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TOM TAT

Hai isoprenoid, blumenol A (1), vomifoliol 9-O-3-D-glucopyranoside (2) va mt coumarin la
cleomiscosin A (3) duoc tach ra tir cac dich chiét hiru co cua 14, than va ré loai Brucea mollis.
CAu triic cua cac hop chit ndy dwoc xac dinh bang phd cong huéng tir hat nhan 1D, 2D
NMR va pho khéi lugng MS.

Tuwr khoa: Brucea mollis, isoprenoids, coumarin, blumenol A, cleomiscosin A.
1. MO PAU

O Viat Nam, mét s6 loai thudc chi Brucea da dugce sir dung lam vi thudc tir 1au trong
dan gian. Cay sau déu cut chudt (Brucea javanica) va khé sdm mém (Brucea mollis) dugc
ding dé chita cac bénh sot rét, dau bung, u nhot...[1]. Nham khai thac, sir dung ngudn tai
nguyén cdy thudc co sin, nghién ctru da dugc tién hanh va phat hién dich chiét MeOH tir 1a
cady mat sa Meliosma pinnata (32 duoc xac dinh lai 13 Brucea mollis [2]) c6 tac dyng Grc ché
rat manh dong té bao ung thu phdi ngudi A549 (96%) & nong d6 100 pg/mL [3]. Vé mat hoa
hoc, cac hop chat dugc phan 1ap tir chi Brucea c6 chu truc kha da dang, bao gdm céc
nigakilacton, alkaloid, triterpenoid, steroid, va flavonoid... Cac hop chat nay thé hién hoat
tinh khéng u, khang sét rét, khang ung thu da day, khang amid [4].

Cho dén nay, di c6 mdt sd nghién cru vé thanh phan héa hoc cdy khd saim mém
(Brucea mollis) [5, 6]. Bai bao nay cong bd két qua phan 1ap va xac dinh ciu tric cia ba hop
chat blumenol A (1), vomifoliol 9-O-8-D-glucopyranoside (2) va cleomiscosin A (3) tir 14,
than va ré cta cay Brucea mollis Wall. ex Kurz.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Cay kh?) sam mém (Brucea mollis Wall. ex Kurz) dugc thu hai tai Hoa Binh. Tén cay
do Tran Thé Bach giam dinh tén khoa hoc. Mau tiéu ban cua cdy kho sdm mém (Brucea
mollis Wall ex. Kurz) dugc luu trir tai Vién Sinh thai va Tai nguyén sinh vét, ky hiéu mau la
VK 2211 (HN) [2].

Mau cay (gém 14, than va &) dugc loai bd phan hong, phoi khé va xay nhé thanh bot.
2.2. Thiét bi va h6a chit

Pho khoi ion héa bui dién tir ESI-MS dugc ghi trén may ghi Agilent 6310 Ion Trap cua
Vién Hoa hoc cac hop chat thién nhién. Ph6 cong huong tir hat nhan mot chiéu va hai chi€u
duoc ghi trén may do phd cdng huong tir hat nhan hi¢u Bruker Avance 500 MHz v6i TMS
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(tetramethylsilane) la chét chuin ndi tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

Sic ky 16p moéng dugce thue hién trén ban mong dé nhom trang sin silica gel Merck 60 Fas,.

Séc ky cot sir dung pha tinh 1a silica gel pha thudng (40-63 um, Merck) hodc pha dio
(loai YMC-ODS, RP-18, 30-50 um, Fujisilica Chemical Ltd., Nhat).

Dung méi chay cot n-hexan, diclometan, etyl acetat, aceton, methanol 1a loai tinh khiét
(SK Global Chemical Co., Ltd., Korea).

2.3. Thuc nghiém

Tir 2,6 kg bot 14 cay ngam chiét 3 1an v6i dung méi methanol (4 1it/1 1an), dich chiét sau
d6 dugc quay kho ¢ ap suat thép, thu dugc 191 g can. Can methanol dugc phan bd 1an luot
béng n-hexan, diclometan, etyl acetat cho cac can chiét n-hexan (A, 80g), diclometan (B, 21 g),
etyl acetat (C, 8 g) va dich nudc.

