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PAI CUONG VE GLYCOSID
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NOI DUNG

Glycosid bao gom:
1. Glycosid tro tim
Anthraquinon (Anthraglycosid = Anthranoid)
Mono va diglycosid
Saponin (saponosid)
Flavonoid (flavonosid)
Coumarin

Tanin (tanoid)
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Glycosid cyanogenic



NOI DUNG

|. PINH NGHIA
. CAU TAO - PHAN LOAI
Cau tao
Phan loal
Tén goi
I1l. TINH CHAT
Ly tinh
Hoa tinh
IV. CHIET XUAT




|. DINH NGHIA

« DINH NGHIA RONG

DAy néi glycosid .
PHAN TU HUJU CO’

GLYCOSID = DPUONG

« DINH NGHIA HEP

DAy néi glycosid

GLYCOSID = PUONG KHONG PUONG
Glucosid*
Phan dwong: ose, glycon

Phan khong phai dwérng: aglycon, genin
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. CAU TAO VA PHAN LOA

1. CAU TAO
OR OR
H .
+H,0 / HO-R / /
R_C’ 2 » R_CH +Ho > R-CH__ rroR > R_CH
%o oH “oH \
N < OR
Aldehyd Hydrat aldehyd Ban acetal Acetal
HO CH,OH HO CH,OH
HO Q HO Q
— 3
%OH + HO—R %OR
‘DU’C‘)’ng Hiru co GIyCOSid

Glycon (A)glycon



SAPONOSID

Aglycon Glycosid



O OH O Me

glucose ] I l
|ilIm'lluli] HO OH

0 OH O COOH

Anthraquinon Acid carmicic
Ofi /O\/\/\L HO:O\/\/\L
07 Yo HO o~ "0 HO o~ O

Coumarin umbeliferon esculetin



Glycosid va pseudoglycosid

OH

HO CHZ HO
HO O HO O
— =
HO OH + H O—R HO OR
HO CH,0H CH,OH
O O
HO . HO
O H+ HOOC—R O_OC_R

CH,0—galloyl

o)

galloyl—O

galloyl—O
o) O—galloyl

meta-trigalloyl 8



2. PHAN LOAI

2.1. Phan loai theo loai day ndi glycosid

GLYCOSID

O - glycosid S — glycosid

Thioglycosid =
Glucosinolat

C —glycosid N — glycosid

R-O-H + H+X-R’ = R-X-R’




O-glycosid va C-glycosid

OH

Puerarin

OH O OH

SO SN

glucose

Rutin Barbaloin
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S-glycosid va N-glycosid

CH2=CH—CH2—(|?—S— glucose

h
0—S05K

Sinigrin trong Hac gi®i tor

NH,
NZ i N
I
N 'il)
ribose

Glycosid trong nucleosid

HO—@— CH2—C“:—S— glucose
N

|
O0—S03K

Sinalbin trong Bach gi&i tw

NH,

LS

O N lil
H ose

Glycosid trong Hat Ba dau 11



2. PHAN LOAI (tiép)

2.2. Tén goi theo cau tao clia phan Aglycon

GLYCOSID
Holosid Heterosid
(Glycon + Glycon) (Glycon + Aglycon)
Carbohydrat Glycosid tim
Saponin
Flavonoid

Anthraglycosid...
12



3. TEN GOI

3.1. Tén gol cac holosid
3.1.1. Tén goi theo so lwong dwong
* BDuwong don (ose)
 Disaccharid

* Oligosaccharid

 Polysaccharid (glycan)

13



3.1. Tén gol cac holosid

3.1.2. Tén goi theo loai dwéng va cau tric chudi dwéng
- Homopolysacharid (homoglycan)
* Glucan, fructan, mannan, araban, xylan...

- Heteropolysaccharid (heteroglycan)
« GOm, pectin, chat nhay...

* Gluco-mannan, manno-glucan,
manno-arabino-glucan, fuco-manno-galactan,
galacto-gluco-manno glycan.

- Polysaccharid phtrc hop
» Glycolypid, lipopolysaccharid
» Peptidoglycan, proteoglycan, glycoprotein
» Glycosaminoglycan

14



3.2. Tén gol cac heterosid

Tén goi theo ban chat day noi

* O-glycosid * N-glycosid

 C-glycosid » S-glycosid  * Pseudo glycosid
Tén goi theo phan aglycon

* Flavonosid, saponosid, anthraglycosid, glycosid tim...
Tén goi theo loai dwéong

 Glucosid, manosid, galactosid, rhamnosid
Tén goi theo so lweng dwdng trong mét mach dwéng

* Monosid, biosid, triosid
Tén goi theo so lweng mach dwéng trong phan tie

« Monoglycosid (monodesmosid) diglycosid (bidesmosid),

triglycosid (tridesmosid)...

Tén riéng: IUPAC: ~osid

15



1. TINH CHAT CUA GLYCOSID

1. TINH CHAT LY HOC

1.1. Trang thai tw nhién
—Ton tai trong cay: tan trong dich khéng bao.
— Thé chat: Chat ran vo dinh hinh / (két tinh)
— Mau:
Pa s6 khéng mau
Anthraglycosid: vang cam den dé sam,
Flavonoid: Khéng mau - vang nhat — dé cam - do.

—Vi: thwérng ¢6 vi dang, glycyrrhizin ¢6 vi ngot ...

16



LY TINH
1.2. Tinh tan
—Dang glycosid: Phan cwc trung binh — manh — rat manh.
. Cau tao cua aglycon: Khung chinh, M, cac nhém the...
. Cau tao cta phan dwéng: s6 mach dwdng, s6 dwéng, loai dwdng
Tinh tan

— Tan / dung m6i phan cwc (trung binh — manh): R-OH, nwéc, hon
hop con nwéc, dioxan, AcOH, pyridin...

— Khong tan / dung moi phan cwc trung binh — kém.
—Dang aglycon:

— Tan dweorc trong dung moi phan cwc yéu (kém phan cwe) — trung
binh: n-hexan, ether dau, toluen, benzen, CHCI,, CH,Cl, - Et,0,
EtOAc, aceton, R-OH, pyridin, AcOH...

