TAP CHi KHOA HOC VA CONG NGHE Tap 48, 6 5, 2010 Tr. 81-87

NGHIEN CU’'U THANH PHAN HOA HOC VA HOAT TiNH
SINH HOC CUA CAY SONG MOI TAU
[MILIUSA SINENSIS Finet et Gagnep.], HO NA (ANNONACEAE)

TRAN TH| THANH THUY, NGUYEN TH| HOANG ANH

1. MO PAU

Ho Na 1a mot ho thuc vat 16n v6i nhiéu hop chat ¢6 ciu tric va hoat tinh sinh hoc quy bau.
O Viét Nam, chi Mai liéu (Miliusa) gdbm 9 loai [1] nhung da sb cdc loai d6 chua dugc nghién
clru nhiéu. Gan day cac nha khoa hoc thugc Vién Héa hoc- Vién Khoa hoc va Cong nghé Viét
Nam dd c6 mot so cong bd 1i thii v& thanh phén héa hoc ciing nhu hoat tinh sinh hoc cta cay
Mai liéu (Miliusa balansae) [2, 3]. Ngoai ra, tir cAy Song moi tau (lelusa sinensis) thu hai tai
rung Cidc Phuong cdc nha khoa hoc thudc du an hgp tac quoc té vé nhém da dang sinh hoc
(ICBG) da tach dugc nhiu chit méi c6 khung miliusane véi cau tric va hoat tinh sinh hoc 1{ thi
[4]. CAy Song mdi tau 1a loai cAy bui cao tir 2 - 4 m, phin bd & Viét Nam va mién Nam Trung
Qudc [5]. Trong bai bdo nay chiing toi thong bdo vé viéc phan 1ap va xdc dinh ciu tric héa hoc
ctia 11 hop chét tir cAy Song mdi tau thu hdi tai tinh Hoa Binh.

2. THUC NGHIEM
2.1. Phwong phap nghién ciru

Phé cong hudng tir hat nhan NMR duoc ghi trén mdy Bruker Avance 500MHz, phd khi
EI-MS dugc do trén mdy HP 5989B-MS tai Vién Hoa hoc, Vién Khoa hoc va Cong nghé Viét
Nam. Séc ki ban mong dugc tién hanh trén ban silica gel Merck 60F,s,. Séc ki cot sir dung silica
gel ¢ hat 0,04 - 0,063 mm.

2.2. MAu thye vat

Mau duge thu hdi tai huyén Mai Ch:&u, tinh Hoa Binh vao thang 4 nam 2007 va dugc
TS. Ng6 Vian Trai , Vién Dugc liéu, BO Y t€ xéac dinh tén khoa hoc.

2.3. Chiét méu thuc vat va phan lap cic chit

Mau thuc vat (1200 g canh va 14) duoc séiy kho, nghién nho va ngadm chiét 3 lan trong hon
hop metanol : nudc (95 : 5) ¢ nhiét d phong. Sau khi cét loai dung méi dudi dp suat gidm, dich
nude con lai duge chiét 1an luot véi cde dung mdi n-hexan, etyl axetat, n-butanol. Cit loai dung
mdi dudi dp suat giam thu dugc céc cin dich chiét twong Gmg.

- Cén n-hexan (18,6 g): dugc phan tich bing sic ki cot trén silica gel, dung mdi rira giai 1a
hdn hop n-hexan : etyl axetat voi lugng etyl axetat ting dan (tir 0 - 100%), thu dugc 40 phéan
doan (F1 - F40). Tién hanh két tinh lai cdc phan doan F8, F14, F21, F22 va F29 lan luot thu
dugc cdc chét sach 1a 1 (80 mg), 2 (98 mg), 3 (202 mg), 4 (55 mg) va 6 (15 mg) tuong tng. Phan
doan F26 duoc tinh ché trén cot silica gel, dung mdi rira giai 12 hon hop n-hexan : etyl axetat
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(90 : 10) thu duoc chat 7 (33 mg). Phan doan 39 ciing dugc tach trén cot silica gel véi hé dung
mdi la n-hexan : etyl axetat (85 : 15) thu duoc chét 8 (20 mg).

