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Phytochemical study of the water extract of the roots of Eurycoma longifolia Jack, led to the isolation of three 
alkaloids 9,10-dimethoxycantliin-6-one (4), 9-hydroxycanthin-6-0-p-D-glucopyranoside (5), >5-carboline-l-propanoic 
acid (6), one coumarin isoscopoletm (I) and p-sitosterol (3) whereas from the ethanol/water exttact of the roots of this 
plant, six compounds were isolated including one quassinoid eurycomanol (8), glucose (7), p-sitosterol (3), daucosterol 
(2) as well as alkaloids (S) and courmarin (1). Their stmctures were elucidated by the mass, NMR spectroscopy and 
companson with published data. Compound (1) has been isolated for the first time from this plant. 

Keywords: Eurycoma longifolia Jack., alkaloids, quassinoid, eurycomanol, ^-carboline-1-propanoic acid, 9,10-
dimethoxycantlun-6-one, 9-hydroxycanthin-6-0-P-D-glucopyranoside. 

1. MO DAU 

Mat nhan la cay thudc dugc sii dung trong din 
gian tii rat lau, cd ten khoa hgc Ii Eurycoma 
longifolia Jack., hg Thanh Thit (Simaroubaceae). 
Ciy mat nhan cdn dugc ggi vdi nhirng ten khic nhu 
cay ba benh, bach benh, hiu phic nam, tongkat ali 
(ten Malaisia)...Cay dugc phan bo rai ric d cac tinh 
miln Trung va mien Ddng Nam Bd. Tren the gidi, 
mat nhan dugc tim thiy d cic nudc Ddng Nam A 
nhu Thai Lan, Indonesia, Malaisia, Lao.... Bg phan 
diing ciia cay gdm: la, vd thin, qua va re. Tuy nhiSn, 
theo Ddng y, re cay mat nhan lau nim la quy nhit. 
Theo kinh nghiem dan gian, re chira khi hu, huyit 
kem, an udng khdng tieu, trong ngyc cd cue ti'ch, 
gin khdp ciing, xuang yiu, chiia tii thdi cam mgo, 
sdt ret, ngp ddc, say rugu. Vd cay diing dl trj cic 
trudng hgp tieu chiy, ndn mua, dau lung. Qui chin 
an dugc, chiia ly, tieu chiy. Li niu nudc tri ghe. Id 
ngira [1,2]. 

Cic cdng trinh nghi6n ciiu khoa hpc cho thiy 
thanh phan chinh cua ciy mat nhan la cic hgp chat 
quasinoit, triterpen, biphenyl-neo-lignan va alkaloit. 
Nhieu chat cd hogt tinh tri sdt ret, khang ung thu va 
tru giun sin [3], Hipn nay, ciy mat nhin dugc khai 
thac theo hudng nghien cuu d nudc ngoai dl diing 
larn thudc kich due nam (sam ALIPAS ciia My). Cac 
chit quassinoit va alkaloit dugc chiit xuit tu mat 

nhan giiip tang cudng ning lugng hogt ddng va siic 
ben, thuc day sin xuat hocmon sinh dye nam npi 
sinh [4]. O Viet Nam, san pham "Vien giii dgc gan 
Tue Linh" ciia Cdng ty Trich nhiem Hii'u ban Tue 
Linh dugc bio che tir ciy mat nhan va ca gai leo co 
chiic nang hd trg dilu tri cac benh viem gan, tang 
cudng chdc nang giai dgc gan, giii ddc rugu. Trong 
bai bio niy, chiing tdi thong bao ket qui phin Igp va 
xie djnh cau triic cua cac hgp chat tir dich chiet 
nudc va cdn/nudc cua rl cay mat nhan. 