— Khdng tan trong nwérc.
17



2. TINH CHAT HOA HOC

2.1. Phan rng thuy phan
«  Enzym c6 san trong thwc vét:

Nhe nhang, chon loc hoon— artefact (artifact)
Acid vo co (HCI, H,SO,, HCIO, ...):

O- glycosid < O-acid uronic < C-glycosid

Pa so6 cac trwwdng hop can tranh thay phan (phai 6n dinh
dworc liéu- Cynarin/ actisoO (artichoke, artichaut )
Mot so trwérng hop cé thé trng dung sw thiy phan.

Thay phan ranuculin cho protoanemonin ¢6 tinh khang khuan.

Saponinsteroid/dira My (cay thua), thuy phan cho hecogenin
Diosgenin/ mia do, cu mai.

Digitoxin/Digitalis 18



SU THUY PHAN

thity phan bing

strophanthobiase

B-glucosidase

glc

glc

H2SO 4

cym_i_o_ 3

CHO

O

X0
A

OH

(aglycon)
Strophanthidin

Cymarin

K-Strophanthosid B

K-Strophanthosid

S
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SU THUY PHAN CYNARIN /ACTISO

OH
“— Oxydase
OH
Oxydase = e
l HO \O
O‘\
O
HO Esterase
s el OH
OH
HO

Esterase

Cynarin
(1,3-di-O-caffeoylquinic acid)
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CA POC DUQC
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SU THUY PHAN HYOSCYAMIN / CA BDOCDUQOC

AN Tropic acid
N OH
_/OH
|3 s OH
@)
Esterase s m ) _
Nhém alkaloid

|I-Hyoscyamin (khéng phai glycosid)
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SU THUY PHAN
LO'I DUNG SU THUY PHAN

HO O

L Enzyme H,C O
H[}HD O V. - e

Ranunculin Protoanenomin
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SU THUY PHAN SAPONIN / DUA MY, MIA DO

. v
- gt [

Hecogenin

-

Hecogenin

-
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http://en.wikipedia.org/wiki/File:Agave_americana_a-m.jpg

CHIET XUAT DIOSGENIN

Diosgenin

Dioscin

25



Hoa tinh
2.2. Phan (rng cua phan dwdng
« Phan rng khir: Chi thé hién sau khi da thay phan
« Cac phan wng khac: tuy thudc vao loai dwéong.
2.3. Phan wrng cua aglycon

« Tay thudc vao cau trac cua aglycon: Saponin,
flavonoid...
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CHIET XUAT GLYCOSID

Bo6t dworc lieu

Loai tap kém phan cuc

Chiét glycosid bang d. moi phan cuc t. binh — manh

\4

Dich chiét

Loai dung moi

v o a
- —— Thuy phan -
Glycosid t.phan > | Aglycon t.phan
Tach glycosid tinh khiét = Tdch aglycon t. khiét =
k.tinh p. doan, sdc ky k. tinh p. dgan, sac ky

Glycosid t.khiét Aglycon t.khiét
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CHIET XUAT GLYCOSID

Céac phwong phap chiét xuat;

« PP chiét co dién:
- Ngam (co hay khéng c6 gia nhiét)
- Ngam kiét (c6 hay khdng co gia nhiét)
- Ham, sac...

. Chiét v&i sw hd tro clia siéu am (>20 KHz): thuwdng
dung & quy mo thi nghiém va dung méi chiét cé tinh
phan cuc (t° thwong hay gia nhiét).

e Chiét v&i sy hé tro cla vi song: Blrc xa dién tir tan
s0 2450 MHz lam gia nhiét nhanh, tang kha nang hoa
tan dong thoi pha huy vach té bao.

« Chiét xuat 1dng (siéu) t&i han

28



CHIET XUAT LONG SIEU TOl HAN

- Chiét chat Idng (siéu) t&i han (Super-critical Fluid
extraction, SFE): CO, (31,1%; 73,8 bar). H,O (374,2%;
220,5 bar). EtOH (243,4°; 72 bar).

The region for industrial use

{ itical fuli
T of supercritica u’dsl
1,000 critical
T 8 22.1 7.38
=
g
@ 100 Pressure
s [MPa)
o
10
1 00006 4 I
1 1
200 250 300 350 400 I_Carbon dioxide — 3t
Water —s 0 374

temperature (K) Temperature[ C)
mperatur —
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CHIET XUAT LONG SIEU TO'l HAN

SEPARATORS

EXTRACTORS
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CHIET XUAT LONG SIEU TOl HAN
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CHIET SOXHLET

—p Water Qut

Cordderysar Tube

Viater

Extraction Tube

Refiux Sidearm
Cooes Thimbs

Glass Vool

Sample arvd
Sodum suiphate

Saivent Vapoor

Qranic Scivent

Heat Source
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PHAN LAP
SAC KY COT
- Sac ky cot (Columm Chromatography, CC)
- Sac ky chan khdng (Vacuum Chromatography, VC)
- Sac ky nhanh (Flash Chromatography, FC)
- Sac ky trao dbi ion (lon-exchange Chromatography, IP)
- Sac ky loai trir phan ti (Size-exclusion Chromatography)
- Sac ky 1dng &p suat trung binh (MPLC)
- Sac ky 1dng cao ap (High Pressure Liquid Chromatography, HPLC).

Sac ky 16ng cao ap diéu ché (Preparative High Pressure Liquid
Chromatography, Prep. HPLC)

Sac ky 16ng siéu t&i han (Supercritical Liquid Chromatography,
HPLC).

Sac ky cap ion: (lon-Pair Chromatography, IPC)

33



PHAN LAP

2. SAC KY PHANG (planar chromatography): pha tinh
dwoc ¢ dinh trén mét mat phang (giay, ban méng),
pha dong di chuyén qua bé mat d6 nhé» mao dan hoac
cac lwc khac (trong lwc, ly tam...), bao gom:

- Sac ky I&p méng (Thin Layer Chromatography, TLC)

Sac ky I&p méng diéu ché (Preparative Thin Layer
Chromatography, PTLC)

Sac ky &p suat trén (Over Pressure Liquid
Chromatography, OPLC)

Sac ky ly tam (Centrifugal Chromatography, CC)
Sac ky giay (Paper Chromatography, PC)

34



PHAN LAP

. SAC KY NGU'Q'C DONG (Countercurrent Chromatography, CCC):

Khai trién phan bd ngwoc dong (Countercurrent Distribution
Development, CDD)

Sac ky nguwoc dong giot nhd (Droplet Countercurrent
Chromatography, DCCC)

Sac ky phan bd ly tam (Centrifugal Partition Chromatography, CPC)
hay con duwoc goi la sac ky ngwoc dong ly tam (Centrifugal
Countercurrent Chromatography, CCC).

