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Céc hop chat serquiterpenoid dugc phan lap tir hoa cuc trang
Chrysanthemum sinense

Vii Kim Thu” )
Truong Dai hoc M¢ - Dja chat

TOM TAT

Hoa clc tring Chrysanthemum sinense dugc sir dung trong nhiéu bai thudc dan gian, trong d6 16p chét
terpenoid thé hién nhiéu hoat tinh tét. Bai b4o nay cong bb két qua nghién ctru phan lap va xac dinh cu
trdc hoa hoc caa bén hop chat sesquiterpenoid thugc dan xuit bisabolene 1a indicumeone (1), indicumone
11-methyl ether (2), (9E)-4-oxo-7-hydroxy-11-hydroperoxy-bisabola-2,9-diene (3) va (-)-delobanone (4)
duoc phan lap tr hoa cua loai Chrysanthemum sinense. CAu trac hda hoc cua bon hop chat xac dinh bang
phan tich s6 liéu phd NMR va so sanh véi tai liéu tham khao.

Tir khéa: Chrysanthemum sinense; hoa clc tring; sesquiterpenoid; terpenoid; bisabolene

1. Pitvén dé

Chi Cuc (Chrysanthemum) thudc ho Cuc (Asteraceae) c6 nguon gdc tir Pong A va dong bac chau Au
gom céc loai than thao, tiéu moc. Hoa clc trang co tén khoa hoc 13 Chrysanthemum sinense Sabine. duoc
str dung nhu duoc ligu trong mot sb bai thudc dan gian dé tri gout, sbt, thap khop, viém nhiém, dau dau,
r6i loan thi luc va ung thu. Cac nghién ciru héa hoc da cong bd thanh phan héa hoc cua Chrysanthemum
sinense gém cac flavonoid, dan xuit cua acid caffeoyl quinic, phenolic, terpenoid va hoat tinh tc ché
enzyme xanthine oxidase gitip ngan ngira va diéu tri c4c bénh lién quan dén bénh gout, hoat tinh wc ché
géc tw do NO lién quan dén phat trién thudc chdng viém, chéng ung thu va bao vé té bao khoi tén thuong
do oxy héa cua cac hop chat phan lap (Bui Hiu Trung, 2009; Nguyen MTT, 2006; Ton Quang That,
2024). Bai bao nay thong béo két qua nghlen ctru viéc phan lap va xac dinh cau truc bén hop chat
serquiterpenoid dugc phan 1ap tir hoa cdc trang Chrysanthemum sinense bang phan tich sb liéu phd NMR
va so sanh vai tai liéu tham khao.

2. Phwong phap nghién ciu va thuc nghiém
2.1. Mdu thuec vat

Hoa clc tring Chrysanthemum sinense Sabine. duoc thu hai tai huyén Mé Linh, Ha Néi vao thang 10
nam 2021 va dugc giam dinh boi Tién si Nguydn Thé Cuong, Vién Sinh thai va Tai nguyén Sinh vat.
Mau sau khi duoc 1am sach, siy kho, xay nhé thu duoc 2,8 kg bot.

2.2. Phuwong phép chiét tach
Dung méi st dung la n-hexane, chloroform, ethyl acetate, acetone, methanol, ethanol.

Séc ky 16p mong duoc thuc hién trén ban mong trang sin DC-Alufolien 60 Fass (Merck), RP18 Fasss
(Merck). Phat hién vét chat bang cach phun dung dich H,SO4 10% trén ban mong va siy néng bang sing
nhiét khoang 1 phiit dén khi hién mau.

Séc ky cot pha thuong su dung chat hap phu Ia Silica gel (¢ hat 0,040 — 0,063 mm, 230 - 400 Mesh)
va chit hap phu RP-18 (30 - 50 um, YMC Co., Ltd) hay Diaion HP-20 (MilliporeSigma™ Supelco) ding
cho sic ky cot pha dao.

2.3. Cdc phép do phé

Phd NMR sir dung may Bruker 600 MHz tai Vién Hoa hoc. Pho khdi lugng phun mu dign ESI-MS
dugc do trén may Agilent 1100 LC-MSD Trap cua Vién Hoa sinh bién. B9 quay cuc dugc do trén may
JASCO P-2000 Polarimeter cua Vién Hda sinh bién thuoc Vién Han Iam Khoa hoc va Cong nghé Viét
Nam.