2. THI/C NGHIEM 

2.1. Fhuotig phap va thiet bi 

Phd cdng hudng tCr hgt nhin ID- vi 2D-NMR 
dugc ghi tren may Bruker Avance 500 MHz vdi 
TMS lam chit ndi chuan cho ' H va tin hieu dung 
mdi lam chuin cho '^C-NMR. Phd khdi ESI-MS 
dugc do tren may Agilent LC-MSD-Trap SL. Phi 
hdng ngoai IR (KBr) dugc ghi tren miy IMPACT-
410 ciia hang Nicolet. Sic ky ban mdng (TLC) dugc 
thyc hien tren ban mdng silica gel Merck 60 F2H-
Sic ky cgt sii dung silical gel (Merck) ca hgt 0.04-
0,063 va 0,063-0,200 mm. Phat hien vpt chit tren 
ldp mdng bing den tCr ngoai (UV ^ 254 nm) va 
thudc thii vaniIlin/H2S04 die. 
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2.2. Nguyen li^u thyc vat 

Miu rl cay mat nhin dugc thu hii va dinb danh 
bdi cae cin bg ciia Cdng ty TNHH Tue Linh, tieu 
bin dugc luu tai Cdng ty. 

23. Chiet xuat v i phan lap cac hgp chat 

1,2 kg cao chiet nudc ciia re cay mat nhin (mau 
do Cdng ty Tue Linh cung cip) dugc hda tan trong 
nudc, sau dd chiet vdi «-butanol (3x5lit). Quay cit 
dung mdi dudi ip suit giam thu dugc 110 g can 
chiit n-BuOH tucmg ung. 

500 g rl cay mat nhan da siy khd dugc nghien 
nhd va chiet vdi cdn/nudc (1:1) 3 lan d nhiet do 50 
°C. Sau khi eit logi dung mdi thu dugc 50 g cao 
chiet cdn/nudc. 

Phdn lap cdc chdt tie dich chiit nudc cua re cdy 
mgt nhdn: 

50 g can chiit n-BuOH dugc dua Ien cdt silica 
gel, giii hip bing dung mdi CH2Cl2/MeOH (9,5:0,5-
7:3) vi sau do dugc them nudc vao dung mdi riia 
giai vdi ti le ting dan tii 1-4 %, thu dugc 75 phan 
doan. Sac ki lai phin doan 10 tren cdt silica gel 
(dung mdi riia giai: n-hexan:EtOAc (9:1) thu dugc 
43 mg ehat 1. Chat ran cua phin dogn 7 dugc rda lgi 
bing MeOH thu dugc chit 3. Phan dogn 12 dugc 
dua len ept Sephadex LH20, sau dd lim sach lai tren 
cpt silica gel (dung mdi riia giii: CH2Cl2/EtOAc = 
8:2) thu dugc 35 mg chit 4. Tiin hanh sic ky cgt 
silicagel phin dogn 35 (dung mdi rua ^iii: 
CHjClj/MeOH = 85:15) thu dugc 15 mg chit 5. 
Lam sgch Igi phan dogn 40 tren cdt silica gel vdi he 
dung mdi rira giii: CH2Cl2/MeOH =85:15 thu dugc 
28 mg chat 6. 

Phdn Igp cdc ehdt tic dich chiit con/nude cua ri cdy 
mat nhdn: 

50 g cao chiet con/nude (l /I) dugc dua Ien cpt 
sihca gel, giii hip bing dung mdi CH2Cl2/MeOH 
(9,5:0,5-7:3) v i sau do dugc them nudc vao dung 
moi nia giai vdi ti le ting din tir \-4 %, thu dugc 65 
phan dogn. Phan dogn 4 dugc sic ki lgi tren cpt 
silica gel vdi he dung mdi rira giii: n-hexan: EtOAc 
= 9:1 thu dugc 21 m g c h i t l va 32 mg chit 3. Sic ki 
igi phan dogn 22 tren cgt silica gel vdi he dung mdi 
CHjCh/MeOH = 85:15 thu dugc 4 phin dogn nhd 
(AI-4). Ket tinh Igi phin dogn A4 trong MeOH thu 
dugc 22 mg chit 2. Phin doan 28 dugc tich lgi tren 
cpt Sephadex LH20, rua giii bing MeOH thu dugc 
5 phan dogn (Bl-5). Phin dogn Bl dugc kit tinh lgi 
trong MeOH thu dugc 25 mg chit 5. Phan dogn B3-
5 dugc lam sgch lgi tren cgt silica gel vdi he dung 
mdi: CH2Cl2/MeOH=85:15 thu dugc 12 mg chit 8. 

