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PAEONIFLORIN VA BENZOYLPAEONIFLORIN PHAN LAP TU
CAY BACH THUGC (PAEONIA LACTIFLORA PALL.)

Dén Toa soan 30-11-2006

PHAN VAN KIEM, PHAM HAI yE’N, NGUYEN XUAN NHIEM, NGUYEN HOU TUNG,
TRAN HONG QUANG, CHAU VAN MINH
Vién Héa hoc cdc Hop chdt Thién nhién, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

From the methanolic extract of the roots of Paeonia lactiflora Pall. two monoterpene derivatives
paeoniflorin and benzoylpaeoniflorin were isolated. Their structures were identified based on the ESI
and NMR (1D- and 2D-NMR) spectra in comparison with the previous reported data.

- MO PAU

Bach thuogc (Paeonia lactiflora Pall.) thuoc
ho Mao luong (Ranunculaceae) 1a cay moc tu
nhién & nhiéu dia phuong ctia Trung Quoc va
duogc di thuc vao Viét Nam gitta nhitng nam 70
va dugc trong tai Sa Pa. Tir 1au, bach thugc duoc
diung nhu mdt vi thude dan gian chita dau bung,
ta ly do rudt co bép qua manh, lung nguc dau,
chan tay nhic moi, nhitc ddu, mat hoa, bénh vé
mach nhu viém mach huyét khoi, tic mach,
nghén mach ndo, kinh nguyét khong déu, bé
kinh, xich bach dé6i, mo hoi trom, tiéu tién kho
[1,2].

Nhiing nghién ctu tic dung dugc ly cho
thdy cao nudc bach thugc cé tic dung khang
khudn t6t. Nudc sic ré c6 tac dung tc ché su
chuyén héa sinh hoc axit arachidonic in vivo va
in vitro. Nhitng nghién ctu vé thanh phan héa
hoc cua cay thudc nay cho thay ré cay chia 3,30
- 5,70% paeoniflorin, oxypeoniflorin, albiflorin,
benzoylpaeoniflorin, lactiflorin, axit benzoic
(vao khoang 1%), axit palmitic, daucosterol,
axit galic, metyl galat, d-catechin, mynoinositol,
sucrose, glucogalin [1, 2], cdc tritecpen [3], cac
flavonoit [4] va phenolic glycozit [5].

Bai bdo nay thong bdo két qua phan 1ap va
xac dinh cdu trdc héa hoc ctia cic hgp chat 1a
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cic dan xudt monotecpen paeoniflorin va
benzoylpaeoniflorin tir dich chiét metanol cua ré
cay bach thuoc duoc trong & Viét Nam.

IT - THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

1. Phuong phap chung
a) Phuong phdp phdn ldp cdc hop chdt

Sdc ky l6p mdng (TLC): Sac ky 16p mong
duoc thuc hién trén ban moéng trang san DC-
Alufolien 60 F254 (Merck 1,05715), RPI18
F254s (Merck). Phat hién chit bang den tir
ngoai & hai budc séng 254 nm va 368 nm hoac
dung thudc thur la dung dich H,SO, 10% duoc
phun déu lén ban moéng, sdy kho réi ho néng
trén bép dién tir tir dén khi hién mau.

Sdc ky cot (CC): Sac ky cot dugc ti€én hanh
vGi chat hap phu 1a Silica gel pha thuong va pha
dao. Silica gel pha thuong c6 c& hat 1a 0,040 -
0,063 mm (240-430 mesh). Silica gel pha dao

ODS hoac YMC (30-50 pm, Fulisilisa Chemical
Ltd.).

b) Phuong phdp xdc dinh cdu triic héa hoc cdc
hop chdt
Diém néng chdy (Mp): Diém néng chay
dugc do trén may Kofler micro-hotstage ctlia



Vién Héa hoc cac Hop chat Thién nhién.