Phan doan C dugc tach phan doan trén cot silica gel pha thuong véi hé dung moi rira
giai aceton/cloroform/nudc 1a 3/1/0,1, thu dugc 8 phan doan C1-C8. Tt phan doan C1 (2 g)
chay tach chét trén cot silica gel pha dao voi hé dung moi rira giai methanol/nuée 1a 2/3, thu
dugc 5 phan doan D1-D5. Phan doan D3 duogc tach chét trén cot silica gel pha thuong voi hé
dung mdi ria giai diclometan/n-hexan/aceton 1a 4/1/1, thu dugc hop chat 1 (20 mg).

Phan doan C4 (1,5 g) chay tach phan doan trén cét silica gel pha dao voi hé dung moi
rua giai methanol/nudc 1a 1/2, thu dugc 4 phan doan E1-E4. Phan doan E1 (200 mg) duoc
tach chat trén cot silica gel pha thudng v6i hé dung moi rira giai diclometan/methanol 1a 10/1,
thu dugc hop chat 2 (30 mg).

Tir 8,6 kg than va ré da nghién thanh bot dugc ngam chiét 3 lan trong methanol (10 lit/1 lan),
dich chiét sau d6 dugc quay kho ¢ ap sudt thép, thu dugc 300 g can. Can methanol duoc
phan bd 1an luot bﬁng n-hexan, diclometan, etyl acetat cho cac can chiét n-hexan (F, 60 g),
diclometan (G, 85 g), etyl acetat (H, 15 g) va dich nudc con lai.

Phan doan G duoc tdch phan doan trén cot silica gel pha thuong véi hé dung moi rira
giai diclometan/MeOH lan luot 1a 100/0, 40/1, 20/1, 10/1, 5/1, 2,5/1, 1/1 va 0/100, thu dugc
8 phan doan G1-G8. Gop 2 phan doan (G1+G2) (31,5 g) va tach phan doan trén cot silica gel
pha thuong voi hé dung moi rua gidi n-hexan/aceton lan lwot 1a 3/1, 2/1 va 1/1, thu dugce 9
phan doan 11-19. Phan doan I9 (2 g) tiép tuc dugc tach phan doan trén cot silica gel pha
thuong voi hé dung moi rira giai diclometan/etyl acetat 1an luot 1a 6/1, 4/1 va 1/1, thu dugc 4
phan doan K1-K4. Phan doan K4 (270 mg) xuat hién tinh thé, loc rira bang methanol thu
duogc hop chit 3 (11 mg).

3. KET QUA VA THAO LUAN

Hop chit 1 dugc tach ra tir phan doan etyl acetat ciia 14 cdy, c6 dang bot tring, tan trong
MeOH. Ph6 "H-NMR ctia 1 chi ra tin hiéu ddc trung cua 4 nhom metyl tai oy 1,26 (3H, d, J=6,6
Hz, H-10); 1,03 (3H, s, H-11); 1,06 (3H, s, H-12); 1,94 (3H, d, J = 1,5 Hz, H-13), 1 nhém
metylen tai oy 2,53 (1H, d, J =17 Hz, H-2a); 2,18 (1H, d, J = 17 Hz, H-2[3), 4 nhém metyl tai
85,90 (1H, brs, H-4); 5,79 (1H, d, J= 15,5 Hz, H-7); 5,81 (1H, dd, J= 6,0 ;15,5 Hz, H-8); 4,34
(1H, dgq, J = 6,0; 6,5 Hz, H-9). Trong d6, H-7 va H-8 ¢6 tuong tac rAt manh (/=15,5 Hz), chiing
t6 hai proton cua ndi déi C-=Cg c6 cau hinh trans.