Trdn Vdn Simg vd cpng su 

Chit ran ciia phin dogn 64-65 dugc kit tinh lgi trong 
MeOH thu dugc 120 mg chit 7. 

Isoscopoletin (1): Bgt ving nhat, CioHg04, ESI-
MS m/z: 193,4 [M+H]*, 191,4 [M-H]" 'H-NMR: 
(CDClj&CDjOD, 500 MHz), 8H (ppm), y (HZ): 7,65 
(IH, d,J= 9,42, H-4), 6,88 (IH, s, H-8), 6,86 (IH, s, 
H-5), 6,23 (IH, d, y = 9,42, H-3), 3,92 (3H, s, 6-
OCH3). 

"C-NMR: (CDCI3&CD3OD, 500 MHz), 5c 
(ppm), y (HZ): 162,31 (C-2), 150,64 (C-10), 149,93 
(C-6), 145,00 (C-7), 143,96 (C-4), 112,21 (C-3), 
111,09 (C-9), 107,96 (C-5), 103.13 (C-8), 56.18 (6-
OCH3). 

Daucosterol (2): Bgt mau tring, cic dd lieu phd 
triing khdp vdi tai lieu tham khao [5]. 

P-Sitosterol (3): Bpt miu fring, cic du lieu phd 
triing khdp vdi tai lieu tham khao [6]. 

9,10-Dimethoxycanthin-6-one (4): Bpt vang 
nhat. CISHBNZOJ. Phd khdi lugng ESI-MS m/z: 
28 i,3 [M+Hf. Pho ' H va '^C-NMR, xem bing I. 

9-Hydroxycanthin-6>0-p-D-^Iucopyranoside 
(5): Bpt vang nhgt C2oH,gN207. Phd khdi lugng ESI-
MS m/z: 433,4 [M+2H2O-H]'. Pho ' H va '^C-NMR: 
xem bing 1. 

^-Carboline-1-propanoic acid (6): Bgt vang 
nhgt C,4H,2Ni02. Phd kh6i lugng ESI-MS m/z: Phd 
' H vi '^C-NMR, xem bing 2. 

Glucose (7): Tinh the khdng mau, cac dii lieu 
pho triing khdp vdi tii li^u tham khio [7]. 

Eurycomanol (8): Bpt ving nhgt C20H26O9. Phd 
khdi lugng ESI-MS m/z: 410,5 [M+H]*, 411,9 
[M+2H]*. 

Phd 'H-NMR: (CD3OD, 500 MHz), 5H (ppm), J 
(Hz): 5,57 (IH, d,J= 1,11, H-18), 5,47-5,45 (2H, m, 
H-18, H-3), 4,74 (IH, t , y = 2,74, H-7), 4,64 (IH, s, 
H-15), 4,05-4,03 (IH, m, H-2), 3,98 (IH, s, H-12), 
3,90-3,89 (IH, d, y = 9,00, H-30b), 3,76-3,74 (IH, d, 
J = 8,99, H-30a), 3,49-3,47 (IH, d,J= 7,95, H-I), 
2,75 (IH, s, H-9), 2,52-2,28 (IH, m, H-5), 2,17-2,12 
(IH, m, H-6a), 1,94-1,88, (IH, m, H-6b), 1,73 (3H, 
s, H-19). 1,26 (3H,s, H-17). 

Phd '^C-NMR: (CDjOD, 500 MHz), 5c (ppm), J 
(Hz): 174,66 (C-16), 146,33 (C-13), 136,85 (C-4), 
125,80 (C-3), 121,66 (C-18), 109,26 (C-U), 84,00 
(C-I), 80,94 (C-12), 79,24 (C-14), 77,64 (C-15), 
73,29 (C-2), 71,74 (C-7), 68,16 (C-30), 53,23 (C-8), 
48,17 (C-9), 42,80 (C-10), 42,04 (C-5), 25,88 (C-6), 
21,40(0-17), 10,42 (C-19). 

