhién ddy 1 bao cdo dau tién cta hop chat CBT3 c6 ngudn gdce tir ty nhién.

— COSY
~—~HMBC

Hinh 3.25. Cdc twong tdc chinh trén phé COSY, HMBC ciia CBT3
Bang 3.3. S6 liéu phé NMR ciia CBT3

C oc™* ou”* (dang pic, J = Hz)
2 159,6 -

3 1222 7,58 (s)

4 150,8 -

5 119,9 7,50 (dd, 1,0; 5,0)
6 149,7 8,41 (d, 5,0)

7 238  2,60(s)

' 131,8 -

2 111,7 7,33 (d, 2,5)

3 151,1 -

4' 151,9 -

5 1133 7,10(d, 8,5)

6' 121,1 7,36 (dd, 2,5; 8,5)

3'-OMe 56,7 3,95 (s)
4'-OMe 56,5 3,91 (s)
4125 MHz, *500 MHz, <CD3;0D

3.1.1.4. Hop chdt CBT4.: Spathulenol

Hinh 3.26. Cdu triic héa hoc ciia hop chit CBT4
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Trén phé) 'H-NMR ctia CBT4 xuét hién tin hiéu cia ba nhém methyl tai on
1,04 (3H, s, CH3-12); 1,06 (3H, s, CH3-13); 1,28 (3H, s, CH3-15). Ngoai ra trén phé
'H-NMR con cho thiy sy xuat hién ctia hai proton olefin tai on 4,66 (1H, br.s, H-14a);
4,69 (1H, br.s, H-14b). Tin hi¢u cua bdn nhém methylene dugc xac dinh tai ou 1,01
(1H, m, H-8a); 1,60 (1H, m, H-3a); 1,65 (1H, m, H-2a); 1,77 (1H, m, H-3b); 1,91
(1H, m, H-2b); 1,96 (1H, m, H-8b); 2,02 (1H, m, H-9a); 2,43 (1H, m, H-9b), tin hi¢u
cua 4 nhém methine tai on 2,20 (1H, m, H-1); 1,25 (1H, m, H-5); 0,71 (1H, td, J =
6,5, 10,5 Hz, H-7); 0,47 (1H, dd, J= 9,5, 11,5 Hz, H-6).

Bang 3.4. S6 liéu phé NMR ciia CBT4 va hop chit tham khdo

C ot oc™* on* (dang pic, J = Hz)
1 53,4 53,4 2,21(d, 1,5)

2 26,6 26,6 1,65 (m), 1,91(m)

3 41,8 41,7 1,60 (m), 1,77 (m)

4 81,0 80,9 -

5 54.4 543 1,33 (m)

6 29,9 29,9 0,47 (dd, 9,5; 11,5)

7 27,5 27,5 0,71 (m)

8 24,8 24,8 1,01 (m), 1,96 (m)

9 38,9 38,8 2,02 (m), 2,43 (m)

10 153,5 153,4 -

11 20,3 20,2 -

12 28,7 28,6 1,04 (s)

13 16,3 16,3 1,06 (s)

14 106,3 106,2 4,66 (br. s), 4,69 (br. s)
15 26,1 26,0 1,28 (3H, s)

4125MHz, *500MHz, <CDCls, ¢150MHz, *oc ciia spathulenol do trong dung méi CDCl3 tham
khao tai liéu sé [100]

Pho *C-NMR ctia CBT4 két hop véi tuong tac giita proton va carbon twong
g trén phd HSQC cho phép xéac dinh tin hiéu ctia 15 nguyén tir carbon trong d6 co
ba nguyén tir carbon methyl ¢ oc 16,3 (C-13), 26,0 (C-15) va 28,6 (C-12), hai nguyén
tr carbon olefine ¢ oc 106,2 (C-14) va 153,4 (C-10), 4 nguyén tir carbon methylene
o oc 24,8 (C-8), 26,6 (C-2), 38,8 (C-9), 41,7 (C-3) va hai nguyén tir carbon khong
lién két hydro & dc 20,2 (C-11) va 80,9 (C-4). Cac dit kién pho nhu trén goi y CBT4
6 céu tric ciia mot hop chét sesquiterpene. Phd COSY ctia CBT4 cho thay mot hé
tuong tac spin — spin giita H-3 v6i H-2/H-1/H-5/H-6/H-7/H-8/H-9. Quan sat trén pho
HMBC, céac tuong tac gitra H-14 v6i C-1/C-10/C-9 goi v vi tri cia nhom methylene
sp? tai C-10, cac tuong tac gitta CHz-15 voi C-3/C-4/C-5 cho phép xéc dinh vi tri cua
nhém methyl nay tai C-4. Ngoai ra, cac twong tac gitta CH3-12 va CH3-13 véi C-
11/C-6/C-7 da xac dinh dugc vi tri cia CH3-12 va CH3-13 tai C-11. Cac tuong tac
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dugc thé hién & hinh 3.27 bén dudi. Nhu vay, cho phép du doan hop chit CBT4 1a

mot sesquiterpene khung aromadendrane.

Hinh 3.27. Tuong tdc COSY va mét sé twong tdc HMBC chinh ciia hop chat CBT4

Céu hinh twong dbi ctia hop chat CBT4 dugc xéac dinh qua cac twong tac trén
phé NOESY. Tuong tic NOE giita H-6/H-7 véi H-15 va gitta H-12 véi H-5 cho phép
xéac dinh cu hinh « cua H-6, H-7, H-15 va c4u hinh g cta H-5.

So sanh dit liéu ph6é 1D-NMR va 2D-NMR ciia hop chat CBT4 véi dit liéu
phd di cong bd cua hop chét spathulenol (Bang 3.4) [100] cho thay su twong dong.
Do d6 c6 thé xac dinh CBT4 1a spathulenol.
3.1.1.5. Hop chdt CBTS: 5,7-di-O-methyl-3' 4"-methylenedioxyflavan-3-ol

0™\
5 P
MeO NS AJ{@
m"’w
OMe
Hinh 3.28. Céu triic héa hoc cia hop chdt CBTS

Pho 'H-NMR ciia hop chat CBT5 xuat hién tin hiéu cua 5 proton methine
thudc hai vong thom, trong dé co6 2 proton tai ou 6,11 (1H, d, J = 2,5 Hz, H-6) va
6,17 (1H, d, J = 2,5 Hz, H-8) thudéc mot vong thom, va ba proton methine thom cua
hé ABX ¢ du 6,85 (1H, d, J = 8,0 Hz, H-5"); 6,96 (1H, dd, J = 1,5, 8,0 Hz, H-6") va
7,05 (1H, d, J = 1,5 Hz, H-2"), tin hi¢u ctia hai proton cia nhom methylene tai ou 2,91
(2H, m, H-4), hai proton cua nhom methylenedioxy tai ou 5,98 (2H, s, OCH20), tin
hi€u cua hai nhém oxymethine ¢ du 4,25 (1H, br. s, H-3) va 4,93 (1H, s, H-2) va tin
hi€u cua proton thudc hai nhém methoxy tai ou 3,77 (3H, s, 5-OMe); 3,79 (3H, s, 7-
OMe). Ngoai ra, trén phé '"H-NMR con xuét hién tin hiéu cua proton thudc nhom
hydroxyl tai on tai 1,72 (1H, d, J = 6,5 Hz). Trén phd '*C-NMR két hop véi véi phd
DEPT xuat hién tin hi¢u cta 18 nguyén tir carbon bao gém cé nam nhom methine
thudc vong thom tai dc 92,2 (C-8); 93,3 (C-6); 107,2 (C-5"); 108,3 (C-2") va 119,7
(C-6"), hai tin hiéu carbon thom khong lién két véi hydro tai 5c 100,2 (C-10); 132,2
(C-1") va nam tin hiéu carbon vong thom lién két truc tiép voi oxy tai dc 147,4 (C-3");
147,9 (C-4"; 155,2 (C-9); 159,3 (C-5); 159,7 (C-7), hai tin hi¢u carbon oxymethine
tai dc 66,5 (C-3) va 78,5 (C-2), mdt nhom methylene & dc 28,2 (C-4), mdt nhom
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methylenedioxy ¢ dc 101,1 (OCH20) va hai carbon methoxy ¢ dc 55,4 (7-OMe); 55,4
(5-OMe).

Céc dir liéu phd noi trén cua hop chit CBTS5 twong dong véi dir liéu phd da
cong bd cua 5,7-di-O-methyl-3',4'-methylenedioxyflavan-3-ol (Bang 3.5) [101]. Do
d6 c6 thé xac dinh CBTS5 13 hop chét 5,7-di-O-methyl-3',4'-methylenedioxyflavan-3-
ol.

Bdng 3.5. S6 liéu phé NMR ciia CBTS5 va hop chat tham khdo

C *oc? oc™* ou’* (dang pic, J = Hz)
2 78,4 78,5 4,93 (s)

3 66,3 66,5 425 (br. s)

4 28.1 282 2,91 (m)

5 159.2 159,3 ]

6 93,2 93,3 6,11 (d, 2,5)

7 159,6 159,7 -

8 92,1 92,2 6.17 (d, 2.5)

9 155,1 1552 ]

10 101,1 1002 ;

L 132.1 132.2 ;

2' 108,2 108,3 7,05 (d, 1,5)

3 1473 147.,4 -

4 147,8 147.,9 -

5' 107,1 107,2 6,85 (d, 8,0)

6 119,6 1197 6,96 (dd, 1,5; 8,0)
5-OMe 55,3 55,4 3,77 (s)

7-OMe 55,4 55,4 3,79 (s)

0-CH»-0 101,0 101,1 5,98 (s)

“]125MHz, *500MHz, CDCls, *6c ciia 5,7-di-O-methyl-3'4"-methylenedioxyflavan-3-ol do
trong dung méi CDCl tham khdo tai liéu sé [101].
3.1.1.6. Hop chit CBT6: 3,4-dimethoxycinnamyl alcohol

MeO.; A 7\8 2 oH

MeO ™ "°

Hinh 3.29. Céu triic héa hoc cia hop chdt CBT6
Phd 'H-NMR cua hop chat CBT6 xuit hién tin hiéu ctia ba proton vong thom

hé ABX tai ou 6,82 (1H, d, J = 8,0 Hz, H-5); 6,92 (1H, dd, J = 1,5, 8,0 Hz, H-6);
6,95 (1H, d, J = 1,5 Hz, H-2), tin hi€u ctia hai nhom methoxy tai ou 3,88 (3H, s, 3-
OMe); 3,90 (3H, s, 4- OMe), tin hi¢u cua hai proton olefin & ou 6,25 (1H, dt, J = 6,0;
16,0 Hz, H-8); 6,55 (1H, d, J = 16,0 Hz, H-7). C4u hinh frans cua lién két doi giita
C-7 va C-8 dugc xac dinh qua hang sb ghép cip J = 16,0 Hz cta hai proton. Trén phd
BC-NMR xuét hién tin hiéu cta 11 nguyén tir carbon bao gdm ba nhém methine
thudc vong thom tai dc 108,9 (C-5); 111,2 (C-2); 119,7 (C-6), ba tin hiéu carbon thom
khong lién két v6i hydro, trong d6 bao gdm dc 129,8 (C-1), va hai tin hiéu carbon



72

vong thom lién két truc tiép véi oxy & dc 149,0 (C-3) va 149,1 (C-4), hai tin hiéu
carbon olefin ¢ dc 126,5 (C-8) va 131,2 (C-7), mot nhom oxymethylen dc 63,8 (C-9)
va hai carbon thuéc nhom methoxy ¢ oc 55,8 (3-OMe) va 55,9 (4-OMe).

Dit liéu phd 1D-NMR cua hop chit CBT6 c6 sy twong dong voi thong tin vé
tin hiéu phd ctia hop chat 3,4-dimethoxycinnamyl alcohol (Bang 3.6) [102, 103]. Do
d6 cho phép khing dinh CBT6 1a 3,4-dimethoxycinnamyl alcohol.

