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1. MO PAU

Ho thau dau (Euphorbiaceae) 1a mot trong nhiing ho 16n va phurc tap nhét trong h¢ thyc vat
Viét Nam ciing nhu trén thé gi6i. Theo hé thong phén loai cua nhiéu tic gia, ho Thau dau thudc
16p Ngoc lan, phan 16p S, lién bo Thau dau, bo Théu dau [1, 2]. Trén thé gidi, ho Thau dau c6
khoang 300 chi véi 8.000 loai, con & Viét Nam ho Thau dau c¢6 79 chi voi 459 loai. Cay
Macaranga denticulate c6 tén tléng viét la Ba soi hay Ma rang rang thudc ho Thau dau
(Euphorbiaceae), trong y hoc cd truyén ciy dugc dung dé tri bénh viém gan thé hoang dan, tri
bung trudng nudce va bi tiéu tién, 14 cay dugc dung sac nudc lam thudc loc mau va phong bénh
cho phu nit sau khi sinh dé [3]. Sau khi tht hoat tinh sinh hoc so by cho thay dich chiét etyl
acetat ciia than ciy thé hién hoat tinh chdng ung thu d6i véi dong té bao ung thu KB véi gid tri
% tic ché 12 34% & ndng d6 10 pg/ml, chinh vi vy chiing toi lya chon than cdy Ba soi lam muc
tiéu nghién ctru. Trong khudn kho bai bdo nay, chiing toi thong bdo vé viéc phan 1ap duoc 4 hop
chét triterpenoid (1-4) tir can CH,Cl, cua than cay Ba soi.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Thiét bi va nguyén liéu

Piém néng chay dugc do trén mdy Boetius. Phd khdi ESI-MS ghi trén mdy sic ki 1ong
ghép khdi phd LC/MSD Agilent series 1100. Phd NMR duoc do trén mdy Bruker Avance 500
MHz véi TMS 1am chét chudn noi. Phé hdng ngoai dugc do trén mdy hiéu FTIR Impact — 410.
Séc ki 16p méng (TLC) duoc thuc hién trén ban moéng silica gel Merk 60 Fpsy, Séc ki cot duoc
tién hanh vdi silica gel ¢& hat 40 - 63 um va sephadex LH-20 (Aldrich).

Than cay Ba soi (Macaranga denticulata) dugc thu héi tai Sapa, Lao Cai ngay 11/7/2006.
Tén ciy dugc Thac sy Nguyén Qudc Binh, Bao tang Thién nhién Viét Nam, Vién Khoa hoc va
Cong nghé Viét Nam xdc dinh. Mau tiéu ban s6 VN1677 hién dang dugc luu giir tai phong tiéu
ban cta Vién Sinh théi va Tai nguyén Sinh vat, Vién Khoa hoc va Cong nghé Viét Nam.

2.2. Xir Ii miu thuye vt va chiét tach
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Miu than cdy sau khi thu hai, duoc say kho trong phong ¢6 hé thong hit am, sau d6 xay
nho thu dugc nguyén liéu thd (1,14 kg), dem ngdm chiét véi dung moi CH,Cl, ¢ nhiét d6 phong
(3 L x 3 lan x 24 gio). Tong dich chiét duoc cét loai dung méi dudi dp sudt giam thu dugc
10,7 g can chiét CH,Cl,. Ba con lai tlep tuc dem ngdm chiét voi MeOH ¢ nhiét d6 phong (3
L x 3 lan x 24 gid), roi ct loai dung mdi dudi dp sudt giam thu duoc 32,5 g cin metanol. Tt
can chiét CH,Cl,, sau khi tién hanh sic ki cot silica gel v6i hé dung moi n-hexan/EtOAc
gradient, ching t6i thu dugc 9 phan doan chinh ki hiéu tir F1-F9.

Tir phan doan F1 sau khi chay sic ki cot silica gel voi hé dung méi n-hexan/CH,Cl,
gradient thu duogc chat 2 (8 mg) va chat 3 (4 mg). Tur phan doan F2 sau khi két tinh v&i hé dung
mdi n-hexan/axeton thu dugc 9 mg chat 1. Tir phan doan F6 sau khi chay sic ki cot silica gel véi
hé dung méi n-hexan/axeton gradient thu dugc chat 4 (4 mg).

