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TIM HIEU THANH PHAN HOA HQC CUA THAN CAY SON CUC BA THUY
(WEDELIA TRILOBATA (L.) HITCH.), HQ CUC (ASTERACEAE)

¢ Phan Birc Toan®, Lwong Thi My Thuat™
Pham Thj Bich Ngoc( ), Tén That Quang

Tém tit
Thén cdy Son cic ba thiyy (Wedelia trilobata (L.) Hitch.) dwoc thu hdi tai qudn 7, thanh pho Ho
Chi Minh. Tir cao petroleum ether, mét hop chat dwoc dwoc c6 lap la acid 3a-tigloyloxy-9p-hydroxy-
ent-kaur-16-en-19-oic (4). Tir cao chloroform, ba hop chdt dwoc c6 ldp la 5-hydroxymethylfurfuran
(1), acid 4-hydroxy-3-methoxybenzoic (2), acid ent-kaura-9(11),16-dien-19-oic (3). Trong sé chiing, hai
hop chat (1) va (2) la cdc hop chat lan dau tién dwoc bdo cdo c6 hién dién trong cdy Son ciic ba thiy.
Twr khoa: Wedelia trilobata, furfuran, ent-kaurane.

1. Pit vin dé

Cay Son cuc ba thuy, ¢6 tén khoa hoc 1a Wedelia
trilobata (L.) Hitch. (tén khac 1a Sphagneticola
trilobata (L. ) Pruskl) thuoc ho Cuc (Asteraceae).
Cay c6 nguon goc tu mién nhiét d6i Nam My.
Loai thyc vat nay ciing da dugc st dung dé lam
thudc thao dugc truyén thong dé chira tri chimg
dau lung, chudt rut co, thép khép, cac vét thuong
kho lanh, 16 1oét, sung tay, viém khép, sét, dic biét
1a kha niang khang sbt rét tai Viét Nam. Cho dén
bay gid, cac nghién ctru vé hoa thuc vat di chi ra
thanh phé”m héa hoc trong cay c6 su hién dién cua
cac nhom hop chat nhu terpenoid (sesqui-, diter- va
triterpenoid), steroid, flavonoid va phenolic, trong
d6 c¢6 mot sd hop chét c6 hoat tinh sinh hoc dang
ké [5]. Trong bai bao nay, chung toi tién hanh ¢
lap va xac dinh cAu trac hoa hoc cia céac hop chét
co lap dugc tur than cay Son cuc ba thuy, mdt b
phan ciia cdy chua dugc nghién ctru nhiéu trén thé
gidi dé gop phan 1am rd thém sy phong pha dic
diém hoéa thuc vat.

2. Noi dung

2.1. Nguyén li¢u

Thén cdy Son ctic ba thuy dugc thu hai vao
thang 10/2013 tai quan 7, thanh ph HO Chi Minh.
Mau dugc nhan danh boi Hoang Viét, Khoa Sinh
hoc, Truong Pai hoc Khoa Hoc Ty Nhién Thanh
phd H6 Chi Minh.

®) Khoa Hoéa hoc, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qudc gia Thanh phd H6 Chi Minh.
" Hoc vién cao hoc, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qudc gia Thanh phd H6 Chi Minh.

Hinh 1. Cay Son ciic ba thuy
2.2. Phwong phap nghién ciru
Sic ky 16p mong duge thyc hién trén ban

mong trang san DC-Alufolien 60 F,,, (Merck). Sic
ky cot dugc tién hanh v6i chat hap phu 1 silica gel
c0 hat 1a 0,040 — 0,063 nm va pha dao RP-18 (30-
50 pm). Phat hién vét bang dén tir ngoai hai budc
song 254 va 365 nm, hoac phun dung dich H,SO,
10% trong ethanol va ho néng trén bép dién.

Pho cong hudng tir hat nhan (NMR): Phé 'H—
NMR (500 MHz), *C-NMR (125 MHz) dugc ghi
trén may Bruker Avance 500 véi tetramethylsilane
(TMS) lam chét noi chuan.

