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ABSTRACT

From the roots of Paeonia lactiflora Pall. two new compounds as sodium
benzoylpaeoniflorinsulfonate (1) and sodium paeoniflorinsulfonate (2) were isolated by various
chromatography methods. Their chemical structures were elucidated by ESI-MS, HR-ESI-MS and
ID, 2D NMR experiments and by comparison of their NMR and ESI-MS data with previous

reported data.
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- MO DAU

Bach thugc (Paeonia lactiflora Pall.) thudc
ho MAu don (Paeoniaceae) 1a cay moc tu nhién
0 nhiéu dia phuong cua Trung Qudc va duge di
thuc vao Viét Nam gilta nhitng nam 70. Cay
dugc trong tai Sa Pa, Tam Dao.... Tl lau, bach
thugc dugc dung nhu mot vi thuéc dan gian
chita dau bung, ta ly do rudt co bép qua manh,
lung nguc dau, chan tay nhiic mdi, nhic dau,
mat hoa, bénh vé mach nhu viém mach huyét
khoi, tic mach, nghén mach ndo, kinh nguyét
khong déu, b€ kinh, xich bach d6i, mo6 hoi trom
va tiéu tién kho [1, 2].

Nhitng nghién ctu tic dung dugc ly cho
thdy cao nudc bach thugc c6 tic dung khang
khudn t6t. Nudc sic ré c6 tic dung tc ché su
chuyén ho4 sinh hoc axit arachidonic in vivo va
in vitro. Nhiing nghién citu vé thanh phéan ho4
hoc ctia cay thudc nay cho thdy ré cay chia
3,30-5,70% paeoniflorin, oxypeoniflorin,
albiflorin, benzoyl paeoniflorin, lactiflorin, axit
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benzoic (vao khoang 1%), axit palmitic,
daucosterol, axit galic, metyl galat, d-catechin,
mynoinositol, sucrose, glucogalin [1, 2], céc
tritecpen [3], ciac flavonoit [4] va phenolic
glycozit [5].

Bai bdo nay thong bdo két qua phan lap va
xéac dinh cau tric hod hoc ctia 2 hop chat méi la
sodium benzoylpaeoniflorinsulfonat (1) va
sodium paeoniflorinsulfonate (2) phan 1ap tir
dich chiét metanol cta ré cay bach thugc cta
Viét Nam.

II - THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

1. Mau thuc vat

Mau cay Bach thugc (Paeonia lactiflora
Pall.) thu tai Sa Pa, dugc ThS. Nguyén Thé&
Cuong, Vién Sinh thai va Tai nguyén sinh vat
gidm dinh. Mau tiéu ban luu giit tai Vién Héa
sinh bién, Vién Khoa hoc va Cong nghé Viét
Nam.



2. Hoa chat thiét bi

Sdc ky lop mdng (TLC): Sac ky 16p mong
dugc thuc hién trén ban mong trang sin DC-
Alufolien 60 F254 (Merck 1,05715), RP18
F254s (Merck). Phat hién chit bing dén tr
ngoai & hai budc séng 254 nm va 368 nm hoac
dung thudc thu 1a dung dich H,SO, 10% dugc
phun déu lén ban mong, sdy kho réi ho néng tir
tir dén khi hién mau.

Sdc ky cot (CC): Sic ky cot dugc tién hanh
v6i chat hap phu la Silica gel pha thudong va pha
dao. Silica gel pha thuong cé c& hat 1a 0,040 -
0,063 mm (240 - 430 mesh). Silica gel pha dao
ODS hoac YMC (30 - 50 pm, Fulisilisa
Chemical Ltd.).

Pho cong huong tiv hat nhdan (NMR): Pugc
do trén may Bruker DRX500 ctia Vién Héa hoc,
Vién Khoa hoc va Cong ngh¢ Viét Nam.

Pho khoi luong (ESI-MS): Duoc do trén mdy
LC-MSD Agilent 1200 Series (USA) clia Vién
Hoéa hoc cac Hop chét Thién nhién, Vién Khoa
hoc va Cong nghé Viét Nam. Phé khoi lugng
phan giai cao HRESIMS do trén thiét bi Waters
Q/TOF premier tai Truong dai hoc Salermo,
Italia.

