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NGHIEN cUU THANH PHAN HOA HOC MALLOTUS PHILIPPENSIS

Dén Toa soan 11-10-2009

NGUYEN THI MAI" 2 CHAU VAN MINH2 PHAN VAN KIEM2 NGUYEN HOU KHOP,
NGUYEN XUAN CUONG2 NGUYEN HAI DANG’, NGUYEN PHUONG THAQ?,
NGUYEN HOATI NAM?, LA DINH MOF’, NINH KHAC BAN®

'Khoa Khoa hoc Co bdn, Pai hoc Giao thong van tdi Ha Noi
*Vién Héa hoc cac Hop chdt Thién nhién, Vién Khoa hoc va Cong nghé Viét Nam

Vién Sinh thdi va Tai nguyén sinh vdt, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

From the methanol extract of the Mallotus philippensis leaves, platanoside (1), 4-dihydro-
myricetin (2), isovitexin (3), pachysandiol A (4), and dopaol (5) were isolated by various
chromatoghraphy methods. Their structures were elucidated by ESI-MS and NMR experiments.
This is the first report of 1 - 5 from M. philippensis.

- MG DAU

Mallotus philippensis (Lam.) Mull. Arg,
(Euphorbiaceae) 1a cay gd nhd hodc trung binh,
cao 6-12(-25) m, than tron, phan canh sém, vo
mau xdm. L4 x&p xoan oc. Phién 14 hinh bau
duc, hinh tring-bdu duc hoac bau duc-madc,
thuon dan vé€ phia chép. Chép 14 nhon hodc tu,
goc 14 tu hoac tron. Hoa don tinh cung goc.
Cum hoa hinh bong moc & dau canh hay nach
14. Cum hoa céi hinh bong & dau canh. Qua hinh
cau det, phia ngoai ¢4 phii nhiéu long xen 1an
nhiéu tuyén mau do, khi chin nit thanh 3 méanh.
Hat hinh cdu hay hinh triing, mau den. Cay
thudng moc rai rac trong cdc ring tha sinh, doi
khi & ven ring, ven dudng, trén dit sa phién
thach, & do cao 100 - 500 m. Cay ua sang, c6 thé
sinh trudéng binh thudng trén dat ngheéo dinh
dudng, kho can. Kha nang ti sinh bang hat va
tai sinh troi khoe [1, 2].

Két qua nghién cttu ctia cac nha khoa hoc
trén thé giGi cho thdy cay M. philippensis chia
cac hop chat 5-hydroxy-6-
methylchromenoflavanone,  5,7-dihydroxy-6-
methyl-8-prenylflavanone, 3,14-dihydroxy-19-
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oxocard-20(22)-enolide, corotoxigenin
rhamnoside, a-kamlolenic axit, isoallorottlerin,
kamalachalcone A, kamalachalcone B,
mallotophilippen A, mallotophilippen B,
mallotophilippen C, mallotophilippen E,
mallotus A, 8-cinnamoyl-5,7-dihydroxy-2,2,6-
trimethyl-3-chromene, rottlerin, 4-
hydroxyrottlerin, 3,4-dihydroxyrottlerin, 3'-
prenylrubranine, 3,14,19-trihydroxycard-
20(22)-enolide 3-O-rhamnoside va
acetylaleuritolic axit [3]. Tuy nhién, & Viét
Nam, hdu nhu chua ¢6 nghién citu nao vé thanh
phén héa hoc va hoat tinh tinh hoc clia cay nay.

Bai bdo nay thong bao qua trinh phan lap va
xac dinh cdu tric héa hoc ctia nam hop chét
platanoside (1), 4-dihydromyricetin  (2),
isovitexin (3), pachysandiol A (4) va dopaol (5)
ti 14 cay M. Philippensis.

II - THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

1. Mau thuc vat

L4a cay Mallotus philippensis (Lam.)



Mull. Arg, (Euphorbiaceae) dugc thu hai tai
Trang Dinh, Lang Son vao thing 2 nam 2009.
Tén khoa hoc dugc TS Ninh Khic Ban, Vién
Sinh théi va Tai nguyén sinh vat giam dinh. Mau
tiéu ban s6 TD34 dugc luu gitr tai Vién Héa hoc
cac Hop chat Thién nhién, Vién Khoa hoc va
Cong nghé Viét Nam.