Chit 1: tinh thé dang phién, khong mau, Cy¢H,,04; mp. 91 — 92°C; EI-MS (m/z): 270 (M),
193, 166, 138, 95, 77; ham lugng 0,0067 % so vo6i mau kho.

Chét 2: tinh thé hinh kim, khong mau, C,;H;c0s, mp. 118°C; EI-MS (m/z): 300 (M*), 285,
223,196, 181, 168, 153, 125; ham lugng 0,0082%.

Chét 3: tinh thé hinh kim, khong mau C,;H,,0s; mp. 97°C; EI-MS (m/z): 300 (M"), 285,
223,196, 181, 168, 153, 125; ham luong 0,01683%.

Chat 4: tinh thé mau vang nhat, C;;H;40s; mp. 159 — 160°C; EI-MS (m/z): 300 (M*), 285,
223,196, 181, 168, 153, 125; ham lugng 0,0046%.

Chit 6: tinh thé mau do, mp. 147 — 149°C; EI-MS (m/z): 300 (M"), 285, 223, 196, 181, 153;
ham lugng 0,00125%.

Chat 7: tinh thé khong mau, mp. 130 -132°C; EI-MS (m/z): 302 (M), 287, 269, 197, 91;
ham Iugng 0,00275%.

Chat 8: tinh thé mau tring, mp. 167 - 168°C; EI-MS (m/z): 456 (M), 438, 423, 395, 316,
248, 203; ham lugng 0,00167%.

Can etyl axetat (13,4 g) dugc phan tich béng sic ki cot trén silica gel, dung moi rira giai la
hdn hgp CH,Cl, : MeOH véi lugng metanol ting dan tir 0 dén 100%, thu duoc 6 phan doan
chinh (FEI - FE6).

Phén doan FE2 duoc phan tich trén sic ki cot silicagel v6i hé dung mdi rura giai la n-hexan
: EtOAc (85 : 15) thu duoc chét 5 (3.5 mg), tinh thé hinh kim mau vang, Ry = 0,3 (n-hexan :
EtOAc = 50 : 50), mp. 189 - 191°C (CHCly), ham lugng 0,00025%.

Chit 9 (31 mg), tinh thé mau vang, Ry = 0,5 (CH,Cl, : MeOH = 100 : 6), mp. 275° C, ham
lugng 0,00258%, thu dugc tir phan doan FE3 khi cho qua cdt silica gel vai dung mdi rira giai 1a
hdn hgp CH,Cl, : MeOH (97 : 3).

Chat 10 dwoc phéan lap tir phan doan FE4 dudi dang tinh thé hinh kim mau tring, diém
néng chay 136 - 137°C. Chat 10 dwoc nhan dang 1a stigmasterol dua vao so sanh R¢ va diém
néng chay véi stigmasterol di biét. Tuong tu, chat 11 1a B-sitosterol glucosit dugc phén 1ap tir
phéan doan cudi FE6 dudi dang bt mau tréng va dugce so sanh véi chuan.

3. KET QUA VA THAO LUAN

Phé 'H va ®C-NMR cua céc chit 1 - 4 [6] cho théy ching c6 céc tin hi¢u rt dac trung cia
khung flavanon, bao gdm tin hiéu dic trung cho nhém OH ¢6 lién két cau hidro nodi phén tir &
C-5 (0y 12,01); cum 3 tin hiéu duplet kép 8y 5,39 (H-2, J =13 va 2Hz); 2,80 (H-3A,J = 17 va
2Hz) va 3,06 (H-3B, J = 17 va 13Hz) (chét 1) duoc xem 1a “van tay” nhén dang ciia nhém hop
chat khung flavanon. Phd *C-NMR cho mdt tin hieu ctia nhém carbonyl lién hop & d¢ 195,7,
mot nhém methylen & dc 43,3 va mot nhém metin gan voi oXy G 0c79,2 (chat 1). CAu tric cua
céc chét 1 - 4 chi khéc nhau ¢ s6 nhém thé va vi tri nhém thé & vong A va B trong phén ttr. Chat
1 cho pic ion phén tir M* = 270 amu trong ph6 khéi EI-MS, tuong tng v6i cong thirc phén tir
C6H40s. Phdé NMR cho tin hiéu ctia nhém methoxy 8y 3,79; &¢ 55,6. Vi tri cia nhém methoxy
dwoc xdc dinh 12 gén v6i C-7 & vong A dua vao dang tin hiéu ciing nhu hing sb twong tic cta 7
proton thom, trong d6 c6 tin hiéu cua 5 proton thom cta vong B khong bi thé & d6 dich chuyén
S 7,36 — 7,45 va hai tin hiéu duplet & oy 6,06 (J = 2Hz) va 6,02 (J = 2Hz) cta 2 proton thom
trong vong A. Tur viéc phan tich phd cong huong tir hat nhan két hop so sanh tai liéu [7] cho
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phép xdc dinh chat 1 1a 5-hydroxy-7-methoxyflavanon hay con goi pinostrobin. Géan diy,
pinostrobin dwoc biét dén 12 mot trong nhitng hop chét i tuong chdng ung thu vi [8].

