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MOQT HOP CHAT TAXAN DITERPENOID MGI PUQC CO LAP TU
VO CAY THONG PO TAXUS WALLICHIANA ZUCC., HQ THONG PO
(TAXACEAE)

Tran Thi Kim Thao”
Truong Dai hoc Phu Yén

Tom tat

Tu phdn dogn F cao diclometan cua vo cdy théng dé Taxus wallichiana Zucc., ho
Théng do thu hai tgi Lam Dong, mét hop chat taxan diterpenoid méi da duroc ¢d ldp c6 tén goi
la 2,5-diacetoxy-10-methoxy-14-(2 -methyl-3 -hydroxy)butyryl-oxy-4(20),11-taxadiene. Pay la
hop chdt méi chira dwoc cong bé trén thé gidi. Cau tric cua hep chdt nay duwoe xdc dinh boi
cdc phirong phdp phé céng hirong tir mét chiéu, hai chiéu va so sanh véi tai liéu tham khdo.

T khoa: Taxus wallichiana Zucc., thong do, taxan diterpenoid.

Abstract
A new taxane diterpenoid compound isolated from the barks of
Taxus wallichiana Zucc. (Taxaceae)

From the F fraction of the dichloromethane extract of the Taxus wallichiana Zucc
(Taxaceae) barks, collected in Lam Dong province, a new taxane diterpenoid compound was
isolated, called 2,5-diacetoxy-10-methoxy-14-(2 -methyl-3 -hydroxy)butyryl-oxy-4(20),11-
taxadiene. This is a new unpublished compound in the world. The chemical structure of this
compound was determined by 1D and 2D NMR spectra and comparison with the published
data.

Key words: Taxus wallichiana Zucc. Taxaceae, taxane diterpenoid.

1. Pit vén dé

Cay thong do thugc chi Taxus, ho Thong do (Taxaceae) thugc dang cay to, thuong
xanh cao dén 20m. Chi Taxus c6 7-8 loai trén thé gioi, phan bd rai rac ¢ ving on dgi am,
viing can nhiét d6i va nhiét di nii cao bic béan ciu.

O Viét Nam chi Taxus c6 2 loai 1a Taxus chinensis thudng goi 1a “thong do 1a ngan”
va Taxus wallichiana Zucc. goi 1a “thong do 14 dai”. Thong do 14 ngan phan bd ¢ Trung
Qudc, An o, Malaysia va Viét Nam. O Viét Nam, cay phan bé rai rac ¢ ving nii thudc
tinh Lao Cai (Hoang Lién Son), Ha Tay (Ba Vi), Nghé An (Quy Ch&u), Hoa Binh (Mai
Chau), d6 cao: 900 — 1600m. Thong dé 14 dai phan b & Nepan (ving ndi Himalaya), phia
bic Myanmar, Péng — Nam Trung Quéc, An Do, Indonesia, Philipping va Viét Nam. O
Viét Nam, loai nay ciing chi thiy & mot s ving ndi cao thudc tinh Khanh Hoa, Lam Déng
(Pa Lat, Pon Duong), Ha Giang (Thai An — Quan Ba), d6 cao phan b tir 1400 — 1600m
hoac hon.

Trong dan gian, cao 14 kho va cao vo thong do duoc dung tri hen, viém phé quan,
nac, tiéu hoa; canh va vo dung tri bénh thyc tich, giun diia; nudc sac cua than non dung tri

“ Email: tranthikimthaok30@gmail.com


mailto:tranthikimthaok30@gmail.com

16 TRUONG DAl HOC PHU YEN

bénh dau dau. Bac biét, trong vo va 14 cdy thong do co tac dung diét mot sé loai té bao ung
thu.[1]

Trong bai viét nay, ching t6i da tién hanh nghién ciu thanh phan héa hoc phan
doan F cao diclometan cua vo cay thong do Taxus wallichiana Zucc., ho Thong do thu hai
tai HO Tién, huyén Pon Duong, tinh Lam Ddng vao thang 03 nim 2010. Bang cac phuong
phap sic ky cot silica gel va sic ky ban mong, ching t6i da c6 1ap dugc mot hop chat taxan
diterpenoid tir phan doan F cao diclometan trich tir vo cay thong do. Str dung cac phuong
phap phd nghiém cong huong tir hat nhan mot chiéu (*H,*C-NMR), hai chiéu (HSQC,
HMBC) két hop so sanh voéi tai liéu tham khao, hop chat nay dwoc nhan danh la 2,5-
diacetoxy-10-methoxy-14-(2’-methyl-3’-hydroxy)butyryl-oxy-4(20),11-taxadiene, mét hop
chat méi chua dugc cong bé trén thé gisi.