Do quay cuc [a],: DO quay cuc dugc do
trén mdy JASCO DIP-1000 KUY polarimeter
ciia Vién Héa hoc, Vién Khoa hoc va Cong
nghé Viét Nam

Pho' khoi lugng (ESI-MS): Phé khoi lugng
phun mu dién tr (Electronspray Ionization mass
spectra) dugc do trén may AGILENT 1100 LC-
MSD Trap ctia Vién Héa hoc, Vién Khoa hoc va
Cong nghé Viét Nam.

Pho cong hudng tir nhan (NMR): Phé cong
hudng tir nhan 1H-NMR (500 M) va 13C-NMR
(125 MHz) dugc do trén mdy Bruker AMS500
FT-NMR Spectrometer, Vién Hoéa hoc, Vién
Khoa hoc va Cong nghé Viét Nam.

2. Mau thuc vat

Cay bach thugc dugc thu hédi vao thang 01
nam 2006 tai Sapa. Mau cay dugc TS. Tran Huy
Thai, Vién Sinh thdi va Tai nguyén Sinh vat,
Vién Khoa hoc va Cong nghé Viét Nam gidm
dinh.

3. Phan lap cac hop chat

Ré cay bach thuoc (5 kg) dugc rira sach,
phoi kho, nghién nho thanh bot va chiét véi
metanol thu dugc 65 g dich c6 metanol. Dich co
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metanol nay duoc bo sung vao 2 lit nudc cit va
chiét 1an luot bang hexan, clorofoc, etyl axetat
va n-butanol thu dugc 14 g dich c6 hexan, 21 g
dich co clorofom, 7 g dich co etyl axetat va 11 g
dich c6 n-butanol. Dich co6 clorofom (21 g) duoc
ti€n hanh phan lap bang cdc sic ky cot lap lai
vGi chat hap phu 1a silica gel pha thuong va pha
nguoc thu dugc cac hgp chat 1 (4,3 g) va 2 (1,1
g) dudi dang tinh thé hinh kim c6 mau tring
nga.

Paeoniflorin (1)

Nhiét do nong chay: 153 - 154°C.

Do quay cuc: [a]*p: -31° (MeoH, c: 1,0).

ESI-MS m/z: 481,1 [M+H]", 503,1 [M+Na]*,
479 [IM-HJ" (Cy3Hy0y)).

'H-NMR (500 M, CD;OD), va "“C-NMR
(125 M, CD,0D), xem bang 1.
Benzoylpaeoniflorin (2)

Nhiét do néng chay: 127 - 128°C.

Do quay cuc: [a]”p: -12,9° (MeoH, c: 1,0)

ESI-MS m/z: 585,1 [M+H]" (C;,H;,0,,).

'H-NMR (500 M, CD,0D), va “C-NMR
(125 M, CD,0D), xem bang 1.
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Hinh 1: CAu tric héa hoc ciia 1 va 2

I - KET QUA VA THAO LUAN

Hop chat 1 nhan dugc du6i dang tinh thé
hinh kim ¢6 mau trang nga. Phé 'H-NMR ctia 1
xudt hién vung tin tiéu cta vong thom th€ mono

tai & 7,48 - 8,07 v6i cuong do tich phan tuong
ting v6i SH, mot phan to duong duoc nhan biét
bdi céc tin hiéu tai 6 4,65 (1H, d, J = 8,0 Hz)
clia proton noi véi cacbon anome va cdc tin hiéu
tai & 3,27 - 3,62 (4H) cta 4 proton ndi vGi cac
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Bdng 1: Két qua phé NMR cua 1 va 2

C S 1 2
Sc*P oy *(J, Hz) SctP oy *“(J, Hz)

1 88,8s |89,34s - 89,27 s -

2 859s |8723s - 87,04 s -

3 44,6t | 44,53t 2,20 (1H, d, 13,0) 4441t 1,86 (1H, d, 12,3)
1,82 (1H, dd, 13,0, 2,0) 1,72 (1H, dd, 12,3)

4 105,8s | 106,38 s | - 106,19s | -

5 437d |43,96d 2,60 (1H, dd, 1,5, 6,5) 43,79 d 2,52 (1H, d, 6,9)

