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VIEN HOA HOC CONG NGHIEP VIET NAM (VN)

~ S6 2 Pham Ngii Lao, quan Hoan Kiém, thanh phé Ha Noi, Viét Nam

Tran Bach Duong (VN), Nguyén Thi Hién Anh (VN), Ngo Thi Hai Yén (VN),
Nguyén Quéc Pat (VN), Nguyén Thanh Hang (VN), Ha Thu Thay (VN), Tran
Nguyén Viét Anh (VN), Pham Thi Thanh Hi€u (VN), Lé Anh Thu (VN), Nguyén
Thi Xuan Hoa (VN)
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QUY TRINH TACH HOP CHAT CATHARANTHIN VA VINDOLIN TU CAO
CHUA ALKALOIT THU PUOC TU CAY DUA CAN (CATHARANTHUS
ROSEUS (L.) G.DON)

(57) Giai phap hitu ich dé cap dén quy trinh tich cic hop chat catharanthin va

vindolin tir cao chia alkaloit thu duoc tir cdy Diura can trén cot tich Sephadex
LH20, trong d6 st dung pha dong 1a dung dich axit H,SO, 98%/dung dich hén
hop MeOH/H,O (95/5; thé tich/thé tich) véi ty 1€ 0,05:99,95 vé thé tich.
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Linh vire k§ thuét dwoc dé cap

Giai phap hitu ich d& cip dén quy trinh tich cac hop chét catharanthin va
vindolin tir cao chura alkaloit thu dugc tir cdy Dura can (Catharanthus Roseus (1.)
G.don) trén ¢t tach Sephadex LH20, trong do6 sir dung pha ddng la dung dich axit
H,S0, 98%/dung dich hdn hop MeOH/H,0 (95/5; thé tich/thé tich) véi ty 18
0,05:99,95 vé thé tich.

Tinh trang ky thuit cta giai phap hiru ich

Vinblastin (VLB) 13 thubc dic hiéu sir dung trong diéu tri ung thu méu va céc
bénh Hopkin phén 14p tir 14 va hoa cdy Dtra can (Catharanthus Roseus (1.) G.don).
Tuy nhién, ham lugng ciia vinblastin trong 14 Dira can rit thip (khoang 0,01% theo
14 kho), do d6 néu chi dya vao phuong phap chiét tich, san lugng vinblastin s& rét
thép va gia thanh san phém rat cao. Dé ha gia thanh thudc, tan dung cac Vinca
alkaloit khac, cac nghién ctru ban téng hop vinblastin va cac dan xuét da duoc phat
trién manh m& va dua vao &p dung trén thé gidi tir cudi nhitng nam 1970. Vi dy,
phan tmg Potier-Polonovski cai tién theo Mangeney 6xy héa-ghép dbi cac ancaloid
thanh phan trong 14 dira can vindolin va catharanthin d4 cho san phim vinblastin
v6i hiéu sudt cao. v |

Nam 1988, Sarath P. Guanasekera (Sarath P. Guanasekera et al, 6/1988, U.S.
Pat. No. 4,749,787, Process of isolating vinblastine from the plant Catharanthis
roseus) di cong bd sang ché v& qua trinh san xuét thudc chéng ung thu vinblastin.
Tir 14 dira can, vinblastin dugc chiét bing dung dich axit va khi diéu chinh pH dich
chiét axit nuéc duge chiét lai bang dung méi hiru co thu duge hdn hop ancaloid
téng. Hon hop alkaloit nay dugc tach bang sic ky cot, chit hip phu ding dextran
va silica gel nham thu dugc vinblastin.

Ban chit ky thuit cia giai phap hiru ich
Muc dich ciia giai phap hiru ich 1a dé xuét quy trinh tach cac hop chét catharanthin va

vindolin tir cao chtra alkaloit thu dugc tir cady Dura can (Catharanthus Roseus (1.)
G.don) bang phuong phap sic ky loc gel trén cot tach Sephadex LH20, trong do st
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dung pha dong 1a dung dich axit H,SO4 98%/dung dich hdn hop MeOH/H,O (95/5;
thé tich/thé tich) véi ty 18 0,05:99,95 v thé tich.

Mo ta van tat hinh vé .

Hinh 1 thé hién quy trinh tach cic hop chét catharanthin va vindolin tir cao
chira alkaloit thu dugc tir cay Dira can.

