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TOM TAT

Hai dan xuit naphthopyrone 1a eleutherinol (1) va eleutherinoside A (2) da duogc phan 1ap
tir can chiét etyl axetat ctia ci sdm dai hanh (Eleutherine bulbosa) cung v&i mot dan xuét
anthraquinone 13 1,3,6-trihydroxy-8-methyl-anthraquinone (3). Cau triic ctia ca 3 hop chét nay
d3 dugc xé4c dinh dua vao cac phuong phap phd cong huéng tir hat nhan 1 chidu va 2 chiéu.

Tw khod: sam dai hanh, naphthopyrone, eleutherinol, eleutherinoside A, anthraquinone, 1,3,6-
trihydroxy-8-methyl-anthraquinone, Eleutherine bulbosa.

1. MO PAU

Cay Sam dai hanh (Eleutherine bulbosa (Mill.) Urban) thudc ho Lay don (Iridaceae), 1a loai
cdy thao cao 20 — 30 cm, thén hanh, c6 cu mau do. O Viét Nam, cay moc hoang ¢ nhiéu noi, dan
gian thuong sir dung cu sdy kho lam thudc udng chita cac ching bénh thleu mau, vang da, hoa
mét, nhirc dau, tiéu viém, ho lao, ho ga, thuong tich luu huyét, viém hong cap va man, té bai do
thiéu dinh dudng, dinh nhot, viém da, 1& ngira, chc dau tré em, t6 dia, vy nén. Loai nay ciing
phd bién & ving Nam My va cac nudc khu vuc Pong Nam A va thuong duoc dung trong y hoc
dan gian dé chita tri cac chimg bénh vé tim va phuc hdi vét thuong [1, 2]. Cac nghién ctru trude
day cho thiy cu sam dai hanh c6 chua cac hop chét naphthoquinon cung mot s6 din xuit cua
anthraquinon va naphthalen [3, 4]. Cac hop chat nay thé hién nhimg hoat tinh sinh hoc dang chu
y nhu khang khuan khang ndm, khang viém giam dau, géy doc té bao... [5]. Trong chuong trinh
nghién ctru vé thanh phin héa hoc cu sdm dai hanh, ching t6i dd phan 14p dugc mot sb hop chét
naphthopyran tur cu sém dai hanh [6]. Trong bai bao nay, chung t6i tiép tuc trinh bay viéc phan
lap va xac dinh cau tric cia hai dan xuat cta naphthopyrone 1a eleutherinol (1) va
eleutherinoside A (2) cing mot din xudt cua anthraquinone 1a 1,3,6-trihydroxy-8-methyl-
anthraquinone (3) tir cu sdm dai hanh.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Cu sam dai hanh (Eleutherin bulbosa) dugc thu hai tai Chi Linh, Hai Duong vao thang 2
nam 2012. Miu cay da duge TS. Nguyén Qudc Binh, Bao tang Thién nhién Viét Nam, Vién Han
1am Khoa hoc va Khoa hoc Cong nghé Viét Nam, giam dinh tén khoa hoc. Mau tiéu ban s6
VMN-B0001369 dugc luu gitr tai Vién Hoa hoc cac Hop chét thién nhién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

2.2. Héa chét va thiét bi

Séc ki 16p mong dugc thue hién trén ban mong trang sin DC-Aluofolien 60 F,s, (Merck
1,05715). Phat hién vét chat bang dén tir ngoai & hai bude séng 254 nm va 368 nm hodc ding
thude thir 1a dung dich H,SO,4 10 %, séy khé rdi ho noéng tur tu trén bép dién dén khi hién mau.
Sac ki 16p mong didu ché duoc thyuc hién trén ban mong thity tinh trang sdn Merck 60 F,s,, kich
¢& 20 x 20 cm. Sic ki cot duoce tién hanh voi chat hép phu la silicagel Merck, pha thuong, c& hat
13 0,040 — 0,063 mm (240 - 430 mesh). Diém néng chay duoc do trén may BOTIUS (Heiztisch
Mikroskop) ciia Ptrc. Phd khdi ion héa bui electron (ESI-MS) dugc do trén may AGILENT
1100 LC-MSD Trap spectrometer. Phd cong hudng tir hat nhan "H-NMR (500 MHz) va “C-
NMR (125 MHz) dugc do trén may Bruker AM500-ET-NMR, st dung TMS 1am chét noi chuén.