Ph6 "C-NMR, DEPT 90, 135 ctia hop chat 1 cho thdy sy c6 mit cia 13 carbon, trong
d6 ¢6 1 nhom carbonyl dugc xac dinh bang tin hiéu cdng hudng tai oc 201,2 (C-3), 3 carbon
bac IV ¢ 6 42,4 (C-1); 167,4 (C-5); 79,9 (C-6), 4 nhém metyl tai 8¢ 23,8 (C-10); 24,5 (C-11);
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23,5 (C-12); 19,6 (C-13), 1 nhom metylen & § 50,7 (C-2) va 4 nhém metyl tai  127,1 (C-4);
130,1 (C-7); 137,0 (C-8); 68,7 (C-9).

CAu hinh cua céac nguyén tu carbon bat dbi C-6, C-9 duoc xac dinh cha yéu dua vao cac
tuong tac trong phd NOESY. Proton H,, c6 twong tac véi H-7, H-12, H-13 trong khi d6 H-2
twong tac voi cd H-11, H-12 chung to H-2a, H-11 va nhém 3-hidroxybut-1-enyl & vi tri axial
con H-12, H-2p ¢ vi tri equatorial. Cac dir kién trén khéng dinh c4u hinh cta C-6 1a (S). Cac
tuong tac ciia H-12, H-13 v6i H-7, H-8 trén pho NOESY khéng dinh thém cho 1ap ludn trén.

Trong phé NOESY con thiy proton H-9 tuwong tac manh véi H-7, H-8, H-10, va ¢
tuong tac yéu voi H-2a va H-12. Diéu d6 ching to H-9 vé mat khong gian gan v6i H-2a va
H-12, tao thanh trang thai 6n dinh nhat cta  phan tur. Pong thoi, su xuat hién twong tac manh
giita H-8 va H-10 cho phép khang dinh cau hinh ctia C-9 1a (R). Qua phén tich phd va so
sanh véi dit kién pho cho thay hop chét 1 1a blumenol A [7-10].

.;10 ‘\\

HMBC NOESY
Hinh 1. Céac tuong tic HMBC va NOESY chinh ctia Blumenol A (1)

Sau khi phan lap va tinh ché, ciu trac hoa hoc cua hgp chit 2 duoc xac dinh dua vao
cac phuong phap phd. Phd 1D-NMR va 2D-NMR cua hop chat 2 cho thiy cac tin hiéu gidng
v6i 1, chi thém cac tin hidu ctia duong -O-B-glucopyranoside. Trong phd 'H-NMR cac hydro
clia dudng c6 cac tin hiéu tai 8y 3,10 - 3,36, trong phd “C-NMR céc carbon cua dudng co
cac tin hiu tai 8¢ 101,2 (C-1'); 75,0 (C-2Y); 78,2 (C-3"); 71,7 (C-4); 78,4 (C-5"); 62,8 (C-6").
Proton anome ¢ 644,29 voi J = 7,5 Hz chung té duong thé c6 cdu hinh . Ngoai ra, trong
phé HMBC ctia 2 c6 tuong tac giira H-9 va C-1', diéu d6 ching té nhéom duong -O-B-
glucopyranoside gin & C-9. Tir cac dir kién phd va so sanh véi két qua nghién ciru cua Sevil
Oksuz et al. da khang dinh hop chat 2 1a vomifoliol 9-O--D-glucopyranoside. Hai hop chét
1 va 2 thudc 16p chat isoprenoid, va da dugc phan lap tir loai Euphorbia heteradena (thudc
ho Thau dau Euphobiaceae) [10].

