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Nghién ctru thanh phan héa hoc tir cin dichloromethane
ciia cAy dai bi — B. Balsamifera nhim thuc hién
muc tiéu dao tao theo dinh hwéng rng dung cua
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Abstract: B. Balsamifera is a medicinal plant that is commonly used for many medicinal applications
in life. Many studies have been conducted to extract compounds for medical research from this plant.
From the dichloromethane residue of - B.Balsamifera, we isolated the compounds Balsamiferine K (1),
6,15a-epoxy-1P,4B-dihydroxyeudesmane (2) and Blumeanen J (3). This paper will present the isolation
process and determine the molecular structure of the three compounds above.
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I. Mé dau

Cay dai bi - Blumea balsamifera (L.) DC. la cdy
thude thude ho Clic — Asteraceae dugc sir dung nhiéu
trong y hoc ¢ truyén trong nudc ciing nhu cac nudc
trong khu vyre. Mot s6 nghién ciru chi ra ring cay dai
bi c¢6 kha ning chéng vi khuin va chéng viém, tic
dung chéng co thét, chira lanh vét thuong va cac hoat
tinh khang bénh va con tring [2]. Hon nira, mot sb
ung dung dugc ly mdi da duoc phat hién, nhu gay
doc té bao ung thu, bao vé gan, chdng oxy héa. O Viét
Nam, cay dai bi dugc st dung nhu mot bai thudc dan
gian, tuy nhién viéc nghién ctru vé thanh phan hoa hoc
cling nhu hoat tinh sinh hoc ctia né chua duogc nhiéu.
Bai bao nay cong bd két qua phan 14p ctia 3 hop chat
ttr phan doan dich chiét can dichloromethane cua cay
dai bi. CAu tric hoa hoc cta chung dugc chiing minh
bang cac phuong phap phd cong hudng tir hat nhan
mdt chidu va hai chiéu (1D va 2D NMR)
2. Thwe nghiém
2.1. Thiét bi va héa chit

Ph6é 'H NMR (500MHz) va '*C NMR (125Hz)
dugc do trén may Bruker AM500 FT-NMR va
AVANCE III HD 500 v6i TMS dugc st dung lam chét
noi chuan. Sdc ky long trung dp (MPLC) duoc do trén
may Biotage - Isolera One system. Sic ky cot (CC) st
dung silica gel (Kieselgel 60, 70-230 mesh and 230-
400 mesh, Merck Séc ky 16p mong (TLC) st dung
ban trang san silica gel 60 F,., vaRP-18 F , plates.
2.2. Miu thue vit

Mau cay dai bi - B. balsamifera (L.) DC. duoc thu
hai tai Vinh Phuc vao thang 5 nam 2021 dugc Vién
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Sinh thai va Tai nguyén sinh vat giam dinh va Iuu ban
mau dé khang dinh dung miu cin nghién ciru
2.3. Phén ldp cdc hop chit

Mau dai bi — B. balsamifera sau khi thu hai vé
dugc phoi trong béng rdm rdi nghién min thanh
bot thu duoc 2kg. Mau bét nay dugc ngdm trong
methanol & nhiét do phong trong 24h, sau d6 dugc
dem chiét khong c6 siéu am. Dich chiét duoge rat ra
va quay dudi ap suat giam dé loai hét dung méi va
thu duoc ph?ln can chiét methanol. Qua trinh nay dugc
lap lai 3 1an, mdi 1an 5 lit methanol, dé thu dwoc 300
gam phén can chiét methanol. Can chiét methanol sau
d6 duge hoa vao nude rdi dem chiét 1an luot voi cac
loai dung mdéi c6 do phan cuc ting dan: n-hexane,
dichloromethane v&i mdi loai dung méi duoc lap lai 3
lan, mdi 1an 2 lit, dé thu duogc cac can chiét: n-hexane
(39 g), dichloromethane (45 g), phan dich nudc va
phan khong tan.