3-acetylaleuritolic (1): ESI-MS: m/z 497 [M-H]" FT-IR (KBr) V . (cm ™): 3430; 3166;
2031; 1732 1690; 1583; 1466; 1372 1246; 1028; 892; 806; 701; 610; 555; 'H-NMR (500 MHz,
CDCl;) &(ppm): 0,83 (1H, m, H-5), 0,85 (3H, s, CH3-23, 0,88 (3H, s, CH;-24), 0,88 (3H, s, CH3-
30), 0,91 (3H, s, CH;-27); 0,92 (3H, s, CHs-29), 0,94 (3H, s, CH;-25), 0,95 (3H, s, CH;-26),
1,93 (1H, dd, J = 3,5; 14,5 Hz, H-16), 2,03 (1H, s, OCOCHs;), 2,29 (1H, m, H-18), 2,37 (1H, dd,
J =8,0; 14,5 Hz, H-16), 4,46 (1H, dd, J = 5,5; 10,5 Hz, H-3), 5,52 (1H, dd, J = 3,0; 7,5 Hz, H-
15); BC-NMR (125 MHz, CDCl;) d(ppm): 15,7 (C-25), 16,6 (C-24), 17,3 (C-11), 18,8 (C-6),
21,3 (OCOCH;), 22,5 (C-27), 23,5 (C-2), 26,2 (C-26), 28,0 (C-23), 28,7 (C-30), 29,3 (C-20),
30,8 (C-22), 31,4 (C-16), 31,9 (C-29), 33,3 (C-21), 33,7 (C-13), 35,4 (C-19), 37,3 (C-1), 37,4
(C-13), 37,7 (C-4), 38,0 (C-10), 39,1 (C-8), 40,8 (C-7), 41,5 (C-18), 49,1 (C-9), 51,5 (C-17),
55,6 (C-5), 80,9 (C-3), 116,9 ( C-15), 160,6 (C-14), 171,2 (OCOCH3;), 184,1 (C-28).

Epitaraxerol (2): ESI-MS: m/z 427 [M+H]"; FT-IR (KBr) v ;. (cm ™): 3429; 2928; 2857;
1742; 1639; 1462; 1385; 1235; 1039; 840; 704; 657; 602; 'H-NMR (500 MHz, CDCl;) (ppm):
0,82 (3H, s, CHs-28); 0,86 (3H, s, CH3-24); 0,91 (3H, s, CH5-27), 0,91 (3H, s, CH;-30), 0,92
(3H, s, CH5-23); 0,94 (3H, s, CH5-25), 0,94 (3H, s, CH5-29), 1,10 (3H, s, CH3-26), 3,40 (1H, br
s, H-3), 5,53 (1H, dd, J = 3,5; 8,5 Hz, H-15); >*C-NMR (125 MHz, CDCl;) S(ppm): 15,2 (C-25),
17,5 (C-11), 18,8 (C-6), 21,3 (C-27), 22,2 (C-24), 25,1 (C-2), 26,1 (C-26), 28,2 (C-23), 28,8 (C-
20), 29,8 (C-28), 29,9 (C-30), 32,3 (C-1), 33,1 (C-21), 33,4 (C-29), 33,8 (C-12), 35,2 (C-22),
35,8 (C-17), 36,7 (C-19), 37,4 (C-4), 37,6 (C-13), 37,8 (C-16), 38,1 (C-10), 41,3 (C-7), 48,8 (C-
5), 49,0 (C-9), 49, 3 (C-18), 76,9 (C-3), 117,7 (C-15), 158,2 (C-14).