Bdng 3.6. S6 liéu phé NMR ciia CBT6 va hop chat tham khdo

C *oct oc™* ou’* (dang pic, J = Hz)
1 130,2 129,8 -

2 111,8 111,2 6,95 (d, 1,5)

3 149,5 149,0 -

4 149,5 149,1 -

5 109,7 108.,9 6,82 (d, 8,0)

6 119,8 119,7 6,92 (dd, 1,5; 8,0)
7 1312 1312 6.55 (d, 16,0)

8 126,9 126,5 6,25 (dt, 6,0; 16,0)
9 63,7 63.8 431 (m)

3-0Me 56,1 55.8 3,88 (s)

4-OMe 56,1 55,9 3,90 (s)

4125MHz, *500MHz, CDCl3, “50MHz, *Sc ciia 3,4-dimethoxycinnamyl alcohol do trong
dung méi CDCl; tham khdo tdi liéu s6 [102].
3.1.1.7. Hop chdt CBT7: 3,4-dimethoxycinnamaldehyde

(0]

MeOWH
MeO X °
Hinh 3.30. Céu triic héa hoc cia hop chdt CBT7

Ph6 'H-NMR cua hop chidt CBT7 xuit hién tin hiéu cua proton cia nhoém
aldehyde tai ou 9,66 (1H, d, J = 8,0 Hz, H-9) go1 ¥ cho sy c6 mat ctia nhom aldehyde.
Ngoai ra trén phd 'H-NMR con xuat hién tin hiéu ciia ba proton vong thom hé ABX
o on 6,91 (1H, d, J = 8,0 Hz, H-5); 7,08 (1H, d, J = 2,0 Hz, H-2); 7,16 (1H, dd, J =
2,0; 8,0 Hz, H-6), tin hi¢u cua hai nhém methoxy lién két truc tiép vo1 vong thom &
ou 3,93 (3H, s, 3-OMe); 3,94 (3H, s, 4- OMe), tin hi¢u cua hai proton olefin & on 6,62
(1H, dd, J = 8,0; 16,0 Hz, H-8); 7,42 (1H, d, J = 16,0 Hz, H-7). C4u hinh trans cua
lién két dbi gitta C-7 va C-8 duoc xac dinh qua hing sb ghép cip J = 16,0 Hz cua hai
proton H-7 va H-8.

Ph6 *C-NMR két hop v6i phd HSQC cua hop chit CBT7 xuét hién tin hiéu
ctia 11 nguyén tir carbon bao gdm ba nhém methine thudc vong thom tai dc 110,0 (C-
2); 111,2 (C-5); 1234 (C-6), ba tin hiéu carbon thom khéng lién két v6i hydro, trong

d6 bao gdm dc 127,1 (C-1) va hai tin hiéu carbon vong thom lién két truc tiép voi
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oxy 0 oc 149,4 (C-4); 152,0 (C-3), hai tin hiéu carbon olefin ¢ oc 126,7 (C-8); 152,8
(C-7), mdt nhom aldehyde tai dc 193,5 (C-9) va hai carbon thugoc nhém methoxy &
5c 55,9 (3-OMe); 56,0 (4-OMe). Trén phé HMBC quan sat thdy cac tuong tac trong
vong thom gitra H-2 véi C-6/C-4/C-3, gitra H-5 vo1 C-1/C-3/C-4, gitta H-6 véi C-2.
Céc tuong tac ngoai vong gitra H-7 voi C-1/C-2/C-6/C-8 da xéac dinh vi tri cua mach
nhanh duoc gin vao C-1. Tuong tac gitta 3-OMe véi C-3/C-2/C-4 di xé4c dinh vi tri
ctia nhém methoxy dugc gin tai C-3, turong tac giita 4-OMe véi C-4/C-5/C-3 di xac
dinh vi tri ciia nhdm methoxy duoc gin tai C-4. Ngoai ra con ¢ cac tuong tac gitta
H-9 voi C-7/C-8, H-8 voi C-1.

S liéu pho ctia CBT7 twong dong véi sé liéu phd cua hop chat CBT6. Két
hop voi dir lidu phod dd cong bd cia hop chit 3,4-dimethoxycinnamaldehyde (Bang
3.7) [103, 104] cho phép khing dinh CBT7 chinh 14 3,4-dimethoxycinnamaldehyde.

Bang 3.7. 86 liéu phé NMR ciia CBT7 va hop chit tham khdo

C ot O™ ouP* (dang pic, J = Hz)
1 126,8 127,1 -

2 1096  110,0 7,08 (d, 2,0)

3 151,7 152,0 _

4 149,1 1494 ;

5 110,9 111,2 6,91 (d, 8,0)

6 123,3 1234 7,16 (dd, 2,0; 8,0)
7 152,7 152,8 7,42 (d, 16,0)

8 1264  126,7 6,62 (dd, 8,0; 16,0)
9 1934  193,5 9,66 (d, 8,0)
3-OMe 55,7 55,9 3,93 (s)

4-OMe 55,8 56,0 3,94 (s)

“]125MHz, *500MHz, ‘CDCl;, *6c ciia 3,4-dimethoxycinnamaldehyde do trong dung méi
CDCI; tham khdo tai liéu s6 [104].
3.1.1.8. Hop chdt CBTS: veratric acid

@)

Meoﬁ)f\ OH
MeO e °
Hinh 1.31. Céu triic héa hoc cia hop chdt CBT8

Phd 'H-NMR cuia hop chat CBT8 xuit hién tin hiéu ctia ba proton vong thom
hé ABX tai on 6,92 (1H, d, J = 8,5 Hz, H-5); 7,60 (1H, d, J = 2,0 Hz, H-2); 7,78 (1H,
dd, J =2,0, 8,5 Hz, H-6) va tin hi€¢u cua hai nhdm methoxy lién két truc tiép vO1 vong
thom tai ou 3,95 (3H, s, 3-OMe); 3,96 (3H, s, 4-OMe).

Phd *C-NMR ctia hop chat CBT8 xuit hién chin tin hiéu carbon, trong d6 c6
ba tin hi¢u nhém methine thudc vong thom tai dc 110,3 (C-5); 112,4 (C-2); 124,6 (C-
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6), hai tin hiéu carbon ctia vong thom lién két truc tiép v6i oxy tai dc 148,7 (C-3);
153,7 (C-4), mdt tin hi¢u ctia nhém carbonyl tai oc 171,7 (C-7).

Dit liéu phd cua hop chat CBTS trung khép véi dir 1idu phd di cong bd cua
hop chét veratric acid (Bang 3.8) [105]. Tir cac dit liéu nay, c6 thé khang dinh CBT8
1a veratric acid.

Bdng 3.8. S6 liéu phé NMR ciia CBT8 va hop chat tham khdo
C *oc? oc™* ou’* (dang pic, J = Hz)

1 121,7 121,7 -

2 112,3 112,4 7,60 (d, 2,0)

3 148,6 148,7 -

4 153,6 153,7 -

5 110,3 110,3 6,92 (d, 8,5)

6 124,5 1246 7,78 (dd, 2,0; 8,5)
7 171,1 71,7 -

3-OMe 56,0 56,0 3,95 (s)

4-OMe 56,0 56,0 3,96 (s)

“]125MHz, *500MHz, <CDCl3, *c ciia veratric acid do trong dung méi CDCls tham khdo tai
liéu s6 [105].
3.1.1.9. Hop chdt CBTY: veratraldehyde

0]

Meojij)J\H
MeO g e °
Hinh 3.32. Céu triic héa hoc cia hop chdt CBT9

Ph6 'H-NMR cua hop chat CBT9 xuét hién tin hiéu cua proton aldehyde tai
o1 9,83 (1H, s, 1-CHO). Ngoai ra con xuét hién ctia ba proton vong thom hé ABX tai
ou 7,15 (1H, d, J= 8,0 Hz, H-5); 7,47 (1H, d, J = 2,0 Hz, H-2); 7,57 (1H, dd, J = 2,0,
8,0 Hz, H-6), tin hiéu cia hai nhdm methoxy lién két tryc tiép vdi vong thom tai on
3,92 (3H, s, 3-OMe); 3,95 (3H, s, 4-OMe).

Bang 3.9. S6 liéu phé NMR ciia CBT9 va hop chat tham khdo

C *on® (dang pic, J = Hz) Ju™’ (dang pic, J = Hz)
1 - -

2 7,36 (d, 1,8) 7,47 (d, 2,0)

3 - -

4 - -

5 6,95 (m) 7,15 (d, 8,0)

6 7,41 (dd, 1,8; 8,2) 7,57 (dd, 2,0; 8,0)

7 9,80 (s) 9,83 (s)

3-OMe  3.89 (s) 3,92 (s)

4-OMe 3,92 (s) 3,95 (s)

“500MHz, "CD;OD, *5y ciia veratraldehyde do trong dung méi CDCls tham khao tdi liéu s6
[106].
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Dit liéu phé ctia CBT9 gidng voi dit liéu phd cua veratraldehyde [106] (Bang
3.9). Do d6, hop chat CBT9 duoc xac dinh 13 veratraldehyde.
3.1.1.10. Hop chdt CBTI10: Ergosta-4,6,8(14),22-tetraen-3-one

Hinh 3.33. Cdu tric héa hoc ciia hop chdt CBT10

Hop chiat CBT10 duoc phan lap c¢6 dang bot mau vang. Phd 'H-NMR cua hop
chat xuat hién tin hiéu cua 2 nhoém methyl singlet tai ou 1,03 (3H, s, Hz, CH3-18);
1,04 (3H, s, CH3-19), 4 nhom methyl doublet tai ou 0,88 (3H, d, /= 6,5 Hz, CH3-28);
0,89 (3H, d, J = 6,5 Hz, CH3-26); 0,98 (3H, d, J= 6,5 Hz, CH3-27) va 1,10 (3H, d, J
= 6,0 Hz, CH3-21), hai tin hiéu proton olefin & dang trans ¢ ou 5,29 (1H, dd, J = 15,0,
7,5 Hz, H-22) va 5,30 (1H, dd, J = 15,0, 7,5 Hz, H-23), ba tin hiéu proton olefin tai
ou 5,74 (1H, br. s, H-4); 6,12 (1H, d, J = 9,5 Hz, H-7); 6,75 (1H, d, J = 9,5 Hz, H-6)
cac tin hi¢u cta proton cia nhoém methylene va methine c6 dy ¢ trong khoang tir 1,27
dén 2,61 ppm. Pho '3*C-NMR va ph6é DEPT cua hop chat CBT10 cho thay 28 tin hiéu,
trong do c6 6 tin hi€u cua carbon methyl, 6 tin hiéu ctia carbon methylene, 10 tin hi¢u
cia nhom methine va 6 tin hiéu cta carbon khong lién két hydro. Phd HSQC cho
phép xac dinh tin hi¢u cua cdc nguyén tir carbon véi proton tuong ting cia n6. Cac
tin hiéu cia phd "H-NMR va '3C-NMR goi ¥ vé cdu tric cia mot steroid ¢ khung
ergostane.

Trén pho COSY bdn hé twong tac spin-spin dugc thiét 1ap boi cac twong tac
gitra H-1/H-2; H-6/H-7; H-9/H-11/H-12; H-15/H-16/H-17/H-20/H-22/H-23/H-24/H-
25. Trong pho HMBC céc twong tac giita H-4 voi C-2/C-3/C-5/C-6; H-7 dén C-5/C-
9; H-6 v&i C-4/C-5/C-8/C-10 da chi ra vi tri cta hai lién két doi tai C-4=C-5 va C-
6=C-7. Tuong tac gitra H-19 véi C-1/C-5/C-9/C-10 da xac dinh vi tri cua nhém CH3-
19 tai C-10. Nhém CHs-18 duoc xac dinh gén tai vi tri C-13 br:?mg cac tuong tac cua
H-18 véi C-12/C-13/C-14/C-17. Bén nhom methyl con lai dwoc gin tai vi tri C-20,
C-24 va C-25 trén co sd cac mdi tuong tac gitra H-21 v6i C-20/C-17/C-22; giira H-
28 voi C-23/C-24/C-25; gitra H-26 voi C-25/C-27/C-24 va gitta H-27 voi C-25/C-
26/C-24, cling nhu tuong tac gitra hai nhom methyl CH3-26 va CH3-27 v&i nhau. Cac
tuong tac ndy dugc biéu dién ¢ hinh 3.34 duéi day.

