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Summary
The ethanol extracts obtained by percolation from the dried, powdered stems of Clinacanthus nutans (Burm.f.)
Lindau with ethanol 96% were partitioned with dichloromethane and ethyl acetate to get the respective extracts. Further,
the obtained dichloromethane extracts were separated by vacuum liquid chromatography to yield 27 fractions (BB1-
BB27). From fraction BB-3, three compounds (BB3-4, BB3-7 and BB3-8) were isolated by column chromatography.
Their structures were elucidated by MS, MNR in reference to literature and identified as acid tetracosanoic (BB3-4),
hexacosyl sinapate (BB3-7) and ursolic acid acetate (BB3-8). This is first report on isolation of these compounds from

the stems of Clinacanthus nutans in Vietnam.
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Dt van dé

Cay bim bip (Clinacanthus nutans (Burm. f.)
Lindau, Acanthaceae), tir lau da dwoc xem la vi thube
cb truyén & Thai Lan, Indonesia, Malaysia. Y hoc dan
gian clia cac nwdc da ghi nhan cay bim bip co tac
dung chéng oxy héa, khang khuan, khang viém, doc
té bao 13, tri cdn trung cén, sét, ban da, ly, dai thao
dworng 4. Tai Viét Nam, van chwa c6 nhirng nghién
clru sau vé tac dung sinh hoc va héa hoc tir cay bim
bip. M&i day nhom tac gid da cé nhivng két qua vé
thr tac dung cuia cac bd phan dung cay bim bip, cho
thdy than cay bim bip la mét trong nhirtng bd phan
dung cé hoat tinh sinh hoc .. Bai bao nay bao céo
két qua phan lap va xac dinh cu tric héa hoc cla
hop chét tinh khiét phan lap dwoc tlr than cay bim
bip (Clinacanthus nutans (Burm.f.) Lindau) moc tai
Viét Nam.

Déi twong va phwong phap nghién ctru

Dé6i twong nghién clru

Cay bim bip dwoc thu hai & ndi Cam, tinh An
Giang vao thang 01/2016. Mau nghién ctru dwoc
TS. V6 Van Chi giam dinh tén khoa hoc va phwong
phap gidi trinh tw gen, xac dinh tén loai la Clinacanthus
nutans (Brum. f.) Lindau, ho O r6 (Acanthaceae) @,
mang s6 hiéu Bb0116 va dwoc lwu tai Phong Tiéu ban
thwe vat, Lién BM Dwoc liéu — Dwoc cb truyén - Thuc
vat, Khoa Dwoc, Truwdng Pai hoc Y Dwoc Can Tho.

Phwong phap nghién ctru

Phuwong phép phéan lap cdc hop chat

Chiét ngadm kiét bot than véi ethanol 96% thu
duwoc cao chiét toan phan. Chiét phan bd Idng —
ldng cao toan phan vé&i dung mdi cé dd phan cuc
tang dan dichloromethan va ethyl acetat, thu dwoc

cac phan doan cao chiét. Sau dé dung k¥ thuat sac ky
cot dé& phan lap cac hop chét tir cac cao phan doan.
Sé&c ky cot dwoc tién hanh véi silica gel pha thuan
(0,040 - 0,063 mm, Hang Merck). Theo ddi cac phan
doan séc ky bang s&c ki I&p méng (TLC), dwoc thuc
hién trén ban méng trang sdn DC-Alufolien 60 F254
(Hang Merck) (silica gel, 0,25 mm). Phat hién chét
béng dén t& ngoai & hai bwdc séng 254 nm, 365 nm
va thudc thr Ia dung dich vanillin 1% trong con tuyét
dbi va dung dich H,S0, 5% trong con tuyét doi.