2.3. Chiét xuit va cd lap

12,5 kg bot kho than cay Son cuc ba thuy
duoc trich néng véi methanol bang phwong phap
dun hoan luu trong 4 gid. C6 quay thu hdi dung
moi thu dugc 1,5 kg cao methanol tho. Hoa tan cao
methanol thd vao nudc rdi tién hanh chiét 1ong-1ong
v6i cac don dung méi c6 do phan cuc ting dan
hexane, chloroform, ethyl acetate, r0i co quay va
thu hdi dung méi dudi ap sudt thip thu duogc cac
cao tuong Ung.
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Tién hanh sic ky cot silica gel trén cao hexane
(120 g) voi h¢ dung méi hexane:ethyl acetate (0-100%
ethyl acetate) va ethyl acetate:methanol (10-100%
methanol) thu dugc 14 phan doan (H1-H14). Phan
doan H5 (24,2 g) duoc sic ky cot silica gel, dung moi
rtra giai hexane:ethyl acetate (5-100% ethyl acetate) va
chloroform:methanol (0-100% methanol) thu dugc 12
phan doan (H5A-H5M). Séc ky cot silica gel phan doan
HSE (4,4 g), dung moi rira giai hexane:ethyl acetate
(0-100% ethyl acetate) va chloroform:methanol (0-
50% methanol) thu dugc 11 phan doan. Sic ky cot
silica gel phan doan H5E4 (1,1 g), dung mdi rua
giai hexane:chloroform (0-100% chloroform) va
chloroform:methanol (0-30% methanol) thu duogc
8 phan doan. Séc ky 16p mong diéu ché phan doan
H5E44 v6i hé dung moi chloroform:acetone (9:1) thu
duoc hop chat (4) (6,6 mg).

Sic ky cot silica gel trén cao chloroform (30 g)
v6i h¢ dung moi hexane:ethyl acetate (5-100% ethyl
acetate) thu dugc 18 phan doan (C1-C18). Tai hé dung
mdi hexane:ethyl acetate (1:1) tach dugc két tia co
khéi lugng 16n, két tinh lai trong acetone thu dugc
hop chat (1) (68,6 mg). Sac ky cot silica gel phan doan
C2 (1,5 g) voi hé dung moi chloroform:methanol (2-
98% methanol) thu dugc 7 phan doan (C2A-C2G).
Sic ky cot phan doan C2D (30 mg), dung méi rira
giai chloroform:methanol 95:5 thu dwoc hop chét (2)
(8 mg). Phan doan C5 (500 mg) tach trén cot silica
gel, dung moi rira gidi chloroform:methanol (0-40%
methanol), thu dugc 6 phan doan (C5A-C5E). Séc
ky cot phan doan C5A (150 mg), dung moi rira giai
hexane:ethyl acetate (7: 3; 5:5) thu dugc 4 phan doan.
Phan doan C5A1 tiép tuc sic ky cot silica gel pha dao
RP-18 v6i h¢ dung moi methanol:nude (1:1) thu duge
hop chit (3) (16 mg).

Hinh 2. Céu tric héa hoc ciia cic hop chit
¢6 1ap dwoc
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5-Hydroxymethylfurfuran (1)

'H-NMR (500 MHz, CDCI,): 9,55 (1H, s,
H), 7,21 (1H, d, J= 3,5 Hz, H-3), 6,50 (1H, d, J =
3,5 Hz, H-4), 4,69 (2H, s). *C-NMR (125 MHz,
CDCl,): 152,4 (C-2), 123,0 (C-3), 110,1 (C-4),
160,9 (C-5), 57,6 (-CH,OH), 177,8 (-CHO).

Acid 4-hydroxy-3-methoxybenzoic (2)
(acid vanillic)

'H-NMR (500 MHz, DMSO-d,): 7,44-7,42
(2H, m, H-2, H-6), 6,83 (1H, d, J = 9,0 Hz,
H-5), 3,55 (3H, 5, -OCH,)). "C-NMR (125 MHz,
DMSO-d)): 167,4 (-COOH), 150,9 (C-4), 147,1
(C-3),123,4(C-6),122,0(C-1), 115,0(C-5),112,8
(C-2), 55,5 (3-OCH,).