Tir dit liéu phd cua hop chat CBT10 két hop véi tai liéu tham khao di cong bd
ctia hop chat ergosta-4,6,8(14), 22-tetraen-3-one [107] (Bang 3.10), c6 thé xac dinh
CBT10 la ergosta-4,6,8(14), 22-tetraen-3-one.
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Bang 3.10. S6 liéu phé NMR ciia CBT10 va hop chdt tham khdo

C #ocd Oc™* ou™¢ (dang pic, J = Hz)
1 35,2 35,1 1,87 (m); 2,10 (m)
2 348 348 2,42 (m): 2,61 (m)
3 2023 2022 -

4 123,2 1231 5,74 (br. s)

5 167,9 167,8 -

6 1253 1253 6,12 (d, 9,5)

7 136,7 136,5 6,75 (d, 9,5)

8 125,9 125,9 -

9 45,7 45,7 2,18 (m)

10 38,0 38,1 -

11 200 20,0 2,43 (m), 2,57 (m)
12 368 36,8 1,34 (m), 2,17 (m)
13 452 452 -

14 157,5 157,8 -

15 262 26,1 2,40 (m)

16 27,6 28,8 1,57 (m), 1,87 (m)
17 572 572 1,29 (m)

18 16,9 16,9 1,03 (s)

19 182 18,1 1,04 (s)

20 406 40,6 221 (m)

21 201 193 1,10(d, 6,0)

2 1337 1359 5,29 (dd, 15,0; 7,5)
23 130,8 133,7 5,30 (dd, 15,0; 7,5)
24 444 443 191 (m)

25 35,4 34,3 -

26 20,5 204 0.89(d, 6,5)

27 21,7 21,7 0,98 (d, 6,5)

28 20,4 20,1 0,88 (d, 6,5)

“]125MHz, "500MHz, ‘CD3;OD, 150MHz, *6c cia ergosta-4,6,8(14), 22-tetraen-3-one do
trong dung méi CD30D tham khdo tai liéu s6 [107].



Hinh 3.34. Tuong tac COSY va mét sé tuwong tdc HMBC chinh ciia hop chat CBT10

3.1.1.11. Hop chdt CBTI11: Afzelin

Hinh 3.35. Céu triic héa hoc cua hop chdt CBTI1
Bdng 3.11. S6 liéu NMR ciia CBT11 va hop chat tham khdo

C #ocd oc™* ou’* (dang pic, J = Hz)
2 158,7 158.5 -

3 136,4 136,2 -

4 179.8 179,6 -

5 161,7 161,5 -

6 100,0 99.8 6,20 (d, 1,5)
7 166,0 165.9 -

8 94,9 94,7 6,37 (d, 1,5)
9 159,4 159,2 -

10 106,1 105,9 -

I 122.,8 122,6 -

2.6 132,1 131,8 7,76 (d, 8,5)
3.5 116,7 116,5 6,94 (d, 8,5)
4' 163,4 1632 -

" 103,7 103,5 5,39 (d, 2,0)
2" 72,2 72,0 4,25 (m)

3" 72,3 72,1 3,74 (m)

4" 73,4 73,2 3,36 (m)

5" 72,1 71,9 3,23 (m)

6" 17,8 17,6 0,95 (d, 5,5)

“]125MHz, "500MHz, <CD3;0D, 100 MHz, *dc ciia afzelin do trong dung méi CD3OD tham

khdo tai liéu sé [108].
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Hop chat CBT11 dugc phan lap c6 dang bot mau vang. Quan sat phd 'H-NMR
cua hop chat CBT11 théy xuét hién tin hiéu proton cua mdt hé A»B» tai ou 7,77 (2H,
d, J = 8,5 Hz, H-2', H-6); 6,95 (2H, d, J = 8,5 Hz, H-3', H-5'), hai proton thom & vi
tri meta tai on 6,21 (1H, d, J = 1,5 Hz, H-6); 6,37 (1H, d, J = 1,5 Hz, H-8), mdt proton
anomeric ¢ oun 5,39 (1H, d, J = 2,0 Hz, H-1"), tin hi€u cua bon nhom oxymethine tai
on 3,23 (1H, m, H-5"); 3,36 (1H, m, H-4"); 3,74 (1H, m, H-3"); 4,25 (1H, m, H-2")
va mot tin hi€u ctia nhém methyl tai ou 0,95 (3H, d, J = 5,5 Hz, H-6"). Cac dir liéu
trén goi ¥ cho ta cdu tric cua dudng a-L-rhamnopyranosyl.

Pho '*C-NMR cho théy tin hiéu ctia sau carbon ¢ dc 17,6 (C-6"); 71,9 (C-5");
72,0 (C-2"); 72,1 (C-3"); 73,2 (C-4") va 103,5 (C-1") dugc cho la tin hi¢u cua mot
cAu tir rhamnopyranoside, muoi bon tin hiéu carbon thom tai dc 94,7 (C-8); 99,8 (C-
6); 105,9 (C-10); 116,5 (C-3'/5"); 122,6 (C-1"); 131,9 (C-2'6"); 136,2 (C-3); 158,5
(C-2); 159,2 (C-9); 161,5 (C-5); 163,2 (C-4"); 165,9 (C-7) va mot nhdém carbonyl
C=0 & oc 179,6 (C-4).

So sanh dif liéu pho cta hop chat CBT11 véi dit liéu phd da cong bd cta hop
chat afzelin (Bang 3.11) [108] c6 thé khang dinh CBT11 13 hop chat afzelin.

3.1.2. Xdc dinh ciu triic cdc hop chit dwoc phén lap tiv phén ld ciia loai Qué hwong
Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
3.1.2.1. Hop chdt CBLI: 3,6-dimethoxy-9H-pyrido[3,4-b]indole (chit méi)

MeO6 NN 43/4 |3 OMe Z |
7 5 8a N 8b\1 N
H H

CBL1 norharmane

Hinh 3.36. Céu triic hda hoc cia hop chdt CBL1 va chat tham khéo

Hop chiat CBL1 thu duoc dudi dang chat bot mau vang, diém néng chay 142
— 143°C. Trén pho khdi phéan giai cao HR-ESI-MS cuia hop chat CBT1 xuét hién pic
ion gia phan tir tai m/z 229,0972 [M + HJ*, két hop véi dir lidu phd *C-NMR phu
hop voi cong thic phan tor Ci3HioN2O» (tinh toan 1y thuyét cho cong thic
[C13H13N20:2]" m/z 229,0972). Trén phd "H-NMR cua hop chit CBL1 xuét hién tin
hi€u cua ba proton thom h¢ ABX tai ou 7,50 (1H, d, J = 2,0 Hz, H-5); 7,17 (1H, dd,
J=12,0, 8,0 Hz, H-7) va 7,34 (1H, d, J = 8,0 Hz, H-8) va hai proton dudi dang singlet
0 ou 8,40 (1H, s, H-1); 7,30 (1H, s, H-4). Ngoai ra con c6 tin hi¢u cia hai nhom
methoxy tai du 3,92 (3H, s, 6-OMe); 4,02 (3H, s, 3-OMe). Ph '3C-NMR két hop véi
phd HSQC cuia CBL1 xuét hién tin hiéu ctia 13 nguyén tir carbon, bao gdm 5 nhém
methine sp? & dc 104,1 (C-5); 118,8 (C-7); 112,2 (C-8); 129,0 (C-1); 98,8 (C-4), hai
nhém methoxy ¢ dc 54,1 (3-OMe); 56,1 (6-OMe), sau tin hiéu carbon khong lién két
truc tiép v6i hydro. Do chuyén dich cua cac carbon ¢ dc 133,7 (C-8b); 137,2 (C-8a),
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158,0 (C-3); 153,9 (C-6) cho phép xac dinh cac carbon nay lién két truc tiép vi oxy
va nito. Cac dit liéu nay goi ¥ cau trac ciia hop chit alkaloid khung S-carboline [109]
chtra hai nhom methoxy. Trén phé COSY cua hop chit CBL1 quan sat dugc mot hé
tuong tac spin-spin ciia vong thom gitra H-7 vdi H-8
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8.4 8.2 8.0 7.8 7.6 7.4 7.2 pPpm

Hinh 3.41. Phé COSY gidn réng ciia hop chdt CBLI
Bdng 3.12. 86 liéu phé NMR ciia CBLI va hop chdt tham khdo

C *oc? oc™* on®* (dang pic, J = Hz)
1 134,1 129,0 8,40 (s)

3 138.4 158.,0 -

4 116,0 98,8 7,30 (s)

4a 130,4 119,8 -

4b 122,2 121,8 -

5 122,7 104,1 7,50 (d, 2,0)

6 120,8 153,9 -

7 129,7 118,8 7,17 (dd, 2,0; 8,0)
8 112,8 1122 7,34 (d, 8,0)

8a 142,7 137,2 -

8b 137,8 133,7 -

3-OMe 54,1 4,02 (s)

6-OMe 56,1 3,92 (s)

“]125MHz, *500MHz, <CDCl;3, *Sc ciia norharmane do trong dung méi CD3;OD tham khdo tai
liéu s6 [109].
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Trén phd HMBC ctiia CBL1 ta thiy cac twong tac xa gitta H-5 voi C-7/C-8a/C-
6, tuong tac gitra H-7 vdi C-5/C-8a va tuong tac gitra H-8 voi C-4b/C-6 cho phép xac
dinh vong A bi thé & 3 vi tri 1,3,6. Tuong tac gitta H-1 v6i C-8b/C-3, twong tac gitra
H-4 véi C-4a/C-4b/C-8b ciing dugc quan sat thiy trén phd HMBC. Ngoai ra, twong
tac HMBC gitra hai nhom methoxy ¢ ou4,02 (3H, s, 3-OMe) va 3,92 (3H, s, 6-OMe)
lan luot v6i C-3 va C-6 cho phép xéac dinh vi tri ciia 2 nhém methoxy gin voi C-3 va
C-6. Tur cac dir liéu phé 1D-NMR va 2D-NMR, céu trac cta hop chit CBL1 dugc
xéc dinh 14 3,6-dimethoxy-9H-pyrido[3,4-b]indole va 1a mot hop chit méi.
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Hinh 3.42. Phé HMBC ciia hop chit CBLI
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Hinh 3.43. Cdc twong tdc chinh trén phé COSY, HMBC ciia CBLI
3.1.2.2. Hop chdt CBL2: 4a,10a-dihydroxyaromadendrane-13-oic acid (chit méi)

H
1
L

CBL2 45,10 a-dihydroxyaromadendrane
Hinh 3.44. Cdu triic héa hoc cia hop chit CBL2 va chdt tham khdo
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Hop chat CBL2 thu duoc dudi dang chat dau khong mau, do quay cuc [a]3?
+97,68 (¢ 0,51, MeOH). Trén pho khéi phan giai cao HR-ESI-MS cuia hop chit CBL2
xudt hién pic ion gia phan tir tai m/z 286,2011 [M + NH4]" (Tinh toan 1y thuyét cho
cong thire phan tir [C15sH2sNO4]", m/z 286,2018), két hop vé6i dit liéu phd 3C-NMR
va HSQC phu hop vé6i cong thirc phan tir C1sHa404. Trén phd 'H-NMR cua hop chat
CBL2 xuit hién tin hiéu cta ba nhoém methyl singlet tai ou 1,08 (3H, s, H-12); 1,06
(3H, s, H-15); 0,93 (3H, s, H-14), tin hiéu cua bon nhém methylene ¢ Ju 0,81 (1H,
m, H-8a); 1,70 (1H, m, H-8b); 1,56 (1H, m, H-2a); 1,73 (1H, m, H-2b); 1,31 (1H, m,
H-3a); 1,54 (1H, m, H-3b); 1,44 (1H, m, H-9a); 1,59 (1H, m, H-9b), tin hi¢u cua bon
nhom methine tai on 2,07 (1H, ddd, J=4,2, 10,8, 10,8 Hz, H-1); 1,58 (1H, m, H-6);
1,36 (1H, m, H-7); 0,82 (1H, m, H-5). Ngoai ra con c6 tin hi€u cta hai proton thude
hai nhom hydroxyl tai on 4,02 (1H, br. s); 4,05 (1H, br. s).