Phan can dichloromethane (45 gam) dugc loc
hét cin khong tan trudc khi dwa lén cot silica gel
pha thuong va duoc phan cit bang hé dung moi
dichloromethane/methanol véi cac ty 1€ 14n luot 100%
dichloromethane; 50/1; 20/1; 10/1; 5/1; 2/1 va 100%
methanol thu dugc cac phan doan D1-D7. Trong céac
phan doan di duoc tach ra cho thay phan doan D3 ¢o
nhiéu vét chat nhit nén chiing t6i tién hanh phan lap
chat tir phan doan D3.

Phan phan doan D3 (9,89 gam) dugc dua vao cot
sic ky silica gel pha thudng va duoc phan cit bing
hé dung moi n-hexane/acetone voi ty 1¢ lan luot 1a
5/1; 3/1 va 1/1 duoc 3 phan doan D3A; D3B va D3C.
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Phan doan D3B (3,27 gam) dugc phén tach bang sic
ky cot pha dao RP-18, rira giai bang hon hop dung méi
methanol/nudc véi ty 1€ 1/1 thu dugc cac phan doan
D3B1 dén D3B7.

Phan doan D3B3 (280 mg) bang sic ky cot silica
gel pha thuong va dugc rira giai bang dung moi
dichloromethane/methanol véi ty 1€ 17/1 thu dugc cac
phén doan nho hon tir D3B3 A dén D3B3D. Phan doan
D3B3A (18 mg) duoc phan tach tiép bang sic ky cot
silica gel pha thuong va dugc rira giai bang dung moéi
n-hexane/ethylacetate voi ty 1€ 1/1,5 thu dugc phan
doan D3B3A1. Phan doan D3B3A1 (11 mg) tiép tuc
duoc phén giai bang sic ky cot sephadex LH-20, rira
giai bang dung moi methanol/nude véi ty 18 1/1 thu
duoc hop chét 1 (2,4 mg).

Phan doan D3A (2,22 gam) dugc phan tach bing
sac ky cot pha dao RP-18, rira giai bang hon hop dung
modi methanol/nude véi ty 1€ 1/1 thu dugce cac phan
doan D3A1 dén D3A4. Tiép tuc phan tach phan doan
D3A1 (296 mg) bang sic ky cot silica gel pha thuong
va duoc rira giai bang dung méi dichloromethane/
methanol voi ty 1€ 30/1 thu dugc cac phan doan nhd
hon tir D3A1A dén D3A1D. Phan doan D3A1C (24,6
mg) dugc phan tach tiép bang sic ky cot pha dao RP-
18 va duogc rira giai bang dung moi methanol/nudc
v6i ty 18: 1/1 thu duoc cac phan doan D3A1C1 dén
D3AI1C3.

Phan doan D3A1C3 (11 mg) tiép tuc dua 1én cot
nhdi silica gel pha thuong va rira giai bing dung moéi
n-hexane/ethylacetate véi ty 1€ 1/1,5 thu dugc hop
chit 2 (1,8 mg). Phian doan D3AIB (15 mg) duoc
phan tach tiép bang sic ky cot sephadex LH-20, ria
giai bang dung moi methanol/nude véi ty 1¢ 1/1 thu
dugc phan doan D3A1B1. Sau d6 tiép tuc phan tach
phan doan D3A1B1 bang sic ky cot silica gel pha
thuong va duoc rira giai bang dung méi n-hexane/
acetone voi ty 18 3/1 thu duge D3A1BI.1, 1di tiép tuc
dua 1én cot sic ky pha diao RP-18 va rira giai bang
dung mo6i methanol/nudc véi ty 1€ 1,5/1 thu dugc hop
chat 3 (3,7 mg).

Hop chét 1: Balsamiferine K

Chat dang dau, khong mau. P quay cuc = +25
(¢=0,05, CH,OH)

Sb liéu pho 'H-NMR (500 MHz, CD,OD) va
BC-NMR (125 MHz, CD,0D): xem Bdng 2. 1

HR-ESI-MS: m/z = 407,2046 [M + Na]*

Tinh toan 1y thuyét cho cation [C,/H, NaO.]* 1a
407,2040)

Hop chit 2: 6,150-epoxy-1B,4p-dihydroxyeudes
mane

%
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Chat dang bot, mau tring. P9 quay cuc = -25° (¢
=0,1, CHCl,)