Phwong phap xéc dinh cau tric cdc hop chat

CAu tric cac hop chéat phan lap dwoc xac dinh
dwa trén cac thong sb vat ly va cac phwong phap phd
bao gébm: phd khdi lwvong (MS), phd cong hwéng tir
hat nhan (1D-, 2D-NMR) va so sanh di¥ liéu phé thu
duoc voi cac div liéu phd da cong bd. Phd MS duoc
do trén may Agilent 1100 LC/ MSD Trap SL, phé cong
hwéng tlr hat nhan dwgc do trén may Bruker AM500
FT-NMR. Chéat noéi chuin 13 tetramethyl silan tai
Vién Héa hoc, Vién Han I&m Khoa hoc va Cong nghé
Viét Nam.

Chiét xuat va phan lap

Chiét xuat

Nguyén liéu 1a 5,0 kg bét than bim bip dwoc chiét
ngém kiét voi ethanol 96%, thu dwoc 400 g cao bim
bip toan phan (BBtp). Chiét phan bé léng - 1dng 400
g cao bim bip toan phan (BBtp) Ian lwot v&i cac dung
moi c6 d6 phan cwc tdng dan DCM va EtOAc, thu
duwoc 53,0 g cao dichloromethan (BBdcm) va 14,1 g
cao ethylacetat (BBea).

Phén Iap cao dichloromethan

Cao dichloromethan (BBdcm) (53,0 g) dwgc phén
tach qua sac ky cot chan khong silica gel, khai trién
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bang hé dung méi DCM : MeOH véi dd phan cuc
tang dan. Kiém tra dich thu dwoc bang TLC véi hé
dung méi DCM-MeOH [9:1], phat hién cac vét bang
UV 254 nm, UV 365 nm va thudc thir vanilin sulfuric,
gop cac vét gibng nhau thanh tirng phan doan, béc
hoi dung mdi thu dwoc 27 phan doan (BB1 — BB27).
Phan lap cac hop chét tir cac phan doan bang séc ky
cot cd dién.

T phan doan BB3 tiép tuc dwoc tién hanh séc
ky cot silica gel, khai trién bdng hé dung moi la
PE — EtOAc voi ty 1é [9:1 — 5:5]. Thu dwoc 3 hop
chit BB3-4 (6,0 mg), BB3-7 (11,2 mg) va BB3-8
(15,0 mg).

Két qua va ban luan

Xac dinh cau truc cac hop chat

Hop chéat BB3-4

Hop chat BB3-4 thu dwoc & dang bdt min, khéng
mau. Trén sac ky I&p méng, hop chat BB3-4 c6 dac
diém: khong tat quang dwéi UV 254 nm, khong phat
quang dwdi UV 365 nm, cho mau xanh tim khi phun
thudc thir vanilin sulfuric va sdy 105 °C trong 5 phut.

Phd ES-MS (+) m/z: 369,1 [M+H]*. Phé 'H-NMR
(CDCI,, 500 MHz) &,: 2,35 (2H, t, J = 7,5 Hz, H-2),
1,63 (2H, m, H-3), 1,25 (40H, m, H-[4-23]), 0,88 (3H,
t,J =7,0 Hz, H-24).

Phd C-NMR (CDCI,, 125 MHz) 5 178,6 (C-1),
33,8 (C-2), 24,7 (C-3), 29,0-29,6 (C-[4-21]), 31,9 (C-
22), 22,7 (C-23), 14,1 (C-24),

Phd MS* c6 sw hién dién cda ion gid phan to
[M+H]* & m/z 369,1, tin hiéu ion m/z = 341,2; 313,0
.. cho thdy sw mat mat lién tiép ctia nhém etylen
C_H,, hop chéat dwoc xac dinh cong thirc phan i 13

2 g

CZ4H4802'

D liéu ph6 '"H-NMR, ghi nhan dwoc cac tin hiéu
proton tai vi tri 5,, 0,88 ppm trong vung trwdng cao la
mot dinh ba (f) v&i tich phan cho 3 proton, c6 hang sb
ghép J = 7,0 Hz, cho thay day cé kha nang la tin hiéu
ctia nhém methyl ddu mach ctia mét acid béo.

M6t nhém tin hiéu trung 14p nhau khéng phan gii
duoc (m) & vi tri 5, 1,25 ppm 1a nhom methylen ké
tiép nhém methyl dau mach cta mét acid béo.

