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SUMMARY
CHEMICAL CONSTITUENTS OF BLUMEA BALSAMIFERA

Blumea balsamifera (L.) DC. (Asteraceae) has been used as traditional medicine for thousands of years
in China and Southeast Asia countries, such as Vietnam, Malaysia, Thailand, and Philippines. The
plant displayed various biological activities, such as antitumor, antifungal, radical-scavenging and
anti-obesity properties. Our chemical insvestigation of Blumea balsamifera plant collected in Hatinh
province led to the isolation of five compounds including cytochalasin H (1), trans-sinapaldehyde (2)
and blumeatin A-C (3-5). Their chemical structures were elucidated by NMR, MS spectral analysis and
comparison with reported literatures. Compounds cytochalasin H (1) and trans-sinapaldehyde (2) were
isolated for the first time from B. balsamifera.
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1. MO PAU kho tiéu, dau bung. Cay con dugc dung cung
Cay dai bi c6 tén khoa hoc 1a Blumea v6i cac loai khac dé lam thubc xong dé chita
balsamifera (L.) DC  thuéc ho Cuc cam sdt, cam cam [1-2]. Cac nghién curu dugc
(Asteraceae). Cay con c¢6 tén goi khac nhu mai 1y cho thiy dai bi c6 cac tac dung khang khuén,
hoa bang phién, long ndo hwong, mai hoa nio, chdng viém, gay doc té bao ung thu, bao vé
ngai phién, tir bi. Trén thé gidi, ciy phan b gan, chdng oxy hoa. Thanh phan héa hoc cua
nhiéu & cac nudc nhu Viét Nam, Trung Qudc cdy dai bi c6 chira cic nhém hop chat nhu
va cac nude nhiét déi Nam A, tir An Do qua flavonoid, terpene, va mot s6 nhom chit khac
Malaysia, Indonesia, Philippin. Tai Viét Nam, nhu phenolic [13]. O Viét Nam, nim 2012
cdy duogc tim thdy nhiéu tai cac dia phuong tir Nguyén Thi Thanh Mai va cong su bao cdo
bic dén nam [2]. Trong y hoc ¢b truyén cia phan lap mot hop chat méi (2R,3S)-4'-O-
Trung Quée, An Do, Philipin va mot sb qubc methyldihydroquercetin  cing véi 7  chat
gia khac , dai bi duoc sir dung dé chira cac flavonoid da biét [11]. Géan day Tran Thi
bénh nhu chita cham, viém da, t& phu, dau thét Héng Hanh da phan 1ap dugc 10 chét tir 14 va
lung, rong kinh, thip khdp, chan thuong. canh cdy dai bi, trong d6 c6 3 chat mai la
Trong y hoc ¢6 truyén Viét Nam, 14 cdy dai bi balsamiferine K, balsamiferoside A va
dugc dung dé chita ho, trir dom, truong bung, balsamiferoside B. Trong s6 cac chat phan lap
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duoc, mot $6 hop chét c6 kha nang Uc ché té
béo ung thu [6]. Tiép tuc viéc tim kiém cac
hoat chit sinh hoc tir duoc liéu Viét Nam,
trong nghién cuu nay ching t6i bao cao phan
1ap 5 hop chit gém cytochalasin H (1), trans-
sinapaldehyde (2) va blumeatin A-C (3-5) tr
mau dai bi thu tai tinh Ha Tinh.

2. THUC NGHIEM

2.1. Miu dwoc liéu

Mau 14 va than duoc iy tai Huong Khé, Ha
Tinh vao thang 3 nam 2019 va dugc GS.TS.
Tran Thé Bach (Vién Sinh thai va Tai nguyén
Sinh vat) va TS. Bui Thu Ha giam dinh tén
khoa hoc 1a Blumea balsamifera (L.) DC., ho
Cuc (Asteraceae). Mau tiéu ban thyc vat (HD-
18) dwoc luu giit tai Cong ty cd phan Duoc Ha
Tinh.

