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CAC HOP CHIf\'I: PHENYLPROPANOID GLUCOSIDE TU CAY
BACH DONG NU CLERODENDRUM PHILIPINUM SCHAUER

HA VAN OANH, PHAM XUAN SINH, NGUYEN THAI AN, TA MANH HUNG,
CHAU VAN MINH, NGUYEN PHUONG THAO, PHAN VAN KIEM

1. MO PAU

Cay bach dong nit c6 tén khoa hoc 1a Clerodendrum philipinum Schauer (tén dong nghia:
Clerodendrum chinense,Clerodendrum fragrans var. multiplex, Clerodendrum fragrans,
Clerodendrum fragrans var. pleniflorum) thudc ho Cd Roi ngua (Verbenaceae) 1a cdy nho, cao
khoang 1 m, than vudng 14 don moc dbi, hinh tim mép khia ring nho thwa, mau xanh nhat, c6
16ng & ca hai mit 14, c6 cubng dai, c6 vay tron. Hoa mau nga vang, moc thanh sim, nhi dai tho ra
ngoai. Qua mong hinh ciu. Ciy moc hoang khip nudc ta tir d6ng bang dén mién ndi.

Céc nghién ctu vé téc dung duoc ly cho théy cay bach déng nit c6 tdc dung ha huyét ép do
dan mach ngoai vi, ¢6 tdc dung loi tiéu, chong viém cip tinh kha t6t, biéu hién rd rét & hién
tuong giam phu trong mo hinh gy phu thuc nghlem trén chudt Kaolin. Ngoai ra, bach dong nit
con cé tic dung uc ché sy phat trién cdc vi khuan Pseudononas aeruginosa, Staphylococus
aureus, Escherichia coli va cac Proteus [1].

Theo tra ciru cta ching tdi, cho dén nay chua c6 cong trinh nao nghién ciru vé thanh phan
hod hoc cta ciy thudc nay. Bai bdo nay thong bdo nhimng két qua nghién ctru ban dau vé thanh
phﬁn hod hoc cua cay C. philipinum. Béng cidc phuong phap sic ki, bdn hop chat
phenylpropanoid glucoside clerodenoside A (1), martynoside (2), acteoside (3) va isoacteoside
(4) da duoc phan lap. Cau tric hod hoc cia ching dugc xdc dinh bang cic phwong phap phd
cong huong tir hat nhan mét chidu, hai chiéu va phd khéi lwong.

2. THU'C NGHIEM VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Mau ré cay bach déng nir (Clerodei‘admm philipinum Schauer.) dugc thu hdi tai Thanh Oai,
Ha Tay vao thfing 3/2008 va dugc TS Tran Vian On, Trudng Pai hoc Duge Ha Noi gidm Qinh tén
khoa hoc. Mau ti€u ban s6 HNIP/15610/08 dugc luu gilt tai Phong Tiéu ban vi phau kho,
Truong Pai hoc Dugc Ha Néi.

2.2. Héa chit thiét bi

o Sdacki 16p mong (TLC): Sic ki 16p méng duoc thuc hién trén ban mong trang san DC-
Alufolien 60 F254 (Merck 1,05715), RP18 F254s (Merck). Phét hién chét béng den tir ngoai &
hai budc séng 254 nm va 368 nm hodc ding thudc thir 1a dung dich H,SO, 10% dugc phun déu
1én ban mong, sdy kho rdi ho néng trén bép dién tir tir &én khi hién mau.

e Sdc ki I6p mong diéu ché (PTLC): Sic ki 16p mong diéu ché thyc hién trén ban moéng
trang san Silica gel 60G F254 (Merck, ki hi¢u 105875), phat hi¢n vét chét bé'mg den tir ngoai hai
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budc song 254 nm va 368 nm, hodc cit ria ban mong dé phun thude thir 1a dung dich H,SO,
10%, ho néng d¢ phét hién vét chat, ghép lai ban mong nhu cti d¢ xdc dinh ving chat, sau d6 cao
1op Silica gel c6 chat, gidi hap phu thu dugc chat can tinh che.

e Sdc ki ¢4t (CC): Sic ki cot dugce tién hanh vai chat hap phu 1a Silica gel pha thudng va
pha dao. Silica gel pha thudng cé cd hat 1a 0,040 mm - 0,063 mm (240 mesh - 430 mesh). Silica
gel pha dao ODS hoac YMC (30 wm - 50 um, FulJisilisa Chemical Ltd.).

e Phé cong huong tie hat nhdn (NMR): Pugc do trén may Bruker DRX500 cua Vién
Hoéa hoc, Vién Khoa hoc va Céng nghé Viét Nam.