Pho *C-NMR két hop phé HSQC ctia CBL2 cho thdy tin hiéu cta 15 nguyén
tr carbon, bao gém ba nhom methyl tai oc 11,0 (C-12); 19,6 (C-14); 25,5 (C-15), bon
nhém methylene tai dc 19,4 (C-8); 23,6 (C-2); 40,2 (C-3); 43,4 (C-9), boén nhém
methine ¢ oc 26,3 (C-7); 26,4 (C-6); 46,0 (C-5); 53,6 (C-1), ba nguyén tur carbon
khong lién két truc tiép v6i hydro ¢ dc 73,4 (C-10); 78,0 (C-4); 27,1 (C-11), va mot
nhém carbonyl & 5c 178,3 (C-13). Céc dit kién phd nhu trén cho phép du doan ciu
tric cia CBL2 13 mot mot sesquiterpene. Phd COSY cua CBL2 cho thiy mot hé
tuong tac spin — spin gitra H-3 v6i H-2/H-1/H-5/H-6/H-7/H-8/H-9. Quan sat trén pho
HMBC, cac tuong tac gitra H-12 vo1 C-11/C-13/C-6/C-7 cho phép xac dinh vi tri
nhoém CH3-12 va nhém -COOH duoc gén tai vi tri C-11. Céc tuong tac gitta H-14 vdi
C-10/C-1/C-9 cho phép xac dinh vi tri cia nhém CHz-14 dugc gén tai vi tri C-10, cac
tuong tac gitta H-15 véi C-4/C-3/C-5 cho phép xéac dinh vi tri nhém CH3s-15 dugce
gén tai vi tri C-4. Nhu vay, hai nhém hydroxyl dugc xac dinh gén tai vi tri C-4 va C-
10. Ngoai ra, phd HMBC con c6 cac tuong tac giita H-1 voi C-5/C-10/C-14, giita H-
5 voi C-1/C-4/C-10/C-15, gitta H-6 véi C-1/C-4/C-5, gitra H-2a voi C-1/C-5/C-4,
gitra H-3b voi C-4/C-5/C-1, gitta H-8b véi C-6/C-7/C-10, gitta H-9a vi C-7/C-8/C-
10/C-14, gitra H-9b v6i C-1/C-10.
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x105 |* Scan (rt: 0.989 min) THHC_F-CBOA17A.d

15
14. 286.2011
1.3
12,
1.1,

0. 291.1561
0.8
0.7
0.6
05
0.4
0.3
02 268.1900 279.1214

0.11 251.1611 257.1378 265.1392 ‘ ‘ 302.1955
Ou\“w“\‘l\‘w‘\\‘\“\“‘\\\\‘\L“\\‘\““\.‘\h ““““““\‘l

250 255 260 265 270 275 280 285 290 295 300 305
Counts vs. Mass-to-Charge (m/z)

WNn=ouNO LN RO oW oo 0w oD
A OO0 OME- O PO NN OO0
COoOMEDIMEnS oo oo OO AW U e U s s

bl

2 1 0 ppm
L —
4 gEiE
- Ol =0l |

Hinh 3.46. Phé 'H-NMR ciia hop chit CBL2




85

T T T I T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm
Hinh 3.47. Pho *C cua hop chat CBL2
|
- (
) %
.
a8 - L ]
L ]
® [ ]
-
* ' t
-
L ] . (-
1 1 1 ] 1] 1 1 ] 1] 1 I ] 1 1 I 1]
o wm ~] -1 oh & w w = = et W K L | = s
(5] L=1 n (=] L L=1 in (=] w (=] w (=] w L= w (=] 'g

Hinh 3.48. Phé HSOC cua hop chit CBL2



86

2= T T T T T T T
2:2 2.0 1.8 1.6 1.4 1:2 1.0 0.8 ppm
Hinh 3.49. Pho COSY gian rong cua hop chat CBL2
-
) -
[ ® = .7
- - -
— = F A AR ;_ =
T e > .
£ & 2 2 &8 8 &8 & 5 &8 & &8 =5 & 8 8 & 5 &5

Hinh 3.50. Phé HMBC ciia hop chit CBL2
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CAu hinh tuong ddi cua hop chit CBL2 dugc x4c dinh dua vao viéc so sanh véi cac
dir liéu phd NMR tham khéo, cac gia tri hang s6 ghép cdp va phén tich cic twong tac trén
phd NOESY cuia hop chat CBL2. Hang sé ghép cip J = 10,8 giita proton H-5 va proton H-
1/H-6 chung t rang proton H-5 c¢6 ciu hinh rans v6i proton H-1 va proton H-6. Diéu nay
ciing dugc thé hién bang viéc khong quan sat thiy twong tic NOESY cua proton H-5 véi
proton H-1 va proton H-6. Tuong tic NOESY cua proton H-5 (dinh hudng f) véi proton
CH;-14 va proton CH3-15 chimg to rang nhom CHs-14 va CH;z-15 ¢6 dinh huéng f. Ngoai
ra, so sanh d6 chuyén dich héa hoc *C-NMR cua nhom methyl CH3-12 (5c 11.0) va nhom
axit carboxylic C-13 (dc 178.3) cua hop chit CBL2 véi cac hop chat tham khao 10,14a-
dihydroxy-alloaromandendran-12-oic acid (C-12 (dc 23.7); C-13 (dc 174.5) [110] va
soltorvum D (C-12 (6c 11.7), C-13 (5c 179.5) [111] gitp xéac dinh c4u hinh tuong dbi cia
nh6m methyl CH3-12 14 # va nhém axit carboxylic C-13 1a o. Nhu vay, hop chat CBL2

duoc xac dinh 1a 4a,100-dihydroxyaromadendrane-13-oic acidva 1a mdt hop chat mai.

2.0 1.8 1.6 1.4 1.2 1.0 0.8 ppm

HMBC —
COSY =

Hinh 3.52. Cdc tuwong tdc chinh trén phé COSY, HMBC ciia CBL2
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Bdng 3.13. 86 liéu phé NMR ciia CBL2 va hop cht tham khdo

C L Ton oc™* on®* (dang pic, J = Hz)
1 56,4 53,6 2,07 (ddd, 4,2; 10,8; 10,8)
2 23,8 23,6 1,56 (*); 1,73 (m)

3 41,1 402 1,31 (m); 1,54 (*)

4 80,4 78,0 -

5 48,5 46,0 0,82 (m)

6 28,3 264 1,58 (%)

7 26,6 263 1,36 (m)

8 20,2 194 0,81 (m); 1,70 (m)

9 44,5 434 1,44 (m); 1,59 (¥)

10 75,1 73,4 -

11 19,6 27,1 -

12 16,5 11,0 1,08 (s)

13 28,7 1783 -

14 20,4 19,6 0,93 (s)

15 24,5 25,5 1,05 (s)
150MHz, "600MHz, “(CD3)>S0, 700 MHz, *Tin hiéu bi chdp pic, #5c cua 4p,10a-
dihydroxyaromadendrane do trong dung méi CDCls tham khao tdi liéu s6 [112].

3.1.2.3. Hop chat CBL3: 4p,10a-dihydroxyaromadendrane

Hinh 3.53. Céu triic héa hoc cia hop chdt CBL3

Phd 'H-NMR ctia CBL3 xuét hién tin hiéu ctia bén nhom methyl singlet tai on
1,23 (3H, s, H-8, H-14); 1,15 (3H, s, H-14, H-11); 1,02 (6H, s, H-12, H-13), tin hi¢u
ctia bdn nhém methylene & ou 1,70 (1H, m, H-9b); 1,50 (1H, m, H-9a); 2,05 (1H, m,
H-8b); 0,89 (1H, m, H-8a); 1,67 (1H, m, H-3); 1,56 (1H, m, H-2), tin hi€u cua bdn
nhém methine tai ou 1,84 (1H, m, H-1); 1,19 (1H, m, H-5); 0,41 (1H, dd, J = 10,2,
11,2 Hz, H-6); 0,63 (1H, td, J = 6,5, 11,5 Hz, H-7). Ngoai ra con c¢¢ tin hi¢u cua 4
nhoém methyl singlet tai 1,23 (3H, s, H-15); 1,15 (3H, s, H-14); 1,02 (6H, s, H-12, H-
13).

Ph6 *C-NMR ctia CBL3 két hop pho DEPT xuat hién tin hiéu cta 15 nguyén
tir carbon bao gom 4 nhom methyl tai oc 16,4 (C-12); 20,3 (C-14); 24,5 (C-15); 28,6
(C-13), 4 nhom methylene tai dc 20,2 (C-8); 23,8 (C-2); 41,1 (C-3) va 44,5 (C-9); 4
nhom methine tai dc 26,6 (C-7); 28,3 (C-6); 48,4 (C-5) va 56,4 (C-1), 3 nguyén tu
carbon khong lién két truc tiép v6i hydro tai dc 19,5 (C-11); 75,0 (C-10) va 80,3 (C-
4). Cac dir kién phd nhu trén cho phép du doan ciu tric cia CBL3 la mot
sesquiterpene.
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Dit liéu phd cua hop chit CBL3 c6 sy twong dong véi dir liéu phd di cong bd
ciia hop chit 48,10a-dihydroxyaromadendrane [112] (Bang 3.14). Do d6 cé thé
khang dinh hop chat CBL3 14 48,10a-dihydroxyaromadendrane.

Bdng 3.14. 86 liéu phé NMR ciia CBL3 va hop cht tham khdo

C ocd oc™* ou”* (dang pic, J = Hz)
1 56,4 56,4 1,84 (m)

2 23,8 238 1,56 (m)

3 412 41,1 1,67 (m)

4 80,4 80,3

5 48,5 48,4 1,19 (m)

6 28,3 283 0,41(dd, 10,2; 11,2)
7 26,6 26,6 0,63 (td, 6,5; 11,5)
8 202 202 0,89 (m); 2,05 (m)

9 44,5 445 1,50 (m); 1,70 (m)
10 75,1 75,0

11 19,6 19,5

12 16,5 164 1,02(s)

13 28,7 286 1,02 (s)

14 20,4 203 1,15(s)

15 245 245 123 (s)

a125MHz, ®500MHz, <CDCl3, “100MHz, *6c ciia 4p, 10a-dihydroxyaromadendrane do trong
dung méi CDCl; tham khao tai liéu sé [112].
3.1.2.4. Hop chat CBLA4: Litseachromolaevane A

Hinh 3.54. Céu triic héa hoc cia hop chdt CBL4

Pho 'H-NMR ciia hop chdt CBL4 xuét hién tin hiéu ctia ba proton thom hé
ABX tai ou 6,67 (1H, d, J = 8,0 Hz, H-1); 6,84 (1H, d, J = 4,5 Hz, H-4); 6,85 (1H,
m, H-2), tin hiéu cta bén nhom methyl tai on 0,73 (3H, d, J = 6,5 Hz, H-13); 1,01
(3H, d, J = 6,5 Hz, H-12); 2,04 (3H, s, H-14); 2,24 (3H, s, H-15), tin hi¢u cua hai
nhém methine tai on 1,85 (1H, m, H-11); 2,61 (1H, ddd, J = 3,5; 12,0; 8,0 Hz, H-6)
va tin hi¢u ctia hai nhém methylene tai ou 1,74 (1H, m, H-7b); 2,10 (1H, m, H-7a),
2,17 (1H, m, H-8b); 2,22 (1H, m, H-8a).

Trén phd *C-NMR va phd DEPT két hop v6i phd HSQC cua hop chat CBL4
cho thay tin hiéu ctia 15 nguyén tir carbon bao gdm 5 nguyén tir carbon thuéc nhoém
methine trong d6 c6 3 nguyén tir carbon thudc vong thom ¢ dc 115,6 (C-1); 127,3 (C-
2) va 128,6 (C-4), va hai tin hi€u carbon methine tai oc 44,3 (C-6) va 33,0 (C-11), tin

hiéu carbon thom khong lién két véi hydro, trong d6 bao gdm hai tin hiéu cta carbon
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tai 5c 129,8 (C-3, C-5) va mét tin hiéu ctia nguyén tir carbon vong thom lién két truc
tiép v6i oxy & 152,0 (C-10), mét tin hiéu carbon ctia nhém carbonyl tai dc 210,7 (C-
9) va tin hiéu ctia bén nguyén tir carbon methyl tai dc 20,9 (C-12), 21,2 (C-13), 30,0
(C-14) va 20,7 (C-15).

Trén phé COSY thdy cac hé twrong tic spin — spin giita H-1 véi H-2, giita H-6
voi H-7/H-11, gitta H-7 vo1 H-8 va tuong tac gitra H-11 v61 H-12/H-13. Quan sat
trén phd HMBC thay cac tuong tac trong vong thom cta H-1 véi C-3/C-5/C-10, H-2
vo1 C-1/C-4/C-10 va H-4 v61 C-2/C-10. Vi tri cia nhém CH3-15 duoc xac dinh dua
vao cac tuong tac voi C-3/C-2/C-4. Tuong tu, vi tri nhanh trén dugc gén vao C-5 cua
vong thom dua vao tuong tac gitta H-7 voi C-5 va H-11 véi C-5. Ngoai ra vi tri ciia
cac nguyén tir carbon ngoai vong thom ciing dugc xac dinh dua vao mot sd tuong tac
chinh giira cic proton va carbon trén phé HMBC dugc biéu dién ¢ hinh 3.55 dudi

day.