Sac ky phan bd ly tdm nhanh (Fast Centrifugal Partition
Chromatography, FCPC).

Sac ky nguwoc dong toc dd cao (High Speed Countercurrent
Chromatography, DCCC).

Sac ky ngwoc dong rra gidi  (Elution  Extrusion
Countercurrent Chromatography, EECCC).

Sac ky nguwoc dong quay phan wvung (Rotation Locular
Countercurrent Chromatography, RLCC). >



SKLM

Toluen-CHCI-Af (20:80:1)

TP H M L O TP
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SAC KY COT CHAN KHONG
(VACUUM LIQUID CHROMATOGRAPHY, VLC)

|

|
5
JE
|

Erlen hiing

Erlen khéng day

Ban kinh roi
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SK NGUOC DONG
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HSCCC cua hang Analytical
Instruments Ltd
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Thiét bi FCPC (fast centrifugal
partition chromatography)

a). So do phia trwéde cla thiét bi FCPC: 1. Cot ¢6 cac dia;
- 2. Truc ly tam '
b). Thiét ké cac kénh trong dia : 3. Cac kénh; 4. Ong dan

41



SKLM LY TAM
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Prep. HPLC

M . Ymog::zn

...................

Compu!ér Data Station

wse Lo )

Reservoir

Pump Detector

Solvent Manager
Solvent Delivery System

Analyte Fractions

A e |
Being Coltected ’ -
Purification (Prep) | Woste
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. HPLC

Prep

outstanding results, when upscaling
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LC-UV-MS-NMR

S Ancistrocladus
= = griffithii
N | (from Thailand)

leaf extract [E o T T

7.2 6.8
2D-NMR
10 20 30 t[min] ppm] 6 5 4 3 2 1
G only 1 set of naphthylisoquinoline signals visible !
== > a constitutionally symmetric dimer !
| HPLC-ESI-MS/MS
Ancistrogriffithine A LC-NMR WET-ROE's
M+2H-NH>*  [M+2HP
100, MZz=3853 | m/z=3938
801[M + 2H - C,H N2
m/z=372.4
601
40
[M + H - C,HsNJ?* oxidative
o m/z =743.3 ==l anovel, H\\j degradation Offa
C,-symmetric leaf extract o
0- i .IL ! e A l g 2 3 : - : A. gnfﬂthll 3S,
miz | 200 400 600 800 naphthylisoquinoline dimer ! exclusively




LC-MS-NMR-CD

Penicillium spec.

Sorbicillactone A

HO OMe

SOV

P g
HO Me < =
i
s Ny

MeO Me

Ancistroguineine B [, # nm .

Quantum‘chemical -,
CD calculations
y by Me

M
OH O OH HO 0SO;Na
e} g Me O
R
HO 0~ “Me O OMme

Xestodecalactone B ent-Knipholone-6'-O-sulfate
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 GLYCOSIDTIM
VA DUGC LIEU CHUA GLYCOSID TIM



NOI DUNG

A. DAl CUONG VE GLYCOSID TIM
. PINH NGHIA
l. LICH SU
I1l. CAU TRUC HOA HOC
IV. TINH CHAT
V. BINH TiNH — PINH LPONG
VI. PHAN BO THIEN NHIEN
B. CAC DU'OC LIEU CHWA GLYCOSID TIM
1. Digitalis 2. Strophanthus
3. Trac dao 4. Hanh bién ...
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A. DAl CWUONG VE GLYCOSID TIM
. PINH NGHIA

Glycosid tro tim = Glycosid bd tim = Cardioactive glycosides
(Anh) = Glycosides cardiotoniques (Phap)
La nhirng glycosid steroid ¢6 tac dung dac biét trén tim
Liéu dieu tri:  Manh (Renforcer)
Cham (Ralentir)
Pieu héa  (Régulariser)
Quy #ic 3R (Potair)
Lieu déc: Nhanh
Rung tim
Giam co bép
Ngirng tim ky tam thu (éch), tam trwong (BVMN)



. LICH SU’

» 1250: “Meddygon myddfai” (Welsh) —
Foxglove dwoc dung tri nhirc dau va co that.

» 1542 (1543): Leonhart Fuchs (Turbinghen) —
“Historia Stirpium” — “Digitalis” c6 tac dung
nhuan trang va loi tiéu.

» 1640: Parkinson dé nghj st dung

» 1650: “London Pharmacopoeia”

» 1744: "Edinburgh Pharmacopoeia”

» 1748 (1732): “Paris Pharmacopoeia”
1754 “Wittenberg Pharmacopoeia”
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LICH SU (tiép)

« 1785 (1760-1775): William Withering - “An account of the foxglove and
some of its medical uses: with practical remark on dropsy and other
diseases”. William Withering (17 March 1741 — 6 October 1799) was
an English botanist, geoloqgist, chemist, physician and the
discoverer of digitalis.

OOOOO

FOXGLOYVE,

Some of its Medical Ufes :

wasEen
PRACHCAL REMARKS ON DROPSY,
£ S
. M OTHER DISEASES.

L}
WILLIAM WITHERING, M. D.
Phyfician to the General Hofpital at Birmingham,

—— ROMUMGue prematur in GREAm.
Hograck.,

BIRMINGHAM: PRINTED BY M. SWINNEY

G.G. J. AND |. ROBINSON, PATERNOSTER -Row, LONDON

Leonhart Fuchs (Turbinghen) 51
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LICH SU (tiép)

1808: Desteuches lan dau tién CX hoat chat/Digitalis nhung
that bai

1841-1842: Homolle va Quevenne da CX chat vo dinh
hinh/Digitalis co6 hoat tinh sinh vat.

1958: Walz Cx 2 glycosid la convallamarin va convallarin/
Convallaria majalis L.

1869: Nativelle cx Digitalin két tinh.

1873: Fraser cx 1 chat c6 hoat tinh SH, dat tén la
Strophanthin/ hat cay Strophantus Kombe.