Hop chit 3 dugc phan lap tir phan doan diclometan ctia than va ré cdy co dang bot
mau trang. Pho C-NMR, DEPT-90, va DEPT-135 cho thdy su c6 mit ctia 20 carbon,
trong d6 c6 mot nhom carbonyl ¢ 5¢c 161,5 (C-2), 8 carbon bac IV ¢ &¢ 146,0 (C-6), 137,7
(C-7), 132,0 (C-8), 138,5 (C-9), 111,5 (C-10), 126,6 (C-1"), 147,5 (C-3"), 146,8 (C-4"), 2
nhom metyl tai 6¢c 55,8 (OCH3;); 56,1(OCHj3), mot nhém metylen & & 60,6 (C-9'), 8 nhom
metyl 6 113,3 (C-3); 144,5 (C-4); 100,2 (C-5); 110,4 (C-2"; 115,0 (C-5"); 120,7 (C-6");
78,6 (C-7') va 77,2 (C-8"). Ngoai ra, phd 'H-NMR cua 3 chi ra tin hiéu dic trung cua 2
nhoém metyl tai oy 3,89 (3H, s, OCHs); 3,91 (3H, s, OCHj;), 1 nhém metylen tai oy 3,84
(1H, dd, J =2,5; 12,5 Hz, H-9'a); 3,56 (1H, dd, J = 4; 13 Hz, H-9'b), 8§ nhom metyl thom
tai oy 6,33 (1H, d, J = 9,5 Hz, H-3); 7,71 (1H, d, J = 9,5 Hz, H-4); 6,60 (1H, s, H-5); 6,95
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(1H, s, H-2"); 6,93 (1H, d, J = 7.5 Hz, H-5"); 6,94 (1H, m, H-6"); 4,11 (1H, m, H-7"); 5,02
(1H, d, J = 8 Hz, H-8)).

Hinh 2. Céc tuong tac NOESY chinh ctia Cleomiscosin A (3)

Céc phan tich phd NOESY cho thiy proton H-9' twong tac rat manh v&i H-7' nhung
lai khong c6 tuong tac voi cac proton & vong thom. Mac khéc, proton H-8' twong tac voi
H-7' v6i cudng do yéu hon so véi twong tac H-7/H-9', va H-8' tuong tac rat manh voi H-2'.
Tir @6 o thé két luan rang nhoém —CH,OH tai C-8' va ¢ vi tri a.. So sanh véi két qua nghién
ctru ctia Sandeep Kumar ef al. va Anil B. Ray et al. cho phép két luan hop chat 3 la
cleomiscosin A [11, 12].

Blumenol A (1) Vomifoliol 9-O-4-D- Cleomiscosin A (3)
glucopyranoside (2)

Hinh 3. Cau tric cac hop chit 1-3

Dir liéu phd va trang thai vat li ciia cac hop chét 1-3:
Blumenol A (1): C;3H,,0s, c6 dang bot mau tring, tan trong MeOH.

Phé '"H-NMR (500 MHz, MeOD) & (ppm): 2,53 (1H, d, J = 17 Hz, H-20); 2,18
(1H, d, J= 17 Hz, H-2B); 5,90 (1H, brs, H-4); 5,79 (1H, d, J = 15,5 Hz, H-7); 5,81 (1H, dd,
J=6,0;15,5 Hz, H-8); 4,34 (1H, dq, J = 6,0; 6,5 Hz, H-9); 1,26 (3H, d, J = 6,6 Hz, H-10);
1,03 (3H, s, H-11); 1,06 (3H, s, H-12); 1,94 (3H, d, J= 1,5 Hz, H-13).

Phd “C-NMR (125 MHz, MeOD) & (ppm): 42,4 (C-1); 50,7 (C-2); 201,2 (C-3); 127,1
(C-4); 167,4 (C-5); 79,9 (C-6); 130,1 (C-7); 137,0 (C-8); 68,7 (C-9); 23,8 (C-10); 24,5 (C-11);
23,5 (C-12); 19,6 (C-13).
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Vomifoliol 9-O-p-D-glucopyranoside (2): C,oH;,0s, c6 dang bot mau tring, tan trong MeOH.
Pho ESI-MS cho peak ion gia phan tir m/z 388,3 [M+2H]".