Tin hiéu cua proton tai vi tri 3, 1,63 ppm la mot
dinh multiplet (m) v&i tich phan cla 2 proton, cho thay
2 proton nay da ghép v&i 2 proton ké can, vi vay day
la 2 proton ciia nhém methylen & vi tri .

Tin hiéu cla proton tai vi tri 3,,2,35 ppm nam trong
vung gidm chan nhe (2,1 — 2,5 ppm) do nam ké& nhém
C=0, dbng thoi tin hiéu nay cé sb tich phan 1a 2 va
la mét dinh ba (t) c6 hang sb ghép J = 7,5 Hz, chirng
té6 day la hai proton thuéc nhém methylen & vij tri a.

T cac dir kién trén cho thdy BB3-4 c6 ciu tric

co ban cla mét acid béo no mach théng, cé sbé
carbon la 24 véi tén goi acid tetracosanoic hay acid
lignoceric.

Tw két qua phan tich va bién giai dir liéu phd
MS, "H-NMR va *C-NMR cla hop chat BB3-4 dong
th&i so sanh vai tai liéu tham khao ©), cé thé két luan
BB3-4 |a mét acid ¢6 cong thire phan t&r C,,H, O, v&i
tén goi la acid tetracosanoic.

Hop chat BB3-7

Hop chat BB3-7 1a bot min mau vang nhat, tan
trong DCM, EtOAc, MeOH. Trén TLC, hop chat
BB3-7 tat quang dwdi UV 254 nm, khéng phat quang
duéi UV 365 nm, cho mau héng tim khi phun thubc
thir vanilin sulfuric va sdy 105 °C trong 5 phut.

Phd ES-MS (+) m/z: 589,3 [M+H]*, Phd ES-MS
(<) m/z: 587,4 [M-H]-, Phb "H-NMR (CDCl,, 500 MHz)
3, (ppm): 6,30 (1H, d, 16,0, H-2), 7,58 (1H, d, 16,0,
H-3), 6,77 (2H, s, H-5, H-9), 4,19 (2H, t, 7,0, H-1"),
1,69 (2H, ¢, 7,0, H-2"), 1,38 (2H, m, H-3"), 1,25 (m,
H4’-H25’), 0,88 (3H, ¢, 6,5, H-26), 3,91 (6H, s, OMe-
6,8), 5,75 (1H, s, OH-7).

Phb 3C-NMR (CDCl,, 125MHz) & (ppm): 167,3
(C-1), 116,1 (C-2), 144,8 (C-3), 126,0 (C-4), 105,1
(C-5, C-9), 147,2 (C-6, C-8), 137,1 (C-7), 64,7 (C-1"),
28,8 (C-2), 26,0 (C-3’), 29,3-29,7 (C-4-23’), 31,9 (C-
24", 22,7 (C-25), 14,1 (C-26’), 56,4 (OMe-6,8).

Phd MS* cho thdy c6 sw hién dién cuta ion gia
phan t& m/z 589,3 [M+H]*, Phd MS- c6 sy hién dién
cla ion gia phan t& m/z 587,4 [M-HT,, hop chét dwoc
xac dinh khdi lwong phan ti 1a 588 va co coéng thirc
phante C, H, O,

Phd 'H-NMR cta BB3-7 cho tin hiéu 1 singlet
tai 5, 6,77 ppm (2H, s, H-5, H-9) day la tin hiéu hai
proton dbi x(rng clia nhan thom, hai proton nay khéng
ghép ndi v&i proton khac nén cho tin hiéu singlet, hai
tin hiéu cong hwdng proton methoxy tai 5, 3,91 ppm
(6H, s, OCH,-6,8) la cac proton ctia 2 nhom methoxy
gan dbi xirng vao nhan thom. MGt tin hiéu proton
singlet tai 5, 5,75 ppm (1H, s) la tin hiéu proton cua
nhém OH gan vao nhan thom. Tin hiéu hai proton
olefin dwoc ghép nbi & 3,,7,58 ppm (1H, d, 16,0, H-3)
va §,, 6,30 ppm (1H, d, 16,0, H-2), hai proton olefin
nay c6 hang s6 ghép J = 16,0 Hz, nén c6 cau hinh
E v&i nhau, day la hai proton olefin cia mach nhanh
gan vao nhan thom, trén phd COSY hai proton olefin
nay co twong tac véi nhau. Day la cac tin hiéu dac
trwng acid sinapic.