2. Thuc nghiém

2.1. Piéu kién thuc nghiém

- Piém nong chay dugc do trén may Biichi Melting Point B-545.

- Phé *H-NMR, **C-NMR, COSY, HSQC va HMBC: Ghi trén may cong huong tir hat nhan
Bruker & tan s6 500 MHz cho phé *H-NMR va 125 MHz cho phé **C-NMR.

- Sic ky ban mong duoc thyc hién trén silica gel (Merk, Kielselgl 60 Fass, 250 um).

- Sic ki cot dugc thuc hién trén cot ¢d dién silical gel (40-60 um, Merck).

2.2. Phan lap cac hop chat

V6 cdy thong do (Taxus wallichiana Zucc.) duoc lay tai Ho Tién, huyén Pon
Duong tinh Lam Dong vao thang 03 nam 2010 va duoc dinh danh bai TS. Vuong Chi
Hung, Trung tam trdng va ché bién cay thubc Da Lat, Lim Dong. Miu ciy duoc phoi kho,
xay nho roi trich nong véi metanol, loc, ¢d quay thu hoi dung méi thu dugc cao metanol
thd. Cao metanol dugc dem trich vé6i cac dung méi ¢ do phan cuc tang dan (diclometan va
etyl acetat) thu dugc cac cao tuong ng.

Thuyc hién sic ky cot silica gel pha thuong trén cao diclometan (80,0 g), sir dung cac
dung moi giai ly Ete dau hoa - Etyl acetat c6 d6 phan cuc ting dan (0-100% Etyl acetat),
sau d6 chuyén qua cac dung mdi giai ly Cloroform - Metanol ¢6 dé phan cuc ting dan (5-
30% Metanol) thu dugc 12 phan doan (A-L). Thuc hién SKC trén silica gel phan doan F
(3,40 g) véi hé dung méi Ete diu hoa - Cloroform (0%-100% Cloroform) thu duoc 10 phan
doan (F1-10). Tién hanh SKC phén doan F6 (622,3 mg) vai hé dung méi ED: CHCl; (0%-
100% CHCls) thu duge 5 phan doan (F61-F65). Tién hanh SKC phéan doan F62 (80,8 mg)
v6i hé dung mdi H: CHCI; (0%-100% CHCls) thu dugce 3 phan doan (F621-F623). Tién
hanh SKC phan doan F621 (53,2 mg) véi hé dung moi ED:CHCI; thu dugce 3 phan doan
(F6211-F6213). Tién hanh sic ky diéu ché phan doan F6213 (25,3 mg) trén ban silica gel
v6i hé dung méi giai ly H:CHCl; (1:9) thu duoc 5,3 mg hop chét tinh khiét.

3. Két qua va bién luan

Hop chat dugc cd lap dudi dang bot vo dinh hinh mau trang, tan tét trong CHCls.
Sac ky ban mong véi hé dung ly H-CHCl; (1:9) va hién hinh bang dung dich H,SO4 20% ho
néng cho vét tron mau tim.

Phd *H-NMR cua hop chat ¢6 lap duoc cho tin hiéu cua bdn nhém methyl ti cap
[6n 1,18 (s, 16-Me); 1,64 (s, 17-Me); 2,00 (s, 18-Me); 0,83 (s, 19-Me) ] dac trung cho
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khung taxan-diterpen. Hai nhém methyl acetyl [8 2,02 (s, 2-OAc); 2,18 (s, 5-OAc) ]; bon
proton oxymethine [y 5,35 (1H; dd, J=6,5;2,0 Hz, H-2); 5,29 (1H; t, J= 2,5 Hz, H-5); 4,61
(1H; dd, J= 11,5;5,5 Hz, H-10); 5,03 (1H; dd, J=9,5; 4,5 Hz, H-14)], hai proton methine
[61 1,89 (1H; d, J= 2,0 Hz, H-1) va 2,93 (1H; d, J= 6,5 Hz, , H-3)], bén nhém methylene
[0n 1,79 (M, H-6a; H-6B); [1,90 (m, H-7a)]; 1,21 (m, H-7B)];[ 1,66 (dd, J=15,0; 5,5 Hz; H-
9a); 2,29 (dd, J=15,0; 11,5 Hz; H-9B)] va [2,86 (dd, J=19,0; 9,5 Hz; H-130); 2,41 (m, H-
13B)]; mot nhém exomethylene [y 5,26 (1H, s, H-20a) va 4,82 (1H, s, H-20B)]. Tu do,
chung t61 d& nghi hop chat co lap dugc c6 khung taxane-diterpene.