2. Hoa chat thiét bi

Sdc ky 16p mdng (TLC): dugc thuc hién trén
ban mong trang sin DC-Alufolien 60 F254
(Merck 1,05715), RP18 F254s (Merck). Phit
hién chét bang den tr ngoai & hai budc séng 254
nm va 368 nm hoac dung thudc thir 1a dung dich
H,SO, 10% duoc phun déu 1én bén mong, sdy
kho roi ho néng tir tir dén khi hién mau.

Sdc ky cot (CC): duoc tién hanh vé6i chat hap
phu 1a Silica gel pha thuong va pha ddo. Silica
gel pha thuong c6 cd hat 1a 0,040 - 0,063 mm
(240 - 430 mesh). Silica gel pha dao ODS hoac
YMC (30 - 50 um, Fulisilisa Chemical Ltd.).

Pho cong huong tix hat nhan (NMR): dugc
do trén may Bruker DRX500 cta Vién Héa hoc,
Vién Khoa hoc va Cong ngh¢ Viét Nam.

Pho khoi luong (ESI-MS): Puoc do trén mdy
LC-MSD Agilent 1200 Series (USA) cla Vién
Hoéa hoc cac Hop chét Thién nhién, Vién Khoa
hoc va Cong nghé Viét Nam.

3. Phan lap cac hop chat

Mau cay M. philippensis (1,6 kg) duoc chiét
ba lan v6i MeOH su dung thiét bi siéu am
Ultrasonic 2010 & nhiét do 40 - 50°C trong 20
phiit. Dich chiét sau d6 dugc co dic bing mdy
cit quay dudi dp suat giam thu duoc 180 g can
chiét MeOH. Can MeOH dugc hoa vao nudc va
phan 16p 1an lugt vGi hexan va CHCI, thu duoc
cac dich co hexan (45 g) va CHCI, (55 g). Phan
dich nudc sau chiét duoc cho qua cot dianion st
dung hé dung moi gradient MeOH-H,O (tu
0:100 dén 100:0) thu dugc céac dich c¢o ky hiéu
laWl (17 g), W2 (18 g) va W3 (14 2).

Phan can chiét hexan dugc ti€n hanh phan
tdch trén cot sic ky v6i hé dung moi gradient
hexan-clorofom (tir 10:1 dén 1:1) thu duoc céac
phan doan H1 (14 g), H2 (11 g), va H3 (7 g).
Phan doan H2 duoc phan tich trén cot sic ky
silica gel st dung hé dung moi rira giai hexan-

axeton (3:1) thu dugc hgp chat 5 (8,5 mg) va 2
(20 mg). Can chiét clorofom dugc ti€én hanh
phan tach trén sic ky trén cot silica gel v6i hé
dung moi gradient CHCl;-MeOH (tir 10:1 dén
1:1) thu dugc cic phan doan CI (28,5 g), C2
(15,9 g) va C3 (28,0 g). Phan doan C1 dugc sic
ky trén cot pha dado YMC RP-18 st dung hé
dung mo6i MeOH-H,O 4:1 thu dugc cac hop chat
3 (9,0 mg) va 4 (23,5 mg) dudi dang bdt mau
vang. Phan doan C3 dugc tién hanh sic ky trén
cot silica gel hé dung moi CHCl;-axeton (2:1:)
tinh ché dugc hgp chat 1 (12 mg).

Hop chat 1: Platanoside

Chat bot mau vang, ESI-MS m/z 759
[M+2H,0-HJ, cong thic phan tot Cy,H;,0,, M
=1724).

'H-NMR (CD,;0D, 500 MHz) va *C-NMR
(CD;0D, 125 MHz) xem bang 1.
Hop chat 2: Dihydromyricetin

Két tinh mau vang, diém chay 245 - 246°C,
ESI-MS m/z 319 [M-H], cong thic phan tu
C,sH,04 (M = 320).