Chit 2 ¢6 pic ion phan tir trén phd EI-MS & m/z = 300 tuong tng véi cong thirc phan tir
Ci7H160s. Ph NMR cho théy chat 2 chira hai nhém thé hydroxy va methoxy o vi tri C-5 va C-7
nhu chét 1, nhung lai ¢6 khoi lwong phén tir 16n hon chat 1 1a 30 don vi khdi, diéu nay goi y
phén tr cé gan thém 1 nhém methoxy. Gia thiét nay dugc khang dinh thém qua viéc xuét hién
tin hiéu ctia nhém methoxy & 8¢ 55,7 va Oy 3,83 trén pho BC- va 'H- NMR, tuong tng. Nhém
metoxy nay dugc thé vao vi tri 4’ trén vong B thé hién qua sy dich chuyén cia C4’ vé phia
truong thap (8¢ 160,1). Tin hiéu cta 4 proton nhan thom thudc vong B cua chit 2 chia thanh 2
duplet & 8y 7,38 (J = 8,5) va &y 6,95 (J = 8,5) trén phdé 'H NMR mdt lan nita khing dinh gia
thiét trén. Céc dit liéu phd phit hop vé6i chét dd cong bd 1a: 5-hydroxy-7,4’-dimethoxy-flavanon
[7]. Hop chét nay c6 hoat tinh khang nim véi ham luong t6i thiéu dé e ché sy phét trién ndm
trén sic Ii 16p mong 1a 25 ug [9].

Chat 3 va 4 cling c6 gid tri m/z cta ion phan tir 12 300 tmg véi cong thirc phan tir Ci7H;60s.
Hai chét nay c6 phd "H va > C NMR hoan toan tuong tu nhau. Ca hai chéat déu c¢6 cau tric co
ban giéng chat 1 va c6 thém 1 nhém methoxy thé vao vi tri 6 hodc 8 trén vong A cua khung
flavanon. Khi c6 thém nhém methoxy & vi tri 6 hoac 8 thi d6 dich chuyén ciia C-5 va C-9 déu
chuyén doi vé phia truong cao. Néu nhém thé & vi tri 6 thi anh huong 1én C-5 s& manh hon C-9
va nguogc lai néu nhém thé & vi tri C-8 thi anh huong 1&€n C-9 s€ manh hon C-5. Qua viéc phan
tich phd két hop tham khéo cdc tai liéu di cong bd [10], cau tric ciia chat 3 dugc xdc dinh 1a 5-
hydroxy-7,8-dimethoxyflavanon va chat 4 12 5-hydroxy-6,7-dimethoxyflavanon.