1879: Jarmersted cx Scillarin/Scilla maritima
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LICH SU (tiép)

1882: Corvello cx Anonidin/Adonis vernalis

1888: Arno cx Strophanthin va ouabain tinh khiét/ Acocanthera
ouabaio

Cac nha NC nguw¢i Bire nhuw Schmiedeberg, Cloetta, Killiani cx
nhiéu glycosid tim khac

1915: Windaus va L. Hermans bat dau NC cau trdc nhwng mai
dén 1933 Jacobs m&i NC cau trac mét cach cé hé thong (hda
giang va téng hop).

1934: G.A.R. Kon cdng bd cau trac aglycon (tia X)

Tscheche, Elderfield, Reischtein, NC va cong bd cau tric hang

loat glycosit tim.
53



I1l. CAU TRUC CUA GLYCOSID TIM

GT

Aglycon

DPwong

Khung steroid

Pwong thong thwong
Pwong 2 de(s)oxy

Pwong 2,6 de(s)oxy
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Cau truc

1. Phan aglycon

1.1. Khung steroid

18

Khung Steran (gonan)

55



Cau truc

Cardenolid

1.2. Vong lacton

Bufadienolid

56



Cau truc

1.3. Cau truc lap thé

CiS

A/ B : cis DN

A - B -C-D
cis trans cis

57



1.4. M6t so6 aglycon chinh

12

14

OH

12
14

Digitoxigenin Digoxigenin



M@t sé aglycon chinh

Gitaloxigenin

Oleandrigenin

59



HO/3

R = CH,OH — cannogenol

R =CHO — cannogenin

R = COOH — acid cannogenic

R = CH,OH — strophanthidol

R =CHO — strophanthidin
R = COOH — acid strophanthidic

60



2. Phan dwong

Pwong desoxy

D
6
N 6 6
2
2 2

Pwong Pwong 6-desoxy dwdng 2,6-desoxy

2 2
2
L



Pwong 6-desoxy

}_{o&

B-D-Fuc

@ﬁ

— L-Rha

6
(@)

-D-The

6@4
OMe

— L-The
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Pwong 2,6-desoxy

6 6 6
| /m/ m
2 2 OMe 2
D-Bol D-Dig D-Cym
OMe

6 o 6 -0
S 2t
OMe

L-Ole L-Cym
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Tt digitoxigenin
(3,14)

T digoxigenin

(3,12,14)

3. Glycosid

> digitoxin

[dig-dig-dig}o 3

> digoxin

[dig-dig-dig}o 3

OH

OH

OH
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4. Lién quan giira cau trac va tac dung

Structure — Activity Relationship, SAR

| Khung Steroid

Phan aglycon <

. | Vong Lacton

Phan dwéng




Khung Steroid

Thay khung Steroid:

A /B cis — trans:

C/D — trans:

Pinh hwéng cua OH C, B:

Pinh hwéng cua OH C, B :

Mat OH C,,:
Thém OH C,, :

Do phan cwc cua aglycon:

Mat tac dung

Giam tac dung (# 10 lan)
Mat tac dung

a, Giam tac dung nhiéu
a, Mat tac dung

Mat tac dung

Tang tac dung (Digoxin)
HAap thu, chuyén héa va

thai tror
66



Vong lacton

Bufadiennolid > cardenolid

Pinh hwéng cua vong lacton
0

Thay vong Lacton b
X
M& vong L n
& vong Lacto o~ ‘
7~

B3o hoa noi doi
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Phan dwong

Anh hwéng cha yéu 1&én sw hap thu, tich Iy, thai trie

Gan dwong vao —OH /19 : it tac dung

HO

68



IV. TINH CHAT CUA GLYCOSID TIM

1. Ly tinh
+ Chat ran, cé thé két tinh, khéng mau vi dang
« Tan trong nwéc, ROH, hén hop con - nwéc
 Tan it / CHCI, (tan nhiéu hon khi it dwéng, hoéc
dwong bi alkyl hoa)

« Khong tan /DM kém phan cwc (hexan, ether, benz)
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Phé UV :
Cardenolid: 215-218 nm
Bufadienolide: 300nm)
(o)

bufadienolid

ardenolid

. . . o8
' ' ' =
200 250 300 350 Nnm

Pho IR : bufadienolide 1540, 1640, 1730 cm—1

70



2. HOA TINH

2.1. Phan &rng cua day noi glycosid
Dé bj thuy phan
Puworng desoxy dé bi thuy phan hon
2.2. Phan (rng clia phan aglycon
Phan (*ng cua nhan steroid
Phan (rng cua vong lacton
2.3. Phan &ng cda phan dwdng

Phan ng cua dwdng 2-desoxy
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2.1. Phan (rng cta phan dwdng
2.1.1. Phan &rng v&i thudc thir Xanthydrol

Pwong 2-desoxy + Xanthydrol BMm3)i d6 man

Xanthydrol + HCI + AcOH
(ong nghiém dai + nut bong, nhiang / becher nwéc
nong)

- 2,6-desoxy : (+)
- Kém nhay v¢&i 2-desoxy da bi acetyl hoa
- Am tinh vé&i 2-desoxy néi véi glucose (C4)
- Am tinh v&i 6-desoxy
- Ose ¢6 —OH & C5 va C6: ngan can phan wng.



Phan #ng ciia phan dwong

2.1.2. Phan wng véi H;PO,

2.1.3. Phan tng Keller — Kiliani

(dwong 2-desoxy + Keller-Kiliani >
1. FeCl, / AcOH 5
2. FeCl, / H,S0,
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2.2. PHAN NG MAU CUA PHAN AGLYCON

2.2.1. Khung steroid 2.2.2. Vong lacton 5 canh
- Liebermann — Burchard - Phan &rng vé&i kiem
- Tattje - Phan &rng vé&i dan chat nitro
- Huynh quang vé&i H;PO, Kedde
Baljet
Legal

Raymond - Marthoud

[ MOi trwwong acid J { Moi trwdng kiém J
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Phan rng Liebermann — Burchard

o H,SO,
Glycosid tim /CHCI; + (Ac,0) >

- Khéng dac hiéu !

p

- Mau cang ré khi cang it tap chat.