2.2. Hoba chit, dung mdi, miay méc, trang
thiét bi

Dung moi, héa chit dung dé chiét xuat, phan
lap dat tiéu chudn thi nghiém. Pha tinh dung
trong sic ky cot (CC): silica gel pha thuong
(240-430 mesh, Merck), silica gel pha dao
(RP-18 YMC) va Sephadex LH-20. Sic ky 16p
mong duoc thyc hién trén ban mong trang san
(Merck 60 Fas4). Quan sat bang dén tr ngoai
budc séong 254 nm hay phun thube thur acid
sulfuric 10%. Phd cong huéng tir hat nhan
(NMR) duogc ghi trén may Bruker AMS00 FT-
NMR Spectrometer, Vién Hoéa hoc. Phé khéi
lugng (ESI-MS) dugc do trén may Agilent
1260 LC/MS, Vién Hoa sinh bién.

2.3. Chiét xuit va phan 1ap cac hop chit
Mau 14 va than cay dai bi dugc rira sach, phoi
kho dudi bong ram, sau d6 xay nhé. Mau kho
(4,1 kg) dugc ngam chiét voi MeOH (20 lit) &
nhiét d6 phong trong 24 gid, sau do dich chiét
duoc léy ra va ba dugc li€u dugc ngadm chiét
tiép voi MeOH. Qué trinh nay 1ap lai thém 3
lan. Dich chiét duoc gop lai va co dudi ap suat
giam thu dugc can MeOH. Hoa can MeOH véi
1 lit nude cat, chiét phan bd voi dung moi ethyl
acetat (EtOAc). Dich chiét sau khi loai bé dung
méi thu dugce cin chiét n-hexan va EtOAc. Cin
chiét n-hexan va EtOAc kha twong ddng nén
dugc gop lai dé nghién ctru. Can chiét tong
(62,0 g) duoc dua 18n cot sic ky silica gel, ria
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giai v6i hé dung méi n-hexan/ EtOAc ting dan
ti 1€ 0-100% thu dugc 9 phan doan ky hi¢u 1a
El dén E9. Phan doan E4 (3,7 g) dugc tinh ché
qua cot Sephadex rtra giai voi hé dung moi
MeOH/CH2CI2 (9:1) thu dugc 3 phan doan ky
hiéu tir E4.1 d&én E4.3. Phan doan E4.1 (1,1 g
duogc phén tach tiép trén cot silica gel pha dao
YMC, rira giai voi hé dung moéi MeOH/nudce
(4:1) thu dugc 8 phan doan ky hi¢u tr E4.1.1
dén 5.1.8. Phan doan E4.1.8 (30 mg) duoc
phén tach qua cdt silica gel véi hé dung moi hé
dung mdi n-hexane/aceton (3:1) thu dugc hop
chit 1 (8,7 mg). Phan doan E5 (3,5 g) dugc
tinh ché qua cot Sephadex, rira giai voi hé
dung m6i MeOH/CH2Cl2 (9:1) thu dugc 4 phan
doan ky hi¢u tr ES.1 dén E5.4. Phan doan E5.1
duogc phan tach qua cot silica gel véi hé dung
mdi CH>Cl/aceton (20:1) dé thu dwoc hop
chit 2 (3,6 mg). Phan doan E5.3 (548 mg)
dugc tinh ché qua cot silica gel pha dao YMC
v6i hé dung méi MeOH/nuée (2/1) dé thu
dugc cac hop chat 3 (11,4 mg), hop chét 4 (8,5
mg) va hop chét 5 (9,7 mg).

Cytochalasin H (1): Chét rin mau vang, ESI-
MS m/z 494 [M+H]*. 'H-NMR (500 MHz,
CDCI3) va *C-NMR (125 MHz, CDCl3): Xem
bang 1.

Trans-Sinapaldehyde (2): Chat rin mau tring.
ESI-MS m/z 209 [M+H]". '"H-NMR (500 MHz,
CDCh) 6 (ppm): 9,66 (1H, d, J = 8,0 Hz, H-9);
7,37 (1H, d, J = 15,5 Hz, H-7), 6,18 (2H, s, H-
2 va H-6), 6.60 (1H, dd, J = 15,5 Hz, 8,0 Hz,
H-8), 5,86 (1H, s, OH), 3,97 (6H, s, 2 x OMe).
BC-NMR (125 MHz, CDCl3) & (ppm): 197,3
(C-9), 153,0 (C-8), 147,4 (C-3, C-5), 140,0 (C-
4), 126,8 (C-7), 126,0 (C-1), 105,6 (C-2, C-6),
56,4 (2 x OMe).