MO ta chi tiét giai phap hiru ich

Céc hop chét catharanthin va vindolin dugc tach tir cao chiét chira alkaloit tdng
trén dan tach pilot HPLC véi cc didu kién tach nhu sau:

- Thiét bi: Pilot Prep. HPLC Labomatic HP 3000;

- Cot tach: Sephadex LH 20, dudng kinh trong IDx chiéu dai ¢t L: 100x800
mm;

- Pha dong: dung dich axit H,SO4 98%/dung dich hén hop MeOH/H,O (95/5;
thé tich/thé tich) véi ty 18 0,05:99,95 v& thé tich (dung dich pha dong duoc pha
bang cach: pha dung dich hdn hop MeOH/H,O theo ti 18 vé thé tich MeOH:H,O 1a
95:5 trude, sau d6 tién hanh pha dung dich pha déng bang cich thém dung dich
axit H,SO, 98% vdi dung dich hén hop MeOH/H,O thu dugc & trén theo ti 18 vé
thé tich dung dich axit H,SO4 98%: dung dich hdn hgp MeOH/H,0 la 0,05:99,95);

- PAu do phét hién UV/Vis ¢ séng hip phu: 284 nm;
- Téc @6 dong: 70 ml/phit.
Quy trinh tich bao gbm céc budc:

- tién hanh bom mAu 1én cot sic ky va rira giai bing dung mdi pha dong, trong
d6 dung méi pha dong nay 13 dung dich axit H,SO, 98%/dung dich hdn hop
MeOH/H,0 (95/5; thé tich/thé tich) véi ty 18 0,05:99,95 vé thé tich,

- kiém soat qua trinh tach bang thiét bi ddu do UV/Vis két nbi véi cot sic ky va
sic ky 16p mong ding hé dung méi trién khai CHCly/CH;0H = 25:1(v/v), thubc
hién mau Dragendorff -Munier;

- dua vao sy hién thi c4c thanh phén trén ban méng, tach riéng cac phan doan
chira hop chét vindolin va phén doan chira hop chét catharanthin;
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- gOp céc phan doan sic ky tuong Gng chira hop chét vindolin hodc hop chit
catharanthin, sau d6 tién hanh c6 kiét cac phéan doan va xéac dinh lugng can.

Theo mot khia canh, quy trinh ndy con bao gém thém céac buéec:

- tach tiép cac phan doan chira catharanthin trén c6t Silica gel khir hoat hoa v&i
pha dong 1a hé dung mé6i CHCl;/CH3;0H gradlent dé thu dugc cac phan doan chira
hop chét catharanthin tinh khiét hon;

- c4c phéan doan chita hop chét catharanthin thu dugc ciing duoc x4c dinh bing
ban moéng nhu trén, sau dé dugce gom lai va cb ki€t va xac dinh luong cén;

- tinh ché lai hop chét catharanthin thu dugc bing cach két tinh lai trong
MeOH.

Theo mot khia canh, quy trinh riéy con bao gdm thém cac budce:

- tach tiép cac phan doan chira vindolin trén cdt Silica gel khir hoat héa vé6i pha
dong 12 hé dung mdi CHCly/CH;0H gradient dé thu duge cac phan doan chira hop
chét vindolin tinh khiét hon;

- c4c phan doan chira hop chét vindolin thu dugc ciing duge xac dinh bing ban
méng nhu trén, sau d6 dugc gom lai va cd kiét va xac dinh lugng cén;

- tinh ché lai hop chét vindolin thu dugc bing cach két tinh lai trong MeOH.
Vi du thye hién gidi phap hiru ich
Vidul