* Tac gia lién h¢
Email: vukimthu@humg.edu.vn
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2.4. Phan ldp cac hep chat

Bot khd hoa cuc tring Chrysanthemum sinense (2,8 kg) duoc ngdm chiét xuat bang song siéu am voi
ethanol ba lan (mdi 1an 10 L, 30 phat ¢ nhiét do phong). Sau khi loai bo dung méi thu dugc 600 gam dich
chiét tong CS. Hoa tan CS véi 1,0 L nude va lan luot chiét véi dung méi n-hexane, ethyl acetate thu duoc
cac phan doan n-hexane (CS1, 50,0 gam), ethyl acetate (CS2, 55,0 g) va I6p nuéc (CS3).

Phan doan CS1 duoc tach thd trén cot sic ky silica gel (CC) (5x15 cm), sir dung hé dung mdi n-
hexane/acetone (50/1, 20/1, 10/1, 2/1, viv, mdi lan 500 mL) thu dugc bdén phan doan, CS1A (8,0 g),
CS1B (7,0 g), CS1C (15,0 g) va CS1D (5,0 g). CS1C dugc tach trén cot silica gel CC (3x10 cm) bang hé
n-hexane/EtOAc (ting dan do phan cuc: 4/1, 2/1, 1/1 va 0/1, mdi lan 200 mL) thu dugc bén phan doan
CS1C1 (2,0 g), CS1C2 (3,0 g), CS1C3 (1,5 g) va CS1C4 (1,7 g). Phan doan CS1C3 duge dua 1én cot RP-
18 (2x25 cm) rira giai bang acetone/nuéc (3/1, viv, 800 mL) thu dugc bén phan doan CS1C3A (100 mg),
CS1C3B (600 mg), CS1C3C (110 mg) va CS1C3D (2,0 g). CS1C3A dugc tach trén cot silica gel pha dao
rira giai bang acetone/nuéc (4/1, viv, 800 mL) thu duoc hop chat 1 (5,0 mg). CS1C3B duoc tach trén cot
silica gel pha thuong voi hé dung méi chiroform/methanol (4/1, v/v, 800 mL) thu duoc hop chat 4 (10,0
mg). Phan doan CS1C3C dugc tach trén cot YMC véi hé dung moi methanol/acetone/nuéc (4/1/0,5,
vIvlv, 700 mL) thu duoc hop chét 2 (4,0 mg). Hop chat 3 (15 mg) thu dwoc tir phan doan CS1C3D khi
chay sic ki cot pha dao rira giai bang hé dung méi acetone/nudc (3/1, viv, 600 mL).

- Indicumenone (1): dang dau khong mau, ESI-MS: [M+H]* tai m/z 253,2, cong thic phan tir CisH2403
(M = 252). Sé liéu phd H- va 3C-NMR (CDCls), xem Bang 1.

- Indicumenone 11-methyl ether (2): dang dau khong mau, ESI-MS: [M+H]* tai m/z 267,3, cng thic
phan tir C1H2603 (M = 266). S6 liéu phé *H- va 3C-NMR (CDCls), xem Bang 1.

- (9E)-4-oxo0-7-hydroxy-11-hydroperoxy-bisabola-2,9-diene (3): dang dau khéng mau, ESI-MS:
[M+H]* tai m/z 269,1, cong thirc phan tir CisH2404 (M = 268). Sé lidu phd *H- va 3C-NMR (CDCls),
xem Bdng 1.

- (-)-Delobanone (4): dang dau khong mau, ESI-MS: [M+H]* tai m/z 237,4, cdng thic phan ti:
C15H2405 (M = 236). S6 liéu pho H- va 3C-NMR (CDCls), xem Bang 1.