Phan trng Tattje

Thuéc thir Tattje: FeCl, + H,SO, + H,PO,

H,PO,
H,SO,
Pac hiéu voi khung steroid cé6 OH C,, (gitoxigenin)

> mau do

Khung steroid + FeCl,
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Phan rng Pesez - Jensens

hydrazin hydrat

Khung steroid + H,PO, >huynh quang/UV

EtOH
. . (o)
- Phan ung voi khung steroid co OH 0
C,¢ (gitoxigenin). N
- C6 thé dung dinh lweng T
3

gitoxigenin  HO”3
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2.2.2. Phan trng cua vong lacton 5 canh

2.2.1.1. Phan &rng v&i kiem
Tao dan chat iso khéng con tac dung

O 0© O
HO

Iso glycosid tim

2.2.2.2. Phan tng véi cac dan chat nitro (thom)
Tao cac san pham mau dung dé dinh tinh

Glycosid tim + nitro (thom) —CH-, mau
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Phan trng Raymond — Marthoud

NO,

NaOH
—_—

Glycosid tim + tim khong bén— xanh dwong

NO/

Phan (rng Kedde
NO,

Glycosid tim + coon NOH | mau ds tia

NO/

78



Phan (rng Baljet

NO,

g NaOH .
Givosia im + or—(_y—on %, iy can

NO,

Phan (rng Legal

e NaOH ; ,
Glycosid tim + Na,{Fe(CN):}NO > mau do
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2.2.3. Phan trng cua vong bufadienolid

Cach thuy s mau tim

Bufadienolid + SbCl,; / CHCI,

2.2.4. Phan wrng khac (Cardenolid va bufadienolid)

Glycosid tim + (H,SO, + furfurol)—— mau khac nhau

80



V. PINH TiNH — BINH LUONG

1. DPinh tinh hoa hoc
Str dung cac phan rng hoa hoc dé dinh tinh
1.1. Chiét dworc liéu

Dworc liéu | | Dworc liéu

) }
DL. loai tap | | DC. Con loang
Iy 1
DC. con | | DC. Loai tap
R R
Can con | | Can con loang
} }

DC. CHCI | |DC. CHCI,/ con .



V. BPINH TINH - PINH LUONG

1.2. Pinh tinh

Str dung cac phan trng mau dé dinh tinh

« Cac phan trng cua dworng desoxy
« Xanthydrol
« Keller-Kiliani
 Acid Phosphoric

« Cac phan wng cua vong lacton
 Baljet Kedde
« Legal Raymond-Marthoud
« SbCI,/CHCI,

« Cac phan wng cua nhan steroid
« Liebermann-Buchard
« Tattje

. Pesez - Jensens
82



V. PINH TINH - PINH LUONG

2. DINH TINH SAC KY

1. Sac ky I&p méng (si-gel)

CHCI;— MeOH (9:1)
CHCI; = pyridin (6:1)
BAW (10:1:3)

2. Sac ky giay
CHCI; — THF — Formamid

Benz — EA — Formamid

DCM - MeOH -H,O0 (80:19:1)
EtOAc — MeOH - H,O (16:1:1)
EtOAc — pyridin = H,O (5:1:4)

n-BuOH bao hoa nwéc

Toluen — n-BuOH b.hoa nwéc

Hién mau: TT. Kedde (dd); Raymond-Marthoud (tim xanh)
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V. PINH TINH - PINH LUONG
Panh gia bang phwong phap sinh vat

Pon vi meo

Liéu téi thiéu cia dwoc liéu hay ciia glycosid tim l1am cho tim
meo ngung ddp, tinh theo 1kg thé trong.

Thi nghiém tién hanh trong nhitng diéu kién qui dinh

Tiém tinh mach ngtrng tim & ky tam trwong

Pon vi éch (B.V.E)

Liéu téi thiéu ciia dwoc liéu hay ciia glycosid tim 1am cho da so
éch trong 1 16 éch thi nghiém bi ngirng tim.

Thi nghiém tién hanh trong nhitng diéu kién qui dinh.

Tiém dwéi da, ngeng tim & ky tam thu

Quy dinh trong DBVN va nhiéu nwérc.
PV b6 cau (USP/NF 1995) 84



V. PINH TiNH — BINH LUONG
Phwong phap khac

PP do quang (phan trng mau) (EP, BP)
« Raymond-Marthoud (A=540nm)
» Baljet (A=495nm)
« Xanthydrol (A=470nm)
« Keller-Kiliani (A=590nm)
PP sac ky 1éng ap suat cao (HPLC)***
PP mién dich phéng xa,

PP mién dich enzym,

PP mién dich huynh quang
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VI. TAC DUNG DU'QC LY CUA GLYCOSID TIM

Co ché:
 Pc ché di lap thé enzym Na*K* ATP-ase (Boom natri) —
 Lam tang nong do natri ndi bao —
 Lam tang nong do calci ndi bao —
« Tang cwong co co’
- c ché cholinesterase —
 Tac dung |én than kinh phé vi —
« Giam nhip tim, chong loan nhip
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VI. TAC DUNG DU'QC LY CUA GLYCOSID TIM

GLYCOSID TIM Trao d6i Na+-Ca**
K* Na* Na* Ca™
| \| A LK E=A] P AS >
\/
l I Sgico  Ca"l
K+ Na+ —_— |
>
COCO

Pc ché > 30% ATP-ase — Tac dung tro’ tim
Uc ché > 60% ATP-ase — Pdc, Ca** cao — loan nhip



VI. TAC DUNG DUQOC LY CUA GLYCOSID TIM
Tac dung
e Trén tim
 Cung lwong tim
— Tang hiéu nang tim
Than kinh phé vi
. Giam dan truyén, giam xung nhip xoang nhi that
. Tang trwong lwc doi giao cam (| trwong lwe giao cam)
— | nhip tim, chong loan nhip, kéo dai tam trwong, 1
time nghi, phuc hoi nang lwong | tiéu thu O, lam cho
bénh nhan dé thé, nhip hé hap tré lai binh thwdng
« Mach: Gian tinh, dong mach ngoai vi
— Giam slrc can ngoai vi — giam hau ganh
 Than
. Giam aldosteron — giam giir Na*— Lo tiéu,
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VI. TAC DUNG DUQOC LY CUA GLYCOSID TIM