Taraxerone (3): ESI-MS: m/z 425 [M+H]"; FT-IR (KBr) V ma (cm ™) 3431; 2955; 2870;
1679; 1620; 1460; 1379; 1231; 969; 873; 693; 608; 'H-NMR (500 MHz, CDCl3) 8(ppm): 0,83
(3H, s, CH3-26), 0,91 (3H, s, CH3-30), 0,92 (3H, s, CH;-28), 0,96 (3H, s, CH;-29), 1,07 (3H, s,
CH;-24), 1,08 (3H, s, CH;-25), 1,09 (3H, s, CH;-23), 1,14 (3H, s, CH5-27), 2,33 (1H, m, H-1),
2,57 (1H, m, H-1), 5,50 (1H, dd, J = 3,5; 8,0 Hz, H-15); "C-NMR (125 MHz, CDCl;) §(ppm):
14,8 (C-25), 17,5 (C-11), 19,9 (C-6), 21,2 (C-24), 21,3 (C-30), 25,5 (C-27), 26,3 (C-23), 28,9
(C-20), 29,9 (C-26), 29,9 (C-28), 33,1 (C-22), 33,4 (C-29), 33,7 (C-21), 34,1 (C-2), 35,1 (C-7),
35,9 (C-12), 36,8 (C-16), 37,7 (C-10), 37,8 (C-13), 37,8 (C-18), 38,3 (C-1), 38,9 (C-8), 40,7 (C-
19), 47,6 (C-4), 48,8 (C-9), 48,8 (C-18), 55,8 (C-5), 117,5 (C-15), 157,5 (C-14), 217,2 (C-3).

Acid 20, 3p-dihydroxy-12-oleanen-28-oic (4): ESI-MS: m/z 471 [M-H]" FT-IR (KBr)
Vomax (cm ): 3478; 2950; 2865; 1690; 1464; 1390; 1279; 1184; 1039; 659; 568; "H-NMR (500
MHz, CDCl;) &(ppm): &4 0,83 (3H, s, CH3-29), 0,84 (3H, s, CH;-30), 0,93 (3H, s, CH3-26), 0,96
(3H, s, CH;-24), 1,03 (3H, s, CH3-27), 1,04 (3H, s, CH3-23), 1,19 (3H, s, CH;-25), 2,87 (1H, dd,
J=4,0; 14,0 Hz, H-18), 2,93 (1H, d, J = 9,5 Hz; H-3a), 3,64 (1H, ddd, J = 4.,5; 9,5; 11,5 Hz;
H-2B), 5,27 (1H, t, J = 3,0 Hz; H-12); "C-NMR (125 MHz, CDCl3) 8(ppm): 17,1 (C-24), 17,4
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(C-25), 17,7 (C-26), 19,6 (C-6), 23,9 (C-30), 24,1 (C-16), 24,6 (C-11), 26,4 (C-27), 28,1 (C-15),
29,3 (C-23), 31,6 (C-20), 33,6 (C-29), 33,8 (C-22), 33,9 (C-7), 34,9 (C-21), 39,3 (C-10), 40,5
(C-4), 40,6 (C-8), 42,7 (C-18), 42,9 (C-14), 47,2 (C-19), 47,6 (C-17), 48,1 (C-1), 48,7 (C-9),
56,7 (C-5), 69,5 (C-2), 84,4 (C-3), 123,4 (C-12), 145,3 (C-13), 181,8 (C-28).

3. KET QUA VA THAO LUAN

Tt can chiét CH,Cl,, sau khi tién hanh sic ki cot nhiéu 1an va két tinh ching t6i thu
dugc 4 hop chat triterpen 1a 1a 3- -acetylaleuritolic (1), epitaraxerol (2), taraxerone (3), axit
maslinic (4) CAu tric cua céc hop chét trén duoc xdc dinh bang su két hgp cic phuong
phdp phd khéi luong (MS), phd cong hudng tir hat nhan (NMR) va phd hong ngoai (IR).