®  Phé khéi luong (ESI-MS): Puogc do trén may LC-MSD Agilent 1200 Series (USA)
cua Vién Héa hoc cic Hop chat Thién nhién, Vién Khoa hoc va Cong nghé Viét Nam.

2.3. Chiét tach va phan Iap cic hop chit

B4t kho cay bach dong nit (5 kg) duoc chiét bang metanol 3 1an bang thiét bi chiét siéu am,
sau d6 gdp céc dich chiét lai va cat loai _dung mdi thu dugce 30 gam can chlet metanol. Can chiét
metanol nay duoc bd sung 3 lit nude cat roi lc that ki dén khi tan hét roi chiét 1an luot véi céc
dung mdi n-hexan, clorofoc, etyl axetat, sau khi loai dung méi dudi dp sudt giam lan luot thu
dugc cdc can chiét n-hexan (8,0 g), clorofoc (10,6 g), etyl axetat (4,2 g) va nudc (8,3 g).

Dich chiét etyl axetat va nudc sau khi kiém tra bang sic ki 16p mong da dwoc gop lai véi
nhau va tién hanh phan tich bang sic ki cot silica gel voi hé dung méi clorofoc/metanol gradien
tang dan d6 phan cuc tir 20/1 dén 1/1 (v/v) thu duoc 4 phan doan ki hiéu 1an luot 12 XDBE1 (1,2
g), XDBE2 (2,2 g), XDBE3 (6 g) va XDBE4 (4,1 g).

Phan doan XDBE2 (2,2 g) sau khi tién hanh phéan tich bing sic ki cot pha nguoc YMC-
RP-18 V01 hé dung mdi metanol/nudc 1/3 (v/v) thu dugc hgp chat XDBE2C (1, 18 mg). Tién
hanh sic ki cot nguoc pha YMC-RP-18 v6i hé dung méi metanol/nude 2/3 (v/v) phan doan
XDBES3 (6 g) thu duorc hop chiat XDBE3A (2, 17 mg). Phan doan XDBE4 (4,1 g), sau khi tién
hanh phéan tach bang sdc ki cot silica gel voi hé dung moi clorofoc /metanol (5/1, v/v) thu dugc
hai hop chit XDBE4A (3, 30 mg) va XDBE4B (4, 11 mg). Cic hop chit 1-4 thu dugc déu dudi
dang chét rdin mau vang nhat.

Clerodenoside A: {2-(3-hydroxy-4-methoxyphenyl)ethanol 1-0-[2,3-di-O-acetyl-o-L-
rhamnopyranosyl-(1—3)-[4-hydroxy-3-methoxy-E-cinnamoyl-(—4)]- SD-
glucopyranoside], 1}: Chét ran mau vang nhat.

ESI-MS m/z: 759 [M+Na]", 735 [M-H] ", C3sH4,0,7, M= 736.

'"H-NMR (500 MHz, CD;0D) & (ppm): 6,59 (d, J = 2,0 Hz, H-2), 6,82 (d, J = 8,5 Hz, H-5),
6,70 (dd, J = 2,0, 8,5 Hz, H-6), 2,83 (dt, J = 2.5, 7,0 Hz, H-7), 3,75 va 4,06 (m, H-8), 4,39 (d, J
= 8,0 Hz, H-1"), 3,65 (m, H-2"), 3,87 (m, H-3"), 3,77 (m, H-4), 3,67 (m, H-5"), 3,59/3,72 (m, H-
6%), 5,21 (d, J = 2,0 Hz, H-1"), 5,37 (m, H-2"), 5,00 (m, H-3"), 3,77 (m, H-4"), 3,80 (m, H-5"),
1,16 (d, J = 6,5 Hz, H-6”), 7,21 (d, J = 2,0 Hz, H-2""), 6,84 (d, J = 5,5 Hz, H-5), 7,13 (dd, J =
2,0, 8,0 Hz, H-6), 7,69 (d, J = 16,0 Hz, H-7"), 6,41 (d, J = 16,0 Hz, H-8""), 2,07 (s, 2"-
OCOCH;), 1,98 (s, 3”-OCOCH3), 3,82 (s, 3"”-OCHs) v 3,89 (s, 4-OCH;).

3C-NMR (125 MHz, CD;0D) & (ppm): 132,89 (C-1), 117,05 (C-2), 147,47 (C-3), 147,29
(C-4), 112,88 (C-5), 121,16 (C-6), 36,47 (C-7), 72,03 (C-8), 104,12 (C-1°), 75,86 (C-2), 81,98
(C-3"), 70,52 (C-4%), 75,91 (C-5), 62,35 (C-6), 100,28 (C-17), 71,33 (C-2"), 71,10 (C-3"),
72,03 (C-4"), 70,39 (C-57), 18,40 (C-67), 127,60 (C-1"’), 111,87 (C-2), 149,31 (C-3"),
150,73 (C-4""), 116,50 (C-5"), 124,29 (C-6™"), 147,89 (C-7), 114,97 (C-8), 168,13 (C-9"),
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20,66 (27-OCOCH3;), 20,83 (3”-OCOCH3;), 172,20 (2”-OCOCHj3), 171,63 (3”-OCOCH3;), 56,51
(3"’-OCHs;) va 56,47 (4-OCHj).