Hinh 3.55. Tuong tdc COSY va mét sé twong tdc HMBC chinh ciia hop chat CBL4
Bdng 3.15. 86 liéu phé NMR ciia CBLA4 va hop chdt tham khdo

C foc? oc™* on’* (dang pic, J = Hz)
1 115,7 115,6 6,67 (d, 8,0)

2 127,3 127,3 6,85 (m)

3 129,8 129,8 -

4 128,5 128,6 6,84 (d, 4,5)

5 129,9 129,8 -

6 442 442 2,61 (ddd, 3,5; 12,0; 8,0)
7 267 26,7 2,10 (m), 1,74 (m)

8 418 41,8 2,22 (m), 2,17 (m)

9 210,6 210,7 -

10 151,9 152,0 -

11 33,0 33,0 1,85 (m)

12 209 20,9 1,01 (d, 6,5)

13 213 212 0,73 (d, 6,5)

14 30,1 30,0 2,04 (s)

15 20,7 20,7 2,24 (s)

“]125MHz, *500MHz, “<CDCls, *6c ciia litseachromolaevane A do trong dung méi CDCls tham
khdo tai liéu sé [113].
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Dit liéu phd cua hop chat CBL4 trung khép véi dir 1iéu phd dd cong bd cua
hop chét litseachromolaevane A (Bang 3.15) [113]. Do d6 c6 thé khang dinh CBL4
13 hop chat litseachromolaevane A.

3.1.2.5. Hop chat CBL5: Curcumin
O OH

2 7 13 15
MeO.; LN . NG 15.OMe
T
4 6 19 7
HO e i OH

Hinh 3.56. Cdu tric héa hoc ciia hop chdt CBLS
Bdng 3.16. 6 liéu phé NMR ciia CBL5 va hop chit tham khdo

C *ocd oc™* ou”* (dang pic, J = Hz)
1 126,8 127,8 -

2 111,8 109,7 7,05 (d, 2,0)

3 149,8 147,9 -

4 148,5 146,8 -

5 116,2 114,8 6,93 (d, 8,0)

6 121,6 121,8 7,12 (dd, 2,0; 8,0)
7 141,2 140,5 6,50 (d, 16,0)

8 123,6 122,9 7,60 (d, 16,0)

9 183,7 183,3 -

10 101,4 101,1 3,95 (s)

11 183,7 183,3 -

12 123,6 122,9 7,57 (d, 16,0)

13 141,2 140,5 6,46 (d, 16,0)

14 126,8 127,8 -

15 111,8 109,7 7,05 (d, 2,0)

16 149,8 147.,9 -

17 148,5 146,8 -

18 116,2 114,8 6,93 (d, 8,0)

19 121,6 121,8 7,12 (dd, 2,0; 8,0)
3-0Me 562 56,0 3,95 (s)

16-OMe 56,2 56,0 3,95 (s)

“]150MHz, *500MHz, °CDCl3,75MHz, *Sc ciia curcumin do trong dung méi (CD3)2SO tham
khdo tai liéu sé [114].

Hop chit CBL5 thu dugc dudi dang chit bot mau vang dam. Phé '"H-NMR
cua hop chat CBLS5 xuit hién tin hiéu cta 6 proton thudc hai vong thom h¢ ABX tai
on 7,12 (2H, dd, J = 2,0; 8,0 Hz, H-6, H-19); 7,05 (2H, d, J = 2,0 Hz, H-2, H-15);
6,93 (2H, d, J = 8,0 Hz, H-5, H-18), tin hi¢u cua 4 proton thudc 2 lién két d6i tai on
7,60 (1H, d, J = 16,0 Hz, H-8); 7,57 (1H, d, J = 16,0 Hz, H-12); 6,50 (1H, d, J = 16,0



92

Hz, H-7); 6,46 (1H, d, J = 16,0 Hz, H-13). Héng $b tuong tac cua 4 proton H-7 va
H-8, H-12 va H-13 16n (J = 16,0 Hz) nén 2 lién két d6i & mach nhanh c6 ciu hinh
trans. Ngoai ra, con co tin hiéu ciia 2 nhom methoxy singlet tai ou 3,95 (6H, s, 3-
OMe, 16-OMe) va mot nhom methylene singlet tai ou 3,95 (2H, s).
Phd 3C-NMR cuia hop chit CBL5 xut hién tin hiéu cta 21 nguyén tir carbon
bao gém 11 nhém methine tai oc 140,5 (C-7, C-13); 122,9 (C-8, C-12); 121,8 (C-6;
C-19), 114,8 (C-5, C-18); 109,7 (C-2, C-15); 101,1 (C-10), tin hi¢u cua 6 nguyén tir
carbon khong lién két tryc tiép véi hydro tai dc 147,9 (C-3, C-16); 146,8 (C-4, C-17);
127,8 (C-1, C-14), tin hi¢u ctia 2 nhom carbonyl tai dc 183,3 (C-9, C-11), tin hi€u cua
2 nhém methoxy tai dc 56,0 (3-OMe, 16-OMe).
Phén tich dit liéu pho cua hop chat CBLS5 c6 sy twong dong véi dir liéu phd da
cong bd cia hop chat curcumin [114] (Bang 3.16). Do d6 c6 thé khang dinh CBLS5 1a

curcumin.

3.1.3. Téng két cic hop chit phin lap dwoc tiv lodi Qué hwong Cinnamomum
bejolghota (Buch.- Ham. ex Nees) Sweet

Tu 2 b phan vo than va 14 loai Cinnamomum bejolghota (Buch.- Ham. ex
Nees) Sweet dd phan 1ap duoc 16 hop chat (CBT1-CBT11, CBL1-CBLS5) trong d6
co 5 hop chit mai va 11 hop chat da biét. Nam hop chit mé&i duoc dat tén 1a: 3,4-
bis(3,4-dimethoxyphenyl) pyridine (CBT1); 1-(4-hydroxybenzyl)-6-
hydroxyisoquinoline (CBT2); 4-(3,4-dimethoxyphenyl)-2-methyl pyridine (CBT3);
3,6-dimethoxy-9H-pyrido[3,4-b]indole (CBL1); 4a,10a-dihydroxyaromadendrane-
13-oic acid (CBL2) va 11 hop chat da biét gdm: spathulenol (CBT4); 48,100-
dihydroxyaromadendrane (CBL3); (3,4-dimethoxycinnamyl alcohol (CBT6); 3,4-
dimethoxycinnamaldehyde (CBT?7); veratric acid (CBTS8); veratraldehyde (CBT9);
curcumin (CBLS); 5,7-di-O-methyl-3',4'-methylenedioxyflavan-3-ol (CBTS);
ergosta-4,6,8(14), 22-tetraen-3-one (CBT10); afzelin (CBT11);
litseachromolaevanes A (CBL4).

OMe OMe 0\
HO N (0]

MeO MeO

Q@ o

| X = i \

MeO _N O . _N '//OH

O CBT2 OH CBT3 OMe
MeO CBT5

CBT1 (@] o
MeO

MeO MeO CBT7 MeO MeO

CBT6 CBT8 CBT9
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MeO OMe

: AN NS ‘ OMe
CBL2 HO CBL5 OH cBL4

Hinh 3.57. Cdu triic cdc hop chat CBTI-CBT11, CBL1-CBLS5 phdn ldp tir loai
Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
Qua két qua phan tich cdu tric cua cac hop chat tir cdy Cinnamomum
bejolghota (Buch.- Ham. ex Nees) Sweet, cac hop chit thudc 16p chat chinh 1a
alkaloid, flavonoid va terpenoid. Nhitng hop chat ké trén thé hién sy twong dong cao
vé thanh phén hoéa hoc duge cac nha khoa hoc cong bd lién quan dén céc loai thudc

chi Cinnamomum.

3.1.4. Xdc dinh cdu triic cdc hop chit dwoc phin lip tiv loai Mo qud ving
Cryptocarya concinna Hance
3.1.4.1. Hop chdt CCI1: Atheroline

Hinh 3.58. Céu triic héa hoc cia hop chat CC1

Ph6 '"H-NMR cua hop chit CC1 xuét hién tin hiéu cta ba proton thom tai dn
7,63 (1H, s, H-3); 7,74 (1H, s, H-8) va 8,72 (1H, s, H-11), tin hi€u cua hai proton
thudc di vong chtra nito ¢ ou 8,06 (1H, d, /= 5,2 Hz, H-4) va 8,82 (1H, d, /= 5,2 Hz,
H-5). Ngoai ra con xuét hién tin hiéu cua ba nhom methoxy tai du 4,00 (3H, s, 10-
OMe); 4,02 (3H, s, 1-OMe) va 4,06 (3H, s, 2-OMe).

Ph6 '*C-NMR két hop véi phd HSQC ctua CC1 cho thiy tin hiéu cta 19
nguyén tir carbon, bao gém mot nhom carbonyl tai dc 180,2 (C-7), tin hi¢u cua 12
nguyén tir carbon thudc 2 vong thom tai dc 150,5 (C-1); 118,7 (C-1a); 120,9 (C-1b);
156,4 (C-2); 106,8 (C-3); 135,1 (C-3a); 126,8 (C-7a); 113,3 (C-8); 157,6 (C-9); 152.,9
(C-10); 110,6 (C-11) va 126,4 (C-11a), trong d6 d6 chuyén dich hoéa hoc ciia cac
nguyén tu carbon C-1, C-2, C-9 va C-10 ¢ trong khoang 150-157 ppm goi y cho su

c6 mit cla cac nguyén tir carbon thom lién két truc tiép véi oxy. Trong khi d6 phd
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13C-NMR chi cho thiy tin hiéu cta 3 nguyén tir carbon methoxy (55,6; 56,4 va 60,2).
Tir d6 c6 thé khing dinh hop chdt CC1 c6 ba nhém methoxy va mot nhém hydroxy
lién két truc tiép voi vong thom. Ngoai ra con xudt hién tin hiéu cua 3 nguyén tir
carbon thudc di vong thom chira nito tai oc 123,8 (C-4); 144,4 (C-5) va 144,8 (C-6a).
Phd COSY cuia hop chit CC1 cho thdy mét hé twong tac spin — spin gitta H-4 v6i H-
5. Ngoai ra, phé HMBC ctia hop chat xuét hién cac twong tac gitra H-3 v6i C-1/C-
1b/C-2/C4, twong tac gitra H-4 voi C-1b/C-3, H-5 voi C-3a/C-4/C-6a, H-8 véi C-7/C-
7a/C-10, H-11 v61 C-1a/C-10/C-11a, 1-OMe tuong tac voi C-1, 2-OMe tuong tac voi
C-2 va 10-OMe tuong tac voi C-10. Cac tuong tac gilta proton véi carbon nay cho
phép xéc dinh vi tri cic nhém methoxy, hydroxy va cdu triic ctia hop chit CC1. Cac
tuong tac COSY va mot sé twong tac HMBC chinh ctia hop chat CC1 duogc biéu dién
6 hinh 3.59.
Bang 3.17. 86 liéu phé NMR ciia CCI va hop chdt tham khdo

C oc™* ou™¢ (dang pic, J=Hz) *ou®(dang pic, J = Hz)
1 150,5 - -

la 118,7 - -

1b 120,9 - -

2 156,4 - -

3 106,8 7,63 (s) 7,60 (s)

3a 135,1 - -

4 123.8 8,06 (d, 5,2) 8,03 (d, 5,0)
5 1444 8,82 (d, 5,2) 8,80 (d, 5,0)
6a 144,8 - -

7 180,2 - -

7a 156,4 - -

8 113,3 7,74 (s) 7.73 (s)

9 157,6 - -

10 1529 ] ;

11 110.6 8,72 (s) 8,70 (s)

11a 1264 ] ;

1-OMe 602 4,00 (s) 4,00 (s)
2:0Me 564 4,02 (s) 4,00 (s)
10-OMe 556 4,06 (s) 4,05 (s)

“]150MHz, "600MHz, CDCI3, “100MHz, *ou ciia atheroline do trong dung méi (CD3)2SO
tham khao tai liéu sé [115].
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Hinh 3.59. Tuwong tdc COSY va mét sé twong tdc HMBC chinh ciia hop chdt CC1
Dua trén dir liéu phé 1D-NMR va 2D-NMR cua hop chat CC1 cung véi dit

liéu pho di cong bd cua atheroline [115] (Bang 3.17) thay sy twong dong giita 2 hop

chat nay. Do d6 céc thé xac dinh hop chat CC1 1a atheroline.