6 228t | 23,42t 1,96 (d, 10,5) 23,00t 1,82 (d, 10,5)
2,51 (dd, 10,5, 6,5) 2,48 (dd, 10,5, 7,0)

7 71,6s | 7222s - 72,02 s -

8 61,21t 61,79t 4,73 (2H, s) 61,59t 4,73 (2H, s)

9 101,5d | 102,29d | 5,45 (1H, s) 102,19d | 5,40 (1H, s)

10 |19, 7q |19,60q 1,38 (3H, s) 19,53 q 1,25 (3H, s)

1€ |100,1d | 100,18d | 4,65 (1H, d, 8,0) 100,01 d | 4,58 (1H, d, 8,0)

2€ | 74,7d | 75,00d 3,27 (1H, dd, 8,0, 8,0) 74,92 d 3,27 (1H, dd, 8,0, 8,0)

3¢ | 780d |7792d 3,41* 77,83 d 3,40*

4 | 71,3d |71,73d 3,42% 71,94 d 3,40*

56 |749d |78,04d 3,62 (1H, ddd, 9,0, 7,0, 75,17d 3,62 (1H, ddd, 9,0, 7,0, 2,0)
2,0)

6€ | 650t 62,88 t 4,51 (2H, dd, 7,0, 12,0) 65,12t 4,51 (2H, dd, 7,0, 12,0)
4,65 (dd, 12,0, 2,0) 4,65 (dd, 12,0, 2,0)

1€ | 130,7 s 131,67s | -

2¢ |129,8d 130,64 d | 8,08 (m*)

3¢ | 128,6d 129,68 d | 7,48 (m*)

48 | 133,2d 134,37d | 7,61 (m*)

56 | 128,6d 129,68 d | 7,48 (m*)

66 | 129,8d 130,64 d | 8,08 (m*)

7¢ | 1663 s 167,61s | -

1é€ | 130,5s | 131,19, s | - 131,16 s | -

28¢ | 129,8d | 130,77 d | 8,07 (m*) 130,52 d | 8,08 (m*)

3é¢ | 128,8d | 129,62d | 7,48 (m*) 129,59 d | 7,48 (m*)

48¢ | 133,2d | 134,40d | 7,62 (m¥*) 134,44 d | 7,61 (m*)

58¢ | 128,8d | 129,62d | 7,48 (m*) 129,59 d | 7,48 (m*)

6é¢ | 129,8d | 130,77 d | 8,07 (m*) 130,52 d | 8,08 (m*)

78¢ | 166,4s | 167,98s | - 167,94s | -

#8c clia benzoylpaeoniflorin [6], *Tin hiéu bi che khuat, *Po trong CD;0D, "125 MHz, ¢500 MHz.

cacbon oximetin va hai tin hiéu clta nhém
oximetylen tai & 4,51 (2H, dd, J = 7,0, 12,0 Hz)
va 4,65 (dd, J = 12,0, 2,0 Hz). Ngoai ra, trén phd
nay con xudt hién tin hiéu tai & 5,45 (1H, s),
2,60 (1H, dd, J = 1,5, 6,5 Hz) cta hai nhém
metin. Hai nhém metylen dugc xac dinh bdi cic
cap tin hiéu tai 6 2,20 (1H, d, J = 13,0 Hz)/1,82
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(1H, dd, J = 13,0, 2,0 Hz) va 6 1,96 (d, J = 10,5
Hz)/2,51 (dd, J = 10,5, 6,5 Hz). Nhom metyl
duy nhat dugc nhan biét bai tin hiéu singlet tai &
1,38. Ph6é "C-NMR ctia hop chat nay xuét hién
cac tin hiéu cua vong benzoyl tai & 134,40 (O),
131,19 (CH), 130,77 (CH), 129,62 (CH) va
167,98 (C=0), trong d6 hai cap tin hiéu tai o