Martynoside: {2-(3-hydroxy-4-methoxyphenyl)ethanol 1-O-[a~L-rhamnopyranosyl-
(1-3)-[4-hydroxy-3-methoxy-E-cinnamoyl-(—4)]-fD-glucopyranoside], 2): Chat ran mau
vang nhat.

ESI-MS m/z: 675 [M+Na]+, 651 [M-H] C31H40015, M= 652.

'H-NMR (500 MHz, CD;0D) § (ppm): 6,76 (d, J = 2,5 Hz, H-2), 6,84 (d, J = 8,5 Hz, H-
5), 6,70 (dd, J = 2,5, 8,5 Hz, H-6), 2,84 (dt, 2,5, 7,5 Hz, H-7), 4,06/3,77 (m, H-8), 4,39 (d, J =
8,0 Hz, H-17), 3,42 (dd, J = 8,0, 9,0 Hz, H-2"), 3,85 (dd, J = 8,5, 9,0 Hz, H-3"), 4,93 (t, ] = 9,0
Hz, H-4’), 3,54 (m, H-5"), 3,67 va 3,57 (m, H-6"), 5,22 (d, J = 1,5 Hz, H-17), 3,94 (dd, J = 1,5,
3,0 Hz, H-2”), 3,61 (m, H-3”), 3,38 (m, H-4”), 3,63 (m, H-5), 1,13 (d, J = 6,0 Hz, H-6"), 7,17
(d, J=2,0Hz,H-2"), 6,79 (d, J = 8,0 Hz, H-5""), 7,07 (dd, J = 2,0, 8,0 Hz, H-6"), 7,67 (d, J =
15,5 Hz, H-7), 6,33 (d, J = 15,5 Hz, H-8"""), 3,83 (s, 4-OCH,) va 3,89 (s, 3’-OCHs).

BC-NMR (500 MHz, CD;0D) & (ppm): 132,99 (C-1), 117,11 (C-2), 147,56 (C-3), 147,45
(C-4), 112,99 (C-5), 121,13 (C-6), 36,53 (C-7), 72,10 (C-8), 104,22 (C-17), 76,20 (C-2"), 81,50
(C-3%), 70,93 (C-4°), 76,07 (C-5"), 62,39 (C-6’), 102,92 (C-17), 72,35 (C-2), 72,06 (C-37),
73,82 (C-4”), 70,37 (C-57), 18,04 (C-6”), 126,38 (C-1""), 111,72 (C-2"), 148,25 (C-3™),
150,03 (C-4), 117,06 (C-57"), 124,78 (C-6), 147,56 (C-7’), 113,97 (C-8), 168,50 (C-9™’),
56,39 (4-OCH3;) va 56,57 (3”’-OCHs).

Acteoside: (hydroxytyrosol 1-glycoside 1-O-[a~L-rhamnopyranosyl-(1—3)-[3,4-
dihydroxy-E-cinnamoyl-(—4)]-#D-glucopyranoside], 3): Chét ran mau vang nhat.

ESI-MS m/z: 647 [M+Na]*, 623 [M-H], CoH350;5, M = 624.

'H-NMR (500 MHz, CD;0D) & (ppm): 6,74 (d, J = 9,5 Hz, H-2), 6,74 (d, J = 9.5 Hz, H-5),
6,57 (d, J = 7,0 Hz, H-6), 3,60/3,77 (m, H-@),2,79 (m, H-$), 7,11 (brs, H-2""), 6,83 (d, J = 8,5
Hz, H-5), 6,96 (d, J = 8,5 Hz, H-6), 6,31 (d, J = 16,5 Hz, H-$),7,62 (d, J = 16,5 Hz, H-)),
4,39 (d, J = 7,5 Hz, H-1"), 3,55 (dd, J = 7,5, 9,0 Hz, H-2"), 3,85 (t, J/ = 9,0 Hz, H-3"), 4,97 (t, J
= 9,0 Hz, H-4’), 3,45 (m, H-5"), 3,67/3,58 (m, H-6"), 5,24 (brs, H-1"), 3,68 (H-2”), 4,03 (m, H-
3”), 3,37 (m, H-4”), 3,62 (m, H-5") va 1,13 (d, J = 5,5 Hz, H-6”).