Phan nhom
* Nhom 1
« Tang swrc co boép, cham nhip tim manh
 Tac dung cham, kéo dai,
« Pao thai cham — tich lay
Digitalin, Ac Digitalin
* Nhém 3
+ Chu yéu la tdng strc co bép co tim
« Tac dung nhanh (tiém)
« Dao thai nhanh, it tich lay
K-strophanthin, ouabain
e Nhom 2
« Tac dung trung gian git)a nhém 1 va 3
Digoxin, Ac-Digoxin, desacetyl lanatosid C
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VI. TAC DUNG DUOC LY CUA GLYCOSID TIM

Chi dinh
e Suy tim man
« Tim ¢oén dd mau cung cap
« Cung lweng tim thap
* Nhip tim nhanh
- Khéng ¢6 tré ngai dwérng tong mau
« Suy tim cap
 Loan nhip tim
Chong chi dinh
 Roi loan dan truyén tim
» Tang kich thich nhi that
 Yéu nat xoang, mach cham
- Bénh co tim ¢6 lap (chen dwéng tong mau)
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VI. TAC DUNG DUQOC LY CUA GLYCOSID TIM

Cach dung
- Lieu tan céng: Co hiéu qua tri liéu, doc
e Duy ftri
« Thuoc dao thai it: ¢é giai doan nghi
« Thudc dao thai nhiéu: cé thé dung lién tuc
Poc tinh
 Nguyén nhan
+ Qua lieu
. Giam chuyén héa
- Thiéu kali huyét
- Biéu hién
* Loan nhip tim
» Thiéu nang than
- ROoi loan dién giai
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VII. PHAN BO TW NHIEN CUA GLYCOSID TIM

 Dwoc tao thanh tww Steroid 23C (Lacton 5 canh) va 24C
(Lacton 5 canh).
« Phan bo twong doi han ché trong 1 so ho thuc vat:
 Thwc vat hat kin, cht yeu & I&p 2 1a mam.
« Cac ho thwong gap:
Apocynaceae, Asclepiadaceae, Ranulculaceae , Moraceae,
Scrophulariaceae, Cruciferae, Sterculiaceae,
Euphorbiaceae, Tiliaceaceae, Celastraceae (ho diy g6i),
Leguminosae (Fabaceae), Liliaceae, Iridaceae
« Cardenolid thwong gap hon so véi bufadienolid

« Bufadienolid: Liliaceae, Ranulculaceae .



DU'OC LIEU CHUA
GLYCOSID TIM



Digitalis

- Digitalis spp. Scrophulariaceae
Chi c6 # 28 loai
Phan bo chu yéu & chau Au
- Cac loai quan trong nhat :
Digitalis lanata Ehrh.
Digitalis purpurea L.
Glycosid tim quan trong nhat:
Digitoxin
Gitoxin

Digoxin




Digitalis purpurea

MO ta thwc vat

« Cay thao > 2 nam

« Goc la c6 ria, mép la rang cwa
tron, gan mat dwéi la nodi rat
ro.

* Trang : mau tia hoac khac.

Nguon goc — tréng trot

« Moc hoang / Chau Au.

- Di thwc sang Bac My

 Trong & Ha lan va BPéng Au

Bo6 phan dung

* L4, thu hai nam thwr 1 va 2




g

” F D. purpurea
: » _ ’ J,.'k




Glycosid tim > 0,3%
Nativelle (1868), Kiliani (1891), Stoll (1938), Haack (1956)

o)
Purpurea glycosid A 0
Purpurea glycosid B N\ ( H Digitoxigenin
Glucogitaloxin L
J R < OH . Gitoxigenin
. O-formyl : Gitaloxigenin
OH
0]
|
glc— (dig)s

( Digitoxin = digitalin (két tinh)
digipurpuridase — < Gitoxin

_ Gitaloxin (kém bén, - OOCH)

Digitalin tan trong EtOH > trong CHCI; > trong nwéc o



Saponin

H Rq Ry
""" Tigogenin H H
Gitogenin OH H

Digitogenin OH OH

- Saponin quan trong nhat: Digitonin
: (Digitogenin+glc+glc+gal+gal+xyl),
H két ta hoan téan véi cholesterol
trans trans trans - Giup glycosid tim tan tot, ting hap thu

Anthraquinon
1-methoxy-2-methyl anthraquinon, 3-methoxy-2-methyl anthraquinon

3-methyl alizarin, 1,4,8-trihydroxy-2-methyl anthraquinon

Flavonoid -



DINH TINH

1. Chiét xuat
- Chiéet bang EtOH - loai tap bang chi acetat
- Chiét lai bang chloroform
2. Pinh tinh
- Thuoc thir Keller-Kiliani; xanthydrol
- TT. nhan steroid va vong lacton § canh

2. Pinh lwong:

- Thay phan, chiét bang ete (CHCL,), mét mau + TT.
Kedde, mét mau +TT. Tattje (gitoxin). KQ mau 1-KQ
mau 2 = lwong digitoxin (> 50%).

- T6t nhat 1a dinh lwong bang HPLC
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Tac dung cua la Digital tia

Hap thu:

« Hap thu tot va kha hoan toan qua dwéng rudt

« C6 tac dung sau khi uéng khoang 5 gi® (max: 9 h),

sau tiém tinh mach 30’ - 2 gi& (max : 4-12 h)

Chuyén héa:

- Gan ket v&i protein huyét twong, gan, than.

* Tich lay trong co tim it ho'n trong gan va than.

- Tai hap thu qua ruét
Thai tru:

« Sau # 14 ngay (T1/2 = 5-7 ngay), c¢6 khi dén 20 ngay
Cong dung:

- Chiét digitoxin, trer tim, lgii tiéu, giam phu 100
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Digitalis lanata

MO ta thwc vat:

* La hep va dai hon Digital tia

.« Gan dwéi la khéng néi ré

« Hoa ngan hon Digital tia

 Trang hoa vang dén vang nau cé
nhirng dom nau dam

 Hoa nhiéu léng

Nguon goc:

- Péng nam Au

« Tréong & Ha lan, Ecuador va My...

B6 phan dung

« L&, hang ngan tan/nam




Digitalis lanata Ehrh.