Blumeatin A (3): Chét rin mau vang nhat.
ESI-MS m/z 319 [M+H]". '"H-NMR (500 MHz,
CDsOD) 6 (ppm): 7,02 (1H, d, J = 2,0 Hz, H-
2", 6,95 (1H, dd, J = 2,0 Hz, 8,5 Hz, H-6"),
6,91 (1H, d, J = 8,5 Hz, H-5"), 5,94 (1H, d, J =
8,5 Hz, H-8), 5,90 (1H, d, J = 8,5 Hz, H-6),
4,94 (1H, d, J= 12,0 Hz, H-2), 4,49 (1H, d, J =
12,0 Hz, H-3), 3,85 (3H, s, OMe). '3C-NMR
(125 MHz, CDs;0OD) & (ppm): 198,0 (C-4),
168,5 (C-7), 165,0 (C-5), 164,2 (C-9), 149,4



(C-4", 147,3 (C-3", 131,0 (C-1"), 120,7 (C-6"),
115,6 (C-2"), 112,3 (C-5"), 101,7 (C-10), 97,3
(C-6), 96,3 (C-8), 84,6 (C-2), 73,5 (C-3), 56,3
(OMe).

Blumeatin B (4): Chit rin mau vang nhat,
ESI-MS m/z 333 [M+H]". 'H-NMR (500
MHz, CD3;0D) & (ppm): 7,02 (1H, d, J = 1,5
Hz, H-2"), 6,98 (2H, m, H-5' va H-6"), 6,10
(1H, d, J = 8,5 Hz, H-6), 6,06 (1H, d, J = 8,5
Hz, H-8), 5,00 (1H, d, J = 11,5 Hz, H-2), 4,55
(1H, d, J = 12 Hz, H-3), 3,89 (3H, s, OMe),
3,83 (3H, s, OMe). ®*C-NMR (125 MHz,
CDs;OD) o (ppm): 198,8 (C-4), 169,8 (C-7),
164,9 (C-5), 164,2 (C-9), 149,6 (C-4"), 147,5
(C-3", 131,1 (C-1"), 120,8 (C-6"), 115,7 (C-2"),
112,4 (C-5"), 102,6 (C-10), 96,0 (C-6), 95,0
(C-8), 85,0 (C-2), 73,7 (C-3), 56,4 (OMe), 56,3
(OMe).

Blumeatin C (5): Chét rin mau vang nhat.
ESI-MS m/z 319 [M+H]". '"H-NMR (500 MHz,
CD30D) 6 (ppm): 6,99 (1H, d, J =2 Hz, H-2"),
6,87 (1H, dd, J=2 Hz, 8,5 Hz, H-6"), 6,82 (1H,
d, /= 38,5 Hz, H-5"), 6,06 (1H, d, J= 8,5 Hz, H-
8), 6,02 (1H, d, J=8,5 Hz, H-6), 4,94 (1H, d, J
= 12,0 Hz, H-2), 4,53 (1H, d, J = 12 Hz, H-3),
3,80 (3H, s, OMe). '*C-NMR (125 MHz,
CDs;OD) o (ppm): 198,8 (C-4), 169,7 (C-7),
164,9 (C-3), 164,2 (C-9), 147,1 (C-4"), 146,2
(C-3", 129,7 (C-1"), 120,9 (C-6"), 116,1 (C-2"),
1159 (C-5"), 102,5 (C-10), 96,0 (C-6), 95,0
(C-8), 85,1 (C-2), 73,6 (C-3), 56,3 (OMe).

