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Muc dich ciia nghién ctru nay 1a phan 1ap mét sé hgp chit taxoid trong phian doan cao methanol 100%
tir 14 Thong d6 1a dai (Taxus wallichiana Zucc.) trong ¢ tinh LAm Pong bing sic ky ¢t véi cac dung mdi
thong thwong. Tir 75 g cao methanol 100% da phan lap dwogc cac taxoid la taxinine B (425 mg), taxuspin F
(732 mg), taxchinin B (703 mg), taxuspin D (83 mg). Cic taxoid dwgc xic dinh ciu triic h6a hoc dya trén
phéan tich phd UV-Vis, MS, NMR va so sanh véi cac tai liéu tham khéo.

Tir khéa: ld Thong dé la dai, phén lGp, taxoid.
Chi s6 phén logi 3.4

Isolation of taxoids in 100% methanol
extract from the needles of Taxus
wallichiana Zucc. cultivated in Lam Dong
province

Summary

The aim of this study was to isolate taxoids
in 100% methanol extract from the needles
of Taxus wallichiana Zucc. cultivated in Lam
Dong province by column chromatography
with usual solvents. From 75 g of 100%
methanol extract, the isolated taxoids were
identified as taxinine B (425 mg), taxuspine F
(732 mg), taxchinin B (703 mg), and taxuspine
D (83 mg). The chemical structure of taxoids
was elucidated by means of UV-Vis, IR, MS,
NMR spectroscopies and comparison with
reference data.
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Pat van de

O Viét Nam, trién vong phét trién Thong d6 1a dai
(Taxus wallichiana Zucc.) khong nhitng tr¢ thanh mot
san pham t6t phuc vu cho diéu trj va chim soc strc khoe,
ma con 1a mot san pham mang lai ngudn loi kinh té 16n
cho dat nuée. Vi vay, viéc xay dung tiéu chuin kiém
nghiém va danh gi4 chat lugng Taxol® (paclitaxel) va cac
hop chét taxoid 1am nguyén liéu dé san xuit thudc diéu
tri ung thu [1, 2] dwoc chiét tach tir Thong d6 Viét Nam la
hét strc quan trong va cép bach. D6 1a 1y do dé tién hanh
nghién ctru: “Phan 1ap mot s6 hop chat taxoid trong phan
doan cao methanol 100% tuir 14 Thong do 1a dai (Taxus
wallichiana Zucc.) trong & Lam Dong”.

Tiép nbdi cac nghién ctru trude day [3], muc tiéu cua
nghién ctru nay 1 phan lap va xac dinh ciu tric mot s6
hop chit taxoid v6i du s lwong dé 1am chat chuan tap
trong kiém dinh Taxol® dugc dung chiét xuat tir Thong
d6 Viét Nam.

Nguyén liéu va phuwong phap nghién ciu
Nguyén liéu

Cao chiét methanol phan doan 100% (goi tit 1a cao
MeOH 100%) tir 14 Thong do 14 dai dugc trong ¢ Lam
Déng. Nguén duoc liéu da duoc tiéu chuin hoa va duoc
Trung tdm Trong va ché bién cay thubc Da Lat cung cap.

Cao methanol 100% da dugc chiét theo quy trinh nhu
sau: 1am am bot 14 duoc liéu va ngadm 24 gid, chiét ngdm
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kiét bang methanol (ty 1¢ 1:6) thu dugc dich chiét.
Co giam ap dich chiét thanh dang cao sét, thu duoc
cao methanol th6. Dung cao methanol thé hoa véi
nudc, lic vé6i dicloromethan, sau khi c6 giam ap dich
dicloromethan thu dugc cao CH,CL,. Nap cao CH,Cl,
vao cot diaion HP-20 (15 x 110 cm) rira giai lan lu’o”[
véi cac dung moi: nude, MeOH 10%, MeOH 60%,
MeOH 80%, MeOH 100%. Dich chiét MeOH 100%
dugc ¢ thu hoi dung méi dudi ap xudt giam dé thu
duoc cao MeOH 100%.