Hoa tan 100g mau cao chira alkaloit tng trong dung mdi pha dong 1a dung
dich axit H,SO, 98%/dung dich hdn hgp MeOH/H,O (95/5; thé tich/thé tich) véi ty
18 0,05:99,95 vé thé tich, sau dé nap vao vong bom mau. Tir vong bom miu, miu
dugc bom vao cot tich Sephadex LH20. Tai day dau do diéu khién theo quy trinh
d3 duoc 1ap sin s& ty dong tién hanh rira giai va thu dugc 6 phan doan. Céc phan
doan chira catharanthin, vindolin duge chdm x4c dinh lai bang ban mong, hé dung
mdi trién khai CHCly/CH;0H = 25:1 (v/v), thudc hién Dragendorff- Munier. Céc
phan doan chira catharanthin va vindolin dugc gom lai va c6 kiét dudi p xuit thép
thu dugc 5g cao chira catharanthin va 35,4g cao chira vindolin.
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Hoa tan 5,0g cao chtta catharanthin thu dugc & trén vao 20ml CHCIs, chay
dung dich nay trén cft khir hoat tinh Silica gel. Silica gel (300 g Keiselgel 60, kich
thudc 230-400, Merck) duoc khir hoat tinh bing hdn hop gébm 20ml NH,OH,
150ml MeOH va 1500ml CHCI;. Silica gel & khir hoat tinh dugc nhdi vao cot
thay tinh, tiép d6 dugc t6i bing CHCl; dé ddy hét MeOH ra khoi cot. Rira giai cot
béng hdn hgp MeOH/CHCl; 1%, 2%, 3% va 10%. Phan doan giau catharanthin
dugc x4c dinh bing ban moéng nhu néu trén. Cac phin doan chta catharanthin
duogc ¢b chan khong dén khé thu dugc 4,45g san phim.

Hoa tan 4,45g san phim nay trong khoang 15,0ml MeOH & nhiét d6 thudng,
sau d6 dé két tinh trong ti lanh, loc tinh thé két tia thu duoc 3,84g catharanthin.

Catharanthin sach dang tinh thé nhé mau vang c¢6 diém néng chay nim trong
khoang tir 123 dén 125°C, chét duoc do phd va két qua phd nhu sau:

Cau truc cua catharanthin

'H NMR(CDCL): 4,18 d (1 Hz; H-2), 5,92 m (H-4), 2,84 m (H-5), 1,78 dd
(13,5 Hz; 3 Hz; Ha-6), 2,72 m (HB-6), 7,67 s (NH, H-9), 7,48 d (8 Hz; H-11), 7,14
td (7 Hz; 1 Hz; H-12), 7,09 td (7 Hz; 1 Hz; H-13), 7,22 td (8 Hz; 1 Hz; H-14), 3,56
m (Ha-17), 3,36 m (HB-17), 2,92 dt (16 Hz; 4 Hz; Ho-18), 3,29 m (HB-18), 2,84 m
(H-19), 2,11 m (Ha-20), 2,31 m (HB-20), 3,73 br (H-23);

BC NMR (CDCly): 61,87 s (2), 149,42 s (3), 123,64 d (4), 30,76 d (5), 38,69 t
(6), 55,44 s (7), 136,44 s (8), 135,01 s (10), 110,45 d (11), 121,88 d (12), 119,47 d
(13), 118,22 d (14), 129,04 s (15), 110,78 s (16), 21,39 t (17), 49,4 t (18), 53,11 t
(19), 26,22 t (20), 10,68 q (21), 174,15 s (22), 52,33 q (23).

Tuong tu, 35,4g cao chtra vindolin thu dugc & trén dugc tach tiép trén cot
silica gel da khir hoat tinh thu dugc 29,0g san phim gidu vindolin.
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Két tinh lai 29,0g san phim gidu vindolin nay thu dugc 22,8g vindolin sach
dang tinh thé 14p phwong nho c6 diém néng chay nam trong khoang tir 153 dén
155°C, chat duoc do phd va két qua phd nhu sau:

Cau truc cua vindolin

'H NMR(CDCl;): 3,44 m overlap (H-2), 5,45 s (H-4), 5,24 m (H-6), 5,58 ddd
overlap (10 Hz; 5 Hz; 1,5 Hz; H-7), 3,51 dd (16 Hz; 4,5 Hz; Ho-8), 2,37 m (HB-7),
3,44 m (Ha-10), 2,32 m (HB-10), 1,66 d (7,3 Hz; Ha-11), 2,07 br overlap (HB-11),
6,89 d (8 Hz; H-14), 6,30 dd (8 Hz; 2 Hz; H-15), 6,08 d (2 Hz; H-17), 2,53 d (8
Hz; H-19), 1,65 dd (15 Hz; 7,5 Hz; Ha-20), 1,14 dd (15 Hz; 7,5 Hz; HB-20), 049 t
(7,5 Hz; H-21), 2,67 br (H-22), 2,07 br overlap (H-25), 3,78 br overlap (H-26),
3,79 br overlap (H-27);

BC NMR (CDCL): 83,35 d (2), 79,61 s (3), 76,35 d (4), 42,94 s (5), 130,52 d
(6), 124,01 d (7), 51,09 t (8), 52,00 t (10), 44,00 t (11), 52,79 s (12), 125,04 s (13),
122,67 d (14), 104,65 d (15), 161,20 s (16), 95,87 d (17), 153,74 s (18), 67,16 d
(19), 30,81 t (20), 7,63 q (21), 38,23 q (22), 170,76 s (23), 171,91 s (24), 21,01 q
(25), 52,29 q (26), 55,36 q (27).