Ngoai ra, phd 'H-NMR cua hop chét cd lap dugc con xuat hién thém tin hiéu cua
hai nhém methyl [641,21 (3H, d, J=6,5 Hz, H-4); 1,17 (3H; d, J=7,5 Hz, H-5%)]; mot
proton methine [642,41 (1H; quin , J=7,5 Hz ,H-2")] va mot proton oxymethine [o4 3,86
(1H; quin, J=6,5 Hz, H-37)] chirng t6 c6 mang nhanh 2’-methyl-3’-hydroxy butyrate.

So sanh phd *H-NMR cua hop chit di c6 1ap duoc véi cac hop chét khac trong cling
loai nay, chiing t6i nhan thiy phé *H-NMR cua hop chat da c¢6 1ap duoc cho céc tin hiéu
tuong ty nhu cua hop chit yunnanxane [3], tuy nhién so véi yunnanxane [3] thi hop chét
nay chi cd su hién dién cua hai nhém -OAc [64 2,02 (s, 2-OAc); 2,18 (s, 5-OAc) | nhung
lai xuat hién thém mot nhdm -OMe [8y 3,28 (3)].

Ph6 3C-NMR cuaa hop chét ¢d lap dugc cho cac mili cong huong wng véi su hién
dién cua 30 carbon trong d6 c6 hai nhom acetyl [6c 170,0 (C-5); 170,0 (C-2)]; nam carbon
oxymethine [d¢ 70,8 (C-2); 78,6 (C-5); 76,1 (C-10); 71,1 (C-14); 69,7 (C-3")]; ba carbon
carbonyl ester [6¢c 170,0 (2-OAc); 170,0 (5-OAc) va 175,0 (C-1°)]; hai carbon olefin tri
hoan [6¢ 137,4 (C-11) va 134,5 (C-12)] va nam carbon oxymethine [6¢ 70,8 (C-2); 78,6 (C-
5); 76,1 (C-10); 71,1 (C-14) va 69,7 (C-3")]. Ngoai ra, hop chit cd lap duoc khong c6 miii
cong huong cua carbon carbonyl C-13 va carbon methylene C-14 nhu cac hop chat trugc
ma thay vao d6 lan luot 1a carbon methylene [8¢ 40,0 (C-13)] va carbon oxymethine [8¢
71,1 (C-14)] tuong ng. So sanh phd *H va *C NMR nhan thay hop chat ¢d lap dugc co
khung suon twong ty yunnanxane ! nhung chi hién dién 2 nhém —OAc va xuét hién thém 1

hom —OCH
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Hinh 1. Pho *H-NMR cua hep chat
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Hinh 2. Phé *C-NMR cua hop chat

T cac dir liéu trén, cong thac phan tir cia hop chat cd lap dwoc dé nghi la
CaoH460s, diéu nay dugc xac nhan boi miii ion phan tir gia [M+Na]* tai m/z=557,3094 trén
khdi phd phan giai cao HR-ESI-MS, sai léch 0,4 milimass so véi tinh toan Iy thuyét
[M+Na]” iy thuyér = 557,3090.