'H-NMR (CD,0D, 500 MHz) & (ppm): 4,85
(IH,d,J =11,5Hz, H-2),4,47 (1H,d,J = 11,5
Hz, H-2), 5,94 (1H, brs, H-6), 5,91 (1H, brs, H-
8) va 6,56 (2H, s, H-2', 6").

BC-NMR (CD,OD, 125 MHz) § (ppm):
85,26 (C-2), 73,67 (C-3), 198,27 (C-4), 164,44
(C-5), 96,28 (C-6), 168,69 (C-7), 97,31 (C-8),
165,27 (C-9), 101,82 (C-10), 129,11 (C-1,
108,08 (C-2', 6'), 145,87 (C-3', 5') va 134,91 (C-
4",

Hop chat 3: Isovitexin

Két tinh mau vang, diém chay 239°C, ESI-
MS m/z 431 [M-H], cong thdc phan tu
C21H20010 (M = 432).

'"H-NMR (CD;0OD, 500 MHz) & (ppm): 6,47
(1H, s, H-3), 6,57 (1H, s, H-8), 7,81 (2H, d, J =
8,5 Hz, H-2' va H-6)), 6,93 (2H, d, J = 8,5 Hz,
H-3' va H-5, 4,93 (1H, d, J = 9,5 Hz, H-1"),
4,18 (1H, t, J = 9,5 Hz, H-2"), 3,51 (2H, H-3" va
H-4"), 3,46 (1H, m, H-5"), 3,77 (1H, dd, J = 5,5,
12,0 Hz, H,-6") va 3,91 (1H, dd, J = 2,5, 12,0
Hz, H,-6").
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“C-NMR (CD,0OD, 125 MHz) & (ppm):
166,18 (C-2), 10391 (C-3), 184,03 (C-4),
162,75 (C-5), 109,19 (C-6), 164,87 (C-7), 95,44
(C-8), 158,71 (C-9), 105,25 (C-10), 123,14
(C-1Y, 129,43 (C-2' va C-6"), 117,08 (C-3' va
C-5"), 162,00 (C-4", 75,36 (C-1"), 72,70 (C-2"),
80,17 (C-3"), 71,84 (C-4"), 82,61 (C-5") va
62,91 (C-6").

Hop chat 4: Pachysandiol A

Két tinh mau trang, diém chay 291 - 292°C,
ESI-MS m/z 445 [M+H]*, cong thic phan tu
C;H5,0, (M = 444).

'H NMR (500 MHz, CDCl;) & (ppm): 1,53
(1H, m, H-106), 1,82 (1H, dt, J = 2,5, 14,0, H-
10), 3,98 (1H, d, J = 2,5 Hz, H-2), 3,53 (1H, s,
H-3), 0,94 (3H, H-23), 0,94 (3H, H-24), 0,85
(3H, br s, H-25), 1,01 (3H, br s, H-26), 0,99
(3H, H-27), 1,17 (3H, br s, H-28), 0,94 (3H, H-
29) va 0,99 (3H, H-30).

C NMR (125 MHz, CDCl;) § (ppm): 23,9

(C-1), 7114 (C-2), 76,5 (C-3), 43,7 (C-4), 37,8
(C-5), 41,3 (C-6), 17,5 (C-7), 53,2 (C-8), 36,5
(C-9), 52,3 (C-10), 35,3 (C-11), 30,6 (C-12), 39,7
(C-13), 384 (C-14), 32,3 (C-15), 36,1 (C-16),
30,5 (C-17), 429 (C-18), 35,5 (C-19), 28,1
(C-20), 32,8 (C-21), 39,3 (C-22), 10,9 (C-23),
15,9 (C-24), 18,1 (C-25), 18,7 (C-26), 20,1 (C-
27), 32,1 (C-28), 35,0 (C-29) va 31,7 (C-30).

Hop chat 5: Dopaol

Chat dang dau, ESI-MS m/z 177 [M + Na]",
155 [M+H]", 154 [M - HJ, cong thdc phan tu
CH,,0; M = 154).

'H-NMR (CD,0D, 500 MHz) § (ppm): 6,71
(1H, d, J = 2,0 Hz, H-2), 6,73 (1H, J = 8,0 Hz,
H-5), 6,56 (1H, dd, J = 2,0, 8,0 Hz, H-6), 2,69
(2H, t,J = 7,0 Hz, H-7) va 3,71 2H, t,J = 7,0
Hz, H-8).