2.3. Chiét tach va phin lap cac chit

Thuc hién qua trinh chiét két hop siéu am va gia nhiét 5 kg bot kho ci sdm dai hanh trong
dung méi metanol & 50 °C, (3 1an x 2 gid' mdi 14n). Tong dich metanol sau d6 duogc cit loai dung
mbi dudi ap suat giam thu dugc 800 g cao chiét metanol tong. Hoa tan cao metanol tong trong
nude va lan luot chiét véi cac dung mdi co d6 phan cyc ting dan 1a n-hexan, etyl axetat va n-
butanol thu dugc cac dich chiét twong tmg. Ct loai dung méi dudi ap suit giam thu duoc 40 g
cao chiét n-hexan (ki hiéu EB/A), 53 g cao chiét etyl axetat (ki hiéu EB/B) va 67 g cao n-butanol
(ki hiéu EB/C). Phén dich nuéc con lai dugce tién hanh sic ki trén cot dianion vé6i dung moi rua
giai 1a metanol, sau khi c6 quay dé thu hdi dung méi thu duoc 12 g can EB/D.

Cin EB/B (53 g) duoc tién hanh phan 1ap trén sic ki cot v6i chat hap phuy silicagel pha
thuong, hé dung moi rira giai n-hexan:axeton (ttr 90 : 1 dén 1 : 1, v/v) thu dwoc 7 phan doan (ki
hiéu tir B1dén B7). Phan doan B5 duoc tiép tuc sic ki cot trén silicagel pha dao v6i hé dung moi
rira giai MeOH:H,O (6:1, v/v) thu duoc hop chat 1 (12 mg, bot mau tring). Sau khi tinh ché
phan doan B3 bang sic ki 16p mong diéu ché véi hé dung moi rira giai n-hexan:xeton (4:1, v/v)
thu dugc chit hop 3 (6 mg, bot mau trang).

Cian EB/D (12 g) duoc sic ki trén cot dianion véi dung méi rira giai theo nong do ting dan
MeOH (0 % MeOH:100 % H,0O; 25 % MeOH, 50 % MeOH, 75 % MeOH, va 100 % MeOH)
thu duge 5 phan doan (ki hiéu tir C1 dén C5). Phan doan C3 tiép tuc duoc tién hanh séc ki cot
trén silica gel pha thuong va rua giai véi hé dung moi CHCl; : MeOH : HO (5 : 1 : 0,15, v/v/v)
thu dugc 3 phan doan nho hon ki hiéu tir C3.1 dén C3.3. Tir phan doan C3.2, bang sic ki cot
trén silica gel pha dao va rira giai bang hé dung méi MeOH : H,O (1 : 1, v/v) thu duoc chit hop
2 (9 mg, bot mau tring).
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Hop chit 1: Eleutherinol

Chét bot mau tring, m.p. 308 — 310 °C, ESI-MS m/z 257 [M+H]"

"H-NMR (500 MHz, MeOH) & (ppm): 6,18 (1H, s, H-3); 7,19 (1H, s, H-6); 6,56 (1H, d,
J=2,1Hz, H-7); 6,58 (1H, d, J=2,1Hz, H-9); 2,37 (3H, s, 2-Me); 2,71 (3H, s, 5-CH,); 10,05 (1H,
s, 8-OH); 10,15 (1H, s, 10-OH).

BC-NMR (125 MHz, MeOH) & (ppm): 156,8 (C-1); 163,5 (C-2); 112,1 (C-3); 178,6 (C-4);
116,3 (C-4a); 134,4 (C-5); 124,8 (C-6); 138,7 (C-6a); 102,9 (C-7); 156,9 (C-8); 101,2 (C-9);
159,3 (C-10); 107,2 (C-10a); 19,4 (2-Me); 23,0 (5-Me).