3.1.4.2. Hop chdt CC2: 3- methoxynuciferine

Hinh 3.60. Céu triic héa hoc ciia hop chdat CC2

Ph6 'H-NMR ctia hop chat CC2 cho thay sy xuat hién ciia bén proton vong
thom tai ou 7,25 (1H, d, J = 7,8 Hz, H-8); 7,21 (1H, td, J = 7.8; 1,2 Hz, H-9); 7,30
(1H,td, J=7,8; 1,2 Hz, H-10); 8,24 (1H, dd, J=7,8; 1,2 Hz, H-11), cac proton thudc
di vong chtra nito & du 3,18 (1H, m, H-4a); 2,85 (1H, m, H-4b); 3,10 (1H, m, H-5a);
2,68 (1H, m, H-5b), proton cua nhém methylene tai ou 3,13 (1H, m, H-7a); 2,96 (1H,
m, H-7b), proton cua nhoém methine tai on 2,51 (1H, m, H-6a). Ngoai ra con xuét hién
tin hiéu cua proton thudc ba nhdm methoxy lién két truc tiép véi vong thom tai o
3,95 (3H, s, 3-OMe); 3,91 (3H, s, 2-OMe); 3,72 (3H, s, 1-OMe) va mot nhom methyl
lién két voi nito tai 2,60 (3H, s).

Phd *C-NMR két hop véi phé DEPT ctia hop chat CC2 cho thiy sy xuét hién
tin hiu ctia 20 nguyén tir carbon, bao gdm 12 nguyén tir carbon thudc hai vong thom
tai oc 150,3 (C-1); 122,5 (C-1a); 122,6 (C-3a); 145,4 (C-2); 150,3 (C-3); 130,6 (C-
11a); 135,5 (C-7a); 127,0 (C-11); 127,1 (C-10); 127,7 (C-9); 127,8 (C-8) va 131,9
(C-1b), trong d6 tin hi€u cua céc nguyén tir carbon ¢ vi tri C-1, C-2 va C-3 ¢6 do
chuyén dich ¢ trong khoang 150 ppm goi ¥ cho sy ¢6 mit ciia cac nguyén tir carbon
vong thom lién két tryc tiép v6i oxy. Phé '>*C-NMR con cho thiy tin hiéu ciia ba
nguyén tir carbon methoxy tai dc 60,4 (C-1); 60,6 (C-2) va 60,9 (C-3). Tir d6 co thé
khang dinh hop chat CC2 c6 3 nhom methoxy lién két truc tiép voi vong thom lan

luot tai cac vi tri C-1, C-2 va C-3. Ngoai ra, con c6 tin hi€u cua mdt carbon methine
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tai oc 62,3 (C-6a), ba nguyén tir carbon methylene trong d6 ¢6 hai nguyén tir thudce di
vong chura nito tai oc 23,2 (C-4); 52,7 (C-5), va 1 nguyén tir carbon tai oc 34,3 (C-7).
Dua trén dit liéu phd 1D-NMR cua hop chit CC2 cung véi dit liéu phd da
cong bd cua hop chit 3-methoxynuciferine [116] (Bang 3.18) thdy su twong dong
giira hai hop chit ndy. Do d6 cac thé khang dinh CC2 1a 3-methoxynuciferine.
Bang 3.18. S6 liéu phé NMR ciia CC2 va hop chat tham khdo

C *oc Oc™* ou™¢ (dang pic, J = Hz)
1 150,2 150,2 -
la 122,6 122,4 -
1b 132,0 131,9 -

1452 1454 ]
3 150,1 150,2 -
3a 122,9 122,6 -
4 23.8 232 3,18 (m), 2,85 (m)
5 53,0 52,3 3,10 (m), 2,68 (m)
6a 62.6 62,3 2,51 (m)
7 348 343 3,13 (m), 2,96 (m)
7a 135.9 135.4 ]
8 127.8 127.8 7,25 (d, 7.8)
9 127,7 127,7 721 (td, 7.8: 1,2)
10 127.0 127.1 7,30 (td, 7,8; 1,2)
11 126,9 1270 8,24 (dd, 7,8: 1,2)
11a 131.5 130.6 ]
1-OMe 60,4 60,4 3,72 (s)
2-OMe 60,6 60,6 3,91 (s)
3-OMe 60,9 60,9 3,95 (s)
N-Me 44,0 432 2,60 (s)

“]150MHz, "600MHz, ‘CDCl;, *dc ciia 3-methoxynuciferine do trong dung méi CDCl; tham
khdo tai liéu sé [116].
3.1.4.3. Hop chdt CC3: O-methylmoschatoline

Hinh 3.61. Céu triic hda hoc ciia hop chat CC3
Pho '"H-NMR cua hop chit CC3 xuét hién tin hiéu ctia bén proton thom tai du
7,54 (1H, td, J = 1,2; 7,8 Hz, H-9); 7,75 (1H, td, J = 1,2; 7,8 Hz, H-10); 8,58 (1H,
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dd,/=1,2; 7,8 Hz, H-11) va 9,11 (1H, d, J = 7,8 Hz, H-8), hai proton thudc di vong
thom chtra nito & ou 8,21 (1H, d, J = 5,4 Hz, H-4) va 8,96 (1H, d, J = 5,4 Hz, H-5).
Ngoai ra con xuat hién tin hiéu cua proton thudc 3 nhom methoxy lién két truc tiép
voi vong thom tai du 4,08 (3H, s, 1-OMe); 4,10 (3H, s, 2-OMe) va 4,19 (3H, s, 3-
OMe).

Bang 3.19. S6 liéu phé NMR ciia CC3 va hop chat tham khdo

C o Oc™* ou™* (dang pic, J = Hz)
1 156,5 156,4 -
la 115,6 115,7 -
1b 122,8 122,8 -
1472 1473 -
3 148,4 148,5 -
3a 131,0 131,1 -
4 119,1 119,1 8,21 (d, 5,4)
5 1445 1446 896(d, 5.4)
6a 1454 1455 -
7 182,6 182,6 -
7a 131,4 131,5 -
8 128.9 1290 9,11 (d, 7.8)
9 128,1 1282 7,54 (td, 1,2; 7.8)
10 1343 1344 775 (td, 1,2: 7.8)
11 127.6 1276 8,58 (dd, 1,2: 7.8)
11a 134.5 1345 -
1-OMe 60,9 61,0 4,08 (s)
2:0Me 614 61,5 4,10 (s)
3-OMe 61,8 61,8 4,19 (s)

¢]150MHz, *600MHz, <CDCl;3, *6c ciia O-methylmoschatoline do trong dung méi CDCl; tham
khdo tai liéu sé [117].

Phd *C-NMR xuét hién tin hiéu cta 19 nguyén tir carbon, bao gdm mot nhém
carbonyl tai oc 182,6 (C-7), 12 tin hi€u cuia nguyén tur carbon thudc 2 vong thom &
oc 156,4 (C-1); 115,7 (C-1a); 122,8 (C-1b); 147,3 (C-2); 148,5 (C-3); 131,1 (C-3a);
131,5 (C-7a); 129,0 (C-8); 128,2 (C-9); 134,4 (C-10); 127,6 (C-11) va 134,5 (C-11a),
trong d6 tin hiéu ctia cac nguyén tir carbon & vi tri C-1, C-2 va C-3 ¢6 do chuyén dich
¢ trong khoang 150 ppm goi ¥ su c6 mat cia cac nguyén tur carbon vong thom lién
két tryc tiép véi nguyén tir oxy, ba nguyén tir carbon thudc di vong thom chta nito ¢
5c 119,1 (C-4); 144,6 (C-5); 145,5 (C-6a). Ngoai ra, phé *C-NMR cho thiy tin hiéu
ctia ba nguyén tir carbon methoxy tai dc 61,0, 61,5 va 61,8. Tir d6 c6 thé khang dinh
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hop chit CC3 c6 ba nhom methoxy lién két truc tiép voi vong thom 1an luot tai cac
vi tri C-1, C-2 va C-3.

Dua trén dit liéu phd 1D-NMR cua hop chit CC3 cung véi dir liéu phé da
cong bd ciia O-methylmoschatoline [117] (Bang 3.19) thdy sy twong dong giita hai
hop chét nay. Do d6 c6 thé xac dinh CC3 1a O-methylmoschatoline.
3.1.4.4. Hop chdt CC4: Lysicamine

Hinh 3.62. Céu triic héa hoc ciia hop chat CC4
Bdng 3.20. S6 liéu NMR ciia CC4 va hop chat tham khdo

C foc? oc™* ou®* (dang pic, J = Hz)
1 152,1 152,1 -
la 134,3 134,3 -
1b 119,8 119,9 -
2 156,8 156,9 -
3 106,4 106,5 7,23 (s)
3a 145,0 145,0 -
1221 122.2 7,80 (d, 4,8)
5 145 4 1453 8,91 (d, 4.8)
6a 152,0 152,1 ;
7 182,7 182,7 -
Ta 128,9 128,9 -
8 128.8 128.8 9,18 (d, 7,8)
9 123.6 123.6 7,58 (td, 1,2; 7.8)
10 132,1 132,1 7,77 (td, 1,2; 7.8)
1 128,4 128,5 8,59 (dd, 1,2; 7.8)
Ila 135,5 135,5 -
I-OMe 56,2 56,2 4,03 (s)
2-OMe 60,6 60,7 4,10 (s)

“]150MHz, *600MHz, <CDCI3, *dc cia lysicamine do trong dung méi CDCl; tham khdo tai
liéu sé [117].

Phd 'H-NMR cua hop chit CC4 xuat hién tin hiéu ctia nim proton tai du 9,18
(1H, d, J= 7,8 Hz, H-8); 8,59 (1H, dd, J = 1,2; 7,8 Hz, H-11); 7,77 (1H, td, J = 1,2;
7,8 Hz, H-10); 7,58 (1H, td, J=1,2; 7,8 Hz, H-9); 7,23 (1H, s, H-3), hai proton thudc
di vong thom chtra nito ¢ ou 7,80 (1H, d, J=4,8 Hz, H-4) va 8,91 (1H, d, /= 4,8 Hz,
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H-5). Ngoai ra con xuét hién tin hiéu cta proton thudc hai nhém methoxy lién két
tryc tiép v6i vong thom tai ou 4,03 (3H, s, 1-OMe) va 4,10 (3H, s, 2-OMe).

Phd '*C-NMR cuia CC4 xuét hién tin hiéu cta 18 nguyén tir carbon, bao gom
mot nhém carbonyl tai dc 182,7 (C-7), 12 tin hi€u ctia nguyén tir carbon thudc 2 vong
thom tai dc 152,1 (C-1); 134,3 (C-1a); 119,9 (C-1b); 156,9 (C-2); 106,5 (C-3); 145,0
(C-3a); 128,9 (C-7a); 128,8 (C-8); 128,4 (C-11); 123,6 (C-9); 132,1 (C-10) va 135,5
(C-11a), trong d6 tin hiéu cua cac nguyén tir carbon & vi tri C-1, C-2 ¢6 d6 chuyén
dich khoang 150-157 ppm goi ¥ cho sy c6 mat cia cadc nguyén tir carbon vong thom
lién két truc tiép voi oxy. Ngoai ra, phd *C-NMR con cho thiy tin hi¢u cia hai
nguyén tur carbon methoxy tai dc 60,7 va 56,2. Ttir d6 co6 thé khéng dinh hop chit CC4
¢6 2 nhém methoxy lién két truc tiép v6i vong thom 1an luot tai cac vi tri C-1 va C-
2. Ngoai ra con xuét hién tin hiéu cta ba nguyén tir carbon thudc di vong thom chira
nito tai doc ¢ 122,2 (C-4); 145,3 (C-5) va 151,1 (C-6a).

Dua trén dit liéu phé 1D-NMR cua hop chit CC4 ta thdy CC4 c6 ciu trac gan
gidng véi cau trac ctia hop chat CC3 nhung it hon mot nhém methoxy va tring khép
v6i dir liéu phod da cong bd cua lysicamine [117] (Bang 3.20). Do d6 c6 thé xac dinh
CC4 1a lysicamine.
3.1.4.5. Hop chdt CC5: Oxodiscoguattine

Hinh 3.63. Céu triic hda hoc cia hop chat CC5

Ph6 'H-NMR cua hop chit CC5 xuét hién tin hiéu cta ba proton thom tai dn
8,56 (1H, brs, H-8); 7,73 (1H, brs, H-10) va 7,65 (1H, s, H-3), hai proton thudc di
vong thom chura nito tai ou 8,06 (1H, d, J=4,8 Hz, H-4) va 8,83 (1H, d, J= 4,8 Hz,
H-5). Ngoai ra con xuat hién tin hiéu cta proton thudc hai nhom methoxy lién két
truc tiép v6i vong thom & ou 4,06 (3H, s, 9-OMe); 3,97 (3H, s, 11-OMe) va proton
cua mot nhém methylenedioxy tai dn 6,25 (2H, s, OCH-0).