Acid ent-kaura-9(11),16-dien-19-oic (3)
(acid grandiflorenic)

'H-NMR (500 MHz, CDCl,): 5,24 (1H, ¢, J
=3,0 Hz, H-11), 4,91 (1H, d, J= 1,0 Hz, H-17a),
4,79 (1H, s, H-17b), 2,77 (1H, brs, H-13), 2,61 (1H,
d, J=16,0 Hz, H-15a), 1,66 (1H, dd, /= 11,0, 8,5
Hz, H-5), 1,60 (1H, dd, J = 10,5, 5,5 Hz, H-14a),
1,24 (3H, s, H-18), 1,02 (3H, s, H-20). *C-NMR
(125 MHz, CDCl,): 40,9 (C-1), 20,3 (C-2), 38,4
(C-3), 45,1 (C-4), 46,8 (C-5), 18,6 (C-6), 29,8
(C-7), 42,4 (C-8), 156,1 (C-9), 38,9 (C-10), 115,0
(C-11),38,1(C-12),41,4(C-13),44,9 (C-14),50,4
(C-15), 158,7 (C-16), 105,6 (C-17), 28,4 (C-18),
184,9 (C-19), 23,7 (C-20).

Acid 3a-tigloyloxy-9p-hydroxy-ent-kaur-
16-en-19-oic (4)

'H-NMR (500 MHz, CDCL,): 6,87 (1H, ¢d, J
=17,5,1,5Hz,H-3"),4,81 (1H, s, H-17a), 4,78 (1H,
s, H-17b), 4,62 (1H, dd, J = 12,0, 4,5 Hz, H-3p),
2,71 (1H, brd, J= 18,0 Hz, H-15a), 2,64 (1H, brs,
H-13), 2,39 (1H, ¢d, J= 13,0, 4,0 Hz, H-2a), 2,16
(1H, dd, J = 11,5, 2,5 Hz, H-14a), 2,01 (1H, dd,
J=15,5,7,5 Hz, H-11a), 1,83 (3H, s, H-5"), 1,79
(3H,d, J=7,5Hz,H-4"), 1,30 (3H, s, H-18), 1,19
(3H, s, H-20). "C-NMR (125 MHz, CDCL,): 30,6
(C-1), 23,9 (C-2), 78,5 (C-3), 48,0 (C-4), 49,3 (C-
5), 21,4 (C-6), 35,9 (C-7), 49,0 (C-8), 76,7 (C-9),
43,7 (C-10), 30,1 (C-11), 34,5 (C-12),42,2 (C-13),
40,3 (C-14), 43,7 (C-15), 154,7 (C-16), 103,4 (C-
17),24,1 (C-18), 179,1 (C-19), 17,3 (C-20), 167,6
(C-17), 128,8 (C-27), 137,4 (C-3°), 14,4 (C-4°),
12,0 (C-5).
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3. Két qua thao luin

Ph6 '"H-NMR cho thdy 2 tin hiéu ciia proton
olefin dédc trung cua vong furan tai ¢ 7,21 (H-3, d,
J=13,5Hz) va 6,50 (H-5, d, J = 3,5 Hz), tin hi¢u
cua proton carbinol loai -CH OH tai 0 4,69. Tai 0
9,55 (1H, s) la tin hi¢u proton ctia nhom formyl
-CHO. Phé BC-NMR cho thdy hop chat c6 6 tin
hiéu carbon, trong d6 c¢6 5 tin hi¢u cua carbon
sp? & viing tir truong thap (v6i su hién dién cua 1
nhom carbon carbonyl tai 6 177,8) va 1 tin hi€u cua
carbon carbinol tai ¢ 57,6. Tur sy phan tich dit li¢u
pho NMR ciia hop chat (1) két hop so sanh véi tai
liéu tham khdo [2], chung t6i két luan hop chét (1)
la 5-hydroxymethylfurfuran.