3. Phan lap cac chat

Ré kho da nghién nho thanh bot (2,5 kg),
ngam chiét véi metanol ba lan, sau d6 gop cic
dich chiét lai loai dung moi dudgi dp suat thap
thu dugc 145 g can chiét metanol.

Can metanol dugc hoa tan vao 2 lit nudc cét
va chiét 1an luot bang n-hexan, clorofoc, etyl
axetat. Sau khi dudi dung moi dudi ap suat thap
thu dugc cic dich n-hexan (20,0 g), clorofoc
(70,0 g), etyl axetat (25,0 g) va nuéc (25,0 g).

Cén clorofoc dugc hoa tan vao dung moi
clorofoc mot luong t6i thiéu, sau dé tdm vio
140 g silicagel, co6 dudi dung moi cho dén khi
thu duoc bot toi, kho.

Tién hanh sic ky cot nhdi silicagel pha
thuong ¢& hat 230 - 400 mesh (0,04 - 0,063
mm) va nap mau kho vao cot, sau d6 ria giai véi
hé dung moi clorofoc:metanol véi do phan cuc
tang dan (tir 50:1 - 5:1) thu dugc 5 phan doan
chinh 1a F1 (12,0 g), F2 (8,5 g), F3 (18,5 g), F4

(7,8 g) va F5 (12,0 g).

Phan doan F4 (7,8 g) str dung sic ky cot lap
lai trén cot nhoi silicagel pha ddo YMC RP 18
v6i hé¢ dung moi metanol:H,O (3:2) thu duoc
hgp chit 2 (15 mg).

Can nudc cua dich chiét MeOH duogc cho
qua cot trao déi ion st dung hat Dianion HP-20
(Mitsubishi Kasci Co. Ltd, Tokyo, 1000 g) véi
hé dung moi rira giai 1a MeOH:H,O véi do phan
cuc giam cuia dung moi tr nuGe tGi metanol thu
dugc cac phan doan F6 (25% MeOH, 10,5 g),
F7 (50% MeOH, 8,5 g) va F8 (100% MeOH,
5,0 g). Tt phan doan F7 (50% MeOH) tién hanh
sic ky cot silicagel pha thudong va pha ddo, tién
hanh sic cot pha thudong ky 1ap lai hé dung moi
CHCI;:MeOH (6:1) thu dugc hop chiat 1
(15 mg).

Sodium benzoylpaeoniflorinsulfonate (1)

Bot vo dinh hinh ¢6 mau tring nga. Nhiét do
néng chdy: 131 - 132°C; Do quay cuc: [o]™p:
+21 (MeOH, c: 1,0). R; = 0,45 (TLC, silica gel,
n-hexan:axeton ty 1é 4:1).

ESI-MS m/z: 647 [M-Na], 693 [M+Na]".
HRESI-MS m/z: 607,1478 [M-SO,+H]".

Tinh todn 1y thuyét
C;H;,0,,Na: 607,1580.

Khéi lugng phan t¢ M = 670; cong thiic
phan tr C;0H;,NaO,S.

'H-NMR (500 MHz, CD,0D) va “C-NMR
(125 MHz, CD;0D), xem bang 1.

Sodium paeoniflorinsulfonate (2)

cho cong thic

Chat rdn mau tring nga. Nhiét do néng
chdy: 157 - 158°C; Do quay cuc: [a]”p: +17°
(MeOH, c: 1,0). R; = 0,5 (TLC, silica gel,
n-hexan:axeton ty 1¢& 4:1);

ESI-MS m/z: 463 [M-SO,Na]".

HRESI-MS m/z: 479,1550 [M-SO,NaT".

Tinh todn ly thuyét cho cong thic C;H,,0,;:
479,1553.

Khéi lugng phan t¢t M = 566; cong thiic
phan tir C,;H,,NaO,,S.