3. KET QUA VA THAO LUAN 

Tu djch chiit nudc ciia rl ciy mgt nhan di thu 
dugc 6 chat trong dd cd 3 alkaloit thupc khung 
canthin la 9,I0-dimethoxycanthin-6-one (4), 9-
hydroxycanthin-6-O-p-D-gkicopyranoside (5), fi-
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carbolme-l-propanoic acid (6), mgt courmarin 
isoscopoletin (1) va ^-sitosterol (3). Tii djch chiit 
cdn nudc da thu dugc 6 chit l i eurycomanol (8), P-
D-glucose (7), p-sitosterol (3), daucosterol (2), 

Vi thdnh phdn hda hpc cua ri cdy... 

alkaloit (5), va courmann (1). Qua fra ciru tai li?u 
cho thiy chit 1 lin dau tien dugc phin lap tii loai 
Eurycoma longifolia Jack.. 

Hinh 1: Cic chit phan lap dugc tii dich chiet nudc 1,3,4, 5, 6 vi cdn/nudc 1,2, 3, 5,7, 8 
ciia re cay mat nhan Eurycoma longifolia Jack. 

Chit 1 dugc phin lap dudi dang bpt miu ving. 
Phd khdi ciia hgp chit nay xuit hien pic ion phan tu 
tgi m/z 193,4 [M+H]\ 191,4 [M-H]'. Phd 'H-NMR 
cua chit 1 xuit hien tin hipu cua 4 proton tham tgi 
5H 7,65; 6,86; 6,88 va 6,23 ppm vi mpt nhdm 
methoxy (5H 3,92 ppm). Phd '^C-NMR cho tin hiSu 
ciia 10 cacbon trong do cd mot cacbon carbonyl este 
mgch vdng (5c 162,31 ppm), 8 cacbon vdng tham vi 
mpt cacbon ciia nhdm methoxy (5c 56,18 ppm). Ket 
hgp phd khoi MS va phd ID-NMR cho thay hgp 
chat nay la mpt courmarin cd cdng thuc cau tgo la 
CioHg04. Bing viec kit hgp vdi pho 2D-NMR 
(COSY, HSQC, HMBC), chit 1 dugc xie djnh la 
isoscopoletin (cd cdng thdc ciu tgo nhu hinh 1). 
Tuong tic ciia proton H-4 (6H 7,65; d,J= 9,42)/H-3 
(6H 6,23; d, / = 9,42) dugc nhin thiy rd tren phd 
COSY. Qua h-a ciiu tai heu [8, 9] cho thiy rit khd 
phan biet hai hgp chit isoscopoletin (7-methoxy-6-
hydroxy-chromen-2-one) va scopoletin (7-hydroxy-
6-methoxy-chromen-2-one) neu chi dya vao so lieu 

phd ' H va '^C NMR vi chiing tuong doi gidng nhau. 
Vi tri cua nhdm the hydroxyl va methoxy dugc xie 
dinh dya vao phd 2D-NMR. Tren phd HMBC cho 
thiy tuong quan giiia H-8 vdi C-IO, C-OH (149,93), 
va C-OMe (145,00) va tuang tic cua H-5 vdi C-10, 
C-OH, C-OMe, va C-4. Trong dd cd thi thay ro 
tuang tic manh ciia H-8 vdi C-OMe va yiu vdi C-
OH. Ngugc Igi H-5 lgi cd tuang tac mgnh vdi C-OH 
va yeu vdi C-OMe. Qua dd cd the khang dmh nhom 
thi hydroxyl dugc gin vdi C-6 va nhdm the 
methoxy dugc gan vdi C-8. Vi vgy, hgp chat 1 c6 
cau triic la 7-metoxy-6-hydroxy-chromen-2-one vdi 
ten ggi li isoscopoletin. Hgp chit niy khi dugc thir 
nghiem d ndng dg 4 p.g/ml tren 2 ddng virus viem 
gan B la HBsAg va HBeAg cho hogt tinh mgnh hon 
chit chuan la Lamivudine vdi cimg nong dp [81. 
Isoscopoletin cdn cho hoat tinh khing khuan tot 
tuang duang vdi Ampicillin d ndng dg 200 (ig/ml va 
dac biet chgn Igc vdi ddng vi khuan gram duong 
Bacillus eereus [10]. Ket qui nay gdp phin giai 