Chat 1 duoc phén lap dudi dang tinh thé mau tring. Pho khdi ion héa bui dién tir negative
(ESI-MS) c6 pic ion & m/z 497 [M-H] tuong Gng véi cong thirc phan tir lz‘i C5,H;5004. Phé
Pe- NMR va DEPT cho tin hiéu cua 32 cacbon trong d6 ¢ 4 cacbon lai hod sp® va 28 cacbon lai
hod sp’ tuong ung voi 8 nhom metyl, 10 nhom metylen, 5 nhom metin, 2 nhém cacbonyl va
7 cacbon bac bdn. Cic dir liéu ph6 PC-NMR va MS cho phép xic dinh day 1a 1 hop chit
tritecpen. Trén pho "H-NMR xuét hién tin hiéu dic trung cho 7 nhém metyl ¢ &y 0,85 (3H , s),
0,88 (3H, s), 0,88 (3H , s), 0,91 (3H, s), 0,92 (3H , s), 0,94 (3H , s), 0,95 (3H , s) va 1 nhém
axetat (OCOCH3;) ¢ &y 2,03 (3H, s) va mot tin hiéu clia proton metin olefinic & 8y 5,52 (1H, dd,
J =3.,0; 7,5 Hz, H-15). Thém vao d6, trén phé 'H-NMR ¢6 tin hi¢u ctia 1 nhém metin & vi tri
C-3 di duoc acyl hod & 8y 4,46, proton ny bi tach dudi dang double doublet v6i hang sb tuwong
tac J = 5,5; 10,5 Hz cho biét cdu hinh a ctia né. Trén phd HMBC thiy tin hiéu ciia H-3 tuong tic
v6i cacbon carbonyl C=0 & 8¢ 171,2 ching t6 rang nhém OCOCH; gin véi khung tritecpen & vi
tri C-3. Tuong tic trén phd HMBC giita H-22 va H-16 vé6i cacbonyl C-28 & 8 184,1, ching to
C-28 gén v6i khung tritecpen & vi tri C-17. Tir cdc dit kién phé MS, 'H-NMR, *C-NMR, DEPT,
COSY, HSQC, HMBC va so sanh vai tai liéu tham khéao [4, 5] cho phép xac dinh cAu tric cua
chit 1 12 axit 3-acetylaleuritolic.

Chat 2 dugc phan 1ap dudi dang chat rin mau tring. Phd "C-NMR va DEPT cho tin hiéu
ctia 30 cac bon trong d6 c6 2 cacbon lai hod sp® va 28 cacbon lai hod sp’ twong tmg véi 8 nhém
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metyl, 10 nhém metylen, 5 nhém metin va 7 cacbon bac bén. Phd khéi ion héa bui dién tir (ESI-
MS) ¢6 pic ion & m/z 427 [M+H]". Céc dit liéu phd *C-NMR va MS cho phép xdc dinh cong
thirc phén tir ctia chat 2 12 C30HsoO va cho biét ddy 1a 1 tritecpen 5 vong ciing véi 1 lién két doi
va 1 nhém hydroxy trong phén tir. Phé "H-NMR cho 8 tin hiéu singlet cia 8 nhém metyl & 8y
0,82 (3H, s), 0,86 (3H, s), 0,91 (3H, s), 0,91 (3H, s), 0,92 (3H , s), 0,94 (3H, s), 0,94 (3H, s),
1,10 (3H, s) va dac biét 1a tin hiéu & &y 5,53 ( 1H, dd, J = 3,5; 8,5 Hz) cua metin olefinic H-15.
Tin hiéu ctia nhém hydroxymetin dudi dang broad singlet & &y 3,40 (1H, br s, H-3) cho phép
xdc dinh proton nay c¢6 cdu hinh . Trén phd HMBC cho thdy tuong tac giita H-15 véi C-16, C-
13 va C-8, twong tac gitra H-16 v6i C-15, C-14, chiing t6 c6 lién két doi gitra C-14 va C-15. Két
hop phé MS, 'H-NMR, “C-NMR, DEPT, COSY HSQC, HMBC va so sinh véi tai liéu tham
khao [6, 7] cho phép két luan hop chét 2 chinh 1a epitaraxerol.