Ngoai ra, mét tin hiéu proton & vung trwéng thap
c6 5, 4,19 ppm (2H, t, 7,0, H-1’) la hai proton cua
carbon gan v&i nhém OH alcol. Cac tin hiéu proton tai
vi tri 3,, 0,88 ppm trong vung trwdng cao la mot dinh
ba (t) v&i tich phan cho 3 proton, c6 hang s6 ghép
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J = 6,5 Hz, cac proton nay ghép ndi v&i proton khéac,
cho thay day la tin hiéu cia nhém methyl dau mach
ctia mot alcol. Mot nhém tin hiéu tring Iap 1én nhau
khoéng phan giai ( m, H4’-H25’) cho dinh multiplet (m)
& vi tri 8, 1,25 ppm 1a nhém methylen ké tiép nhom
methyl dau mach ctia moét alcol.

Phd *C-NMR va phé DEPT ciia BB3-7 cho tin
hiéu carbon khong mang hydro twong (rng & ving
trudng thép tai 8. 137,1 ppm (C-7) va tai 5. 147,2
ppm (C-6,8), day la cac carbon gan véi di to co6 do
am dién lon thong thuong la oxy. Tin hiéu tai 5. 105,1
ppm (C-5,9) la tin hiéu carbon methin ctia nhan thom,
tin hiéu carbon khéng mang hydro twong wng tai
3, 126,0 ppm la tin hiéu cia carbon nhan thom ndi
v&i mach nhanh.

Phé HMBC cho thay tin hiéu proton & viing tredng
thap tai 3,,4,19 ppm (2H, t, 7,0, H-1") Ia hai proton cla
carbon gan v&i nhém OH alcol va cé twong tic HMBC
v&i carbon tai 6, 167,3 ppm (C-1) la carbon ctia nhém
acid, cho thdy hop chat BB3-7 13 mot est, proton
olefin tai 5,, 7,58 ppm (1H, d, 16,0, H-3) va 3,, 6,30
ppm (1H, d, 16,0, H-2) twong tac HMBC v&i carbon
tai 6. 167,3 ppm (C-1). Proton ciia nhém methoxy tai
3,, 3,91 (OMe-6,8) twong tac HMBC v&i carbon tai
3.56,4 ppm (C-6,8), cho thay 2 nhém -OMe gan vao
C-6,8 clia nhan thom, proton clia nhém hydroxy tai
3, 5,75 ppm cé twong tac HMBC voi carbon tai 5.
56,4 ppm (C-6,8) va carbon tai 5.137,1 ppm (C-7), do
d6 nhém hydroxy gén vao vi tri C-7 cGa nhan thom.
Proton olefin tai &, 7,58 ppm (1H, d, 16,0, H-3) cua
mach nhanh c6 twong tac HMBC v&i 5, 105,1 ppm
(C-5,9) ctua nhan thom. Proton clia nhan thom tai
3,,6,77 ppm (2H, s, H-5,9) ciing twong tac HMBC Vi
carbon olefin cia mach nhanh tai &, 144,8 ppm (C-3).

T di liéu ph6 NMR cho théy BB3-7 la ester
cla acid sinapic va alcol. Két hop di liéu phd MS,
1D-NMR va 2D-NMR, c6 thé két luan hop chét
BB3-7 la hexacosyl sinapat. Hop chat BB3-7 Ia hop
chét 1an dau tién duwoc bao cao (két qua tra www.
scifinder.cas.gov, ngay 29 thang 02 nam 2020). Bay
la hop chét 1an dau tién dwoc phan lap va xac dinh
céu trac trong thién nhién.