Hop chit 5 cho pic ion phén tir trén phd EI-MS ¢ m/z 344 (g vdi cong thiic C,sH; 0. Di
liéu phé 'H va "C NMR goi y réng chat nay c6 céu tric khung flavonol. Ph6 *C NMR xuit hién
18 tin hiéu, gdbm 10 cacbon béc 4 trong d6 ¢6 1 tin hidu ciia nhém carbonyl lién hop (175,2
ppm), 5 nhém CH nhén thom (92,3 — 123,5 ppm), 3 tin hi¢u ciia nhém methoxy (56,1, 56,0, 55,9
ppm). Do dich chuyén hoéa hoc ctia C-4 & 175,2 ppm cho thiy C-3 ¢6 nhém thé hydroxy. Phé 'H
NMR chi ra tin hi¢u ctia 5 proton thom & d¢ dich chuyén du 7,84 — 6,38. Hai tin hiéu duplet ¢ &y
6,50 J =2 Hz) va 6,38 J =2 Hz) goi y réng vong A da bi thé & hai vi trf C-5 va C-7. Tin hiéu
ctia nhém OH & 8 11,71 dic trung cho OH ¢6 lién két cau hidro ndi phan tir ¢ vi tri C-5. Ba tin
hiéu proton con lai thudc vé vong B ¢6 do dich chuyén 8y 7,83 (dd, J = 8,0, 2,0 Hz); 7,79 (d, T =
2,0 Hz); 7 01 (d, J = 8,0 Hz) dugc gan cho H-6’, H-2’, H-5". Ba tin hi¢u don & 6H3 99, 3,97 va
3,90 thudc vé& 3 nhém metoxy. Tém lai, cdc dir liéu pho cua S phu hop voi chit da cong bb 1a
3,5-dihydroxy-7,3’,4’-trimetoxyflavon [11]. Hop chét nay dugc tong hop lan déu vao nim 1962
[12] va dugc phan lap lan diu vao nam 1972 tir cdy Lurrea cuneifolia Cav. [11].

Chit 6 duoc phén lap dudi dang t1nh thé mau do, chi ra sy c6 mit ciia nhém carbonyl lién
hop (1632 cm™) va hydroxy (3300 cm™) trong pho hong ngoai (FT-IR). Cong thurc phén tir cia 6
duoc xac dinh 1a C;7H,4,05 dua vao dir liéu pho NMR va EI MS [13]. Cac dir heu nay cho thay
n6 c6 cAu tric dac trung cia mét chalcon. Phé "*C NMR xuit hién 17 tin hi€u gom 7 carbon bac
4 trong d6 c6 1 tin hiéu ciia nhém carbonyl lién hgp (192,4 ppm), 6 nhém CH nhan thom (92,8 —
128,9 ppm), 1 lién két doi (126,7 va 143,4 ppm) va 2 nhém methoxy (55,6 va 61,4 ppm). Hai tin
hiéu duplet & 8y 7,86 (J = 15,5 Hz) va 8,14 (J = 15,5 Hz) trén phé 'H NMR dic trung cho hai
proton & vi tri o va B cuia khung chalcon. Tin hiéu singlet & 13,88 ppm 1a cia nhém hydroxy tao
lién két cau hidro véi nhém carbonyl, cho phép xdc dinh nhém OH nay & vi tri 2°. Cum 5 tin
hiéu & d6 dich chuyén 7,38 — 7,64 ppm chi ra rang vong B khong bi thé. Vi tri ctia cdc nhém thé
trén vong A duoc khing dinh lai qua phan tich phd HMBC, tir d6 cho phép két luan chat 6 la:
2’, 6’-dihydroxy-4’,5’-dimethoxy chalcon hay con goi 1a pashanon. Chét nay da dugc phén lap
t cay Didymocarpus pedicellata, ho Na (Annonacea) va cdy Onychium auratum [14].
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Chit 7 c6 khdi lugng phan tir m/z = 302, phit hop véi cong thire C7H50s. Phd 'H NMR
cho théy tin hiéu ctia nhém —~CH,~CH,— & 0y 3,03 va 3.42 (t, J = 8 Hz), hai nhém methoxy & &y
3,83 va 3,88, tin hiéu singlet ctia mot proton nhan thom & &y 6,06, tin hiéu ciia vong phenyl tai
8y 7,21 — 7,31. Gibng nhu chét 6, trén phé "H NMR ciia chét 7 ciing xuat hién tin hiéu ciia nhém
hydroxy tai 8y 13.41. Cdc s lidu trén goiy réng day 1a mot hop chit 2’-hydroxy-dihydrochalcon
v6i hai nhém thé hydroxy, hai nhém thé methoxy trén vong A. Ph6 C NMR ciia chét 7 c6 rat
nhiéu diém chung véi 6, ngoai trir sy khac nhau vé d6 dich chuyén héa hoc & Cow va CB ciing véi
su dich chuyén vé phia truong thép ctia nhém carbonyl (204 ppm). Tt viéc phén tich cic 56 liéu
phé [13], két hop véi tai liéu tham khao, cong thiic ctia chat 7 duoc xdc dinh 1a 2°,6’-dihydroxy-
4’,5°-dimethoxy-dihydrochalcon, hay con goi 1a dihydropashanon. Chit nay dugc phén lap lan
déu tién tur cay Lindera erythrocarpa, hg Long ndo (Lauraceae) [15].