[— TiC +Al MS, -SpectralBkgrmd
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Hinh 3. Pho HR-ESI-MS cua hop chat

Phd COSY cuaa hop chat ¢d 1ap dwoc cho thay H-2 [54 5,35 (dd, J=6,5; 2,0 Hz)]
tuong quan véi proton oy 2,93 la H-3 (J,3=6,5 Hz) va proton 641,89 la H-1 (d, J1,=2,0 Hz).
Mic khéc, pho COSY con cho tuong quan H-3 (64 2,93) vai H-20B (o4 4,82) va H-200. (64
5,26) chiing to6 nhém exomethylen gan vao vi tri C-4. Proton 8y 5,29 1a H-5 (t, J=2,5 Hz)
cho tuong quan véi céc tin hiéu cong hudng tai oy 1,79 (m) va 4 1,90 (m) chang to hai tin
hiéu nay la H-6 va H-7. Bén canh d6, hai tin hi¢u cong huong (3 1,66) va (dy 2,29) cung
cho tuong quan véi proton tai 6y 4,61 la H-10 (J10,9,=5,5 Hz; J1094=11,5 Hz), hai tin hié¢u
cong huong (o 2,41) va (dy 2,86) cung cho tuwong quan véi proton tai 6y 5,03 la H-14
(J14.13~4,5 Hz; J14135=9,5 Hz) chiing t6 hai nhom methylene lan luot gan tai C-9, C-13.
Ngoai ra, phé COSY con cho thay tuong quan ciia H-2" (8 2,41) Véi céc tin hiéu cong
huong tai 8y 3,86 1a H-3" (J,:3=6,5 Hz), 641,17 1a H-5" (J,:5=7,5 Hz) va tuong quan cua H-
3’ (81 3,86) Vi tin hiéu cong husng tai oy 1,21 1a H-4" (J3,=6,5 Hz) chung t6 ¢6 nhanh 2°-
methyl-3’-hydroxybutyrate .
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Hinh 4. Phs COSY ciia hob chat

Dé co6 thém thong tin chinh xac vé hop chat ¢d lap dugc, phé HSQC, HMBC cua
hop chat nay di duogc ghi nhan.

Phé HMBC cua hop chat ¢6 lap duoc cho twong quan giita proton oxymethine H-2
(0 5,35), H-5 (84 5,29) véi carbon carbonyl ester tuong ng [6¢ 170,0 (s, 2-OAc); 6¢ 170,0
(s, 5-OAc)]. Do do, tai C-2 va C-5 c6 mang nhém thé -OAc. Bén canh d¢, tuong quan
HMBC gitra proton methoxyl véi carbon oxymethine C-10 (8¢ = 76,1) chung to nhom
methoxyl gén tai C-10. Mt khac, proton oxymethine H-3’ (54 3,86), proton methine H-2’
(84 2,41) va proton methyl H-5" (8= 1,17) déu cho twong quan véi carbon carbonyl ester
8¢ = 175,0 (C-17); ddng thoi, proton oxymethine H-14 (8 5,03) ciing cho twong quan Vi
carbon carbonyl ester ¢ = 175,0 (C-17) chiing té nhanh (2’-methyl-3’-hydroxy butyrate)
gan tai C-14.

0 mmmm Tyong quan COSY

—
O)k\ a Tuong quan HMBC

Hinh 5. Twong quan HMBC va *H-"H COSY cua hop chdt co ldp dwoc
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Hinh 6. Phé HSQC cua hop chat Hinh 7. Pho HMBC cua hop chat

Tur cac ly luan trén hop chét cd 1ap duoc dé nghi la 2,5-diacetoxy-10-methoxy-14-
(2’-methyl-3’-hydroxy)butyryl-oxy-4(20),11-taxadiene.
MeO

t,)
s,
‘OAc

a [l s

Hinh 8. Cdu trdc cua hop chat
2,5-diacetoxy-10-methoxy-14-(2 -methyl-3 -hydroxy)butyryl-oxy-4(20),11-taxadiene

Hoa lap thé cua hop chit co 1ap dugc xac dinh dua vao phé ROESY. Cac tuong
quan gitra H-2 véi H-1, H-2 véi 17-Me, H-2 véi 19-Me va 17-Me véi 19-Me ching to H-1,
H-2 dinh huéng B va nhdm 2-OAc dinh hudng a. Bén canh do, H-3 va H-10 cung cho
tuong quan védi nhom 2-OAc ching to H-10 dinh huéng a nén nhém 10-OCHj; dinh hudng
B. Ngoai ra, H-14 twong quan véi H-3 va H-16 chung t6 H-14 dinh huéng o va nhanh (2-
methyl-3-hydroxy) butanoyl dinh huéng p. Tir hang sé ghép caa H-5 (t, J=2,5 Hz) chtng to
H-5 & vi tri xich dao vai dinh hudng B trong cau trang ghé caa vong C do d6 nhom 5-OAC &
vi trf truc voi dinh huéng a. Dya vao tai liéu tham khao [3], 1ap thé cua nhanh 2-methyl-3-
hydroxybutanoyl 1a 2(R)-methyl-3(S)-hydroxybutanoyl.
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1 (ppm)