Mesp
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THANH PHAN HOA HOC
Glycosid tim 0.5 — 1 % glycosid tro tim, v&i 5 genin :

lanatosid A (digitoxigenin**
lanatosid B gitoxigenin (16 —OH)
< lanatosid C < digoxigenin** (12 —OH)
lanatosid D diginatigenin (12, 16 —OH)
_ lanatosid E _gitaloxigenin (16 —OOCH)

Mach dwong © — digt — digt — Ac-digt — glc
- Ac (lanatosid A, B, C, D, E)=Deacetyl lanatosid (A, B, C, D, E)

- Gluc: Ac (digitoxin, gitoxin, digoxin, diginatin, gitaloxin)

- Gluc; - Ac: Digitoxin, gitoxin, digoxin, diginatin, gitaloxin
(Lanatosidase=digilanidase) - glucose [Ca(OH),; K,CO,/MeOH]: - Ac
Saponin, anthraglycosid, flavonoid
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TAC DUNG DUOC LY

- Péc tinh : gap 4 1an l1a D. purpurea
- Tac dung : nhanh hon digitoxin (digitalin)
lam cham nhip tim kém hon digitalin
loi tieu ré hon
- Thai trtr  : nhanh hon digitalin
it tich lay hon digitalin
- Cong dung: chiéet digoxin, digitoxin, lanatosid C,
lanatosid toan phan (digilanid) két tinh, bao géom
lanatosid A, B, C vé&i ty 1€ (46:17:37)%.
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Cac loal Strophanthus

Strophanthus spp. Apocynaceae

« Strop

* Stro
e Stro
e Stro
* Stro

D

D

D

nant

nant

nant

nant

nus gratus Baill.

nus kombe Oliv.

nus hispidus DC.

nus divaricatus Hook. Strng dé hoa vang

nhanthus caudatus Kurtz. Strng dé hoa dé
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Strophanthus aambe
Strophanthus alterniflorus
Strophanthus amboensis
Strophanthus annamensis
Strophanthus arboreus
Strophanthus arnoldianus
Strophanthus aurantiacus
Strophanthus barteri
Strophanthus bequaertii
Strophanthus boivinni
Strophanthus brevicaudatus
Strophanthus bullenianus
Strophanthus capensis
Strophanthus caudatus (tropical Asia)
Strophanthus chinensis (southern
China, Vietnam)
Strophanthus congoensis
Strophanthus courmontii
Strophanthus thallone
Strophanthus vanderijstii

Strophanthus cumingii
Strophanthus dichotomus
Strophanthus divaricatus (southern China; {

Vietnam)

Strophanthus eminii (east Africa; poison: e-
strophanthin)

Strophanthus glabra

Strophanthus gratus (tropical west Africa;
poison: ouabain, g-strophanthin)

Strophanthus hispidus (Togo, Cameroon)

Strophanthus laurifolinus

Strophanthus kombe (east Africa; poison: k-
strophanthin)

Strophanthus nicholsoni

Strophanthus petersianus (tropical Africa)

Strophanthus preussii (tropical west Africa)

Strophanthus sarmentosus (tropical Africa)

Strophanthus scandens (Mallacca)

Strophanthus speciosus (South Africa)

Strophanthus welwitschii
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http://en.wikipedia.org/w/index.php?title=Strophanthus_divaricatus&action=edit&redlink=1
http://en.wikipedia.org/wiki/Ouabain
http://en.wikipedia.org/w/index.php?title=Strophanthus_hispidus&action=edit&redlink=1

S. gratus
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S. gratus

© Top lropicals.c

.;5\ Y

Adh
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Strophanthus kombe Oliv.
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S. kombe

1 [ 1] 1] 1] ©TopTropicals.pom!
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Strophanthus kombe
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http://toptropicals.com/cgi-bin/garden_catalog/cat.cgi?uid=strophanthus_sp

Strophanthus kombe Oliv.
Details of record no: 21711
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Strophanthus kombe Oliv.




S. hispidus



THANH PHAN HOA HOC

Hoat chat : Glycosid trer tim / nhan hat

Strophanthus gratus G - strophanthin
Strophanthus kombe K - strophanthin
Strophanthus hispidus H - strophanthin
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HO

HO—

HO

OH

S. gratus

« Hardy va Galois phan lap G-
strophanthin 1877

* Trwéc d6 Arnaut da phan lap/
Acocanthera ouabaio.

Ouabain: Khong tan trong
CHClI,;, ether, tan trong con,
nwé&c nong, it tan /nwéc lanh.

G-strophanthin = Ouabain= (Ouabagenin) + Rhamnose***

(3 — 7% trong hat)
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Strophanthus kombe

K-strophanthin (5 -8%), hibu truydn: o 1ioe none:
P 0Js yén. o tan/ether, CHCI,

- K-strophanthin a (chi yéu) °SN— 0

- K-strophanthin S
- K-strophanthin y cHO
C OH
glc glc cym_—_QO_13
OH (aglycon)

Strophanthidin

K-Strophanthosid a = Cymarin

K-Strophanthosid

K-Strophanthosid
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S. hispidus

H- strophanthin = cymarin = strophanthidin + D-cym
Cymarol = strophanthidol + D-cym
Periplocymarin = Periplogenin + D-cym
o) o)
0 0

AN AN

HO cymarose—O
OH OH

periplogenin periplocymarin
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Dinh tinh phan biét

1. V&i thuoc thir Xanthydrol, Keller-Kiliani
- ouabain: am tinh
- strophanthin: dwong tinh
2. Vé&i acid sulfuric
- strophanthin — xanh la dam
- ouabain — héng — dé tham

3. V&i acid phosphoric

- strophanthin — huynh quang vang

- ouabain — huynh quang vang cam
4. V&i (SbCl, + CHCI,)

- strophanthin — xanh la dam
- ouabain — nau dé

5. Nang suat quay cwc: - strophanthin: quay phai
- QOuabain: quay trai
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Chuyéen héa cua ouabain

Gan nhw khéng hap thu qua dwdng tiéu héa
Qua chu ky gan mat rat it (# 5%)
Khéng bi chuyén héa & gan
IV : rat mau cé tac dung
thai tru:
. qua nwoce tiéu (37%, nguyén dang)

 qua phan (25%, da chuyén héa)
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Tac dung

Tac dung |én tim theo quy tac 3R

Chu yéu lam tang co bép co’ tim
Tac dung cham nhip tim kém hon digitalin

( hap thu dwong rudt kém hon nhiéu so véi
digitalin

Ouabain :4 khi tiem: rt\au co técz dung,
mau chuyéen hoéa (het tac dung)
déc gap 2 K-strophantin