'H-NMR (500 MHz, CD,0D) va *C-NMR
(125 MHz, CD,0D), xem bang 1.
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III - KET QUA VA THAO LUAN

Hop chit 1 nhan dugc dudi dang bot vo dinh
hinh ¢6 mau trang nga. Cic phé NMR caa 1
phan tir gom c6 hai vong benzen thé mono, mot
phan tir dudng glucopyranosyl néi véi khung
monotecpen, mdt dang khung chinh cta cac hop
chat tir chi Paeonia. Trén phé '"H-NMR hai vong
benzen th€ mono dugc nhan biét bdi cdc tin hiéu
tai 8 8,05 (4H), 7,50 (4H) va 7,61 (2H). Phan tix
dudng glucopyranosyl ciing dugc xdc dinh boi
cédc tin hiéu tai 6 4,58 (1H, d, J = 8,0 Hz, H-1"),
327 (1H, dd, J = 9,5, 8,0 Hz, H-2’), 3,40 (H-3"),
3,40 (H-4’), 3,62 (1H, ddd, J = 9,0, 7,0, 2,0 Hz,
H-5%), 4,51 (2H, dd, J = 5,0, 12,0 Hz, H,-6') va
4,65 (dd, J = 12,0, 2,0 Hz, H,-6’). Hai nhém
CH, dugc xac dinh bdi cdc cap tin hiéu tai &
2,08 (1H, dd, J = 1,5, 13,0 Hz, H,-3)/ 2,29 (d,
J=13,0Hz, H;-3) va 1,93 (d, / = 11,0 Hz, H,-
6), 2,64 (dd, J = 11,0, 7,0 Hz, H,-6). Nhém
oxymetylen tai C-8 cling dugc xdc dinh bdi cac
tin hiéu tai & 4,74/4,76 nhd vao cdc tuong tdc

trén phd HSQC va phé DEPT. Nhém metyl bac
bon duy nhit cling duoc khing dinh bdi tin hiéu
singlet (3H) tai 6 1,31.

Phé C-NMR ciing véi cdc phé DEPT ciing
xudt hién cic tin hiéu tuong tng véi 30 nguyén
tir cacbon. Trong d6 khang dinh su c6 mat clia 2
vong benzoyl tai & 131,16 (C-17), 130,73 (C-2",
C-67), 129,80 (C-3”, C-5"), 134,47 (C4"),
168,03 (C-77), 131,22 (C-1""), 130,44 (C-2"", C-
6), 129,60 (C-3”, C-5"), 134,31 (C-4") va
167,83 (C-7”) va mot phan ti dudng
glucopyranosyl tai 6 100,04 (C-1), 74,98 (C-2"),
77,85 (C-3), 71,94 (C-4’), 75,29 (C-5’) va 65,25
(C-6"). So sanh cac gid tri phd clia 1 véi cdc gid
tri phé twong tng cha cha hop chat
benzoylpaeoniflorin [6] c6 thé thdy hau hét céc
vi trf déu tring khép, ngoai trir céc vi tri lién ké
cacbon C-4 ¢6 su thay doi. Dac biét, tin hiéu do
dich chuyén héa hoc ctia cacbon C-4 di giam tir
8 106,19 xuéng con 6 95,47. Diéu nay cho thdy
tai C-4 da ¢6 nhém thé€ khac ma khong phai la
nhém hydroxy.

Hinh I: Ciu tric hod hoc cta 1 va 2

Ciac gid tri do dich chuyén hod hoc cua 1
con duge xédc dinh thong qua cic tuong tic H-C
trén phd HSQC va tuong tac HMBC clia cic
proton va cacbon. Chi ti€t cdc tuong tic nay
dugc néu ra trén bang 1 va hinh 2. Dang chu y
la cdc tuong tic HMBC gitta H-9 (8 5,57) véi
cdc cacbon C-8 (8 61,52)/C-7 (& 72,61)/C-2
(6 88,47)/C-4 (8 95,47), tuong tdc cua H-10
(6 1,31) v6i cic cacbon C-1 (&6 89,38)/C-2
(6 88,47), C-3 (8 40,00), tuong tdc cua H,-3
(6 2,08) v6i C-2 (8 88,47)/C-4 (& 9547)/C-5
(8 43,17), va tuong tic cua H-6 (8 1,93/2,4) véi
C-2 (3 88,47)/C-4 (8 95,47)/C-5 (b 43,17)/C-7
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(8 72,61) da khang dinh dugc ciu tric cha 1
tuong tu nhu cdu tric cta benzoylpaeoniflorin
[49]. Viéc x4c dinh nhém thé€ tai C-4 dugc can
ctt vao két qua phd khéi lugng. Trén phé khoi
lugng ESI-MS xudt hién cédc tin hiéu véi cuong
do rdt manh tai m/z 647 [M-Na] va 693
[M+Na]" (M=670). Néu so sidnh v&i khoi lugng
phan tr ciia benzoylpaeoniflorin thi hop chat 1
nhiéu hon 86 dvC, ding béng su thay th€ nhém
SO;Na cho nhém OH. Nhu vay du doan cong
thic phan tr ctia 1 1a Cy H;,NaO,,S. Két qua nay
dugc khang dinh bang phd khai luong phan gidi
cao véi viéc xudt hién pic ion tai 607,1478 [M-
SO,+H]" trén phé HR-ESIMS (positive), phit hop