130,77 (CH), 129,62 (CH) ¢6 cuong do cao gip
doi cac tin hiéu CH khac. Céc tin hiéu cta phan
to duong tai & 100,18, 75,00, 77,92, 71,73,
78,04 va 62,88 hoan toan phu hop véi cac gia tri
cta dudng glucopyranozo. Trén phd “C-NMR
con c¢6 10 tin hiéu cacbon khac cta cdu tric
monotepen co ban clia cdc hop chat thudc chi
Paeonia. Bang cac phé HSQC va HMBC, do
dich chuyén hoéa hoc cua tiing cacbon va proton
duoc xdc dinh chinh xac va dugc néu ra trén
bang 1 va hinh 2. Nhém benzoyl dugc khing
dinh noi véi C-8 boi tuong tic HMBC cua H-8
v6i C-7é8 clia nhém cacbonyl. Gia tri & 62,88
(C-6¢) hoan toan phu hgp véi nhém oximetylen
ciia duong glucose. Tuong tic cua H-1€ cua
phan tlr dudng véi C-1 trén phé HMBC chiing to
phan tir duong nay dugc ndi v6i C-1. Su phu hop
hoan toan vé gia tri phd NMR cua 1 véi cac gid
tri tuong tng clia benzoylpaeoniflorin (ngoai trir
tin hiéu tai C-6€ cua benzoylpaeoniflorin boi
nhém benzoyl tht hai néi véi duong tai C-6€)
(bang 1) cung véi sy xudt hién cac pic mi/z:
481,1 [M+H]", 503,1 [M+Na]* (positive), 479
[M-H]" (negative) trén phé khéi lugng (ESI-MS)
tuong Gng voi cong thic phan to C;H,0,, da

khing dinh hop chat 1 chinh 13 paeoniflorin,
mot hop chit chinh trong ré cay Paeonia
lactiflora.

Céc pho NMR cua 2 rat twong tu nhu céc
phé tuong tng clia 1, ngoai trir su xuat hién
thém tin hiéu clia mot nhém benzoyl thi hai.
Nhém nay dugc khang dinh néi v6i C-6€ cuia
phan t&r duong thong qua lién két este bdi xuat
hién twong tdic HMBC clia H-6€ v6i C-7€, ciing
nhu su dich chuyén vé phia trudng cao hon clia
tin hiéu nhoém oximetylen tai C-6€ (& 65,12).
Cic gi4 tri do dich chuyén héa hoc ctia 2 duoc
xac dinh nho vao su so sanh truc ti€p véi cac gia
tri tuong ung da dugc thong bio cula
benzoylpaeoniflorin [6] va duoc kiém tra chi tiét
bang cac phé HSQC va HMBC. Cic tuong tdc
trén phéd HMBC (hinh 2) cho thay céu tric héa
hoc clia 2 hoan toan phut hgp véi cdu tric cla
benzoylpaeoniflorin. Hon nita phé khéi luong
(ESI) con xuat hién pic ion m/z 585,1 [M+H]"
phu hop v6i cong thic phan tir CyH;,0,, cla
cau tric néu trén. Cac két qua phan tic néu trén
khang dinh hop chat 2 1a benzoylpaeoniflorin,
mot dan xudt monotecpen cling da dugc phan
lap tir ré cay Paeonia lactiflora.

OH

Hinh 2: Mot s6 tuong taic HMBC chu yéu ctia 1 va 2

IV - KET LUAN

Tir dich chiét metanol ctia ré cay bach thuoc,
hai hogp chat la cdc dan xudt monotecpen
paeoniflorin va benzoylpaeoniflorin da duoc
phan 1ap. C4u triic héa hoc ctia cac hop chét nay
duoc xac dinh bing cdc phuong phép phé cong

hudng tir hat nhan va phé khéi luong ESI.

Loi cam on: Cdc tdc gid xin chdn thanh cam on
TS. Tran Huy Thdi, Vién Sinh thdi va Tai
nguyén Sinh vdt da gidm dinh tén khoa hoc cuia
cdy. Cong trinh dugc hoan thanh vdi su ho tro

573



kinh phi cua dé tai nghién citu co ban Nha
nudc, ma so6 514206.
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