, Hinh 9. Pho ROESY cua hgp chat
Vay cau trdc cua hop chat ¢ lap dugce xac dinh la : 2a,50-diacetoxy-10B-methoxy-
14B-[2’(R)-methyl-3’(S)-hydroxy]butyryl-oxy-4(20),11-taxadiene. Tuong quan 1ap thé trén
phd ROESY cua hop chat c¢d lap dugc trinh bay trong hinh 3. Tra ctu trén phan mém
SciFinder tai truong Caltech University (USA) vao ngay 29/5/2014 cho thiy hop chit co
lap duogc 1a mot hop chat mai chua dugc cong bd trén thé gidi.

17

OCH,4

5

Hinh 10. Tuong quan ROESY cua hop chdt co ldp duoc

Bang sb liéu phé *H-NMR (500 MHZ), *C-NMR (125MHz) va twong quan
HMBC, COSY, ROESY ciia hop chit co lap dwec trong CDCls
Twong quan

Vi tri O 3c(PP | cosy | ROESY HMBC

(ppm) m) 3, 1
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1 1,89 (d, J= 2,0H2) 59,4 | 2 2,13 2’124’ 3,11
1, 9B,
2 5,35 (dd, 3=65:20H2) | 70.8| 13 | 1,3 | 8,2-0CO-
1,571
3 2,93 (d, J=6,5H2) 425 2 70,14 | 2,4,8 ’5’20’ g
4 142,6
7,20,
5 5,29 (t, J=2,5Hz) 786 | 6,7a 4 5 oo
6 1,79 (m) 29.1| 5,78
70 | 1,90(m) 6, 7P
34,2
78 | 1,21 (m) 6, Ta 10 8 3,5
8 39,7
9¢ | 1,66(dd,J=15,0;55Hz) 9B, 10 10 3,7, 11
45,4 8, 10
2,29 (dd, : !
B | 1150115 9a, 10 19 7,19
4,61 (dd, 9q, 2- 12, 15,
10| 3211555 5H2) 611 9098 | A o -OCH;
11 137.,4
12 134,5
130 | 2,86(dd,J=19,0:9,5Hz) 13,14 | 2-OAc | 12,14 | 1,11,18
40,0
13 | 2,41(m) 13a, 14 12 11
. 13a, 1°,2,12,
14 |503(dd,J=9545H7) | TL1| 3,16 1 "
15 37,5
16 [1,18(s) 31,7 15 | 1,11,17
17 | 1,64(s) 25,1 15 | 1,11,16
18 | 2,00(s) 21,0 12 11,13
19 | 083(s) 22,7 8 3,7,9
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200 5,26 () 208
116,9 4 3,5
208 4,82 (s) 200
I 175,0
. 1,3,
2’ 2,41 (quin, J=7,5Hz) 472 | 3,5 5 4
3’ 3,86 (quin, J=6,5Hz) 69,7 | 2°,4 2,4 1,5
4 1,21(d,J=6,5Hz) 21,2 3’ 3’ 2’
5’ 1,17(d,J=7,5Hz) 14,2 2’ 2’ 1,3
2-OAc 170,0
’ 3,10 2-
Me 2,02 (s) 21,6 0CO-
5-OAc 170,0 3 5
Me 2,18 (s) 22,1 0CO-
10-OMe | 3,28 (s) 55,4 17 10

Pé xuit hwéng nghién ciru tiép theo:

> Tiép tuc khao sat cac phan doan con lai cia vo cay thong do (Taxus wallichiana
Zucc.) dé tim thém chat mai.
> Tién hanh thir nghiém hoat tinh sinh hoc cua cac hop chét da co 1ap dugce dé lam
sang to tac dung phong va chita bénh trong cay
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