\ déc gap 10 digitalin

K-strophanthin : dung nhw Ouabain (it déc hon Ouabain)
Do doc: K-strophanthin a<K-strophanthin B<K-strophanthin Yk
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Cong dung

Chui yéu st dung
S. gratus Ouabain

S. kombe K-strophanthin

S. hispidus it dung

1 86 loai Strophanthus khac déi khi cling dwoc dung

122



Strophanthus divaricatus

Siwrng dé hoa vang

9-16% glycosid tim / hat

Divaricosid = D-strophanthin* =
Sarmentogenin** + oleandrose

Tac dung twong tw nhw va = 2/3
K-strophanthin

— Divazid (DP. Trung Quoc 1963)

-* D-strophanthin 1a hén hop 3 chat
do Vién DL chiét va dat tén

-**Sarmentogenin = 3,14 (B-OH), 12(a-OH) §







Swng dé hoa do = Swrng trau
(Strophanthus caudatus)

S. caudatus







TRUC PAO

Nerium oleander L.,
Nerium odorum Soland.,

Ho Apocynaceae















Truc dao
1. MO ta thwc vat
- Cay ¢6 nhwa mu trong
- La vong 3, gan phu song song

- Hoa: trang don / kép, hong dé, héng, trang.
- Qua: 2 dai

- Hat : chum I6ng xam




2. Vi hoc
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THANH PHAN HOA HOC

La chira 0,5 % glycosid tro tim (17 chat khac nhau)

-
Oleandrin (0.08 — 0,15 %)

B . p Desacetyl oleandrin
Cac glycosid chinh <

Neriantin (+++)

_ thiéu —-OH / C,,
Adynerin (+)

Oleandrin = Neriolin = Oleandrosid = folinerin
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L5 L5

OH OH
bleandrose bleandrose
Oleandrin = Neriolin Desacetyl oleandrin
L5 L5
OH
blucose ‘Diginose
Neriantin Adynerin
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THANH PHAN HOA HOC KHAC - CHIET XUAT

- Trong dich chiét nwéc, ngoai glycosid tro tim con coé:
- Polysaccharid

- Protein

. Chiet xuat;

- Chiét bang EtOH 25%, loai tap bang
Pb(CH,COO),, loai Pb(CH,COO), thira bang
Na,SO,. Co, dé lanh dwoc glycosid tim thd. Két tinh
lai trong con 70%.

- Chiét xuat I6ng siéu t&i han: Chiét vai CO, léng
siéu t&i han & 280 bar, 50°C c6 5% EtOH thu duoc
oleandrin (0,91%) 137



TAC DUNG — CONG DUNG

« Oleandrin: 40.000 BVE, 3600 — 4.000 BVM;
Desacethyloleandrin: 6.000 BVE

« Oleandrin c6 tac dung nhanh, 20 — 30’ dén vai gi®

Lam cham nhip tim, kéo dai ky tam trwong —> Hep van 2 la

Thai trir nhanh, it tich liy / co thé —> | D& d6i thuéc (ngay sau)

- Oleandrin ciing ¢6 tac dung chong ting san té bao ung
thw tuy nguwoi.

. Anvirzen™: ché pham la dich chiét la tric dao c6 chira 5
polysaccharid, 5 protein va 2 glycosid tim, lam tang kha
nang mién dich va cé hoat tinh cao trén nhiéu déng té bao
ung thw ngwoi.
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Hanh bién hoa trang

Urgenea maritima L. =
Scilla maritima, Liliaceae

MO ta thwc vat:

* Than hanh I&n (2 kg hay hon)
« Hoa trang

Phan bo:

« Cay cua vung Dia trung hai
B0 phan dung:

 Hanh, thu hai vao mua hé




/\y.- ‘\,'/- >

.

Llrginca';' ariima (L) BAK s, |
LT hathas, Sehoepke
pint-pictures.com

»
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Thanh phan hoa hoc

» Glycosid tim nhém bufadienlolid
— Scilaren A o
— Cac glycosid tim khac

Scillarenin | Q
é
OH
ﬁ/v /Strophantobiase
Penicillium enzym Rhamnose glucose———glucose
Proscillaridin ==
2/3 glycosid total «—— Scillaren A =
Glucoscillaren A ==
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Tac dung dworc ly

. Diéu tri suy tim

— Hap thu nhanh

— Tac dung nhanh

— [t tich luy

— D6 ddc dwdng tiém (V) chi = 2 1an dwdng udng.
 Tac dung loi tiéu rd

« Proscilaridin con cé thé Ia tac nhan chdng ung thw
manh, IC;; =6 — 7,6 nM
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Thong thién
(Thevetia peruviana L. Apocynaceae)
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Thong thién
Thevetia peruviana (Pers.) K.Schum. Apocynaceae
B6 phan dung: hat
Thanh phan hoa hoc chinh:
Thevetin = thevetin A + thevetin B (1:1)

— Thevetin A: Canogenin + thevetose + gluc + gluc

— Thevetin B: Digitoxigenin + thevetose + gluc + gluc
Dé tan trong nwdc, hap thu nhanh, thai trir nhanh

It @3¢ hon ouabain va digitalin
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Day qua dai
Corchorus olitorius L.
Tiliaceae

Day qua tron

Corchorus capsularis L.

Tiliaceae
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Day qua dai
Corchorus olitorius L.
Tillaceae

Olitorisid = strophanthidin +
boivinose + glucose

Erymosid = strophanthidin +
digitoxose + glucose

Corchorosid A=Digitoxigenin+
boivinose+glucose

Tac dung giong nhw
k-strophanthin, khéng tich luy

Dieu ché acetyl strophanthidin




Py
orchdrus olitorius




CHE PHAM

Biét dworc

Hoat chat uong tiém Dworc liéu
— Diaitalne Natvel
Digitoxin Igitaline Nativelle N N D.p+D.|
Digitoxin hon ho Cardinatine Nativelle
J 7P D.p +D.l
Acetyl digitoxin Acylanide
1 ag 4 + D.p +D.l
Gitaloxin Cristaloxine
+ D.p +D.l
N e T
Digoxin Digoxine Nativelle N N D. lanata
Desacetyl lanatosid C Cédilanide
_ + D. lanata
(Deslanoside)
Strophanthin G Ouabaine Arnaud
+ S. gratus
Proscillaridin Talusin

+ C. maritima
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