Hi€u qua dat dwoc cia gidi phap hiru ich

Quy trinh tach céc hop chét catharanthin va vindolin tir cao chira alkaloit thu
dugc tir cdy Dira can bang céch st dung pha dong 13 dung dich axit H,SO,
98%/dung dich h6n hgp MeOH/H,0 (95/5; thé tich/thé tich) véi ty 18 0,05:99,95 vé
thé tich 1am pha dong trén cot tich Sephadex LH20 theo giai phép hitu ich han ché
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duoc viéc str dung lugng 16n dung méi c6 ngudn goc clo, tir d6 ¢ thé giam duoc
viéc str dung cac dung mdi dgc hai trong san xuét cong nghiép.
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YEU CAU BAO HO

1. Quy trinh tach cc hop chét catharanthin va vindolin tir cao chira alkaloit thu
dugc tir cdy Dira can (Catharanthus Roseus (I.) G.don) bang phuong phap séc ky
loc gel trén cft tach Sephadex LH20 st dung pha déng la dung dich axit H,SO,
98%/dung dich hdn hgp MeOH/H,0 (95/5; thé tich/thé tich) véi ty 18 0,05:99,95 vé
thé tich bao gdm céc bude:

- tién hanh bom mau 1én cot sic ky va rira giai bing dung mdi pha dong, trong
d6 dung moi pha dong ndy 1a dung dich axit H,SO, 98%/dung dich hdn hogp
MeOH/H,O (95/5; thé tich/thé tich) véi ty 18 0,05:99,95 vé thé tich,

- kiém soat qua trinh tach bang thiét bi ddu dd UV/Vis két nbi véi cot sic ky va
sic ky 16p mong ding hé dung méi trién khai CHCly/CH;0H = 25:1(v/v), thudc
hién mau Dragendorff -Munier,

- dua vao sy hién thi cac thanh phin trén ban méng, tich riéng cac phan doan
chira hop chat vindolin va phén doan chira hop chit catharanthin,

- gOp cac phan doan sic ky tuong tng chira hop chét vindolin hodc hop chit
catharanthin, sau d6 tién hanh c6 kiét cac phén doan va x4c dinh luong can.

2. Quy trinh theo diém 1, trong d6 quy trinh ndy con bao gdm thém cac budc:

- tach tiép cac phan doan chira catharanthin trén cot Silica gel khir hoat héa véi
pha dong 1a hé dung mo6i CHCly/CH;0H gradient dé thu duoc cac phén doan chuira
hop chét catharanthin tinh khiét hon;

- cAc phéan doan chita hop chét catharanthin thu duge cling dugc xac dinh bing
ban méng nhu trén, sau d6 dugc gom lai va cd kiét va xac dinh lugng can;

- tinh ché lai hop chét catharanthin thu dugc bing cach két tinh lai trong
MeOH.

3. Quy trinh theo diém 1, trong d6 quy trinh ndy con bao gdm thém céc budc:

- tach tiép cac phan doan chira vindolin trén cot Silica gel kht hoat héa v&i pha
dong 12 hé dung mdi CHCl3/CH3;0H gradient dé thu dugc cac phan doan chta hop
chét vindolin tinh khiét hon;
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- cac phan doan chira hop chét vindolin thu duoc cling duoc x4c dinh bang ban
mong nhu trén, sau d6 dugc gom lai va c6 kiét va xac dinh lugng can;

- tinh ché lai hop chét vindolin thu dwoc bing cach két tinh lai trong MeOH.



1819

Hinh 1: So db tach céc hop chét catharanthin va vindolin tir cao chira alkaloit
thu duwoc tir cay dira can trén cot Sephadex LH20

Cao chtra alkaloit

l Pha: H2804 0,05% / MeOH-

Sephadex LH20
|
Y y
Dimeric ancaloid Monomeric ancaloid
Silica gel
|
\ 4 Y
Vindolin 95% Catharanthin 95%
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