S6 liéu pho 'H-NMR (500 MHz, CD,0OD) va
PC-NMR (125 MHz, CD,0D): xem Bdng 2. 2

CTPT C,[H,,0, (M= 254)

Hop chat 3: Blumeanen J

Chit dang dau, khong mau. Do quay cuc = +35°
(¢=0,06, CH,OH)

S6 liéu pho 'H-NMR (500 MHz, CD,0OD) va
13C-NMR (125 MHz, CD,0D)

CTPTC,H,,0, (M=384)

OH

20 32

26
o 2 3
Hinh 2.1: Cau truc hoa hoc cac hop chat

3. Két qua va thio luin

Hop chat 1 dwoc phan lap duéi dang chat dau
khong mau. Cong thirc phan tir ctia hop chat 1 dugc
xac dinh la C20H3ZO (twong (g v6i 5 do bét bio hoa)
boi su xudt hién ciia pic ion gia phan tir [M+Na]" tai
m/z: 407,2046 trén pho khoi luong phan giai cao HR-
ESI-MS (tinh toan ly thuyét cho cation [C20H32Na0 1
1a 407,2040). Trén phé 'H-NMR va “C-NMR
xuat hién cac tin hiéu ciia mot nhom carbonyl, mot
carbon bac 4 mang oxy, mdt nhom oxymethine, mot
nhom methyl vach kép va mot nhém methyl vach
don, cho phép xac dinh sy xuit hién cua 1 nhom
2,3-dihydroxy-2-methylbutanoyl [5]. V6i 15 nguyén
tr carbon con lai, hop chét 1 duge dy doan co dang
khung sesquitecpene, mot 16p chat chinh cua cay dai
bi B. balsamifera [6]. Ngoai ra, cac tin hi¢u dac trung
ctia mot lién két doi bi thé 3 vi tri, mot carbon béc 4
mang 2 oxy, hai carbon bac 4 mang oxy, mot nhom
oxymethine, hai nhém methyl vach kép va hai nhom
methyl vach don. Nhu vay, véi 3 do bt bdo hoa con
lai (téng 3, trir 1 lién két doi va 1 nhom carbonyl), hop
chit nay phai c6 cdu tric dang khung sesquitecpene

¢6 chira 3 vong.
\\LAHJ < 40 Jzo lml Ql lla ‘m ‘“zl;l o pom

(a) ()
Hinh 2.2. Ph6 'H-NMR(a) va *C-NMR(b) ciia hop
chdt 1

M‘l
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Bdng 2.1. 86 liéu phé 'H-NMR va 3C-NMR ciia hop
chat 1 va hop chat so sanh

C| % | #5280 |DEPT| 8,(=H2) | (Vi
11929 | 929 | 9302 | C -
2,25 dd (17,0, 2,0)

21389 | 300 | 4700 | o, 352 SHTOZ0 14
30344 | 344 | 12655 | CH 545brs 1,25
41511 | 15,1 | 138,08 | C

1,2,3,4,
5| 589 | 590 | 648 | CH 3,02 AT
61053 1056 | 10730 | C -
70514 | 515 | 5169 | CH 1,80 m
§|27.1 | 271 | 2752 | CH, | 1.81m2,18m 6
90797 | 797 | 8002 | CH |477dd(11.0,65) "1
10/ 81,1 | 81,0 | 8130 | C -
11] 29,1 | 29.1 | 29,11 | CH 1,95m
12] 235 | 235 | 2338 | CH, | 106d(7.0) | 711,13
13| 194 | 194 | 1944 | CH, | 098d(7,0) |7, 11,12
14] 188 | 18,8 | 1970 | CH 125 1,9, 10
15/ 110,6 | 1104 | 17,16 | CH 1.84s 3,45
1']176,7] 1765 | 176,53 | C
271797 | 788 | 7883 | C -
3 729 | 729 | 7295 | CH | 388q(65) |16, 19,20
41170 | 170 | 1702 | CH, | 120d(65) | 17.18
5227 | 227 | 2275 | cn, 1365 16,17, 18