Hop chit 2: Eleutherinoside A

Chéat bot mau tring, m.p. 275278 ESI-MS m/z 417 [M-H]"

'"H-NMR (500 MHz, DMSO-ds), 8(ppm): 6,18 (1H, s, H-3); 7,27 (1H, s, H-6); 6,89 (1H, d,
J=2,1Hz, H-7); 6,66 (1H, J = 2,1Hz, H-9); 2,35 (3H, s, 2-Me); 2,70 (3H, s, 5-CH;); 4,98 (1H, d,
J=17,6Hz, H-1"); 3,24 (1H, t, J = 7,6 Hz, H-2"); 3,36 (1H, m, H-3"); 3,19 (1H, t, J = 8,3 Hz, H-
4%); 3,28 (1H, m, H-5"); 3,49 (1H, dd, J = 5,5 Hz, 11.4 Hz, H-6’0); 3,69 (1H, dd, J = 1,2 Hz,
11,4 Hz, H-6"p).

BC-NMR (125 MHz, DMSO-dy), 8¢, ppm: 156,3 (C-1); 163,7 (C-2); 112,1 (C-3); 178,5
(C-4); 117,1 (C-4a); 134,7 (C-5); 125,5 (C-6); 138,1 (C-6a); 101,5 (C-7); 158,5 (C-8); 103,1 (C-
9); 156,5 (C-10); 108,7 (C-10a); 19,5 (C-2-Me); 23,0 (C-5-Me); 100,0 (C-1); 73,2 (C-2'); 77,1
(C-3"); 69,6 (C-4'); 76,7 (C-5"); 60,6 (C-6").

Hop chit 3: Deoxyerythrolaccin (1,3,6-trihydroxy-8-methyl-anthraquinone)

Chéat bot mau tring (12 mg), m.p. 325 — 327 °C, ESI-MS m/z 271 [M+H]".

'H-NMR (500 MHz, MeOH) & (ppm): 6,40 (1H, d, /=2,7 Hz, H-2); 6,94 (1H, d, /=2,7 Hz,
H-4); 7,31 (1H, d, J=2,7 Hz, H-5); 6,80 (1H, d, J=2,7 Hz, H-7); 2,61 (3H, 8-CHs).

BC-NMR (125 MHz, MeOH) & (ppm): 166,2 (C-1); 109,3 (C-2); 165,3 (C-3); 108,2 (C-4);
113,3 (C-5); 163,0 (C-6); 125,6 (C-7); 146,6 (C-8); 189,5 (C-9); 184,1 (C-10); 111,6 (C-11);
135,8 (C-12); 138,3 (C-13); 124,3 (C-14); 24,2 (8-CHy).

3. KET QUA VA THAO LUAN

Bing phuong phap sic ki cot két hop trén silicagel pha thuong, pha dao va trén dianion voi
cac hé dung moi rira gié@ khac nhau, tir can chiét etyl axetat cua cu sam dai hanh, chung t6i da
phén lap dugc ba hop chat sach ki hi¢u la 1, 2 va 3.

Hop chit 1 thu dugc dudi dang chat bot mau tring, c6 khoi lugng phan tir 256 dya vao pic
ion gia phan tir tai m/z 257 [M+H]" trén phé ESI-MS, tuong tng vdi cong thirc phan tir
Ci5H,0,. Phd "H-NMR cua 1 ¢6 céc tin hi€u dac trung cua 2 proton thom ghép cip meta tai oy
6,56 (1H, d, J = 2,1 Hz, H-7) va oy 6,58 (1H, d, J = 2,1 Hz, H-9); m{t tin hi¢u singlet cta 1
proton olefin tai oy 6,18 (1H, s, H-3) va mot tin hi¢u singlet khac cia 1 proton thom tai oy 7,19
(1H, s, H-6). Ngoai ra trén phd "H-NMR cua 1 con xuat hién 2 tin hiéu singlet cta proton thudc
2 nhém methyl tai 8y 2,37 (3H, s, CH;-2) va 8, 2,71 (3H, s, CH;3-5). Tuong tng trén pho "C-
NMR va DPET chi ra sy c6 mat cua 15 vach tin hi¢u tuong tng véi 15 nguyén tir cacbon, trong
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d6 c6 2 tin hi€u cta cacbon thugc nhom methyl tai ¢ 19,4 (CH;-2) va o¢c 22,97 (CHs-5), 4 tin
hi€u cua cacbon thudc nhom metin tai 5¢ 112,1 (C-3), 124,8 (C-6), 102,9 (C-7), 101,1 (C-9), 8
tin hi¢u ctia C bac 4 va mdt tin hi¢u ctia cacbon thugc nhém cacbonyl vong lacton tai 6¢ 178,6.
Céc dir liéu phé thu duoc cta 1 phu hop véi dang khung naphthopyrone kha phé bién trong cac
loai Eleutherine [7]. So sanh cac dit liéu pho trén voi cac sb lidu phod da cong bd, hop chat 1
duoc xac dinh 1a eleutherinol va c6 cong thiic nhu trong hinh vé 1 [8].