BC-NMR (125 MHz, CD;0D) & (ppm): 131,38 (C-1), 116,47 (C-2), 144,20 (C-3), 145,67
(C-4), 117,03 (C-5), 121,24 (C-6), 72,04 (C-a), 36,19 (C-p), 127,43 (C-1’), 115,23 (C-2""),
149,35 (C-3), 146,37 (C-4), 116,28 (C-5""), 123,16 (C-6), 168,23 (C-a), 114,48 (C-p),
147,99 (C-p, 103,76 (C-1"), 75,50 (C-2’), 81,50 (C-3"), 70,14 (C-4’), 75,81 (C-5"), 62,06 (C-6"),
103,0 (C-17), 71,94 (C-27), 72,04 (C-3”), 73,55 (C-4”), 70,31 (C-5) va 18,28 (C-6").

Isoacteoside: (isoverbascoside, hydroxytyrosol 1-glycoside 1-O-[&+L-
rhamnopyranosyl-(1—3)-[3,4-dihydroxy-E-cinnamoyl-(—6)]-f~-D-glucopyranoside], 4)

Chét rdn mau vang nhat. Nhiét d6 néng chay 148-149°C;

ESI-MS m/z: 647 [M+Na]*, 623 [M-H] ", CyH350;5, M= 624,

'H-NMR (500 MHz, CD;0D) &: 131,48 (C-1),116,57 (C-2), 144,62 (C-3), 146,09 (C-4),
117,10 (C-5), 121,28 (C-6), 72,29 (C-0), 36,65 (C-p), 127,74 (C-1""), 114,90 (C-2""), 149,57
(C-3), 146,74 (C-4), 116,93 (C-5), 123,11 (C-6™"), 169,13 (C-a), 115,17 (C-p), 147,22 (C-
», 104,38 (C-1°), 75,63 (C-2’), 84,14 (C-3°), 70,44 (C-4’), 75,04 (C-5’), 64,64 (C-6"), 102,71
(C-17), 71,34 (C-27), 72,29 (C-37), 74,18 (C-4"), 70,06 (C-5") va 17,86 (C-67).
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PC-NMR (125 MHz, CD;0D) &: 6,69 (d, J = 2,0 Hz, H-2), 6,65 (d, J = 8,5 Hz, H-5), 6,55
(dd, J = 2,0, 8,0 Hz, H-6), 2,79 (dt, J = 2,0, 7,0 Hz, H-@),3,73/4,03 (m, H-$), 7,05 (d, J = 2,0
Hz, H-2’), 6,79 (d, J = 8,0 Hz, H-5""), 6,90 (dd, J = 2,0, 8,0 Hz, H-6"), 6,31 (d, J = 16,0 Hz,
H-p), 7,58 (d, J = 16,0 Hz, H-p, 4,37 (d, J = 7,0 Hz, H-1"), 3,36 (dd, J = 7,0, 8,0 Hz, H-2"),
3,54 (t, J = 8,0 Hz, H-3’), 4,02 (m, H-4’), 3,06 (m, H-5), 4,52 (dd, J = 2,0, 12,0 Hz, Ha-6),
4,38 (dd, J = 5,0, 12,0 Hz, Hb-6"), 5,20 (d, J = 1,5 Hz, H-17), 3,74 (dd, 1,5, 3,0 Hz, H-2”), 3,97
(m, H-37), 3,42 (m, H-4"), 4,02 (m, H-5") va 1,26 (d, J = 6,0 Hz, H-67).