BC-NMR (CD;OD, 125 MHz) § (ppm):
131,74 (C-1), 117,02 (C-2), 145,79 (C-3),
144,27 (C-4), 116,29 (C-5), 121,26 (C-6), 39,31
(C-7) va 64,38 (C-8).

Hinh 1: Ciu tric héa hoc clia cdc hgp chat 1 -5

111 - KET QUA VA THAO LUAN

Hop chit 1 dugc phan 1ap dudi dang chat bot
mau vang. Cong thdc phan tr cua né dugc xac
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dinh 1a Cy,H,0,, (M = 724) bing két qua phé
NMR va phé ESI-MS tai m/z 759 [M+2H,0-H].
Vét chat trén TLC chuyén sang mau vang khi ho
néng va str dung thudc hién mau 1a axit sunfuric



10% cho phép du doan 1 la mot hgp chét
flavonoit.

Trén phé 'H-NMR xuat hién cdc tin hiéu
dac trung cta 2 proton thom tuong tac & vi tri
meta v6i nhau (8 6,40 va 6,22, mbi tin hiéu
tuong ung 1H, br s) va hai 4 proton hom tuong
tac & vi tri otho v6i nhau (8 7,87 va 7,00, mdi tin
hiéu twong ting 2H, d, J = 8,5 Hz) khiang dinh su
c6 mat cua khung flavonoit dang kaempferol.
Tin hiéu proton anome tai 8 5,62 (1H, d,J = 1,5
Hz) va mot nhém metyl bac hai tai & 1,07 (3H,

d, J = 6,0 Hz) cho phép du dodn su c6 mat cia
mot don vi duong [-L-rhamnopyranoside.
Ngoai ra, trén phé 'H-NMR cua 1 con xuét hién
4 tin doublet hiéu (mdi tin hiéu tuong tng 2H, d,
J = 8,5 Hz) ctia 8 proton thom (& 6,76, 6,81,
7,38 va 7,45) dac trung cho hai vong benzen bi
thé hai vi ci C-1 va C-4. Hai lién két doi ngoai
vong céu hinh trans cling dugc xac dinh boi cac
tin hiéu doublet (méi tin hiéu twong dng 1H, d, J
= 16,0 Hz) cong hudng tai 8 6,29, 6,38, 7,60 va
7,64). DUt kién nay goi ¥ cho su c6 mat cua hai
nhém trans-coumaroyl [4].

Bdng 1: S6 liéu phé NMR clia 1

C 3¢ S DEPT | §,*“dang pic (/ = Hz)
2 158,8 159,06 C -
3 135,2 135,46 C -
4 178,9 179,31 C -
5 163,0 163,18 C -
6 100,2 100,29 CH 6,40 (1H, brs)
7 165,8 165,81 C -
8 95,7 94,83 CH 6,22 (1H, brs)
9 158,8 158,4 C -
10 104,8 105,93 C -
1" 122,5 122,43 C -
2", 6" 131,8 131,88 CH 7,87 (2H, d, 8,5)
3" 5" 116,9 116,86 CH 7,00 (2H, d, 8,5)
4" 161,5 161,65 C -
1" 101,2 99,92 CH 5,62 (1H, d, 1,5)
2" 72,2 72,21 CH 5,84 (1H, dd, 1,5, 3,5)
3" 73,1 73,06 CH 5,32 (1H, dd, 3,5, 10,0)
4" 71,0 71,02 CH 3,67 (1H,t, 10,0)
5" 70,9 70,91 CH 3,58 (1H, m)
6" 17,9 17,76 CH, 1,07 (3H, d, 6,0)
1", 1 127,0 126,9 127,13 127,04 C -
2", 6" 7,45 (2H, d, 8,5)
2 g 131,4 131,2 131,39 131,19 CH 7.38 (2H. d. 8.5)
3" 5" 6,81 (2H, d, 8,5)
3 5 117,0 116,8 116,79 116,76 CH 6.76 (2H. d. 8.5)
4", 4™ 161,8 161,8 161,43 161,21 C -
" 7,64 (1H, d, 16,0)
7", 7 147,8 147,0 147,70 146,99 CH 7.60 (1H. d. 16.0)
o 6,38 (1H, d, 16,0)
8", 8 114,8 114,2 114,93 114,37 CH 6.29 (1H. d. 16.0)
9™ 9" 168,5 167,8 168,52 167,78 C -