126 
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thich cho vipc sii dyng cay mat nhin trong bao ve 
gan theo kinh nghipm dan gian. 

Chit 4 thu dugc d dgng chit rin miu ving. Pho 
khoi ESI-MS cua 4 cho pic ion phan tii ^i m/z = 
281,3 [M+H]* phil hgp vdi cdng thiic phin tir la 
Ci6H,2N203. Phd ' H NMR cua 4 cho cac tin hieu cua 
2 nhdm methoxy tgi 5H 4,09 (3H, s) v i 4,04 (3H, s); 
phia mrdng thip cd 4 proton cita 2 cap tin hieu 
doublet d 5H 8,77; 7,85 {J= 5,0 Hz); 8,02; 6,96 {J = 
10,0 Hz) dgc tnmg cho sy cd mat cua vdng pyridin 
va lactam trong phan tir ciia 4. Phd '^C NMR cho 
cac tin hieu ciia 2 nhdm oxymetyl; 6 nhdm metin, 

Trdn Vdn Sung vd cpng s^r 
biy cacbon bgc bdn, tin hieu dac trung ctia nhdm 
carbonyl cua amit tai 5c 159,6. Kit hgp cic dii li^u 
phd cho thiy chit 4 la mdt alkaloit canthin-6-one. 
Hai nhdm methoxy dugc xie djnh la d vj tri C-9 vi 
C-10 ciia 4 dya vao hai tin hieu singlet tai 5H 8,21 
(IH, s, H-8) vi 7,49 (IH, s, H-U) tren phd ' H -
NMR. Tir cac sd lieu tren, kit hgp so sanh vdi tai 
lieu tham khio [II] eho phep xac dinh ciu tnic eua 
chat 4 la 9,I0-dimethoxycanthin-6-one. Chit nay cd 
hogt tinh ddc te bio kha mgnh ddi vdi ddng tl bio 
Fibrosarcoma HT-1080 d ngudi vdi ndng dd tic 
dungIC5o = 5,0nM[12]. 

Bdng I: Sd lieu phd ' H - va '^C-NMR ciia chit 4,5 va sd lieu trong [11], [13] 

Vi tri 

1 

2 

3 

4 

5 

6 
7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

OMe 
-9 

OMc 
-10 

H-r 
H-2' 
H-3' 
H-4' 
H-5' 
H-6' 

4 
(CDClj) 

6H (ppm, J/Hz) 

7,85 
( lH,d,y=5,0) 

8,77 
( lH,d,y=5,0) 

8,02 
(lH,d,y=10,0) 

6,96 
( lH ,dJ=10 ,0 ) 

8,21 (1H,S) 

7,49 (IH, s) 

4,09 (3H, s) 

4,04 (3H, s) 

5c/ppm 

115,6 

145,5 

139,4 

128,8 

159,6 

100,3 

152,4 
148,1 

104,1 

116,4 
134,7 
130,8 
131,9 
135,5 
56,6 

56,5 

9,10-dimetho-
xycanthin-6-one 

(CDClj) [111 

5H (ppm, J/Hz) 

7,80 
( lH,d,y=4,9) 

8,76 
(IH, d,J=5,4) 

7,97 
(m,d,J=9,S) 

6,93 
( lH,d,y=9,8) 

8,17 (lH,s) 

7,43 (IH, s) 

4,08 (3H, s) 

4,03 (3H, s) 