3. Két qua va thao luan

Hop chit 1 thu dwoc dudi dang chat dau, khong mau. Trén phd *H-NMR cua hop chét 1 xuét hién tin
hiéu cua 3 proton olefin tai &4 5,68* (1H), 5,72* (1H), 6,75 (1H, br d, J = 5,4 Hz), tin hiéu cua 4 nhém
methyl bac ba tai 64 1,16 (3H, s), 1,31 (3H, s), 1,31 (3H, s), 1,78 (3H, s), proton cua 3 nhém methylene tai
on 2,13 (1H, m)/2,21* (1H), 2,24* (1H)/2,66 (1H, br d, J = 16,0 Hz), 2,27* (1H)/2,39 (1H, dd, J = 1,2,
15,0 Hz). Ngoai ra, con c6 su xuit hién caa proton nhém methine tai 8y 2,24* (1H). Phd 3C-NMR cua
hop chét 1 cho biét sy c6 mat cua 15 nguyén tir carbon, trong d6 c¢6 1 carbon carbonyl tai 8¢ 200,6 (C-4),
4 carbon olefin tai ¢ 121,1 (C-9), 135,3 (C-3), 142,9 (C-10), 145,0 (C-2), 8 carbon aliphatic tai 6c 15,6
(C-15), 23,8 (C-14), 27,3 (C-1), 29,8 (C-12, C-13), 38,9 (C-5), 42,4 (C-8) va 44,2 (C-6) va 2 carbon rugu
bac ba tert tertiary alcohol tai 6¢ 70,7 (C-11) va 72,9 (C-7). So sanh vai tai liéu tham khao cé su trung
khop vé mat s6 lieu phd, do vay hop chat 1 1a mot sesquiterpenoid dugce xac dinh 1a indicumenone
(Trifunovi¢ S, 2006).

Hinh 1. Cdu truc héa hoc cua cac hop chdt 1 +4

Hop chat 2 thu dugc dudi dang chat dau khéng mau. Pho NMR cia hop chat 2 twong ty nhu hop chat
1 Vi c4c tin higu dic trung ctia 2 ndi doi (3 proton olefin), 1 nhém carbonyl, 4 nhém methyl. Tuy nhién
hop chat 2 ¢6 16 nguyén tir carbon do sy xuat hién thém mot nhém methoxy -OCHj tai C-11 thay thé cho
nhém hydroxyl trong hop chat 1. Nhém methoxy dugc thé hién tai tin hiéu 8y 3,14 (3H, s) va 5c 50,4 (11-
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OCHj) 1am tin hi¢u 3¢ ciia C-11 di chuyén vé 72,8 ppm. Két hgp so sanh vdi tai ligu tham khéo, s6 ligu
pho cua hop chat 2 va sé liéu phd cua indicumenone 11-methyl ether c6 su trung khép. Do d6, hop chat 2
duogc xac dinh la indicumenone 11-methyl ether (Smitt O, 2002).

Bang 1. Sé liéu pho tH- va 13C-NMR cua cac hop chat 1 =4

1 2 3 4
c Sa,b Sil’c 6a,b Sillc Sa,b Sil‘c Sa,b 5;&
¢ (mult., J = Hz) ¢ (mult, J=Hz) | ¢ | (mult,J=Hz)| ¢ |(mult,J=Hz)
1 27,3 2,27* 27,2 2,30* 27,3 2,27* 27,2 2,23*
2,39 (dd, 1,2, 15,0) 2,40 (dt, 1,2, 15,0) 2,40 2,40
2 | 1450 6,75(brd,54) | 144,7| 6,75 (brd, 54) [145,3] 6,76 (br d, 6,0) | 145,0| 6,75 (br d, 6,6)
3 135,3 - 1354 - 135,3 - 135,3 -
4 | 200,6 - 200,1 - 200,9 - 200,4 -
5 38,9 2,24* 39,0 2,24* 38,9 2,24* 39,0 2,25*
2,66 (br d, 16,0) 2,66 (br d, 16,0) 2,67 (br d, 16,0) 2,63 (br d, 19,2)
6 44,2 2,24* 44,3 2,25* 42,7 2,24* 44,4 2,25*
7 72,9 - 74,8 - 73,0 - 73,3 -
2,13* 2,11 (m) 2,12 (m) 2,20*
8 42,4 221* 42,8 2 21* 44,4 2 3% 39,5 2.24%
2,03*
9 | 1211 5,68* 124,0 5,60* 125,3 5,69* 22,3 2.06*
10 | 1429 5,72* 140,5 5,63* 138,7 5,70* 1239 | 5,12(t, 6,6)
11 70,7 - 72,8 - 81,8 - 132,3 -
12 | 298 1,31 (s) 25,9 1,26 (s) 244]  1,33(s) 57| 1,69 (s)
13 | 29,8 1,31 (s) 25,9 1,26 (s) 243 1,31(s) 17,7 1,62(s)
14 | 238 1,78 () 24,0 1,78 (s) 1,77 () 240| 1,78(s)
23,9
15 | 156 1,16 (5) 15,6 1,17 () 156]  1,18(3) 156  1,18(s)
11-
OCHs 50,4 3,14 (s)