Phé '"H-NMR cho thay hop chét (2) co ba
tin hi¢u ctia proton benzene, trong d6 cdé mot tin
hi¢u tai 0 6,83 (1H, d, J = 9,0 Hz, H-5), hai tin
hi¢u trong vung o 7,44-7,42 (2H, m, H-2, H-6);
ngoai ra con mot tin hi¢u cua proton methoxy
tai 6 3,80 (3H, s). Pho 3C-NMR cho thdy hop
chat c6 8 carbon, bao gdm maot carbon methoxy
(-OCH,) tai 0 55,5, mot carbon carbonyl loai
ester tai 0 167,4, hai carbon sp> mang oxygen tai
5150,9, 147,1 va bbn carbon benzene trong vung
§ 123,4-112,8. Tl sy phan tich dit liéu phd NMR
cua hop chét (2) két hop so sanh voi tai li€éu tham
khao [1], chiing t6i két luan hop chét (2) 1a acid
4-hydroxy-3-methoxybenzoic.

Phé 'H, *C-NMR két hop v6i pho hai chiéu
HSQC, HMBC cho thay hgp chat (3) ¢6 20 tin
hi¢u carbon, trong d6 c6 17 tin hi¢u dac trung
cua diterpenoid c6 khung ent-kaurane (voi 2
tin hi¢u carbon olefin >C=CH, tai ¢ 158,7 (loai
>C=) cta C-16 va 105,6 (loai =CH.) cua C-17,
twong Gng véi hai gem-proton olefin 1an luot
tai 0 4,91 (H-17a, s) va 4,79 (H-17b, s); tin hi¢u
hai nhém methyl c6 dang mii don lan luot tai
0 1,24 va 1,02). Ngoai ra con co tin hi¢u cua 1
carbon carboxyl tai 6 184,9 cua -COOH va 13
tin hiéu carbon sp? trong vung § 50,4 — 18,6.
Hai carbon con lai 1a cua ndi d6i >C=CH- tai &
156,1 (loai >C=) cua C-9 va 115,0 (loai =CH-)
ctia C-11. Tin hiéu C-16 va C-9 dugc quy két
dua trén twong quan HMBC giita cac proton
H-17a,b voi C-16; H-12 (6 2,42), H-14 (6 1,60),
H-15 (6 2,61) va H-20 (6 1,02) véi C-9. Nhom

-COOH tai C-19 c6 su dinh hudng a, dugc suy ra
tur su so sanh gia :[ri . cia nhom methyl tai C-4
(0. trong hop chat 3 1a %8,4) voi cac diterpene
ent-kaurane khac [4]: néu nhom methyl co su
dinh huéng g sé€ c{) gia tri J. khoang 29, gia
tri 6. khoang 16 néu nhom methyl vcé su dinh
hudng a. Tu su phan tich dir liéu pho NMR cua
hop chét (3) két hop so sanh véi tai liéu tham
khao [4], ching toi két luan hop chat (3) 14 acid
ent-kaura-9(11),16-dien-19-oic.