3. THAO LUAN KET QUA

Hop chit 1 nhan duoc dudi dang chit bot mau vang nhat. Phd 'H-NMR cia 1 xuét hién cdc
tin hi¢u cua hai vong thom déu thé 1,3.4 tai § 6,59 (d, J = 2,0 Hz, H-2), 6,82 (d, J = 8,5 Hz,
H-5), 6,70 (dd, J = 2,0, 8,5 Hz, H-6) va 7,21 (d, J = 2,0 Hz, H-2""), 6,84 (d, J/ = 5,5 Hz, H-5""),
7,13 (dd, J = 2,0, 8,0 Hz, H-6") sau khi phan tich cic hang sO tuong tac J. Sy cé mat cia hai
phan to duong (glucose va rhamnose) duoc nhan biét béi céc tin hi€u dic trung cua hai proton
anome tai 6 4,39 (d, J = 8,0 Hz, H-1") va 6 5,21 (d, J = 2,0 Hz, H-1") va tin hiéu doublet cla
mot nhém metyl dac trung tai & 1,16 (d, J = 6,5 Hz, H-6"). Céc tin hiéu khéc cua hai phan tir
duong nay cling dugc nhan biét tai 6 3,65 (m, H-2"), 3,87 (m, H-3"), 3,77 (m, H-4"), 3,67 (m, H-
5%), 3,59/3,72 (m, H-6’), 5,37 (m, H-2”), 5,00 (m, H-3”), 3,77 (m, H-4”) va 3,80 (m, H-5).
Ngoai ra trén phd cdon xuét hién mot ndi doi cau hinh rrans tai 8 7,69 (d, J = 16,0 Hz, H-7"") va
6,41 (d, J = 16,0 Hz, H-8), hai tin hiéu singlet ctia hai nhém axetyl tai 6 2,07 (2°-OCOCH;) va
1,98 (3”-OCOCH3), va hai tin hiéu singlet khic cta hai nhém metoxi tai 6 3,82 (3”’-OCH;) va
3,89 (4-OCHs3), va hai nhém metylen, trong d6 c6 mot nhém ndi véi nguyén tir oxi tai & 2,83 (dt,
J=2,5,7,0Hz, H- 7) 3,75 va 4,06 (m, H-8). Phd 13C NMR xuét hién tin hiéu cua 35 nguyén tir
cacbon, trong d6 bang cdc phé DEPT 90, DEPT 135, HSQC va HMBC di xéc dinh dugc sy ¢6
mat cda hai vong thom véi 12 tin hiéu cacbon tai & 132,89 (C-1), 117,05 (C-2), 147,47 (C-3),
147,29 (C-4), 112,88 (C-5), 121,16 (C-6), 127,60 (C-1""), 111,87 (C-2"’), 149,31 (C-3),
150,73 (C-4), 116,50 (C-5), 124,29 (C-6""); mot ndi doi tai & 147,89 (C-7") va 114,97
(C-8’); mot phan tir dudng glucose va mot rhamnose tai & 104,12 (C-17), 75,86 (C-2’), 81,98
(C-3%), 70,52 (C-4’), 75,91 (C-5"), 62,35 (C-6°), 100,28 (C-17), 71,33 (C-2), 71,10 (C-37),
72,03 (C-47), 70,39 (C-5”) va 18,40 (C-6”); hai nhém axetyl dugc xé4c dinh tai & 20,66 (2”-
OCOCH;), 20,83 (37-OCOCHj;), 172,20 (2”-OCOCHj3), 171,63 (37-OCOCH3;); hai nhém metoxi
tai 8 56,51 (3”’-OCH;) va 56,47 (4-OCH3). Va ngoai ra con ¢6 tin hiéu cta cacbon cacbonyl
khéc tai 6 168,13 (C-9”’) va hai nhém metylen tai 6 36,47 (C-7) va 72,03 (C-8). Cdc dir kién
trén cho thay cong thirc phén tir ciia 1 s& 12 C3sHy, 045 voi khdi lugng phén tir 1a M = 736. Két
qua phd khi lugng ESI-MS di khang dinh thém diéu d6 voi su xuat hién cta céc pic ion tai
m/z: 759 [M+Na]* (positive ion mode) va 735 [M-H] (negative ion mode). Trén phé HMBC,
céc cau triic timg phan cua 2 ciing duoc xé4c dinh. Twong tic HMBC cuia H-8 véi C-1°, C-7 va C-
1, ciia H-7 v6i C-1, C-2 va C-6 chimg to phén tir dwong glucose ndi v6i C-8 bang lién két ete.
Tuong tic cua H-17 véi C-3°, cua H-2” va H-3” véi hai cacbon cacbonyl chung to phan tir
dudng rhamnose ndi vao vi tri C-3’ ciia dudng glucose va hai nhém axetyl ndi vao C-2” va C-3”
cua duong rhamnose. Ngoai ra, twong tic HMBC gitta H-4’ v6i cacbon C-9°” cing nhu tuong
tdc cua H-7" va H8” v6i C-9, C-1" chilng to sy ¢6 mat cua nhém caffeoyl ddng thoi nhém
nay nbi voi c4 bang lién két este. Nhu vay, cu tric hod hoc cta 1 1a clerodenoside
A. Két qua so sdnh céc dir kién phd cta 1 véi cta hop chat clerodenoside A 13 hoan toan phil
hop tai tit ca cdc vi tri [2, 3]. Hop chat nay ciing da dugc tim thdy tir cAy Aegiphila obducta,
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Lippia dulcis va Lippia canescens va dac biét, hgp chét nay cling da dugc tim théy tor mot loai
khéc 1a C. japonicum thudc cung chi Clerodendrum [4].