vGi  tinh

toan

Iy thuyét cho cong
C,;0H5,0,Na la 607,1580.
Tir nhitng két qua va phan tich phé néu trén,

thic

hop chat

1 dugc xac

dinh 1a sodium

benzoylpaeoniflorinsulfonat, mot hop chat méi

lan dau tién phan lap tir thién nhién.

Bdng 1: S6 lieu phd NMR ctia 1, 2 va clia paeoniflorin

C o 1 2
5™ | 84" (J, Hz) 5™ 84" (J, Hz)
1 89,34 |89,38 | - 89,27 | -
2 87,23 | 8847 |- 88,62 | -
3 44,53 | 40,00 | 2,08 (1H, dd, 1,5, 13,0) 39,39 | 2,08 (1H, dd, 1,5, 13,0)
2,29 (1H, d, 13,0) 2,29 (1H, d, 13,0)
4 106,38 | 9547 | - 95,59 |-
5 43,96 | 43,17 | 3,24* 4327 | 3,24%
6 2342 12392 |1,93(1Hd, 11,0) 24,20 1,93 (1H, d, 11,0)
2,64 (1H, dd, 11,0, 7,0) 2,64 (1H, dd, 11,0, 7,0)
7 72,22 | 72,61 |- 72,84 | -
8 61,79 | 61,52 | 4,75% 61,56 | 4,74%
9 102,29 | 105,39 | 5,57 (1H, s) 105,48 | 5,57 (1H, s)
10 | 19,60 | 19,76 | 1,31 (3H,s) 19,76 1,31 (3H, s)
I’ 100,18 | 100,04 | 4,58 (1H, d, 8,0) 100,18 | 4,58 (1H, d, 8,0)
2’ 75,00 | 74,98 | 3,27 (1H,dd, 9,5, 8,0) 75,02 | 3,27 (1H, dd, 9,5, 8,0)
3 77,92 | 77,85 | 3,40% 77,90 | 3,40%*
4 71,73 | 71,94 | 3,40%* 71,70 | 3,40%*
5 78,04 | 75,29 | 3,62 (1H,ddd,9,0,7,0,2,00 | 78,04 | 3,62 (1H, ddd,9,0,7,0,2,0)
6 62,88 | 65,25 | 4,51 (1H,dd, 5,0, 12,0) 62,79 | 4,51 (1H, dd, 6,0, 12,0)
4,65 (1H, dd, 12,0, 2,0) 4,65 (1H, dd, 12,0, 2,0)
17 131,16 | -
2" 130,73 | 8,05 (1H, m)
3” 129,80 | 7,50 (1H, m)
4” 134,47 | 7,61 (1H, m)
5” 129,80 | 7,50 (1H, m)
6” 130,73 | 8,05 (1H, m)
7 168,03 | -
1 | 131,19 | 131,22 | - 131,23 | -
2”7 | 130,77 | 130,44 | 8,05 (1H, m) 130,74 | 8,05 (1H, m)
3 1129,62 | 129,60 | 7,50 (1H, m) 129,63 | 7,50 (1H, m)
4”1 134,40 | 134,31 | 7,61 (1H, m) 134,34 | 7,61 (1H, m)
57 1 129,62 | 129,60 | 7,50 (1H, m) 129,63 | 7,50 (1H, m)
6" | 130,77 | 130,44 | 8,05 (1H, m) 130,74 | 8,05 (1H, m)
77 1 167,98 | 167,83 | - 168,01 | -
#8c ctia paeoniflorin [6], *Po trong CD,0D, 125 MHz, ©500 MHz, *tin hiéu bi che khuat.
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Hop chit 2 thu duge duéi dang chét ran mau
tring nga, nhiét do néng chay 157 - 158°C. Phé
NMR cuia hop chat 2 kha twong tu nhu cdc pho
cua 1, tdc 1a cau trdc phan tr gdm c6 mot vong
benzoyl va mot phan t& duong glucopyranosyl
ndi vao phan aglycon 1a mot monotecpen. Céac
tin hiéu dac trung ciia mot vong benzoyl dugc
nhan biét trén phé 'H-NMR tai § 8,05 (2H), 7,50
(2H) va 7,61 (1H), va tuong ting cic tin hiéu trén
phé "C-NMR tai 8. 131,23 (C-1"), 130,74 (C-
2, C-6"), 129,63 (C-3", C-5""), 134,34 (C-4™)
va 168,01 (C-7). Phan tr dudng glucopyranosyl
dugc xdc dinh boi céc tin hiéu tai 8, 4,58 (1H, d,
J = 8,0 Hz, H-1"), 327 (1H, dd, J = 9,5, 8,0 Hz,
H-2'), 3,40 (H-3"), 3,40 (H-4’), 3,62 (1H, ddd,
J=9,0,7,0,2,0Hz, H-5),4,51 (2H, dd, J = 7,0,
12,0 Hz, H,-6)/4,65 (dd, J = 12,0, 2,0 Hz,
Hg-6) va cdc tin hiéu cacbon tai 8:100,18 (C-1"),
75,02 (C-2%), 77,90 (C-3"), 71,70 (C-4), 78,04
(C-5") va 62,79 (C-6").