Phd '*C-NMR va phé DEPT cua CC5 xuit hién tin hiéu ctia 19 nguyén tir
carbon, bao gdbm mot nhom carbonyl tai c 179,5 (C-7), 12 tin hiéu cta nguyén tir
carbon thude 2 vong thom tai dc 147,8 (C-1); 123,5 (C-1a); 120,5 (C-1b); 151,3 (C-
2); 105,9 (C-3); 134,6 (C-3a); 117,9 (C-7a); 106,8 (C-8); 156,1 (C-9); 107,3 (C-10);
152,5 (C-11) va 130,2 (C-11a), trong d¢6 tin hi¢u cla cac nguyén tu carbon ¢ vi tri C-
1, C-2, C-9, C-11 ¢ @6 chuyén dich khoang 150-157 ppm goi ¥ su c6 mit cua cac
nguyén tir carbon vong thom lién két tryc tiép voi oxy. Pho *C-NMR con cho thay
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tin hi€u cua hai nguyén tir carbon methoxy tai dc 56,1 (9-OMe) va 60,2 (11-OMe), tir
d6 co thé khing dinh hop chit CC5 c6 2 nhom methoxy lién két truc tiép voi vong
thom 1an luot tai cac vi tri C-9 va C-11. Ngoai ra con xuét hién tin hiéu cta ba nguyén
tir carbon thude di vong thom chira nito & oc 6 127,9 (C-4); 144,2 (C-5) va 144,3 (C-
6a) va mdt nhém methylenedioxy tai oc 102,2 (OCH20).

Dit liéu phd 1D-NMR cua hop hop chit CC5 c6 sy trong dong voi thong tin
vé tin hiéu phd d3 cong bd cuia hop chit oxodiscoguattine [97]. Do d6 c6 thé khing
dinh CCS la oxodiscoguattine.
3.1.4.6. Hop chdt CC6: N-trans-feruloyl 3'-O-methyldopamine

> NI N H . + - OMe
MeO™ 3N \8/\@
@) : N
° OH

Hinh 3.64. Céu triic hda hoc cia hop chat CC6

Ph6 'H-NMR cua hop chit CC6 xuit hién tin hiéu cta sau proton thudc hai
vong thom h¢ ABX tai ou 7,13 (1H, brs, H-2); 6,80 (1H, d, J = 8,0 Hz, H-5); 7,04
(1H, dd, J = 8,0, 2,0 Hz, H-6) va 6,83 (1H, brs, H-2'); 6,74 (1H, d, J = 8,0 Hz, H-5");
6,68 (1H, dd, J = 8,0, 2,0 Hz, H-6"), tin hi¢u cua hai nhém methoxy tai ou 3,89 (3H,
s, 3-OMe); 3,84 (3H, s, 3'-OMe), tin hi¢u ctia hai nhém methylene tai du 3,50 (2H, t,
J=17,2 Hz, H-8'); 2,79 (2H, t, J = 7,2 Hz, H-7"), tin hi€u cua hai proton olefin ¢ Jdu
7,44 (1H, d, J = 15,6 Hz, H-7); 6,41 (1H, d, J = 15,6 Hz, H-8). Cau hinh trans cta
lién két doi giita C-7 va C-8 duoc xac dinh qua hang sb ghép cip J = 15,6 Hz cta hai
proton.

Trén phd '3C-NMR két hop v6i phd DEPT ciia CC6 cho thay tin hiéu cia 19
nguyén tir carbon bao gdm mot nguyén tir carbon thudc nhom carbonyl tai dc 169,2
(C-9), sau nhém methine thude hai vong thom & oc 111,6 (C-2); 116,5 (C-5) va 123,2
(C-6); 113,5 (C-2"; 116,2 (C-5"); 122,3 (C-6"), hai tin hiéu carbon thom khdng lién
két v6i hydro tai dc 128,3 (C-1); 132,0 (C-1"), bdn tin hiéu carbon thom lién két truc
tiép v6i oxy O dc 149,9 (C-3); 149,3 (C-3"); 148,9 (C-4); 146,0 (C-4"), hai nhoém
methine olefin tai dc 142,0 (C-7) va 118,8 (C-8), hai nhom methylene tai dc 36,2 (C-
7') va 42,4 (C-8"). Ngoai ra, trén phd *C-NMR con xuét hién tin hiéu cta hai nhom
methoxy tai dc 56,4. Vi vy mdi vong thom trong ciu tric ciia hgp chat CC6 déu
chtra mot nhém methoxy va mot nhém hydroxy.

Dir liéu pho 1D-NMR ciia hop chat CC6 tring khép véi thong tin vé tin hidu
pho di cong bd cua hop chit N-trans-feruloyl 3'-O-methyldopamine [118] (Bang
3.21). Do d6 hop chat CC6 dugc xac dinh 1a N-trans-feruloyl 3'-O-methyldopamine.
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Bang 3.21. 86 liéu phé NMR ciia CC6 va hop chat tham khdo

C #ocd oc™* ou”* (dang pic, J = Hz)
1 127,3 128,3 -

2 11,6 11,6 7,13 (brs)

3 149,9 149,8 -

4 149,0 148,9 -

5 116,5 1165 6,80 (d, 8,0)

6 123,2 123,2 7,04 (dd, 8,0; 2,0)
7 142,0 142,0 7,44 (d, 15,6)

8 118,8 118,8 6,41 (d, 15,6)

9 169,2 169,2 -

' 132,1 132,0 -

2 113,5 1135 6,83 (brs)

3 149,3 149,3 -

4' 146,1 146,0 -

5 116,2 116,2 6,74 (d, 8,0)

6' 122,3 122,3 6,68 (dd, 8,0; 2,0)
7 36,2 36,2 2,79 (t, 7,2)

g 4.5 42.4 3,50 (t, 7.2)
3-OMe 56,4 56,4 3,89 (s)

3.0Me 56,4 56,4 3.84 (s)

“]150MHz, Y600MHz, <CD;0OD. “125MHz, *c ciia N-trans-feruloyl 3'-O-methyldopamine do
trong dung méi CD3;OD tham khdo tdi liéu sé [118].
3.1.4.7. Hop chat CC7: Goniothalesdiol A

OMe

Hinh 3.65. Cau triic héa hoc cia hop chat CC7

Hop chat CC7 thu dugc dudi dang chat bot mau tring. Pho 'H-NMR cua hop
chat CC7 xuét hién tin hiéu ciia nam proton thudc vong thom tai on 7,44 2H, d, J =
7,8 Hz, H-2', H-6"); 7,38 (2H, t, /= 7,8 Hz, H-3', H-5"); 7,29 (1H, t, /= 7,8 Hz, H-4");
bon tin hiéu ctia bon proton oxymethine ctia di vong chira oxy ¢ on 4,95 (1H, d, J =
4,8 Hz, H-2); 3,87 (1H, m, H-3); 4,17 (1H, m, H-4); 4,14 (1H, m, H-6) va tin hiéu
cua mOt nhom methoxy tai ou 3,70 (3H, s, 8-OMe). Ngoai ra, con xudt hién tin hiéu
cua proton thudc hai nhom methylene tai on 2,90 (1H, dd, J = 15,6; 9,0 Hz, H-7b);
2,61 (1H, dd, J = 15,6; 4,8 Hz, H-7a); 1,88 (1H, m, H-5b) va 1,79 (1H, m, H-5a).
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Bang 3.22. 86 liéu phé NMR ciia CC7 va hop chat tham khdo

C *ocd oc™* ou®* (dang pic, J = Hz)

2 77,7 78,0 4,95 (d, 4.8)

3 67,1 67,4 3,87 (m)

4 72,5 71,0 4,17 (m)

5 37,1 35,1 1,79 (m), 1,88 (m)

6 68,5 69,0 4,14 (m)

7 40,3 41,1 2,61 (dd, 15,6; 4,8)
2,90 (dd, 15,6: 9,0)

8 171,4 173,6 -

I' 139,2 139,9 -

2.6 1274 1279  7.44(d,7.8)

35 128,9 129,4 7,38 (t, 7,8)

4 128,3 1285 729t 7.8)

8-OMe 51,7 52,1 3,70 (s)

“]150MHz, "600MHz, <CD3;OD,“75MHz, *5c ciia goniothalesdiol A do trong dung méi CDCl3
tham khdo tai liéu sé [119].

Phd '3C-NMR va phd DEPT két hop voi phé HSQC cua hop chat CC7 xuit
hién tin hiéu ctia 14 nguyén tir carbon, bao gdm mét nguyén tir carbon ctia nhoém
carbonyl tai dc 173,6 (C-8), sdu nguyén tur carbon methine ctia vong thom ¢ dc 139,9
(C-1"); 127,9 (C-2', C-6"); 129,4 (C-3', C-5"); 128,5 (C-4"), bon nguyén tir carbon
oxymethine cua di vong chtra oxy tai oc 78,0 (C-2); 71,0 (C-4); 67,4 (C-3) va 69,0
(C-6), mot nhém methylene ctua di vong tai oc 35,1 (C-5), mot nhom methylene cia
mach nhanh tai dc 41,1 (C-7) va mot nhém methoxy & dc 52,1 (8-OMe). Trén phé
COSY cua hop chat CC7 xuét hién hai hé twong tac spin — spin gitta cac proton cua
vong thom H-2'/H-6'/H-3'/H-5'/H-4") va céc tuong tac gitra H-2/H-3/H-4/H-5/H-6/H-
7 cho phép xéac dinh x4c dinh vi tri ctia carbon lién ké voi nhau. Quan sat phé HMBC
ctia hop chat CC7 thay xuét hién cac tuong tac clia proton va carbon trong vong thom:
gitra H-2',6' véi C-2/C-4', gitta H-3',5' voi C-1'/C-3'/C-5', gitta H-4' voi C-2'/C-6'.
Trén phd con xudt hién cac twong tac cua di vong chira oxy: giita H-3 véi C-5, giira
H-4 véi C-3/C-5, gitra H-5 véi C-7/C-3/C-6/C-4 va gitta H-6 véi C-7/C-2/C-8, gitra
H-7 v&i C-5/C-6/C-8 cho phép xac dinh vi tri cia mach nhénh va vi tri cia nhom
carbonyl trong cau tric phan tir ciia hop chat CC7. Ngoai ra, tuong tac giita H-2 véi
C-1'/C-2'/C-6'/C-3/C-4/C-6 cho phép xéac dinh vong thom va di vong chira oxy dugc
nbi v&i nhau thong qua C-1' va C-2. Céc tuong tic COSY va HMBC duoc biéu dién
0 hinh 3.66 dudi day.