KO s6 liéu phd cua hop chat blumeaene J trong
pyr1d1ne d,

o M s6 liéu phd cua hop chit 3, * do trong
CD, OD b125MHZ °500MHz

R : 56 liéu pho ciia hop chat 1, *do trong CD,0D,
b125MHZ °500MHz,

Tir cac phan tich néu trén, sb liéu phd 'H-NMR va
BC-NMR cuia hop chit 1 dugc tién hanh so sanh va
cho thiy su phit hop tai cac vi tri trong tmg so véi hop
chit blumeaene J ciing dugc phan 1ap tir ciy dai bi [7],
ngoai trir sy xuat hién cac tin hiéu cua mot lién két doi
bi thé 3 vi tri v mot nhém methyl vach don & hop chét
1 thay cho mdt nhém methylen va mét lién két doi
bi thé 2 vi tri & blumeaene J. Tuong tdic COSY nhan
dugc gilra H-2 va H-3 cung véi cac tuong tac HMBC
ctua H-15 véi C-3, C-4 va C-5 cho phép xac dinh chinh
xdc vi tri clia lién két doi bi thé 3 vi tri tai C-3/C-4
va nhom methyl C-15. CAu tric phéng ctia hop chat
nay duoc khing dinh bang cac tuong tic COSY cua
H-9/H-8/H-7/H-11/H-12 (H-13), H-3'/H-4' va cac
tuong taic HMBC cua H-2 véi C-1; H-5 vai C-1, C-2,
C-6, C-7, H-9 véi C-1', H-4" voi C-2', H-5' véi C-1/,
C-2' va C-3' (xem hinh 2.3). Cau hinh tuong ddi cua
hop chét 1 tai cc lién két cua C v6i O & cac vi tri 1,
5,6,7,9,10, 2, 3" dugc xac dinh trung véi cac hop
chit blumeaene J [7] va balsamiferine H-J [8] ciing

Journal of educational equipment: Applied research, Volume 1, Issue 322 (October 2024)
ISSN 1859 - 0810

nhu sy twong déng vé cau hinh twong dbi cua cac hop
chat blumpene B-D [8] dwa trén co s& chung déu cling
duoc phan 1ap tir cay dai bi B. balsamifer. Su phu hop
vé sb liéu phd 'H-NMR va *C-NMR ciing nhu cac
tuong tac nhan dugc trén phd NOESY giira H -2 v6i
H-14, H-5 v6i H -8 va H-11 va ctia H-9 v6i H- 7 H,-8
va H-14[7, 8]. Tu tat ca cac dir kién néu trén, cau truc
héa hoc cua hop chét 1 duoc xac dinh 1a mot hop chét
thudc nhom chat sesquiterpene thude 16p chét terpene
— 12 mot 16p chat chinh trong cdy dai bi — va 1a mot
hop chat méi dwoc dit tén 14 balsamiferine K

Hinh 2.3. Cdc twong tac COSY(wmm), HMBC (/)
chinh ciia hop chdt 1
Hop chit 2 dugc xac dinh 13 6,150-epoxy-1p,4p-
dihydroxyeudesmane

o

Hinh 2.4. Céu triic héa hoc va cdc twong tdc HUBC
chinh ciia hop chat 2

Ph6 'H-NMR cua hop chét 2 cho thiy tin hiéu
proton cua ba nhom methyl tai 5, 1,04 (3H, s), 0,94
(3H, d), 1,00 (3H, d), mdt nhém oxymethylene tai 3,
3,59 (1H, d) va 3,70 (1H, d), hai proton cua nguyén
tir carbon lién két voi nhém hydroxyl tai 8, 3,36 (1H,
dd) va 3,86 (1H, dd) va tin hi¢u ctia ba nhom methine
cung bén nhom methylene khéc.
Bdng 2.2. 6 liéu phé 'H-NMR va SC-NMR ciia hop