*do trong CD,0D, 125 MHz, <500 MHz, "8 clia platanoside [4].
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Trén phd “C-NMR ciia 1 xuét hién cdc tin
hiéu cta 39 cacbon trong dé c6 tin hiéu cla
phan khung kaempferol tai & 159,06 (C-2),
13546 (C-3), 179,31 (C-4), 163,18 (C-5),
100,29 (C-6), 165,81 (C-7), 94,83 (C-8), 1584
(C-9), 105,93 (C-10), 122,43 (C-1'), 131,88 (C-
2', 6, 116,86 (C-3', 5" va 161,65 (C-4'"); mot
don vi dudong rhamnose tai § 99,92 (C-1"), 72,21
(C-2"), 73,06 (C-3"), 71,02 (C-4"), 70,91 (C-5")
va 17,76 (C-6"); va cac tin hiéu cta hai nhém
trans-coumaroyl. T cdc dit kién néu trén, s6
liéu phé "C-NMR ctia 1 dugc so sénh véi cic
gia tri tuong dng da dugc cong bo cho hgp chat
platanoside [4]. Su phit hgp hoan toan vé s6 liéu
phé tai céc vi tri twong tng giita hai hop chat
cho phép xdc dinh c&u trdc héa hoc cua 1 la

kaempferol 3-(2,3-di-E-p-coumaroyl-a-L-
rhamnopyranoside hay con dugc goi la
platanoside.

Phé 'H-NMR cua hop chat 2 ¢6 dang phé
cta mot hop chat flavonoit véi sy xuat hién tin
hiéu singlet tai 8 6,56 (2H) cho thdy vong B thé
4 vi tri va c6 truc doi xing bac hai, hai tin hiéu
tai 8 5,94 (1H, brs, H-6), 5,91 (1H, brs, H-8)
cho thdy tai vong A c6 hai nhém hydroxyl tai C-
5 va C-7, déng thoi hai tin hiéu tai ¢ 4,85 (1H,
d,J = 11,5 Hz, H-2), 4,47 (1H, d, J = 11,5 Hz,
H-2) ching t6 day la moét hop chat
dihydroflavone. Gi4 tri hang s6 tuong tic J =
11,5 Hz cia H-2 va H-3 chiing t6 cau hinh C-2
va C-3 1a 2R,3R [5]. Phé BC-NMR ctia 2 xuit
hién tin hiéu cta 15 cacbon, trong d6 da tinh
dén hai tin hiéu chap doi tai & 108,08 (C-2, 6,
145,87 (C-3', 5') cha vong B. Cac dit kién nay
hoan toan phtt hop véi cac dit kién da cong bo
cho dihydromyricetin [5]. Ngoai ra, trén phd
ESI-MS con xuét hién pic m/z 319 [M-H], hoan
toan tuong tng véi cong thiic phan tir C,sH,,04
(M = 320) ctia dihydromyricetin.