Hop chét 2 cling nhan dugc dudi dang chét bot c6 mau vang nhat. Phd NMR cua 4 ¢6 dang
phé gan twong ty nhu céc phd twong ng cta hop chat 1. Piém khéc biét c6 thé nhan biét dugc
d6 1a céc tin hiéu cia hai nhém axetyl khong con nita. Diéu nay c¢6 thé cho phép du dodn dugc
hop chit 4 chinh 12 mot din xuét deaxyl cia 1. Trén phé "H-NMR mét nhém hydroxytyrosol
dugc xéc dinh béi céc tin hiéu 8 6,76 (d, J = 2,5 Hz, H-2), 6,84 (d, J = 8,5 Hz, H-5), 6,70 (dd, J
= 2,5, 8,5 Hz, H-6), 2,84 (dt, 2,5, 7,5 Hz, H-7) va 4,06/3,77 (m, H-8); nhanh cinnamoyl duoc
nhan biét tai § 7,17 (d, J = 2,0 Hz, H-2""), 6,79 (d, J = 8,0 Hz, H-5""), 7,07 (dd, J = 2,0, 8,0 Hz,
H-6), 7,67 (d, J = 15,5 Hz, H-7"’) va 6,33 (d, J = 15,5 Hz, H-8); hai phan ti duong dugc
xéc dinh bai céc tin hiéu 6 4,39 (d, J = 8,0 Hz, H-17), 3,42 (dd, J = 8,0, 9,0 Hz, H-2"), 3,85 (dd, J
=38.,5,9,0 Hz, H-3),4,93 (t, ] = 9,0 Hz, H-4’), 3,54 (m, H-5"), 3,67 va 3,57 (m, H-6"), 5,22 (d, J
= 1,5 Hz, H-1”), 3,94 (dd, J = 1,5, 3,0 Hz, H-2”), 3,61 (m, H-3"), 3,38 (m, H-4"), 3,63 (m, H-
57), 1,13 (d, J = 6,0 Hz, H-6”); va hai nhém metoxi gén vao cdc vong thom tai 8 3,83 (4-OCHs)
va 3,89 (3"-OCHj;). Phd "*C-NMR cua hop chét 2 xuét hién tin hiéu cua 31 nguyén tir cacbon,
trong d6 ¢6 12 tin hiéu ciia hai vong thom tai & 132,99 (C-1), 117,11 (C-2), 147,56 (C-3), 147,45
(C-4), 112,99 (C-5), 121,13 (C-6), 126,38 (C-1"7), 111,72 (C-2"’), 148,25 (C-3"), 150,03
(C-4"), 117,06 (C-5") va 124,78 (C-6"’); 12 tin hiéu cua hai phan tur dudng o 104,22 (C-17),
76,20 (C-2’), 81,50 (C-3’), 70,93 (C-4’), 76,07 (C-5%), 62,39 (C-6’), 102,92 (C-17), 72,35
(C-27), 72,06 (C-37), 73,82 (C-47), 70,37 (C-57) va 18,04 (C-6"); 2 tin hiéu cua ndi doi tai
8 147,56 (C-7"") va 113,97 (C-8"); hai tin hiéu ctia hai nhém metylen & 36,53 (C-7), 72,10
(C-8); hai tin hiéu cua hai nhém metoxi & 56,39 (4-OCHs;) va 56,57 (3°’-OCHj3) va tin hiéu con
lai cia cabon cacbonyl ctia nhénh caffeoyl 8 168,50 (C-9”).

1: R4 = OCOCHg, Ry = OMe
2: Ry = OH, Ry = OMe
3: R1 = R2 =OH

Hinh 1. CAu tric hod hoc cua 1-4

Céc gia tri do dich chuyén hod hoc ctia proton va cacbon ciing dugc xac dinh bai cac phé
DEPT 90, DEPT 135, HSQC va HMBC. Céc tuong tic HMBC cho phép xéc dinh cdc vi trf lién
két ciia cdc nhém trong ciu triic phéan tir. Chi tiét cic tuong tic HMBC duoc néu ra trén bang
4.3.4.a. Trong do, twong tic HMBC cua H-7 va H-8 véi C-1" va C-1, cua H-1” (tham) véi C-3°
(gluc), cua H-4" (gluc) véi C-9” kh:?lng dinh 16 phan tir dwong rhamnose ndi vao vi trf C-3° cua
dudng glucose, nhém caffeoyl dong thoi ndi véi C-4” cta phén tir glucose bang lién két este, va
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phén tr dudng glucose nbi véi C-8 cua nhdnh hydroxytyrosol 1- -glycosides bang lién két ete.
Nhu vay, cau tric hod hoc cua 2 chinh la martynoside. Cac dit kién pho NMR cua 2 hoan toan
phu hop vai cic dir kién pho tuong Ung clia martynoside [2] (bang 4.3.4.a). Ngoai ra, pho khi
Iwgng ESI-MS ciing xuét hién pic ion tai m/z 675 [M+Na]" (positive ion mode) va 651 [M-H]
(negative ion mode) hoan toan phu hop véi cdng thirc phan tir Cs;;HyO,5 ciia martynoside (M=
652). Hop chét nay da duoc biét dén tir cdc loai Martynia louisiana and Leonurus japonicum [2,
4], tuy nhién day 12 1an dau né dugc phan 1ap tir chi Clerodendrum.