3. KET QUA VA THAO LUAN

Hop chit 1 dugc phan lap du6i dang chat rin
mau vang. Phdé 'H-NMR cuta 1 xuat hién tin
hiéu vong benzyl véi cac tin hiéu du 7,32 (2H,
t, J = 8,5 Hz, H-28, H-30); 7,24 (1H, t, H-29),
7,14 (2H, d, J = 8,5 Hz, H-27, H-31) va 2,86
(1H, dd, J = 4,5; 14,0 Hz, H-10a), 2,65 (1H,
dd, J=9,5 Hz, 14,0 Hz, H-10b), tin hi¢u cta 2
cap trans-olefinic proton tai ou 5,86 (1H, dd, J
= 3,0 Hz, 16,0 Hz, H-19) va 5,54 (1H, dd, J =
2,5 Hz, 16,0 Hz, H-20), 5,74 (1H, ddd, J = 1,0
Hz, 9,5 Hz, 15,5 Hz, H-13) va 5,40 (1H, ddd,
H-14); 1 nhom methylene dau mach tai 3u 5,29
(1H, br s, H-12a) va 5,11 (1H, br s, H-12b).
Ngoai ra con c6 tin hi€u 4 nhoém methyl, trong
d6 co 2 singlet tai ou 2,24 (3H, s, H-25) va
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1,34 (3H, s, H-23), hai doublet tai éu 1,05 (3H,
d, J = 6,0 Hz, H-22), 1.00 (3H, d, J = 6,0 Hz,
H-11). Phd 'C-NMR, HSQC cua 1 cho tin
hiéu cta 30 carbon véi 2 nhém carbonyl tai
174,2 (C-1) va 170,1 (C-24), tin hiéu carbon
vong phenyl tai dc 137,4 (C-26), 129,0 (C-27,
31), 128,9 (C-28, 30) va 127,1 (C-29) va 2
olefinic carbon ciia mdt nhoém methylene dau
mach tai oc 147,9 (C-6) va 114,0 (C-12), 4 tin
hiéu carbon cua 2 ndi doi dang frans tai dc
127,1 (C-19), 138,7 (C-20), 138,1 (C-14),
125,9 (C-13). Ngoai ra c6 2 tin hiéu nhom
oxymethine tai éc 77,5 (C-21) va 69,7 (C-7), 1
tin hiéu carbon lién két v6i oxy tai 3¢ 74,3 (C-
18) va 4 nhdm methyl tai dc 31,1 (C-23); 26,4
(C-22), 20,8 (C-25) va 14,0 (C-11). Cac tin
hiéu carbon con lai bao gébm 4 nhém
methylene, 4 nhom methine va 1 tin hiu
carbon béc 4. Phd ESI-MS ciia hop chét 1 cho
tin hiéu m/z 494 [M + H]" két hop voi dit liéu
phé NMR goi ¥ cho cong thirc C30H3oNOs voi
12 bac khong bio hoa. Hop chat 1 dugc goi y
c6 khung céu tric 3 vong bén canh vong
phenyl. Trén ph6 'H-"H COSY c6 thé thay tin
hi¢u ctia hé lién két H-10/H-3/H-4/H-5/H-11;
H-7/H-8/H-13/H-14/H-15/H-16/H-22; H-21/H-
19/H-20 va H-16/H-17. Trén phd HMBC cho
cac tin hiéu cia H-21 va H-25 vdi C-24 cho
biét nhom acetyl tai vi tri hydroxyl & C-21.
Nhém benzyl gén vao vi tri C-3 dugc xac dinh
bang tuong tic HMBC cua H-3 dén C-26, H-
10 véi C-26, C-27 va C-31. Dya trén cac phan
tich trén, cAu triic cua hop chét 1 dwoc xac dinh
la Cytochalasin H. So sanh dit liéu phd voi tai
liéu tham khao [17] cho thdy sy tring hop.
Hop chét Cytochalasin H lan dau tién dugc bao
cao phan lap tir cay dai bi.

Hop chit Cytochalasin H chi yéu dugc phan
lap tir cac loai ndm noi sinh [5, 17], ngoai ra
con duogc tim théy & mot sb loai thuc vat nhu
Kadsura heteroclite [4] va Leucas zeylanica
[12]. Cytochalasin H da dugc bdo céo co tac
dung chdng ung thu [9], chng oxy héa va bao
vé than kinh [16].
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OH

OH O

Blumeatin A (3)
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Blumeatin B (4)

Sinapaldehyde (2)

OH

OH O

Hinh 1. Cdu triic héa hoc cac hop chat phn lap tir cdy dai bi

OH

MeO (6] ©/

Blumeatin C (5)

Hinh 2. Cdc lién két 'H-"H COSY (mm) va HMBC (—) chinh ciia hop chat 1
Bdng 1. Dit liéu phé hop chat 1 va tai liéu tham khdo