Hop chit 3 thu duge dudi dang chat ran mau
vang nhat. Phé '"H-NMR xuat hién cdc tin hiéu
thudc hai ving riéng biét khac nhau, trong d6
céc tin hiéu & trudng trung binh xuat hién tai &
493 (1H, d, J=9,5 Hz, H-1"), 4,18 (1H, t, J =
9,5 Hz, H-2"), 3,51 (2H, H-3" va H-4"), 3,46
(1H, m, H-5"), 3,77 (1H, dd, J = 5,5, 12,0 Hz,
H,-6") va 3,91 (1H, dd, J = 2,5, 12,0 Hz, H,-6")
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cho thdy su ¢6 mat cia mot phan t duong, va
mot sO tin hiéu xudt hién & vung truong thap
hon tai & 6,47 (1H, s, H-3), 6,57 (1H, s, H-8),
7,81 (2H, d, J = 8,5 Hz, H-2' va H-6"), 6,93 (2H,
d, J = 8,5 Hz, H-3' va H-5") cho thdy su c¢6 mat
clia cdc proton clia cdc vong thom. Hing s6
twong tdc spin coupling (J) chia proton gin véi
cacbon anome (H-17) véi H-2” bang 9,5 Hz goi
¥ cho su xudt hién lién két C-glucopyranosit [6].
Ngoai ra, hai gid tri singlet tai & 6,58 (s, H-3),
6,49 (s, H-8) cho thay vong A chi con 1 proton
va vong C ¢6 1 proton H-2, déng thoi su xudt
hién hai tin hiéu tai 6 7,81 (d, J = 8,5 Hz, H-2’,
H-6), 6,93 (d, J = 8,5 Hz, H-3’, H-5") ma médi
tin hiéu cé cuong do tich phan tuong tng 1a 2H
cho thdy vong B thé para. phé “C-NMR xuit
hién tin hiéu 19 vach phé tuong ting véi 21
cacbon, trong d6 hai tin hiéu tai CH tai 6 129,43
(C-2°,C-6") va 117,08 (C-3’, C-5’) c6 cudng do
cao hon nhiéu so v6i cdc tin hiéu khac khang
dinh thém vong B th€ para. Tin hiéu cia nhém
cacbonyl dugc xdc dinh tai & 184,03, 6 tin hiéu
ctia phan tir duong duogc x4c dinh tai 8 75,36 (C-
1", 72,70 (C-2"), 80,17 (C-3"), 71,84 (C-4"),
82,61 (C-5") va 62,91 (C-6"). So v6i cac dudng
O-f-D-glucopyranose, céc tin hiéu cua phan ti
duong ctia hop chét nay da c6 su khac biét dang
ké, dac biét 1a cacbon anome da dich chuyén rat
manh vé phia trudng cao & 75,36 (C-17) thay
cho gid tri thong thuong d6i véi O-B-D-
glucopyranose 1a 8 95 - 105 ppm do khong con
lien két O-glycosit ma la lién két C-glycosit.
Céc gia tri do dich chuyén héa hoc ctia hop chat
nay cho thdy day c6 thé 1a isovitexin (lién két C-
glycosit tai C-6) hoac vitexin (lién két C-
glycosit tai C-8). Hai gid tri do dich chuyén héa
hoc cua C-6 va C-8 lai 1an lugt 1a & 109,19 va
95,44 hoan toan phu hop véi céu tric C-glycosit
tai C-6. T nhitng nhan xét néu trén, cac gia tri
phé NMR ctia 3 dugc so sanh truc tiép véi céc
gid tri pho tuong ting clia hgp chat isovitexin [6]
va cho két qua hoan toan phit hop. Ngoai ra, phd
khoéi luong ESI-MS ctia 3 con xuat hién céc pic
ion tai m/z 431 [M-H] hoan toan phu hop véi
Céng thirc phén tor Clez()Ol(). Tu nhfrng két ql,lé
néu trén, hop chat 3 duoc khiang dinh 1a
isovitexin.



Hop chat 4 va 5 duoc xéac dinh lan luot 1a
pachysandiol A [7] va dopaol [8, 9] béng cach
so sdnh cdc dit kién phé clia chiing véi tai liéu
da cong bo.

IV - KET LUAN

Bing cdc phuong phdp sic ky cot két hop
vGi chat hip phu 1a silica gel pha thuong va pha
dao, nam hop chat platanoside (1), 4-dihydro-
myricetin (2), isovitexin (3), pachysandiol A (4)
va dopaol (5) da dugc phan lap tur 14 cay M.
philippensis. Cau tric héa hoc cua ching dugc
xdc dinh biang cdc phuong phdp phé hién dai
nhu: phé khoi lugng ESI-MS, phd cong hudng tir
hat nhan mot chiéu (1D-NMR: 'H, "C-NMR va
cac pho DEPT 90, DEPT 135) va hai chiéu (2D-
NMR: HSQC va HMBC). Cic hgp chat 1 - 2 14n
dau tién dugc phan 1ap tr loai M. philippensis.
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