29, 30

Hinh 1. Mét s twong tac chinh trén phé HMBC cua chét 1 va 2

Chat 3 dugc phan 1ap dudi dang chit rin mau tring. Phd khdi ion héa bui dién tir (ESI-
MS) ¢6 pic ion & m/z 425 [M+H]" twong tmg véi cong thirc phan tir 1 C30H,s0,. Céc dir lidu phd
ctia hop chit nay gan gidng dir liéu ciia hop chat 2. Gidng nhu chat 2, trén phdé 'H-NMR cuia 3
¢6 tin hiéu cta 8 nhém metyl & &y 0,83 (3H, s), 0,91(3H, s), 0,92 (3H, s), 0,96 (3H, s), 1,07
(3H, s), 1,08 (3H, s), 1,09 (3H, s), 1,14 (3H, s) va 1 nhém metin olefinic H-15 ¢ &y 5,50 (dd,
J = 3,5; 8,0 Hz). Khéc v6i 2, trén phd '"H-NMR mat di tin hiéu cong hudng cia proton thudc
nhém hydroxymetin. Trén ph" PC-NMR dé dang nhan théiy tin hiéu cdng huong cua 1 nhém
cacbonyl ¢ ¢ 217,2, khong ¢6 tin hiéu cia nhém hydroxymetin. Nhu vy c6 thé két luan réng
chat nay 12 mot tritecpen thudc khung olean nhu chat 2 trong d6 nhém hydroxymetin dwoc thay
thé bang nhém cacbonyl. Céc dit liéu phd va tai liéu tham khéo [8, 9] dd cho phép xédc dinh ciu
tric cta chit nay 1a taraxerone.

Hop chét 4 dugc phan 1ap dudi dang chit rin mau tring. Phd khdi ion héa bui dién tir
negative (ESI-MS) c6 pic ion & m/z 471 [M-H] tuong ttng véi cong thitc phan tir 1a C;5oHyg0,.
Ph “C-NMR va DEPT cho tin hiéu cia 30 cacbon trong d6 c6 3 cacbon lai hod sp” va
27 cacbon lai hod sp’ tuong ung voi 6 nhom metyl, 8 nhom metylen, 8 nhém metin, 1 nhom
cacbonyl va 7 cacbon bac bén. Céc dir liéu phé PC-NMR va MS cho phép xéc dinh cong thirc
phén tir ctia chit 5 12 CyH,30, va cho biét day la 1 triterpen 5 vong cung vdi 1 lién Kkét doi,
2 nhém hydroxy va 1 axit trong phan tr. Trén phé 'H-NMR c6 tin hiéu ctia 7 nhém metyl dudi
dang singlet & &y 0,83 (3H, s), 0,84 (3H, s), 0,93 (3H, s), 0,96 (3H, s), 1,03 (3H, s), 1,04 (3H, s),
1,19 (3H, s) va 1 proton olefinic & dy 5,27 (1H, t, J = 3,0 Hz, H-12). Béng thoi trén phé
'H-NMR con cho tin hiéu ctia 2 nhém hydroxy metin & oy 3,64 (1H, ddd, 7 =4,5;9,5; 11,5 Hz,
H-2B); 2,93 (1H, d, J = 9,5 Hz ; H-3a). Hang sO tuong tac cua 2 proton cho phép xdc dinh ching
0 dudi dang H- 2B va H-3a. Ket hop cac dir liéu pho va so sanh véi tai liéu tham khao [10] cho
phép két luan hop chit 4 chinh 1a axit maslinic.
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Loi cdm on. Céng trinh nay dwoc hoan thanh véi sy tai tro ctia chwong trinh hoc bdng quéc gia
Unesco-I'Oreal vi sy phat trién phu ni trong khoa hoc va Dy an hop tac Viét - Phap. Cac tac gia xin
cam on ThS. Dao Binh Cwdng va ThS. Nguyén Qudc Binh da thu hai va xac dinh mau thyc vat.
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SUMMARY

TRITERPENOIDS FROM THE STEMS OF MACARANGA DENTICULATE
(EUPHORBIACEAE)

In Vietnam, the genus Macaranga consists of 15 species, some of these species were widely
as traditional medicines to treat diseases tussive, pyretic, inflame, infection. The plant

Macaranga denticulate was selected for chemical study because of its cytotoxic. From the stems
of this plant, four triterpenoids 3-acetylaleuritolic (1), epitaraxerol (2), taraxerone (3), maslinic
acid (4) were isolated. Their structures were elucidated by using IR, MS and NMR spectroscopic
methods.
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