3 C
Hinh 3. Twong quan HMBC trong hop chit (€)]

Pho 'H, *C, DEPT-NMR két hop véi pho hai
chiéu HSQC, HMBC cho thay hop chat (4) c6 25
tin hiéu carbon, trong d6 c6 18 carbon cua khung
ent-kaurane, tuong tu nhu hop chét (3), ngoai
trir hop chét (4) khong c6 ndi doi >C=CH- tai vi
tri C9-C11. Hop chat (4) c¢6 nhiéu hon 5 carbon
so voi hop chat (3), duogc xac dinh Ia cua nhom
tigloyl véi cac tin hi¢u dac trung nhu tin hi¢u
carbon carbonyl loai ester cua C-1"tai 0 167,6; tin
hiéu ndi d6i >C=CH- tai J 128,8 (loai >C=) cia
C-2’va 137,4 (loai =CH-) cua C-3’, tuong ung
vo1 proton olefin tai 6 6,87 (H-3°, dg, J=7,5, 1,5
Hz); tin hi¢u cua hai nhom methyl c6 dang miii
don tai 0 1,79 va 1,83. Nhitng tin hi¢u nay duoc
xac dinh dya trén twrong quan HMBC gifra proton
H-4" (6 1,79) v6i C-2° va C-3’, H-5" (¢ 1,83) véi
C-1°,H-3"(0 6,87) v6i C-5’ va C-1". Theo tai li¢u
tham khao [6, tr. 272-276], nhom angeloyl ciling c6
nhirng tin hiéu dic trung gan tuong tu nhu nhom
tigloyl, tuy nhién c6 thé phan biét hai nhom nay
dva vao gia tri . cua C-5’, theo d6 J.-,, trong
nhom angeloyl 1a khoang 20,6, & nhom tigloyl 1a
12,0 gidng v6i hop chét (4).
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Hinh 4. Twong quan HMBC trong hop chit (4)

Hai vi tri carbon con lai, mét 1a cua carbon
oxymethine (loai >CH-O-, C-3), c6 gén nhém
tigloyl, dugc xac dinh dua trén tuong quan gitra
H-18 (6 1,30) voi C-3 (0 78,5), H-3 (J 4,62, dd,
J=28,5,4,5Hz) v6i C-19 (6 179,1) va C-1’; mot
la cua carbon carbinol tr cép C-9 tai 6 76,7, tin
hiéu C-9 duogc quy két dua trén twong quan HMBC
gitra H-5 (0 1,78), H-18 (0 1,30) va H-20 (0 1,19)
v6i C-9. Tur su phan tich dir liéu phd NMR cua
hop chat (4) két hop so sanh véi tai liéu tham
khao [3], chiing t6i két luan hop chit (4) 1a acid

3a-tigloyloxy-94-hydroxy-ent-kaur-16-en-19-oic.

4. Két luan

Tir cao chiét methanol cua than cdy Son cuc
ba thuy duoc thu hai vao thang 10/2013, diéu ché
duogc 3 phan doan la petroleum ether, chloroform
va ethyl acetate. Bang cac phu:ong phap sic ky cot
silica gel, sic ky 16p mong va sac ky 16p mong
diéu ché, mot hop chét di duoc co lap tur cao
petroleum ether va ba hop chat da duge ¢ 1ap tir
cao chloroform ctia than cay Son ciic ba thuy. Két
hop phan tich dya trén cac dir li¢u phé nghiém
1D, 2D-NMR cung véi so sanh tai li¢u tham khao,
chung t6i da xac dinh dugc cAu trac hoa hoc cua
bbn hop chét 14 5-hydroxymethylfurfuran (1); acid
4-hydroxy-3-methoxybenzoic (2), acid ent-kaura-
9(11),16-dien-19-oic (3) va acid 3a-tigloyloxy-
9p-hydroxy-ent-kaur-16-en-19-oic (4). Trong do,
hai hop chét (1) va (2) 1a cac hop chat 1an dau tién
duoc bao cao co hién dién trong cdy Son cuc ba
thury. Chiing t6i sé tiép tuc khao sat hoat tinh sinh
hoc cua cac hop chét ¢o lap duogc./.
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INVESTIGATING CHEMICAL CONSTITUENTS IN THE STEM OF WEDELIA
TRILOBATA (L.) HITCH., (ASTERACEAE)

Summary

The stems of W. trilobata were collected in District 7, HCM City. From the petroleum ether, one
compound isolated is 3a-tigloyloxy-9/-hydroxy-ent-kaur-16-en-19-oic acid (4). From the chloroform,
three compounds isolated are 5-hydroxymethylfurfuran (1), 4-hydroxy-3-methoxybenzoic acid (2),
ent-kaura-9 acid (11), 16-dien-19-oic (3). Among them, two compounds (1) and (2) are first found in
W. trilobata.

Keywords: Wedelia trilobata, furfuran, ent-kaurane.
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