Phuwong phap nghién ciru

Loai tap trong cao: cao methanol 100% chiét tir 14
chira nhiéu tap chit: nhua, diép luc td... Dé loai tap
kém phan cuc, cao methanol 100% dugc lic phan bd
v6i ether dau hoa nhiéu lan.

Phan Idp hop chat: cao da loai tap dugc tién hanh
sac ky cot silicagel voi hé dung moi giai ly CH,CI, -
aceton c6 do phan cuc ting dan, thu dugc 5 phan doan
O phan doan II (he dung méi CH,CI, - aceton véi ty 1€
10:5) thu duoc két tinh T1. Phan doan III v6i hé dung
moi gidi ly CH,CL, - aceton (100:5) thu dugc kgt tinh
T2. Phan doan IV véi cung hé giai ly trén c6 ket tinh
T3. Va ¢ phan doan V cung h¢ giai ly CH,Cl, - aceton
(100: 5) thu dugc két tinh T4. Sau d6, cac ket tmh duoc
tai két tinh nhiéu 1an dé tinh sach va kiém tra d6 tinh
khiét bang sic ky 16p mong, phét hién bang thudc thir
H,SO, 10%/EtOH 96%.

Xac dinh cdu triic: dua vao cac két qua phan tich
ph6 UV-Vis, MS, NMR va so sanh véi tai liéu tham
khao dé xac dinh cau tric cac hop chat T1, T2, T3 va
T4.

Két qua va ban luan
Phén Idp hop chit

Tu 75 g cao methanol 100% da phan lap dugc 720
mg phan doan giau hop chit T1, 935 mg phan doan
giau hop chat T2, 950 mg phan doan giau hop chét T3
va 103 mg phén doan giau hop chat T4 bang phuong
phap sac ky cot co dién. Sau khi dugc tinh khiét hoa
bang k¥ thuat tai két tinh nhiéu lan thu dugc 425 mg
hop chét T1, 732 mg hop chit T2, 703 mg hop chét T3
va 83 mg hop chat T4.

Xdc dinh cdu triic
Hop chat Tl:

Hop chit T1 két tinh dang tinh thé nhé, min, khong
mau, c6 anh lap lanh, dé tan trong cloroform, acetonitril,
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ethyl acetat, it tan trong methanol. Séc ky lop mong
bang hé dung moi CHCL,-MeOH (9:1) cho vét tat quang
& bude song UV 254 nm. Hién mau bang H,SO, 10%/
EtOH 96%, Xuét hién vét tron mau nau.

Pho UV ciia T1 trong MeOH cho dinh hép thu cuc
dai & budc song 217 va 279.4 nm. Piéu nay phu hop
v6i cac taxoid vi céac taxoid co dinh hap thu cuc dai
trong khoang 190-300 nm (1). Cac bang hap thy dang
cha ¥ trén phd IR cua T1: 1684 cm! (C=0), 1634 cm’!
(C=C), 1132 cm! va 1070 cm! (C-O-C). Piéu nay phu
hop véi cac taxoid vi trong ciu triic cia cac taxoid
déu c6 su hién dién ctia nhom carbonyl ester & vi tri
C5, nhom ceton (C=0) & vi tri C13 (1). Phd MS - ES+
trong MeOH cho thdy ion c6 m/z = 687,28 v6i cuong
d6 cao nhat, day 1a manh [M+Na]*, do vay T1 c6 khi
luong phan tir 1a 664 Dalton, c6 kha nang tuong ung
v6i cong thirc phan tir cia mot hop chét taxoid 1a
taxinin B (C,,H,,0,)) [4].