Hop chat BB3-8

Hop chat BB3-8 13 tinh thé hinh kim manh, khéng
mau, tan trong DCM, EtOAc, MeOH. Trén TLC, hop
chat BB3-8 c6 dac diém: khong tat quang dwdi UV
254 nm, khéng phat quang dwéi UV 365 nm, cho
mau tim khi phun thubc thi vanilin sulfuric va sy
105°C trong 5 phut.

Phd 'H-NMR (CDCl,, 500 MHz) 5,: 1,07-1,13 (1H,
H-1), 1,45-1,54 (1H, H-1), 1,61-1,73 (1H, H-2), 1,83-
1,92 (1H, H-2) 4,5 (1H, dd, 9,0; 5,5, H-3), 0,82 — 0,90
(1H, m, H-5), 1,54 (1H, m, H-6); 1,36 (1H, m, H-6),

1,53 (1H, m, H-7); 1,31 (1H, m, H-7), 1,45-1,54 (2H,
m, H-9), 1,61-1,73 (1H, H-11), 1,83-1,92 (1H, H-11),
5,23 (1H, t, 3,5, H-12), 1,07-1,12 (1H, m, H-15); 1,83-
1,92 (1H, m, H-15), 1,83-1,92 (1H, m, H-16); 2,01
(1H, dd, 13,5; 2,0), 2,18 (1H, d, 11,0, H-18), 1,33 (1H,
m, H-19), 0,95 (1H, m, H-20), 1,49 (1H, m, H-21);
1,33 (1H, m, H-21), 1,61-1,73 (2H, m, H-22), 0,85
(3H, s, H-23), 0,87 (3H, s, H-24), 0,96 (3H, s, H-25),
0,77 (3H, s, H-26), 1,08 (3H, s, H-27), 0,86 (3H, d,
6,0, H-29), 0,94 (3H, d, 6,5, H-30), 2,04 (3H, s, H-32).

Phb *C-NMR (CDCl,, 125 MHz) 5. 38,3 (C-1),
23,6 (C-2), 81,0 (C-3), 37,7 (C-4), 55,3 (C-5), 18,2
(C-6), 32,8 (C-7), 39,5 (C-8), 47,5 (C-9), 36,9 (C-10),
23,3 (C-11), 125,7 (C-12), 138,0 (C-13), 41,9 (C-14),
28,0 (C-15), 24,1 (C-16), 48,0 (C-17), 52,5 (C-18),
39,0 (C-19), 38,8 (C-20), 30,6 (C-21), 36,7 (C-22),
16,7 (C-23), 28,1 (C-24), 15,5 (C-25), 17,1 (C-26),
23,6 (C-27), 183,6 (C-28), 17,0 (C-29), 21,2 (C-30),
171,0 (C-31), 21,3 (C-32).

Phé "H-NMR cho biét c6 tin hiéu cta 8 carbon
methyl, trong d6 cé 6 carbon methyl dang singlet tai
3, (ppm) 0,85 (H-23), 0,87 (H-24), 0,96 (H-25), 0,77
(H-26), 1,08 (H-27), 2,04 (H-32) va 2 carbon methyl
dang doublet tai 5, (ppm) 0,86 (d, 6,0, 29-CH,) va
0,94 (d, 6,5, 30-CH,). Phd 'H-NMR cho tin hiéu
proton & ving trwédng thap tai 3, 5,23 ppm (1H; t; 3,5)
la proton gan v&i carbon néi doéi (tin hiéu ctia H-12).
Mét tin hiéu proton xuét hién & ving trwdng thap tai
3,, 4,50 ppm la hai dinh déi (1H, dd, 9,0; 5,5) day la
proton methin ester (tin hiéu ctia H-3). Tin hiéu proton
methin doublet tai 5, 2,18 ppm (1H, d, 11,0), proton
nay c6 twong tac HMBC v&i carbon carbonyl nhom
COOH &, 183,6 ppm (C-28), day la tin hiéu H-18. Mot
singlet sac nét tai 5, 2,04 ppm co twong tac HMBC
V@i carbon carbonyl ester 171,0 ppm, nén la tin hiéu
cta -CH, cta nhém acetyl.