8c/pp 
m 

115,5 

145,7 

139,6 

128,6 

159,6 

100,3 

152,3 
148,0 

104,0 

116,4 
134,6 
130,6 
131,9 
135,7 
56,6 

56,4 

5 
(DMSO-d«) 

5H (ppm, 
J/Hz) 

8,21 (IH, d, 
J =5,0) 

8,79 (IH, d, 
J =5,0) 

8,13 (lH,d, 
J= 10,0) 

6,97 (IH, d, 
J= 10,0) 

8,17 (lH,d, 
/=2 ,0 ) 

7,31 (lH,dd, 
J= 8,5; 2,5) 
8,29 (IH, d, 

J=8,5) 

5,04 
lH,d,y=8,0) 

5c/ppm 

114,4 

146,0 

140,1 

128,3 

159,0 

104,6 

159,8 
116,7 

124,6 

118,3 
140,0 
129,5 
131,9 
135,4 

101,0 

73,3 
77,2 
69,5 
76,5 
60,5 

canthin-6-one 9-0-P-
glucopyranoside 
(DMSO-ds) ri31 

5H (ppm, y/Hz) 

8,15 (lH,d, 
J= 5,0) 

8,75 (IH, d, 
J= 5,0) 

8,08 (lH,d, 
J= 10,0) 

6,93 (IH, d, 
J= 10,0) 

8,12 
( lH,d,y=2,0) 

7,27(lH,dd, 
J= 8,5; 2,0) 

8,23 
( lH,d ,J=8,5) 

5,02 
( lH,d,y=8,0) 

5c/ppm 

114,3 

145,9 

139,9 

128,2 

158,9 

104,5 

159,7 
116,5 

124,4 

118,2 
139,9 
129,3 
131,8 
135,3 

101,0 

73,2 
77,2 
69,5 
76,5 
60,5 
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Chit 5 dugc phin lip dugc dudi dgng chit ran 
mau vang. Phd khdi ESI-MS cua 5 cho pic ion am 
m/z = 433,4 [M+2H2O-H]". Tir cac dif kien phd khdi, 
'H-, ''C-NMR cho thiy chit 5 cd cung cau true 
khung vdi 4 va la mdt alkaloit canthin-6-one. Tuy 
nhien nhdm the cua 2 chit nay Ii khac nhau. Phd 
'H- , ' ' C - NMR cua 5 khdng cd tin hieu cua 2 nhdm 
thi methoxy, thay vao dd cd sy xuit hien tin hieu 
cua mdt dudng glucose. Dieu niy dugc thay rd qua 
cum tin hieu cua 5 nhdm oxymethin [(5H 3,24-5,04) 
va (5c 69,5-101,0), tin hieu ciia mdt nhdm 
oxymethylen [5H 3,73 (IH, ddd, J = 12,0; 5,5; 2,0 
Hz), 3,57-3,53 (IH, m); 5c 60,5)] cimg vdi tin hieu 
ciia bdn proton cua nhdm OH d 5H 5,46-4,58 ppm. 
Tin hieu ciia proton anome tgi 5H 5,04 (IH, d, J = 
8,0; H-l') die tnmg cho dudng ^-glucopyranose. O 
phia trudng thap tren phd ' H - N M R cua 5 xuit hien 
day tin hieu dgng ABX tgi 5H 8,29 (IH, d, 7 = 8,5 
Hz, H-Il), 8,17 (IH, d, y = 2,0 Hz, H-8), 7,31 (IH, 
dd, y = 8,5; 2,0 Hz, H-10). Tir cac sd lieu phd tren 

Bdng 2: Sd lieu phd 'H- vi '^C-NMR ciia chat 6 va 
tai lieu tham khao 

Vj 
tri 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

r 

2' 

6 
(DMSO-ds) 

6„ (ppm, 
J/Hz) 

8,24 (lH,d, 
J= 5,0) 

7,94 (IH, d, 
y=5,0) 
8,19 (d,y= 

7,5) 
7,60 (IH, d, 

J= 8,0) 
7,23 (IH, J 

= 7,5) 
7,54 (lH,d, 

J =1,5) 