Ph6 'H-NMR cho tin hiéu cong huong tng véi su
hién dién cta bén nhém methyl oH [1,15 (3H, s, 16-
Me); 1,77 (3H, s, 17-Me); 2,38 (3H, s, 18-Me) va 1,03
(3H, s, 19-Me)] dac trung cho khung taxan diterpen.
Bdn nhém -OAc dH [2,08 (3H, s, 2-OAc); 2,08 (3H,
s, 7-OAc); 2,08 (3H, s, 9-OAc) va 2,08 (3H, s, 10-
OAc)], nam nhom dH [1,293 (3H, s, 10-OAc)], nam
proton oxymethin dH [5,63 (1H, dd, 1,5, 6,5, H-2);
5,39 (1H, s, H-5); 5,45 (1H, s, H-7); 5,94 (1H, d, 11,
H-9) va 6,25 (1H, d, 10,5, H-10)], hai nhém methylen
dH [1,77 (1H, s), 2,08 (1H, m) (H-6a, H-6b)] va [2,39
(1H, s), 2,85 (1H, dd, 7, 20) (H-14a, H-14b)], hai nhom
proton methin dH [2,25 (1H, d, 7, H-1) va 3,33 (1H,
d, 6)], mot nhom methylen gin carbon mang oxygen
dH [4,92 (1H, s, H-20a), 5,45 (1H, s, H-20b)] va m{t
nhom cinnamoyl dH [6,45 (1H, d, 16, H-22), 7,69 (1H,
d, 16, H-23), 7,44 (1H, m, H-4), 7,78 (2H, d, 7, H-2",
H-4’va H-3’, H-5)].

Pho C-NMR két hop voi phd DEPT 90 va DEPT
135 cho cac miii cdng huong ung voi 35 carbon bao
gébm mot carbon carbonyl [8C 199,3 (C-13)], bdn
carbon carbonyl ester [0C 169, 3 (2-OAc); 169,7 (7-
OAc); 169,7 (9-OAc); 169,2 (10-OAc)], hai nhom
carbon olefin bac bén [dC 150,5 (C-11) va 139.8 (C-
12)], mot carbon olefin bac hai [dC 118,8 (C-20)], nam
carbon bac ba mang oxygen [dC 68,0 (C-2); 76,2 (C-
5); 69,6 (C-7); 75,0 (C-9); 72,8 (C-10)], hai carbon bac
ba [dC 48,7 (C-1) va 42,0 (C-3)] va carbon bac bon
[dC 139,8 (C-4)]. So sanh dit liéu phd "H NMR va 13C
NMR cuia T1 véi cac chit di dugc cong bd thi dir lidu
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phé ctia T1 hoan toan trang khép véi dir liéu phd cua
taxinin B [4].

Tir cac két qua pho nghiém UV-Vis, IR, MS, NMR
va so sanh vai tai liéu tham khao, hop chit T1 duge
xac dinh 1a taxinin B.

Taxinin B con c6 tén goi khac la 7p-acetat-O-
taxinin A dugc M.C. Woods cung cac cong sy phan lap
lan dau tién vao ndm 1968 tir 14 Taxus cuspidata Sieb.
et Zucc. [4]. Sau d6, vao nam 1988, M.K. Yeh cung cac
cong su ciing da phan 1ap duoc hop chét nay tir gd cua
Taxus mairei [4].

Hop chat T2:

Hop chat T2 c¢6 dang ran vo dinh hinh, mau trang,
tan trong methanol, acetonitril, cloroform. Sic ky 16p
rr}()ng bang hé dung mdi CHCl,-MeOH (9:‘1) cho vét
tat quang & budc séng Uan,m. Hién méujbéng H,SO,
10%/EtOH 96%, xuat hién vét tron mau hong nhat.

T2 c6 cuc dai hap thu tai budc song 266,7 nm; phu
hop v6i phd UV cua taxuspin F dd cong bd [5, 6]. Phd
hdng ngoai cia T2 tuong tu nhu taxuspin F [3, 5], ¢6
cac dinh hip thu twong Gmg véi cac nhom chirc: 3450
cm! (nhom -OH), 1747 cmva 1679 cm! (C=0), 1199
cm! (C-O-C). Trén phd MS, T2 cho pic cao nhét tuong
ung voi m/z = 557,22 phu hgp véi manh [M+Na]*. Do
vay, T2 c6 khoi lugng phan tir 1a 534,2 Dalton, twong
{tng v6i cong thirc phan tir ¢6 thé 1a C,,;H, O, , cung
cong thirc phan tir voi taxuspin F [5, 6].