Phd 3C-NMR va phé DEPT cho thay cé 32 tin
hiéu cong hwdng carbon. Trong dé cé 8 carbon khéng
mang hydro twong ng, 7 carbon methin, 9 carbon
methylen va 8 carbon methyl. Trong s cac carbon
khéng mang hydro twong rng, cé carbon c6 dd dich
chuyén héa hoc 3, 183,6 ppm (C-28) & vung trwong
thap la carbon c6 gan véi di t6 ¢6 d6 &m dién I&n
thong thudng la oxy, dac trwng cho carbon carbonyl
clia nhém COOH, va carbon cé dd dich chuyén hoa
hoc &, 171,0 ppm (C-31) & ving trwdng thap ciing
la carbon c6 gan v&i dj to cé do am dién I&dn thdng
thwong la oxy, day la carbon carbonyl clia nhém
ester. Tin hiéu carbon methin c6 dd dich chuyén hoéa
hoc 6, 81,0 ppm c6 HSQC v¢&i H-3 (5, 4,50 ppm)
nén day la carbon C-3. Cap tin hiéu cong hwdng
cua carbon olefin tai 5, 125,7 ppm va 138,0 ppm &
vung truwdng thap, dac trung cho carbon lai hda sp?,
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la tin hiéu ciia C-12 va C-13 twong tng, két hop voi
tin hiéu cong hwéng cua proton olefin tai 5, 5,23 (1H;
t; 3,5, H-12), proton >CH-O tai 5,4,50 ppm (1H, dd,
9,0; 5,5, H-3), proton >CH-tai 5,,2,18 pm (1H, d, 11,0,
H-18) la nhirng tin hiéu cong hwdng dac trwng cho bo
khung ursan véi néi ddi nam & vi tri C-12.

Phd HMBC cho thay proton tai §,, 2,18 (1H, d,
11,0, H-18) co6 twong tac HMBC v&i 6 183,6 ppm
(C-28) la nhém acid clia bd khung ursan, proton tai
3, 2,04 ppm (H-32) va proton tai 5,4,50 ppm (H-3)

3 2
24CI'|3—-(CH2)20—CH2_CHZ_bOOl_|

Acid tetracosanoic (BB3-4)

=
Y

o
.
—O—CH,

c6 twong tac HMBC v6i 6. 171,0 ppm (C-31) carbon
carbonyl cia nhém ester.

Tw div liéu phd 1D-NMR két hop véi phd 2D-NMR
va so sanh vai tai liéu tham khao 19, c6 thé két luan
hop chat BB3-8 1a ursolic acid acetat.

Hop chét ursolic acid acetat cé hoat tinh chéng
doc td ky sinh tring, tac dung &c ché ky sinh tring
Toxoplasma gondii v&i IC,, = 7,9 £ 0,4 uM, tac dung
gay doc té bao gidm so véi tac dung e ché ky sinh
trang khoang gép 10 1an voi IC = 95,6 + 6,8 pM (17,

Ursolic acid acetat (BB3-8)

26'
(CH2)24 CHj

Hexacosyl sinapat (BB3-7)
Hinh 1. Céng thirc c4u tao cta cac hop chéat phan lap duoc

Két luan

Bang cac phwong phap sac ky va phwong phap
phd, nhém nghién ctru da phan 1ap va xac dinh céu
trdc cGa 3 hop chét tir phan doan cao BBdem cuia than
cay bim bip (Clinacanthus nutans (Burm. f.) Lindau,
Acanthaceae). CAu tric cac chat dwoc xac dinh la
acid tetracosanoic (BB3-4), hexacosyl sinapat (BB3-
7), ursolic acid acetat (BB3-8). Hop chat hexacosyl
sinapt (BB3-7) la hop chat 1an dau tién dwoc phan
lap va xac dinh cAu truc trong thién nhién.
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