Hop chét 8 cho pic ion phén tir tai m/z 456 trong phd EI-MS, tuong tng véi cong thirc
C3;Hs,0,. Phd hdng ngoai cho thdy sy ¢6 mit ciia nhém hydroxy (3350 cm™) va lién két doi
(1650 cm™). Phan tich ph 'H- va *C NMR [13] thdy rang diy 12 mot hop chét thudc khung
cycloartan, thé hién rd & tin hiéu cong huong cta 2 proton H-19 cua vong cyclopropan dy 0.31
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va 0.54 (2H, d, J = 4.5 Hz). Céc tin hiéu nay duoc xem nhu dau hiéu nhan biét ciia hop chit
cycloartan c6 nhom thé hydroxy ¢ vi tri C-3 [16]. Céu hinh ctiia nhém hydroxy nay dugc xic
dinh 12 B dya vao tin hiéu cta H-3 tai 0y 3,26 (m). Hai tin hiéu proton tai 8y 3,71 (1H, d,J = 5,5
Hz) va 3,60 (1H, dd, J = 10 va 4 Hz) chi ra m6t nhém methylhydroxy & 8¢ 62,5. Hai carbon sp2
cong hudng tai d¢ 156,6 va 106,3 (CH,) twong tng véi mot lién két doi >C = CH, (céc tin hiéu
proton & 8y 4,72 va 4,67). Két qua phan tich phd cho thiy céc sb liéu phd cta chit 8 phit hop
vai s6 liéu cua 24-metylenecycloartan-3f3,21-diol. Chit nay da dugc phan lap tir cdy Lithocarpus
polystacha, ho Sdi (Fagaceae) [17].

Hop chit 9 thu dwoc dudi dang tinh thé hinh kim mau vang, két tinh trong hén hop
CH,Cl,/MeOH. Phé EI-MS cho pic ion phén o tai m/z = 275 [M]*. S6 liéu pho khéi cho phép
du doan trong phan tir hop chit nay chua s6 1é nguyén tir nito. Cong thirc phan tir ciia 9 1a
C,7H,;sNO; nho két hop dir licu pho khéi voi pho "H va ®C NMR [18]. Phé '"H NMR cho thay
céc tin hiéu cta proton thom tir 7,15 dén 8,85 ppm va mét tin hiéu singlet ciia 2 proton & 8y
6.36, tin hiéu nay dac trung cho proton cia nhém dioxymetylen cua khung oxoaporphin ancaloit.
Diéu nay thé hién ro hon trén phd *C NMR véi su c6 mit cia tin hiéu carbon twong tmg & 8¢ =
102,5 va dic biét 1a tin hiéu ciia nhém xeton tai C-7 (8¢ = 182,3). Do céu triic ddng phang cia
khung oxoaporphin so véi khung aporphin ma hai proton cia nhém dioxymetylen xem nhu
tuong duong va do d6 tin hi¢u cta ching khong con tich vach nhu ¢ trudng hop aporphin. Viée
chi xuit hién cdc tin hiéu proton thom trén pho proton cho thay cac v1 tri trén khung 1a chua thé.
Cép tin hiéu ¢ d6 dich chuyen 8,79 va 7,76 vai tuong tic ] = 5 Hz rat dic trung cho H-5 va H-4.
Bon proton con lai véi hing s6 J = 8 Hz 1a cdc proton ctia vong D trong khung. Viéc phan tich
phé duoc chi tiét héa dwa vao phd HSQC va HMBC. Tir viée phan tich céc s lidu pho két hop
v6i so sanh tai liéu, cu tric cia 9 dugc xdc dinh 1a liriodenin. Liriodenin la hop chat
oxoaporphin pho bién, c6 trong rat nhidu loai thyc vat. bay 1a hop chat ¢6 nhiéu hoat tinh sinh
hoc thud vi hoat dong nhu mot chat ddi khéang thu thé muscarin (muscarinic receptor antagonist)
[19] va c6 hiéu luc chong loan nhip tim va co thit tim duong [20].