Phd 'H NMR ¢ sy hién dién ctia bdn nhém methyl
[6,, 1,74 (3H, s, 16-Me); 1,12 (3H, s, 17-Me); 2,31
(3H, s, 18-Me) va 0,98 (3H, s, 19-Me)] dac trung cho
khung taxan diterpen. Bén nhém methyl cta -OAc [0,
2,02 (3H, s,10-OAc); 2,05 (3H, s, 7-OAc); 2,05 (3H, s,
2-0OAc); 2,08 (3H, s, 9-OAc)], ndm proton oxymethin
[8,,5,6 (1H, dd, H-2); 4,22 (1H, d, H-5); 5,50 (1H, dd,
H-7); 5,90 (1H, d, H-9); 6,26 (1H, dd, H-10)], hai nhém
methylen [6, 1,61, 1,94 (H-6a, H-6b) va 2,33, 2,77
(H-14a, H-14b) ], hai proton methyl [5,, 2,20 (1 H, dd,
H-1) va 3,53 (1H, d, H-3)] va mot nhém exometylen
[0, 4,82 (1H, s, H-20a) va 5,23 (1H, s, H-20b)] tai C-4.

Ph6 *C-NMR, DEPT-90 va DEPT-135 cho cic tin
hi¢u cong huong véi sy hién dién ctia 28 nhom tin higu
carbon bao gém 8 CH,,3 CH,, 7 CH va 10 C bac bén
trong d6 ¢6 mot carbon carbonyl [5.199,4 (s, C-13)],
bon nhom carbon carbonyl ester [5. 169,2 (s); 169,4
(s); 169,8 (s); 169,8 (s)], hai nhom carbon olefin bac
bdn [6. 149,8 (s, C-11) va 144,7 (s, C-12)] va ndm
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carbon béc ba mang oxygen [8. 68,9 (d, C-2); 74,5 (d,
C-5); 69,5 (d, C-7); 75,1 (d, C-9) va 72,8 (d, C-10)],
hai ca’rbon bacba [3. 48,8 (C-1); 39,7 (C-3)]5V2‘1 carbon
bac bon [6.139,2 (C-4)]. So séqh dit liéu pho 'H NMR
va *C NMR cua T2 véi cac chat da dugce cong bo cho
thdy c4u tric ciia T2 hoan toan tring khép véi cdu tric
ctia taxuspin F [5, 6]. Dua vao cac két qua phd UV-Vis,
IR, MS, NMR va tai liéu tham khao, hop chat T2 duoc
xac dinh 1a taxuspin F.

Taxuspin F da dugc phan lap to Taxus cupidata
Sieb.et Zucc nam 1995 [5] va tu Taxus wallichiana
Zucc béi Nguyén Thi Thanh Tam nam 2007 [6].

Hop chat T3:

Hop chit T3 1a két tinh dang tinh thé nho, min,
khong mau, c6 anh lap lanh, dé tan trong cloroform,
dichloromethan, ethyl acetat, it tan trong methanol.
Séc ky 16p mong bang hé dung mdi ether dau-aceton
(6:4) c‘ho vét tit quang & budc song UVZS , nm. Hién
mau bang H,SO, 10%/EtOH 96%, xuat hi¢n vet tron
mau xanh 14 dam.

Pho UV cua T3 trong MeOH cho céc dinh hap thu
cuc dai & bude song 219 nm va 279 nm. Diéu nay phu
hop vi cac taxoid c6 dinh hap thu cuc dai trong khoang
190-300 nm [7]. Phé MS - ES+ trong MeOH c¢6 pic
m/z 825,05 1a manh [M+Na]*, do vy hop chét T3 c6
manh khdi luong phan tir [M]* 1a 802, twong tmg voi
cong thirc nguyén c6 thé 1a C_ H, O

447748 713"