OH

C “on (m, J Hz) boc ‘dc C 40n (m, J Hz) boc  <oc [17]
[17]
1 - 1742 1743 16 1,80 (1H, m) 28,4 28,4
3 3,25(1H,m) 53,7 53,8 17 1,88(1H,dd, 3,0;14,0 Hz) 53,7 53,7
1,56 (1H, dd, 3,0;14,0 Hz)
4 2,13 (1H,t, 4,5 Hz) 50,4 50,3 18 - 74,3 74,3
5 2,778 (1H, m) 32,8 328 19 586(1H,dd, 3,0; 16,0 Hz) 125,9  125)9
6 - 147,9 148,0 20 5,54 (1H, dd, 2,5; 16,0 Hz) 138,1 138,1
7 3,83 (1H, dd, 1,0Hz, 11,0 Hz) 69,7 69,7 21 5,56 (1H, brs) 77,5 77,5
8 2,94 (1H,t, 10,0 Hz) 47,2 472 22  1,05(@3H,d, 6,0 Hz) 26,4 26,5
9 51,8 51,5 23 1,34 (3H,s) 31,1 31,1
10 2,86 (1H, dd, 5,0 Hz, 14,0 Hz) 45,6 456 24 - 170,1 170,1
2,65 (1H, dd, 9,5 Hz, 14,0 Hz)
11 1,00 (3H, d, 6,0 Hz) 14,0 14,1 25 224(3H,s) 20,8 20,9
12 529 (1H,brs), 5,11 (1H,brs) 114,0 114,1 26 1374 1374
13 5,74 (1H,ddd, 1,0;9,5;15,5Hz) 127,1 127,0 27,31 7,14 (2H, d, 8,5 Hz) 129,0  128,9
14 5,40 (1H, m) 138,7 138,6 2830 7,32 (2H,t, 8,5 Hz) 128,9 1289
15 2,04 (1H, m); 1,79 (1H, m) 42,7 42,8 29 724 (1H,t, 8,5 Hz) 127,1 127,0

“ 500 MHz, CDCl3; ® 125 MHz, CDCls, © 100 MHz, CDCl3
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Hop chét 2 duogc thu duogc dudi dang chét rin
mau tring. Pho 'H-NMR ciia 2 thdy xuét hién
tin hidu cuia hop chét phenyl thé 3,4,5 dbi xtng
véi tin hiu proton vong thom tai du 6,18 (2H,
s, H-2 va H-6) m¢t nhom hydroxyl tai Ju 5,86
(1H, s, OH) va 2 nhém methoxy tai du 3,97
(6H, s, 2 x OMe). Ngoai ra con co6 tin hi¢u
nhom aldehyde tai ou 9,66 (1H, d, J = 8,0 Hz,
CHO) va 2 olefinic proton dang trans & 7,37
(1H, d, J = 15,5 Hz, H-7) va 6,60 (1H, dd, J =
15,5 Hz, 8,0 Hz, H-8). Phd '*C-NMR cua 2 ¢6
11 tin hi€u carbon, gém tin hi€u nhém C=0 tai
oc 197,3 (C-9), 2 tin hi¢u trans olefinic carbon
tai oc 153,0 (C-8) va 126,8 (C-7); 6 tin hiéu
carbon vong thom tai Jc 147,4 (C-3, C-5);
140,0 (C-4), 126,0 (C-1) va 105,6 (C-2, C-6), 2
tin hiéu nhom methoxy tai dc 56,4 (2 x OMe).
Ph6 khdi MS cho pic ion gia phan tir 1a m/z
[M+H]* 209, két hop véi dit liéu phd NMR goi
y cho CTPT cuta 2 1a CiiHi20s. Tur phén tich
dir lidu phd trén, so sanh v&i tai liéu tham
khao [7], cAu tric cua hop chat 2 duoc xac
dinh 13 hop chét trans-sinapaldehyde. Hop chit
nay lan dau phéan lap tir cay dai bi. Hop chat
phenolic nay dwoc tim thiy ¢ nhiéu ciy thuc
vat khac nhau, thé hién hoat tinh sinh hoc nhu
chbng viém [3].