Hop chat 3 ciing nhan duoc dudi dang chét bot c6 mau vang nhat. Phd 'H-NMR cua 3 ciing
¢6 dang phé tuong tu nhu cdc phd tuong ng cta hop chét 1 va 2 véi su xuat hién céc tin hidu
cua mot nhém caffeoyl, mot nhom hydroxytyrosol 1-glycosides va hai phan t&r dudng glucose va
rhamnose. Su khéc biét gitra cac phé NMR cua 3 so véi 2 1a su Véng mat cia hai nhém metoxi.
Nhu vdy ddy ciing 1a mot dan xuat ciia hop chit 2. Trén phé "H-NMR nhém caffeoyl dwoc nhéan
ra boi céc tin hiéu tai & 7,11 (brs, H-2""), 6,83 (d, J = 8,5 Hz, H-5""), 6,96 (d, J = 8,5 Hz,
H-6), 6,31 (d, J = 16,5 Hz, H-B) va 7,62 (d, J = 16,5 Hz, H-» véi ndi d6i c6 céu hinh trans.
Nhénh hydroxytyrosol 1-glycosides dugc xdc dinh béi cdc tin hiéu tai 8 6,74 (d, J = 9,5 Hz,
H-2), 6,74 (d, J = 9,5 Hz, H-5), 6,57 (d, J = 7,0 Hz, H-6), 3,60/3,77 (m, H-@),2,79 (m, H-5),
trong d6 voi hé tuong tic ABX ciia vong thom cho thdy vong thom nay thé 1,3,4. Hai phan tir
duong cling dugc xac dinh béng céc tin hiéu tai 6 4,39 (d, J = 7,5 Hz, H-1°), 3,55 (dd, J = 7,5,
9,0 Hz, H-2’), 3,85 (t, J/ = 9,0 Hz, H-3"), 4,97 (t, J = 9,0 Hz, H-4"), 3,45 (m, H-5), 3,67/3,58
(m, H-6"), 5,24 (brs, H-17), 3,68 (H-27), 4,03 (m, H-3"), 3,37 (m, H-4"), 3,62 (m, H-5") va 1,13
(d, J = 5,5 Hz, H-6"). Ph 13C NMR xuét hlen tin hi€u cua 29 nguyén ti cacbon. So véi hop
chat 2 ¢ mat di 2 cacbon, twong g voi sy ving mit ctia hai nhém metoxi. Nhu vy cong thirc
phan tir dy dodn cta 3 12 CpoH30;s5, M = 624. Diéu nay da duoc khiang dinh bang sy xut hién
cé4c pic ion tai m/z 647 [M+Na]" (positive ion mode) va 623 [M-H] (negative ion mode) trén
ph6 ESI-MS. Phé "*C-NMR, DEPT 90, DEPT 135 va HSQC da cho phép xdc dinh d6 dich
chuyén hod hoc cta tung proton va cacbon trong phan ti. Trong dd, nhanh aglycon cé cu tric
hydroxytyrosol 1-glycosides dugc xdc dinh tai & 131,38 (C-1), 116,47 (C-2), 144,20 (C-3),
145,67 (C-4), 117,03 (C-5), 121,24 (C-6), 72,04 (C-a) va 36,19 (C-f). Nhanh caffeoyl dugc xdc
dinh tai & 12743 (C-1""), 115,23 (C-2"), 149,35 (C-3""), 146,37 (C-4"), 116,28 (C-5"),
123,16 (C-6), 168,23 (C-a), 114,48 (C-p), va 147,99 (C-p. Phan tr dudng glucose dugc xdc
dinh tai 8 103,76 (C-17), 75,50 (C-2"), 81,50 (C-3"), 70,14 (C-4"), 75,81 (C-5") va 62,06 (C-6").
Phan tir dudng rhamnose dugc xéc dinh tai & 103,0 (C-17), 71,94 (C-27), 72,04 (C-3™), 73,55
(C-4),70,31 (C-5") va 18,28 (C-6"). Ciing twong ty nhu cic hop chat 1-2, phé HMBC cua 3 di
cho phép kiém tra cdc lién két trong phan tir. Vi nhitng két qua phan tich trén phd HMBC ciing
v6i sy so sanh céc dit kién phd cua hop chat 3 véi cdc dir kién phd twong (mg ciia acteoside [6]
cho thay hop chit 3 chinh 1a acteoside. Hop chét nay ciing dwoc tim thay tir nhiéu loai thyc vat
bac cao khac [4].