Phé 'H-NMR (500 MHz, MeOD) & (ppm): 2,63 (1H, d, J= 17 Hz, H-2a); 2,19 (1H, d,
J =17 Hz, H-2B); 5,90 (1H, brs, H-4); 5,99 (1H, d, J = 15,5 Hz, H-7); 5,75 (1H, dd, J = 7,0;
15,5 Hz, H-8); 4,55 (1H, qn, J = 6,5 Hz, H-9); 1,31 (3H, d, J = 6,5 Hz, H-10); 1,03 (3H, s,
H-11); 1,06 (3H, s, H-12); 1,96 (3H, d, J = 1,5 Hz, H-13); 4,29 (1H, d, J = 7,5 Hz, H-1");
3,22 (1H, d, J= 8.0 Hz, H-2"); 3,18 (1H, m, H-3'); 3,19 (1H, m, H-4'); 3,28 (1H, d, /= 7,5 Hz,
H-5'); 3,65 (1H, dd, J = 6,0; 11,5 Hz, Ha-6"); 3,87 (1H, dd, J = 2,5; 12 Hz, Hb-6").

Phé “C-NMR (125 MHz, MeOD) & (ppm): 42,4 (C-1); 50,7 (C-2); 201,2 (C-3); 127,1
(C-4); 167,1 (C-5); 80,0 (C-6); 130,7 (C-7); 133,7 (C-8); 74,6 (C-9); 22,3 (C-10); 24,7 (C-11);
23,4 (C-12); 19,5 (C-13); 101,2 (C-1); 75,0 (C-2'); 78,2 (C-3'); 71,7 (C-4"); 78,4 (C-5'); 62,8 (C-6).

Cleomiscosin A (3): C,H,(Og, c6 dang bdt mau tréng, tan trong hon hop (CHCI; + MeOH).

Phé 'H-NMR (500 MHz, MeOD+CDCl3) & (ppm): 6,33 (1H, d, J = 9,5 Hz, H-3); 7,71
(1H, d, J = 9,5 Hz, H-4); 6,60 (1H, s, H-5); 6,95 (1H, s, H-2'); 6,93 (1H, d, J = 7,5 Hz, H-5');
6,94 (1H, m, H-6"); 4,11 (1H, m, H-7"); 5,02 (1H, d, J = 8 Hz, H-8"); 3,84 (1H, dd, J = 2.5;
12,5 Hz, H-9'a); 3,56 (1H, dd, J = 4; 13 Hz, H-9'b); 3,89 (3H, s, OCH;); 3,91 (3H, s, OCH).

Phé C-NMR (125 MHz, MeOD+CDCl3) & (ppm): 161,5 (C-2); 113,3 (C-3); 144,5 (C-4);
100,2 (C-5); 146,0 (C-6); 137,7 (C-7); 132,0 (C-8); 138,5 (C-9); 111,5 (C-10); 126,6 (C-1";
110,4 (C-2'); 147,5 (C-3"); 146,8 (C-4"; 115,0 (C-5"); 120,7 (C-6"); 78,6 (C-7'); 77,2 (C-8";
60,6 (C-9"); 55,8 (OCH;); 56,1 (OCH3).

4. KET LUAN

Tir 14, than va ré cay kho sim mém (Brucea mollis Wall. ex Kurz) da phan lap va xac
dinh dugc cau tric cua hai hop chét isoprenoid 1a blumenol A (1), vomifoliol 9-O--D-
glucopyranoside (2) va mot hop chit coumarin 1 cleomiscosin A (3). Lan dau tién, 3 hop
chat trén duoc phén 1ap tir chi Brucea.
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ABSTRACT
ISOPRENOIDS AND COUMARIN FROM Brucea mollis (Wall. ex Kurz)

Mai Hung Thanh Tung*
Ho Chi Minh City University of Food Industry
*Email: maihungthanhtung@gmail.com

Two isoprenoids, blumenol A (1), vomifoliol 9-O-f-D-glucopyranoside (2), and
cleomiscosin A (3), were isolated from the organic extract of the leaves, stem and root of
Brucea mollis. Their structures were determined on the basis of spectral data, including 1D,
2D NMR and MS.

Keywords: Brucea mollis, isoprenoids, coumarin, blumenol A, cleomiscosin A.
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