Trén phd “C-NMR va phé HSQC c6 thé
thay hop chat nay c¢6 23 nguyén tir cacbon. Nhu
vay khung monotecpen con lai 10 cacbon chinh
la khung co ban cta cdc hop chdt cua chi
Paeonia. So sanh cdc dit kién phd timg vi trf clia
hop chat 2 v6i 1 (bang 1) cho thdy gia tri do
dich chuyén héa hoc & hau hét cic vi tri déu kh4
tring khép, ngoai trixr cac vi tri lién ké cacbon
C-4. Diéu nay ciing goi ¥ dén su khdc nhau vé

nhém thé€ tai C-4 tuong tu nhu hop chat 1 goi y
su ¢6 mat cia nhém SO;Na thay cho nhém OH
tai C-4. Ngoai ra, ciu tric hod hoc cua 2 con
duge khang dinh bing phé HMBC. Trén phé
HMBC, tuong tic cua H-8 (& 4,78/4,84) véi
C-7"" (8 168,01), va tuong tdc ctia H-1' (d 4,57)
v6i C-1 (8 89,27) da chiing td6 nhém benzoyl n6i
v6i C-8 bang lién két este con phan tlr dudng néi
v6i C-1 bing lién két ete. Ciing trén phd ndy,
tuong tic ctia H-10 (& 1,42) véi C-2 (6 88,62)/
C-3 (5 39,99)/C-1 (6 89,27), tuong tic cua H-3
(0 2,15, H,-3/2,44, Hy-3) v6i C-4 (8 95,59), cua
H,-3 véi C-1 (8 89,27)/C-2 (8 88,62)/C-5 (o
43,27) ciing nhu tuong tdc cha Hg-6 (8 2,61) véi
C-4 (8 95,59)/C-5 (& 43,27) chiing t6 céu tric
phan khung monotecpen ctuia 2 giong nhu cla
hgp chét 1, trong d6 nhém metyl tai C-10 va
nhém SO;Na tai C-4.

Trén phd ESI-MS ctia 2 xuét hién tin hiéu
ion tai m/z 463 [M-SO;Na]’, tuong tng vGi cong
thic phan tit C,;3H,;NaO,;S va phu hgp véi céu
triic dugc néu ra trén hinh 1. Ngoai ra, phé khoi
lugng phan giai cao da cho pic m/z 479,1550
[M-SO,Na]* phit hgp véi tinh todn 1y thuyét cho
cong thic phan tt C,3H,,0,;: 479,1553. Tu
nhitng dit kién phé néu trén, hop chat 2 dugc
xac dinh 1la mot chiat méi véi ¢ tén la natri
paeoniflorinsulfonat va c6 cong thic phan ti 1a
C,;H,;NaO5S.

Hinh 2: Mot s6 tuong tdic HMBC chinh cua 1 va 2
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Sodium benzoylpaeoniflorinsulfonate and sodium paeoniflorinsulfonate, two new compounds from the
roots of Paeonia lactiflora.
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