Hop chat 4 ciing nhan dugc dudi dang chit bot c6 mau vang nhat. Céc phd NMR cua 4
cling twong tw nhu cic phd twong Ung cua 3. Véi céc tin hidu dic trung cho mot
phenethylalcohol diglycozit véi hai don vi dwdng 12 rhamnose va glucose. Phd "H-NMR cho
théiy su xuat hién cia mot nhém metyl bic hai tai 8 1,26 (d, J = 6,0 Hz), céc proton metylen tai &
2,79 (2H, dt, J = 7,0, 2,0 Hz)/ 8 3,73 (m) va 4,03 (m), hai proton olefinic dang trans tai & 6,31
(d, J=16 Hz)/ 6 7,58 (d, J = 16 Hz) va céc proton ciia vong hai thom khéc nhau tai 6 6,69 (d, J
= 2,0 Hz, H-2), 6,65 (d, J = 8,5 Hz, H-5), 6,55 (dd, J = 2,0, 8,0 Hz, H-6), 7,05 (d, J = 2,0 Hz,
H-2"), 6,79 (d, J = 8,0 Hz, H-5") va 6,90 (dd, J = 2,0, 8,0 Hz, H-6"’). Hai phan tu dudng
glucose va rhamnose cling Xuét hién céc tin hiéu proton tai & 4,37 (d, J = 7,0 Hz, H-1"), 3,36
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(dd, J = 17,0, 8,0 Hz, H-2"), 3,54 (t, J = 8,0 Hz, H-3’), 4,02 (m, H-4"), 3,06 (m, H-5"), 4,52 (dd, J
= 2,0, 12,0 Hz, Ha-6"), 4,38 (dd, J = 5,0, 12,0 Hz, Hb-6"), 5,20 (d, J = 1,5 Hz, H-17), 3,74 (dd,
1.5, 3,0 Hz, H-2”), 3,97 (m, H-37), 3,42 (m, H-4”), 4,02 (m, H-57) va 1,26 (d, J = 6,0 Hz, H-6").

Ph6 "C-NMR cua 4 cung twong ty nhu phd cia 3 ngoai trir cho su thay dbi cta hai cacbon vé
phia trudng thap. Cu thé 1a cacbon C-3 ctia dudng glucose chuyén dich vé § 84,14 (so voi gid tri
twong tng cia 3 12 8 81.50, A +2,64) va cacbon C-6’ ciia dudng glucozo chuyén dich vé § 64,64
(so véi gid tri twong tmg ctia 3 14 8 62,06, A +2,58). Do d6 c6 thé nhén dinh réng cAu tric cua 4
1a mot isomer cua 3 voi sy thay ddi vi trf lién két este ciia nhém caffeoyl vao C-6’ (cua 4) thay
cho C-4’ (cua 3). Céc phan tich trén phé HMBC di chimg minh diéu nay. Tuong tic giita cdc
proton H-6" [y 4,52 (dd, J = 2,0, 12,0 Hz)/4,38 (dd, J = 5,0, 12,0 Hz) cua duong glucozo véi
C-5" (&¢c 75,04)/C-4> (d¢c 70,44) va véi cacbon cua nhém cacboxylat ctia nhénh caffeoyl
(8¢ 169,13), twong tic gitra proton H-1"" [dy 5,20 (d, J = 1,5 Hz)] cua duong rhamnozo va C-3’
ctia glucozo (Sc 84,14) da dwoc quan sat thiy trén phd HMBC. Ngoai ra, tuong tic giira proton
ctia nhém metylen [8y 4,03 (m)/3,73 (m)] v6i C-1" dudng glucozo (8¢ 104,38) va véi C-1 cla
vong benzen (8¢ 131,48) dd xdc nhén vi trf lién két cua aglycon. Ttr cic phan tich néu trén va sy
phit hop hoan toan vé céc dit liéu phd NMR cua 4 v6i cic dit liéu phd twong tmg ciia hop chat
isoacteoside (bang 4.3.6.a) [5], cing v6i két qua thu dugc tir phd khdi lugng ESI-MS {m/z: 647
[M+Na]*, 623 [M-H] , CaH;c0;s5, M= 624} hop chit 4 da duoc khang dinh 12 isoacteoside
[5, 6, 7]. Hop chit nay con dugc phan 1ap tir Leucoseptrum japonicum & Nhat Ban [4].
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SUMMARY

PHENYLPROPANOID GLUCOSIDES FROM CLERODENDRUM PHILIPINUM
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From the methanolic extract of the roots of Clerodendrum philipinum four phenylpropanoid
glucosides were isolated by various chromatography methods. Their structures were identified as
clerodenoside A (1), martynoside (2), acteoside (3), and isoacteoside (4) by means of
spectroscopic methods including 1D-, 2D-NMR, and MS in comparison with previous literature
data. Compounds 2-4 were found for the first time from the Crolerodendrum species.
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