-\ tuong tc tir Hdén C
Hinh 1. Cic twong tic chinh trén phéd HMBC

Dich chiét EtOAc va chét 5 va 9 da duogc thir hoat tinh khang vi sinh vat kiém dinh va gdy
doc té bao tai phong thir hoat tinh sinh hoc — Vién Héa hoc bang phwong phép pha lodng nong
d6 trén 7 chung vi sinh vat kiém dinh gf")m 2 chung gram (-): Pseudomonas aeruginosa (Pa), E.
Coli (Ec); 4 chung gram (+): Staphylococcus aureus, Bacillus subtillis (Bs), Lactobasillus
fermentum, Enterococus faecium va 1 chung nam: Candida albicans (Ca.).
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Két qua cho thay dich chiét etyl axetat ciia cy Miliusa sinensis c¢6 hoat tinh ddi véi chung
gram (+): Staphylococcus aureus (bang 1). Dang chi y la chit 9 (liriodenin) thé hién hoat tinh
trc ché dbi véi ca 4 chung gram (+) va chung nam men C. albicans. Trong d6, hoat tinh trc ché
manh vé&i 2 ching Staphylococcus aureus, Bacillus subtillis voi gia tri ICsy twong tng 1a 0,59 va
0,68 ug/ml. Hoat tinh giy doc té bao cua dich chiét va mot s6 hop chét tiach dwoc tir cdc ciy
Miliusa sinensis cling da dugc thir tai Phong thir hoat tinh sinh hoc, Vién Héa hoc trén 4 dong té
bao ung thu nguai 1a: KB (Humam epidermic carcinoma), ung thu biéu mo — 1a dong ludn dugc
str dung trong cdc phép thir 46 doc té bao; Hep G2 (Hepatocellular carcinoma) — ung thu gan;
LU (Human lung carcinoma) — ung thu phéi; MCEF - 7 (Human breast carcinoma) — ung thu vi
(bang 5). Dich chiét EtOAc va hop chét 9, liriodenin ciing thé hién hoat tinh dbi véi ca 4 dong
té bao ung thu; chit 9 c¢6 hoat tinh tot v6i hai dong ung thu biéu md (KB) va ung thu vii MCF —
7 v6i ICs0 12 2,30 va 2,89 pg/ml.
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SUMMARY

STUDY ON CHEMICAL CONSTITUENTS AND BIOLOGICAL ACTIVITIES OF
MILIUSA SINENSIS Finet et Gagnep., (ANNONACEAE)

Eleven compounds were isolated from the n-hexane and the ethyl acetate extracts of
Miliusa sinensis collected in Hoa Binh province. Their structures were elucidated by analysis of
MS, NMR spectra and comparison with the published data. They are methoxy flavanones and
methylated flavone: pinostrobin (1), 5-hydroxy-7,4’-dimethoxy flavanone (2), 5-hydroxy-6,7-
dimethoxy flavanone (3), 5-hydroxy-7,8-dimethoxy flavanone (4), 3,5-dihydroxy-7,3’.4’-
trimethoxyflavone (5); two chalconoids: pashanone (6), dihydropashanone (7); one triterpene:
24-methylenecycloartane-3f,21-diol (8); an oxoaporphine alkaloid: liriodenine (9), and
stigmasterol (10), B-sitosterol glucoside (11). The bioactivities of the ethyl acetate extract as
well as compounds 5 and 9 were reported.

Dia chi: Nhan bai ngay 9 thdang 3 nam 2010
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