chdt 2 va hop chat so sanh

2
c| %, _ HMBC
5. | DEPT 5, (J = Hz) ot
1 [ 80,5 | 813 | CH | 336dd(40,115) 9
1,62
2 280 | 287 | CH, el 1,4,10
2,04m
1
3 1397|404 | CH, 08 m
: 1,81 m
4 |712] 768 C
5| 575|588 | CH 1,06 m 6,7
756 | 772 | CH | 386dd(11,5,9,0)
7 512525 | cH 134m
99
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1,26 m
8 1222232 | CH,
1,6 m
342 159 m
9 | 332 CH, 1.90m
10 | 39,1 | 404 C -
111295 | 30,6 CH 1,89 m
12 | 18,5 | 18,7 | CH, 0,94 d (7,0)
13120,7 | 21,0 | CH 1,00 d (6,5) 7,11, 12
141128 | 134 | CH 1,04 s 1,10,9
3,59d (8,5
15| 80,4 | 81,3 | CH, ’ (8,5) 3,4,5,6
? 3,70 d (9,0)

#5.: do dich chuyén BC-NMR cua 6,150-epoxy-
1B,4B-dihydroxyeudesmane dugc do & 90 MHz trong
dung méi CDCI3

d.: do dich chuyén C-NMR cua hop chét 2 dugc
do ¢ 125MHz trong CD,0D

Trén phd *C-NMR cho thiy tin hiéu ciia 15 nguyén
ttr carbon v6i: ba nhom methyl (CH,), nam carbon cua
nhom methine (CH), ndm carbon ctiia nhém methylene
(CH,) va hai carbon khong lién két v6i hydro. Cac sb
liu pho proton dugc gan vdi cac so liu carbon tuong
{ng thong qua phd HSQC. Phan tich sb liéu phd 'H-,
BC-NMR va phé HSQC cho phép xac dinh su ton
tai cau trac khung sesquiterpene voi cac tin hiéu dic
trung: ba nhom methyl tai 6. 13,4 (C-14)/5, 1,04 (3H,
s), 8. 18,7 (C-12)/5,0,94 (3H, d) va 5. 21,0 (C-13)/
3, 1,00 (3H, d), hai tin hi¢u cua carbon khong lién ket
véi hydro trong d6 c6 mét carbon chira lién két voi
nhom hydroxyl tai 8. 76,8 (C-4) va mét carbon con
lai tai 6. 40,4 (C-10), mot nhom oxymethylene tai
6. 81,3 (C-15)/8,3,59 (1H, d) va 3,70 (1H, d). Trén
phd BC-NMR con cho thiy tin hiéu cia mot nhom
methine chtra lién két voi nhém hydroxyl tai 8. 81,3
(C-1)/5,,3,37 (1H, d), mt nhom oxymethine tai J.
71,2 (C-6)/5,,3,86 (1H, dd) cung voi tin hi¢u cua ba
nhom methine va bon nhom methylene khac. Ngoai ra
trén phd HMBC va phé HSQC H/C cho phép qui két
céac gia tri phd 'H-, *C- tai cac vi tri nay ciing nhu cho
phép xac dinh cac tuong tac gitra cac tuong tac H-H
va C-H tuong ung. Tu cac dir kién da néu, cung voi
su phtt hop hoan toan vé s6 liéu phd *C-NMR va gia
tri d6 quay cuc (= -25° (¢ = 0,1, CHCL)) da xéac dinh
s0 v6i cac s lidu da dugc cong bd (=-28° (¢ = 0,15,
CHCL,)), hop chit 2 duoc x4c dinh c6 cau hinh tuong
doi 1a 6,15a-epoxy-1p,4B-dihydroxyeudesmane [9].
Hop chét 2 ciing 1a mot chét sesquiterpene thude 16p
chit terpene — mot 16p chét chinh cta cay dai bi.

Bing phuong phap phd tuong tu, hop chit hop
chit 3 dwoc ching minh 13 blumeanen J, ciing 1a mot
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sesquiterpeneoid esters thugc 16p chat terpene — mot
16p chét chinh cua cay dai bi. [7].
4. Két luan

Str dung cac phuong phép sic ky két hop, 3 hop
chit thudc 16p chit terpen da dugc phén lap tir dich
can dichloromethane cua cay dai bi 1a balsamiferine K
(1); 6,15a-epoxy-1p,4B-dihydroxyeudesmane (2) va
blumeanen J (3)
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