Phd 'H NMR cho tin hiéu cong huéng tng véi su
hién dién cua: bon nhom methyl o, [1,19 (BH, s, 16-
Me); 1,23 (3H, s, 17-Me); 2,01 (3H, s, 18-Me)] va 1,72
(3H, s, 19-Me) dac trung cho khung taxan diterpen.
Bén nhém -OAc dH [2,01 (3H, s, 2-OAc); 2,01 (3H,
s, 4-OAc); 2,1 (3H, s, 7-OAc); 1,76 (3H, s, 9-OAc)].
Bébn proton oxymethin dH [6,17 (1H, d, 7,5, H-2); 5,01
(1H, 4, 8, H-5); 5,62 (1H, 4,11, H-7), 6,22 (1H, d, 11,
H-9) va 6,61 (1H, d, 11, H-10)]. Hai nhém methylen
dH [1,92 (1H, dd, 9, 15,5), 2,6 (m), (H-6a va H-6b)
va 1,72 (1H, m), 2,45 (1H, dd, 7,5, 14,8), (H-14a va
H-14b)]. Mot nhom proton methin dH 3,04 (1H, d, 8,
H-3)]. Nhom methylen gén trén carbon mang oxygen
dH [4,39 (1H, d, 8, H-20a) va 4,5 (1H, d, 8, H-20b)].
Mot nhom cinnamoyl dH [6,5 (1H, d, 16, H-22); 7,7
(1H, d, 16, H-23); 7,56 (1H, m, H-4"); 7,8 (2H, d, §,
H-2’, H-6’) va 7,56 (2H, m, H-3’, H-5")]. Mt proton
cua nhom -OH alcol [2,67 (1H, s)].

Phd 3C NMR két hop v6i phé DEPT 90 va DEPT
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135 cho cac miii cdng huong ung voi 39 carbon bao
gdém: bon carbon carbonyl ester [8C 170,3 (2-OAc);
169,2 (4-OAc); 169,8 (7-OAc); 169,8 (9-OAc)]. Hai
nhom carbon olefin bac bon [dC 135,9 (C-11) va 1482
(C-12)]. Sau carbon bac ba mang oxygen [dC 67,9 (C-
2); 84,8 (C-5); 70,6 (C-7); 76,4 (C-9); 68,7 (C-10);
79,1 (C-13)]. Mot carbon bac bén mang oxygen [dC
79,4 (C-4)]. Ba carbon bac bén [dC 68,2 (C-1); 43,7
(C-8); 75,7 (C-15)] va carbon bac ba [dC 44,7 (C-3)].
Bay carbon dac trung cho vong thom [dC 134,1 (C-
1’); dC 129 (C-2’, C-6°); dC 130,7 (C-3°, C-5); dC
129,1; 129,5; 128,2; 133,4 (-Ph)].

T3 ¢ chtra khung 11(15—1)-abeo-taxoid thé hién
¢6d.68,2(C-1)vad.75,7(C-15). T3 con c6 mot vong
oxetan [4,50 (1H, d, 7,5, H-20a); 4,39 (1H, d, 8,0,
H-20b) va d. 74,7 (C-20)]. Tu ph6 'H-NMR c¢6 thém
mot nhom benzoyl ’C sH,CO va mot nhom cinnamoyl
C,H,CH=CHCO, bon nhém acetyl CH,CO.

So sanh dir liéu phé 'H NMR va *C NMR ciia hop
chit T3 véi cac chat da duoc cong bd thi dit liéu cua
hop chat T3 hoan toan trung khop véi cau tric cua
taxchinin B [7]. Dya vao cac két qua phd UV-Vis, IR,
MS, NMR va tai liéu tham khao, hop chat T2 dugc xac
dinh la taxchinin B.

Hop chit T4:

Hop chat T4 1a két tinh dang tinh thé nho, min, khong
mau, 1§p lanh, dé tan trong cloroform, dicloromethan,
ethyl acetat, it tan trong MeOH. Sic ky 16p méong bang
hé dung méi ether dau-aceton (6:4) cho vét tit quang
o budc song UV, nm. Hién mau bang H,SO, 10%/
EtOH 96%, xuat hién vét tron mau nau.