Hop chat 3 dugc phéan 1ap duéi dang chat ran
mau vang nhat. Phd "H-NMR xuit hién céc tin
hiéu dic trung ctia hgp chat dihydroflavononol
véi 2 tin hiéu proton vong thom & vi tri meta
tai on 5,94 (1H, d, J = 2,0 Hz, H-8) va 5,90
(1H, d, J = 2,0 Hz, H-6), tin hiéu hé ABX cua
vong phenyl tai du 7,02 (1H, d, J = 2,0 Hz, H-
2"); 6,95 (1H, dd, J = 2,0 Hz, 8,5 Hz, H-6") va
6,91 (1H, d, J = 8,5 Hz, H-5'), va 2 tin hi¢u
nhom oxymethine tai ou 4,94 (1H, d, J = 12,0
Hz, H-2), 4,49 (1H, d, J = 12,0 Hz, H-3), 1
nhém methoxy & ou 3,85 (3H, s, OMe). Phd
BC-NMR ciia 3 ¢6 16 tin hiéu cacbon bao gdbm
1 nhém C=O tai dc 198,0 (C-4), 12 tin hiéu
carbon vong thom va cac tin hi¢u tai Joc 84,6
(C-2), 73,5 (C-3) va 56,3 (OMe). Phd khbi
ESI-MS cho pic ion gia phan to m/z [M+H]*
319, két hop véi phd NMR cho phép xac dinh
CTPT cua 3 1a Ci6H1407. Céu trac cua 3 duoc

77

xac dinh 1a blumeatin A dua trén so sanh $6
lidu phd véi tai liéu tham khao [10].

Hop chét 4 thu duoc dudi dang chit rén mau
vang nhat. Phé 'H va BC NMR cua chit 4
cling cho tin hiéu cua hop chét flavononol,
tuong ty nhu hop chat 2. Phd NMR thiy xuat
hién tin hi¢u 2 tin hi€u proton vong thom & vi
tri meta tai ou 6,10 (1H, d, J= 2,0 Hz, H-8) va
6,06 (1H, d, J = 2,0 Hz, H-6), tin hiéu h¢ ABX
tai ou 7,02 (1H, d, J = 1,5 Hz, H-2') va 6,98
(2H, m, H-5', H-6"), 2 tin hiéu nhoém
oxymethine tai du 5,00 (1H, d, J= 11,5 Hz, H-
2), 4,55 (1H, d, J = 11,5 Hz, H-3), 2 nhom
methoxy & Ju 3,89 (3H, s, OMe) va 3,83 (3H,
s, OMe). Ph6 3C NMR twong tyr nhu hop chit
3, chi c6 thém mdt tin hi€u ciia nhém methoxy.
Hop chét 4 c6 CTPT C17H1607 dya trén pic ion
gia phén tir m/z [M+H]" 333 trén phd khdi ESI-
MS va dit liéu phd NMR. Hop chit 4 duoc xac
dinh 1a blumeatin B. So sanh dir li€u phé voi
tai liéu tham khao thdy phu hop [14].

Hop chét 5 thu duoc dudi dang chat ran mau
vang nhat. Phé khdi MS, NMR cho cac tin hiéu
tuong ty nhu hop chét 3 1a hop chat flavononol
v6i mot nhom thé methyl. Hop chit 5 duoc xac
dinh 1a dong phan vi tri ciia hop chat 3. Cau
trac ciia hop chét 5 duoc xac dinh 1a 7-methyl
taxifolin hay blumeatin C dua trén so sanh dit
lidu phd véi tai liéu tham khao [18].

Céc hop chit flavonoid blumeatin A-C 14 cac
hop chat da dugc tim thiy & cay dai bi Blumea
balsamifera va nhiéu loai cay khac. Cac hop
chét nay thé hién nhiéu hoat tinh sinh hoc nhu
chéng oxy héa, chdng ung thu va wc ché
enzyme tyrosinase [8, 15].

4. KET LUAN

Nghién ctru thanh phan hoa hoc cdy dai bi,
ching t6i da phan 1ap duge 5 hop chat bao
gdm cytochalasin H (1), trans-sinapaldehyde
(2), blumeatin A (3), blumeatin B (4) va
blumeatin C (5). Hai hop chét cytochalasin H
(1) va trans-sinapaldehyde (2) lan dau tién
duogc bao cdo phan 1ap tir cay dai bi.
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