Hinh 1. Céu trac cua cac hop chat 1-3 phan l4p tir ci sdm dai hanh.

Ph6 'H-NMR ciia hop chat 2 cho thdy hop chét nay ciing chita khung naphthopyrone dugc
dac trung boi hai proton thom ghép cap meta véi nhau tai dy 6,89 (1H, d, H-7) va 6y 6,66 (1H,
d, H-9) v&i hing sb tuong tac J déu bang 2,1 Hz; mot tin hiéu singlet tai 8, 6,18 (1H, s, H-3) va
mot tin hiéu singlet cua 1 proton thom khac & 6y 7,27 (1H, s, H-6); ngoai ra con ¢6 2 nhom CH;
tai dn 2,35 (3H, s, Me-2) va &y 2,70 (3H,s, Me-5). Nhung khéc véi 1, trén pho 'H-NMR cua
hop chit 2 con thiy sy xudt hién caa mot ciu tir dudng glucose thong qua sy xudt hién cua cac
tin hidu proton ctia cac nhém metin c¢6 @ chuyén dich hoa hoc nim trong khoang tir 3,19 dén
3,69 ppm va 1 tin hiéu proton anome tai &y 4,98 (d, J = 7,6 Hz). Ph6 *C-NMR va DEPT cua 2
ctng cho thay, ngoai sy xut hién 15 tin hiu cua khung naphthopyrone tuong tu nhu cua hop
chat 1, hop chat 2 con thay xuét hién thém céc tin hiéu cua 5 nguyén tir cacbon c6 do chuyén
dich hoa hoc nam trong vung tur 60,6 dén 77,1 ppm va 1 tin hiéu cua cacbon anome tai 8¢ 100
ppm, didu nay cho thay trong cdu tric ctia 2 con c¢6 sy xuat hién cia mot cdu tir dudng glucose
gan vao khung naphthopyrone. Phd khéi lugng phun mu dién tir cua 2 cho thdy c6 pic ion gia
phan tur tai m/z = 417 [M-H] ching t6 2 ¢o6 khéi lwong phén tr 418, nhiéu hon 1 mét ciu tur
duong glucose. Cac lién két giita C va H dugc chi ra & phd HMQC déu _phu hop véi cac két luan
trén. CAu hinh dang B cua C anomeric dugc xac dinh dya vao hang s0 tuong tac Jy -y 2= =17,6
Hz. Phd HMBC cua 2 cho thdy su tuong tac glua H-1°(8}; 4,98) véi C-8 ( 8¢ 158,5), diéu nay
khang dinh cdu tir duong glucose dugc gan vao vi tri C-8 cua khung naphthopyrone. Tir cac di
liéu trén, két hop véi tai ligu tham khao [9], hop chét 2 duoc xéac dinh 14 eleutherinoside A va c6
cAu tric nhu & hinh 1. Hop chit eleutherinoside A thé hién c6 hoat tinh chdng dai duong tot v6i
gia tri ICso 12 0,5 mM [10].