3 Do trong CDCls, "150MHz, ©600MHz, * tin hiéu chdp.

Hop chat 3 1a chat dau khdng mau. Phé NMR cua hop chit 3 ¢6 cac tin hiéu dic trung twong tu hop
chat 1 va hop chét 2 gdm 2 ndi d6i, 1 nhém carbonyl, 4 nhém methyl phit hop véi CTPT 1a CisH2404 (M
= 268). Hop chét 3 1a mot sesquiterpenoid c6 15 nguyén tir carbon, su khac biét véi hop chat 1 va 2 1a tin
hiéu carbon khong lién két véi H caa C-11 da dich chuyén vé han truong thap tai 8¢ 81,8 ppm phu hop
V6i sy ¢6 mat ciia nhom hydroperoxy —OOH. Két hop so sanh vaéi tai liéu tham khao, hop chét 3 dugc xéac
dinh Ia (9E)-4-oxo-7-hydroxy-11-hydroperoxy-bisabola-2,9-diene (Trifunovi¢ S, 2006).

Hop chat 4 thu dwoc dudi dang chat dau khdng mau. Hop chét 4 ciing 1a mét sesquiterpenoid khung
bisabolene tuong tw nhu hop chét 1, 2 va 3 c6 2 lién két doi, 4 nhém methyl bac mot, 1 nhém carbonyl.
Tuy nhién phd *H-NMR chi c6 2 proton olefin tai 84 5,12 (1H, t, J = 6,6 Hz), 6,75 (1H, br d, J = 6,6 Hz)
chung t6 da c6 sy dich chuyén cua 1 ndi déi. Két hop vai tin hiéu caa 2 nhém methyl da dich chuyén vé
truong thap hon tai 84 1,62 (3H, s) va 1,69 (3H, s) goi ¥ mot lién két doi da dich chuyén vé vi tri gin 2
nhém methyl tai C10-C11. Két hop véi so sanh tai liéu tham khao, hop chat 4 dwoc xac dinh 13 (-)-
delobanone (Smitt O, 2002).

4. Két luan

Bai bao nay cong b két qua nghién ciru phan 1ap bon hop chét tir can chiét n-hexan cua hoa loai hoa
clc tring Chrysanthemum sinense. Cau tric héa hoc cua bon hop chit dugce xac dinh 1a bén hop chét
sesquiterpenoid thudc dan xuat bisabolene: indicumeone (1), indicumone 11-methyl ether (2), (9E)-4-
oxo-7-hydroxy-11-hydroperoxy-bisabola-2,9-diene  (3) va (-)-delobanone (4). Cac hop chét
sesquiterpenoid dwoc biét dén c6 nhiéu hoat tinh sinh hoc qui bau do d6 loai hoa clc tring
Chrysanthemum sinense htra hen 1a duoc liéu tiém ning dé tiép tuc nghién ciru hoat tinh sinh hoc theo
hudéng tao ra san pham chiam soc strc khoe cong dong.
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ABSTRACT

Sesquiterpenoid compounds isolated from the flowers of
Chrysanthemum sinense

Vu Kim Thu*
Hanoi University of Mining and Geology

The flowers of Chrysanthemum sinense are used in some folk medicines, with terpenoid compounds
showing numerous beneficial activities. This paper reports the results of the isolation and chemical
structure determination of four sesquiterpenoid compounds belonging to bisabolene derivatives:
indicumeone (1), indicumone 11-methyl ether (2), (9E)-4-oxo-7-hydroxy-11-hydroperoxy-bisabola-2,9-
diene (3), and (-)-delobanone (4) isolated from the flowers of Chrysanthemum sinense. The chemical
structures of these four compounds were determined by NMR spectral analysis and comparison with
reference data.

Keywords: Chrysanthemum sinense; hoa clc tring; sesquiterpenoid; terpenoid; bisabolene
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