Hinh 3.66. Tuong tac COSY va twong tic HMBC ciia hop chdt CC7

Ttr dit liéu phé 1D-NMR va 2D-NMR ciia hop chat CC7 két hop véi dir liéu
phd di cong bd ciia hop chét goniothalesdiol A [119] (Bang 3.22) thdy su twong dong
giita hai hop chit ndy. Do d6 c6 thé xac dinh hop chat CC7 1a goniothalesdiol A.
3.1.5. Téng két cic hop chit phin lgp dwoc tiv loai Mo qud vang Cryptocarya
concinna Hance

Ttr bo phan 14 loai Cryptocarya concinna Hance d3 phan 1ap va xac dinh céu
trac 7 hop chat la: atheroline (CC1); 3-methoxynuciferine (CC2); O-
methylmoschatoline (CC3); lysicamine (CC4); oxodiscoguattine (CC5); N-trans-
feruloyl-3’-0-methyldopamine (CC6); goniothalesdiol A (CC7). Qua két qua phan
tich cdu triic ctia cac hop chit tir ciy Cryptocarya concinna Hance, cac hop chit thudc
16p chét chinh 1a alkaloid. Nhiing hop chat ké trén thé hién su twong dong cao vé

thanh phan hoa hoc dugc cac nha khoa hoc cong b lién quan dén cac loai thudc chi

Cryptocarya.
OMe

CC7
CC5

Hinh 3.67. Cdu triic héa hoc ciia cdc hop chat CCI — CC7
3.2. Hoat tinh giy ddc té bao ung thw ciia mot s6 hop chit phan lap dwoc
3.2.1. Hoat tinh gdy déc té bao ung thw ciia mét sé hop chit phén lgp dwoc tiv loai
Qué hwong Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet
Céac hop chat CBT1-CBT5, CBT10-CBT11, CBL1-CBL4 dugc danh gia
hoat tinh gy doc té bao voi 4 dong té bao ung thu ¢ ngudi 1a KB, SK-LU-1, MCF-
7, HepG2 (Bang 3.23)
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Bdng 3.23. Két qua thir hoat tinh gdy doc té bao ciia mét sé hop chdt phan ldp dwoc

trr loai Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet

Hop chit 1 (M)

KB MCF7 HepG2 SK-LU-1
CBT1 48,8+1,8 45,942,7 37,0+1,9 31,1+2,1
CBT2 >296 > 296 > 296 > 296
CBT3 >296 > 296 > 296 > 296
CBT4 >296 >296 >296 >296
CBT5 118,3£8,0 110,7+£10,4 90,2+3,8 95,8+7,8
CBT10 117,3+£3,3 107,8+3,0 72,3+0,1 > 296
CBT11 >296 > 296 > 296 > 296
CBL1 >296 > 296 >296 >296
CBL2 >296 >296 > 296 >296
CBL3 >296 > 296 >296 > 296
CBL4 >296 > 296 > 296 > 296
Ellipticine 1,66+0,2 1,33+0,16 1,50+0,16 1,54+0,16

Trong s cac hop chat dugc thir nghiém, chi c6 ba hop chat CBT1, CBTS5,
CBT10 thé hién hoat tinh gay doc té bao ung thu ddi voi bon dong té bao ung thu thir
nghiém. Trong d6 hop chat méi 3,4-bis(3,4-dimethoxyphenyl) pyridine (CBT1) thé
hién hoat tinh véi gia tri ICso nam trong khoang 31,1 — 48,8 uM. Hop chét 5,7-di-O-
methyl-3',4'-methylenedioxyflavan-3-ol (CBT5) va 22-tetraen-3-one (CBT10) thé
hién hoat tinh yéu véi gia tri ICso nam trong khoang 72,3 — 118,3 uM, trong khi cac
hop chét con lai khong thé hién hoat tinh v6i cac dong té bao di thir nghiém. Viéc so
sanh gia tri ICso cua hop chat CBT1 va CBT3 trén bon dong ung thu cho thiy su c6
mit ctiia nhom 3,4-dimethoxyphenyl trén vong pyridine 1am cho hoat tinh tét hon.
Tuy nhién, nhu da dugc ching minh bdi Zheng va cong sy, vi tri cia nhdm methoxy
va hydroxy trén cac vong thom va vi tri ctia cac gdc phenyl trén vong pyridine c6 tinh
quyét dinh ddi v6i hoat tinh gay doc té bao [120]. Ngoai ra, theo tim hiéu tai liéu hop
chat CBT5 c6 hoat tinh chéng oxy hoa véi gia tri ICsola 0,07 mM [121]. Trong bao
céo ctia Wi ciing cong su, hop chat CBT10 duoc thir hoat tinh gay ddc té bao véi 4
dong té bao ung thu ¢ ngudi 1a HT-29 (ung thu rudt két), HeLa 229 (ung thu c6 tir
cung), Hep3B (ung thu gan) va AGS (ung thu da day), két qua cho thady CBT10 tc
ché sy phat trién ca 4 dong té bao ung thu véi gia tri ICso lan lugt 1a 5,0; 7,2; 26,3 va
22,0 pg/mL [122].
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3.2.2. Hoat tinh gdy djc té bao ung thw ciia cdc hop chit phén lgp dwoc tiv lodi Mo
quad vang Cryptocarya concinna Hance

Céc hop chidt CC1 — CC7 duoc danh gia hoat tinh gay doc té bao véi 4 dong
té bao ung thu & ngudi 1a KB, A-549, MCF-7, HepG2 (Bang 3.24).
Bang 3.24. Két qua thir hoat tinh gdy doc té bao ciia cdc hop chat phén ldp dwoc tir

loai Cryptocarya concinna Hance

Hop chit 1Cs (M)

KB MCF7 HepG2 A-549
CcC1 >296 > 296 > 296 > 296
CcC2 127,2+£2.4 81,7+1,1 116,4+2,7 86,1+0,9
CC3 85,6+2,1 > 296 128,1+3,2 31,4+0,1
CC4 36,1+0,1 83,5+0,8 36,9+1,4 23,7+0,3
CC5 >296 > 296 > 296 > 296
CCo >296 > 296 > 296 > 296
cC7 >296 > 296 > 296 > 296
Ellipticine 1,75+0,08 1,75+0,08 1,75+0,08 1,79+0,08

Trong s cac hop chat duoc thir nghiém, chi ¢6 ba hop chat CC2, CC3, CC4
thé hién hoat tinh gay doc té bao ung thu dbi voi cac dong té bao ung thu thir nghiém.
Trong d6 hop chat lysicamine (CC4) thé hién hoat tinh véi ba dong té bao KB, HepG2,
A-549 véi gia tri ICsp nam trong khoang 23,7-36,9 uM, hop chat O-
methylmoschatoline (CC3) thé hién hoat tinh voi dong té bao A-549 véi gia tri ICso
12 31,4 uM tot hon véi ba dong té bao ung thu con lai. Hop chat CC2 thé hién hoat
tinh gy doc té bao yéu ddi véi ca 4 dong té bao ung thu vai gia tri ICso nam trong
khoang 81,7 — 127,2 uM. Cac hop chét con lai khong thé hién hoat tinh véi cac dong
té bao di thir nghiém. Theo tra ciru tai lidu cho thay hai hop chat CC3 va CC4 thé
hién hoat tinh gay doc té bao v6i dong té bao Vero véi gia tri ICsola 7 va 8 pg/mL
[123]. Ngoai hoat tinh gay doc té bao ung thu, hgp chat CC3 con thé hién cac hoat
tinh khac nhu chong ky sinh trung ddi véi ching Trypanosoma cruzi & dang
Trypomastigote véi gia tri ECso 1a 3,8 pg/mL [124], hoat tinh khang khuan d6i véi
cac chung Staphylococcus aureus, Pseudomonas aeruginosa va Bacillus cereus
[125]. Hop chit CC4 ciing duoc bao céo cé hoat tinh khang khuan manh d6i véi
chung Bacillus subtilis, S. aureus va Staphylococus cholermidis véi ving tc ché
tuong Gng 1a 15,5, 13,3 va 12,0 mm [126]. Va day ciing ciing 12 bio cdo dau tién vé
hoat tinh gay ddc té bao ung thu cua hop chat CC2 dbi voi 4 dong té bao da thir
nghi¢m KB, A-549, MCF-7, HepG2.
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KET LUAN

Bang cac phuong phap sic ky két hop va cac phuong phap pho hién dai, c6 sy
so sanh véi s6 liéu phd cac hop chit twong tu trong tai liéu tham khdo, tir hai loai
Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet va Cryptocarya concinna
Hance d phan 1ap va xac dinh duoc cu trac hoa hoc cia 23 hop chat va danh gia
hoat tinh gy doc t& bao ung thu cta cac hop chit nay. Cu thé:

e Vé thanh phin hod hoc:

1. Tir loai C. bejolghota d3 phan 1ap va xac dinh ciu trac hoa hoc cua 16
hop chit (CBT1-CBT11, CBL1-CBL5) trong d6 c¢6 5 hop chit méi va 11 hop chét
d3 biét. Nam hop chat méi duge xac dinh 1a: 3,4-bis(3,4-dimethoxyphenyl) pyridine
(CBT1); 1-(4-hydroxybenzyl)-6-hydroxyisoquinoline (CBT2); 4-(3.,4-
dimethoxyphenyl)-2-methyl pyridine (CBT3); 3,6-dimethoxy-9H-pyrido[3,4-
bJindole (CBL1); 4a,10a-dihydroxyaromadendrane-13-oic acid (CBL2) va 11 hop
chat da biét gdbm: spathulenol (CBT4); 4p,10a-dihydroxyaromadendrane (CBL3);
(3,4-dimethoxycinnamyl alcohol (CBT6); 3,4-dimethoxycinnamaldehyde (CBT?7);
veratric acid (CBT8); veratraldehyde (CBT9); curcumin (CBLS); 5,7-di-O-methyl-
3'.4'-methylenedioxyflavan-3-ol (CBT5); ergosta-4,6,8(14), 22-tetraen-3-one
(CBT10); afzelin (CBT11); litseachromolaevanes A (CBL4).

2. Tir loai C. concinna d3 phan 1ap va xac dinh cdu tric 7 hop chét la:
atheroline (CC1); 3-methoxynuciferine (CC2); O-methylmoschatoline (CC3);
lysicamine (CC4); oxodiscoguattine (CC5); N-trans-tferuloyl-3’-0-methyldopamine
(CC6); goniothalesdiol A (CC7).

e Vé hoat tinh sinh hoc:

D3 nghién ctru hoat tinh gy doc té bao ung thu cta 18 hop chat phan lap tir
hai loai C. bejolghota va C. concinna. Két qua cho thdy hop chat 3,4-bis(3,4-
dimethoxyphenyl) pyridine (CBT1) thé hién hoat tinh ddi vdi cac dong té bao KB,
MCF-7, HepG-2 va SK-LU-1 véi gia tri ICso nam trong khoang 31,1- 48,8 uM, cac
hop chat O-methylmoschatoline (CC3) va lysicamine (CC4) thé hién hoat tinh véi
cac dong té bao KB, HepG-2 va A-549 véi céc gi tri ICsonam trong khoang 23,7 —
36,9 uM, trong khi cac hop chat CC2, CBT5, CBT10 c6 hoat tinh gay ddc té bao rat
yéu va cac hop chit con lai khong thé hién hoat tinh v&i bdn dong té bao da thu

nghiém.
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KIEN NGHI
Céc hop chat da duoc phan 1ap tir 2 loai Cinnamomum bejolghota (Buch.-
Ham. ex Nees) Sweet va Cryptocarya concinna Hance nén tiép tuc tién hanh nghién
ctru vé céc hoat tinh sinh hoc khac, vi du nhu hoat tinh khang viém, chéng oxy hoa,
...nhdm huéng dén kha ning tng dung vao thuc té trong twong lai. Dic biét 1a cac

hop chét alkaloid, terpenoid 1a nhitng hop chit c6 ciu trac hoa hoc doc dao.
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NHUNG PONG GOP MOI CUA LUAN AN

1. Tu 2 loai Cinnamomum bejolghota (Buch.- Ham. ex Nees) Sweet va Cryptocarya
concinna Hance d3 phan 1ap va xac dinh cu tric hoa hoc ctia 23 hop chit, trong
d6 c6 5 hop chat méi va 2 hop chét lan dau dugc cong bd tir loai Cinnamomum
bejolghota.

- 5 hop chit méi duge xac dinh 13 3,4-bis(3,4-dimethoxyphenyl) pyridine (CBT1);
1-(4-hydroxybenzyl)-6-hydroxyisoquinoline (CBT2); 4-(3,4-dimethoxyphenyl)-
2-methyl pyridine (CBT3); 3,6-dimethoxy-9H-pyrido[3,4-b]indole (CBL1);
40,100-dihydroxyaromadendrane-13-oic acid (CBL2).

- 2 hop chat 1an dau dugc cong bd tir loai C. bejolghota 13 ergosta-4,6,8(14), 22-
tetraen-3-one (CBT10) va afzelin (CBT11).

2. 5 hop chit méi CBT1, CBT2, CBT3, CBL1 va CBL2 dugc phan lap tir loai C.
bejolghota lan dau tién duoc thir hoat tinh gay ddc té bao ung thu dbi v4i 4 dong
té bao ung thu KB, SK-LU-1, MCF-7 va HepG2. Két qua cho thay hop chat méi
3,4-bis(3,4-dimethoxyphenyl) pyridine (CBT1) thé hién hoat tinh gay ddc té bao
ung thu ddi v6i ca 4 dong té bao ung thu thir nghiém KB, MCF-7, HepG-2 va SK-
LU-1 véi gia tri ICso nam trong khoang 31,1- 48,8 pM.

3. Hop chat CC3 phan 1ap tir loai C. concinna thé hién hoat tinh tt nhat d6i v6i dong
té bao ung thu phdi A549 (ICso= 31,42 uM) so v6i 3 dong té bao ung thu KB,
MCF-7, HepG-2. Hop chat CC4 thé hién hoat tinh kém hon d6i voi dong té bao
ung thu vt MCF-7 (ICso= 83,51 uM) so vé6i 3 dong té bao ung thu KB, HepG-2
va SK-LU-1 (ICso nam trong khoang 23,77-36,93 uM).
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