Hop chét 3 thu dugc dudi dang chat bot mau trang, phd khdi cho pic ion gia phén tir tai
m/z 271 [M+H]" tuong tmg véi cong thire phan tir CisH;0Os. Phd 'H-NMR cua 3 ¢ tin hiéu caa
2 cap proton thom & vi tri meta vdi nhau tai 6y 6,40 (1H, d, J=2,7 Hz, H-2), 6,94 (1H, d, J=2,7
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Hz, H-4), 7,31 (1H, d, J= 2,7 Hz, H-5) va 6,80 (1H, d, /= 2,7 Hz, H-7); mét tin hiéu singlet tai
61 2,61 ppm tuong tmg voi sy xuit hién ciia mot nhom CHs. Trén phd “C-NMR va DEPT cho
thiy tin hiéu cua 15 nguyén tr C, trong d6 c6 12 nguyén tir C vong thom dao dong trong khoang
108,2 ppm cho dén 166,2 ppm va 2 nguyén tir cacbon cua 2 nhom cacbonyl tai 8¢ 184,9 (C-10)
va oc 189,5 (C-9) goi y cho thay su ¢o mat cua bo khung anthraquinone kha pho bién & cac loai
Eleutherine; ngoai ra trén phd DEPT con cho thay tin hiéu cua 1 nhom CH; gan v6i vong thom
0 Oc 24,2 ppm (8-Me). Cac dir kién pho nay déu phu hop véi tin hiéu cho trén phd 2 chiéu
HMQC va HMBC. Trén phé HMQC thiy twong tac cua C-H lién két truc tiép véi nhau gom céac
twong tac C-2 voi H-2, C-4 voi H-4, C-5 voi H-5, C-7 voi H-7. Phé HMBC cho tin hiéu cua
twong tac gitta C va H cach nhau 3 lién két gdm céc tuong tac cua H-2 véi C-1, C-3, C-4, C-11;
H-4 voi C-2, C-3, C-10, C-11; H-5 véi C-6, C-7, C-10, C-14; H-7 véi C-5, C—6, C-14 va 8—CH3;
dac biét, tuong tac ctia proton cia nhém CHj3-8 véi cac cacbon C-7, C-8, C-14 da cho théy nhom
CH; duoc gén vao vi tri C8 ctia b khung anthraquinone. So sanh cac dir liéu thu dugc voi cac
sO lidu da cong bd thay hoan toan tring khép [11]. Do vay, hop chit 3 dugc xéc dinh 1a 1,3,6-
trihydroxy-8-methyl-anthraquinone, c6 cong thuc nhu hinh 1.

4. KET LUAN

Tir cin chiét etyl axetat va cin chiét nudce cia cii Sam dai hanh (Eleutherine bulbosa) da
phan 1ap dugc hai dan xuét ctia naphthopyrone va mot dan xuat cia anthraquinone. Bang cac
phuong phép phd két hop gdm ESI-MS va ID-NMR, 2D-NMR, ciu tric cia 3 hop chit nay da
duoc xac dinh la eleutherinol, eleutherinoside A va 1,3,6-trihydroxy-8-methyl-anthraquinone.

Loi cam on. Cong trinh nay dugc ’ho:'%m thanh véi sy tai tro kinh phi ctia Dé tai cép Vién }{én lﬁrp Khoa
hoc va Cong ngh¢ Viét Nam, ma so dé tai VAST 04.01/12-13. Téc gia xin cam on TS. Nguyeén Qudc Binh
da thu hai va gidm dinh mau thyc vat.
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ABSTRACT

ISOLATION AND STRUCTURAL ELUCIDATION OF SOME NAPHTHOPYRONE
AND ANTHRAQUINONE DERIVATIVES FROM Eleutherine bulbosa

Nguyen Thi Hong Van" ", Luu Tuan Anh', Le Minh Ha', Ngo Thi Phuong’,
Trinh Anh Vien?, Pham Quoc Long'

"Institute of Natural Products Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi
*Industrial University of Hochiminh city, Thanh Hoa city

“Email: van762004@yahoo.com

Two naphthopyrone derivatives, including eleutherinol (1) and eleutherinoside A (2) have

been isolated from the ethyl acetate extract of Eleutherine bulbosa together with an
anthraquinone derivative 1,3,6-trihydroxy-8-methyl-anthraquinone (3). The structures of these
compounds were determined by spectroscopic data analysis.

Keywords: naphthopyrone, eleutherinol, eleutherinoside A, anthraquinone, 1,3,6-trihydroxy-8-
methyl-anthraquinone, Eleutherine bulbosa.
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