Ph6 UV-Vis cua hop chat T4 trong methanol cho
céc dinh hap thu cuc dai ¢ bude song 217 va 278 nm,
tuong tng véi cac taxoid [4]. Pho khdi cho pic c6 m/z
747,05 [M+Na]'véi cudng do cao nhat, do vy hop
chat T4 c¢6 manh khdi lugng phan tir [M]* 1a 724 don
vi khdi twong tmg véi cong thic nguyén co thé la
C39H48013 [8]-

Ph6 'H NMR cho tin hiéu cong hudng tng véi sy
hién dién cua: bdn nhom methyl o, [1,49 (3H, s, 16-
Me); 1,17 (3H, s, 17-Me); 1,6 (3H, s, 18-Me) va 1,53
(3H, s, 19-Me)] dac trung cho khung taxan diterpen.
Nam nhom -OAc dH [1,96 (3H, s, 2-OAc); 2,1 (3H, s,
7-OAc); 2,0 (3H, s, 9-OAc); 2,02 (3H, s, 10-OAc) va
2,2 (3H, s, 13-OAc)]. Nam proton oxymethin dH [5,8
(1H, dd, 7, H-2); 4,85 (1H, m, H-5); 4,85 (1H, m, H-7);
5,6 (1H, d, 5, H-9) va 6,25 (1H, d, 10,5, H-10)]. Hai
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nhom methylen dH [2,06 (1H, m, H-6) va 2,36 (1H,
d, 18,5), 2,57 (1H, m), (H-14a va H-14b)]. Hai nhom
proton methin dH [1,89 (1H, m, H-1) va 3,7 (1H, d,
7, H-3)]. Nhom methylen gin trén carbon olefin dH
[5,08 (1H, s, H-20a) va 5,2 (1H, s, H-20b)]. Mot nhém
cinnamoyl dH [6,46 (1H, d, 16, H-22), 7,7 (1H, d, 16,
H-23), 7,4 (1H, m, H-4"), 7,54 (2H, m, H-2’, H-6"), 7,4
(2H, m, H-3’, H-5")]. M{t proton ctia nhom -OH alcol
[2,1 (1H, s)].

Ph6 3C NMR két hop v6i phdé DEPT 90 va DEPT
135 cho cac miii cong hudng ung véi 39 carbon bao
gém: nam carbon carbonyl ester [§C 170,6 (2-OAc);
170,2 (7-OAc); 169,3 (9-OAc); 170,4 (10-OAc); 168,5
(13-OAc)]. Hai nhém carbon olefin bac bdn [dC 124,3
(C-12) va 144,2 (C-13)]. Mot carbon olefin bac hai [dC
110,9 (C-20)]. Nam carbon bac ba mang oxygen [dC
68,4 (C-2); 67,4 (C-5); 70,4 (C-7); 76,7 (C-9); 78,5
(C-10)]. Mot carbon bac bén mang oxygen [dC 77,3
(C-11)]. Hai carbon bac ba [dC 50,4 (C-1) va 40,8 (C-
3)] va carbon bac bén [dC 142,6 (C-4)]. Ba carbon dic
trung cho vong thom [dC 134,2 (C-17); dC 128,1 (C-
2’,C-6%);dC 128,9 (C-3’, C-57)].

So sanh dir liéu phd cta hop chat T4 véi cac chat
da dugc cong bo thi dir lidu ciia hgp chit T4 hoan toan
trung khop véi ciu trac cua taxuspin D, mot chat da
dugc tim thay trong loai Taxus cuspidata [8].

© (d)

Hinh I: cdu triic hda hoc cia (a) TI: taxinin B; (b) T2: taxuspin F;
(¢) T3: taxchinin B; (d) T4: taxuspin D

Két luan

Nghién ciru da ap dung phuong phap sac ky cot co dién
don gian va sir dung nhitng dung moi thong dung dé
phan 1ap cac hop chat taxoid trong cao methanol 100%
chiét tir 14 Thong do 14 dai (Taxus wallichiana Zucc.).
CAu trac cia cac hop chét duge xac dinh dua vao cac
két qua phan tich phé UV-Vis, IR, MS, NMR so sanh
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v6i tai liéu da cong bd. Nghién ciru da phan lap dugc 4
hop chét taxoid 1a taxinin B, taxupin F, taxchinin B va
taxuspin D, tao tién dé cho viéc xay dung tiéu chuan
kiém nghiém Taxol® dugc dung chiét xuat tir Thong do
1a dai trong & Lam Dong.
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