2,88 (2H, t, 
J =1,5) 

3,36 (2H, t, 
,7=7,5) 

3' 1 

5c/ppm 

140,46 

137,33 

127,92 

111,99 

144,09 

134,07 

31,39 

28,09 

174,20 

Axit y?-carboline-1 -
propionic 

(DMSO-d.) [15) 

5H (ppm, J/Hz) 

8,24(lH,d,y 
= 5,0) 

7,94(lH,d,y 
= 5,0) 

8,13(lH,dd,y 
= 8,0; 1,5) 

7,60(1H, dd,y 
= 8,0; 1,5) 

7,21 ( lH,dd,y 
= 8,0; 1,5) 

7,53 (IH, dd, J 
= 8,0; 1,5) 

2,87 (2H, t, J 
= 7,5) 

3,34(2H,t,y 
= 7,5) 

5c/ppm 

140,36 

137,29 

m,n 

111,89 

144,03 

133,98 

31,29 

28,04 

174,07 

Vi thdnh phdn hoa hoc eiia ri cdy... 

cho thiy dudng nay gin vdi C-9 hoac C-10 ciia 5. 
So sanh cac d& lieu phd 'H-, ''C-NMR eiia 5 vdi 
canthin-6-one 9-O-^-gIucopyranoside trong tai lipu 
tham khio [13] thiy hoin toan phii hgp. Nhu vgy, 
kit luan chit 5 chinh l i canthin-6-one 9-0-^-
glucopyranoside. Chat 5 the hien hoat tinh ii'c chl 
kha mgnh sir phat triln ddng te bao ung thu phoi 
A-549 vdi gia tri ED50 l i 4,2 \igfmL [14]. 

Chat 6 dugc phan lap dudi dang chat ran mau 
tring. Ket hgp dif lieu phd 'H-, "C-NMR va phd 
khoi (ESI-MS) cho pic ion phin tu tai m/z = 241 
[M+HJ* phu hgp vdi cdng thuc C[4Hi3N202. Phd 
'H- , ' ^C- NMR cho thay tdn tgi ciu tnic ciia dan vj 
propionic acid va y9-carboIine trong chat 6. Nd dugc 
the hien rat ro qua cic tin hieu ciia 1 nhdm acid (8c 
174,2), 2 nhdm methylen [6H 2,88 (2H, t, J = 7,5 
Hz), 5c3I,39; 5H 3,36 (2H, t, J = 7,5 Hz), 5c28,09] 
tren phd 'H-, '^C-NMR. Sy xuit hien ciia 2 tin hieu 
doublet cd tuang tic ortho tai 5H 8,24 (IH, d, J = 
5,0) va 7,94 (IH, d, J = 5,0 Hz), die trung cho cic 
proton di vdng tham H-3 va H-4; 4 proton vong 
tham H-5, H-6, H-7 va H-8 d 5H 8,19 (IH, d, 7 = 
7,5), 7,60 (IH, d,J= 8,0), 7,23 (IH, J = 7,5), 7,54 
(IH, d, J = 7,5) ciia yff-carboline da dugc thiy tren 
phd 'H-NMR cua 6. Cic dQ lieu phd 'H-, '̂ C-NMR 
cua 6 hoan toin phii hgp vdi so lieu phd ciia ^-
carboline-l-propionic axit ghi trong cung dung moi 
[15]. Vay ciu tnic ciia chit 6 chinh la axit ^-
carbolme-I-propionic. 

Chit 8 dugc phan lap dudi dgng tinh the khdng 
miu, hinh kim. Pho khoi lugng ESI-MS m/z: 410,5 
[M+H]*, 411,9 [M+2H]* (CztflaeOg). Phd 'H-NMR 
cho tin hieu ciia hai nhdm metyl 5H 1,73 (3H, s, H-
19), 1,26 (3H, s, H-17), tin hieu ciia mot nhdm 
exometylen vi I proton olephin tai 6H 5,57 (IH, d, J 
= 1,11, H-18) va 5,47-5,45 (2H, m, H-18 va H-3). 
Ngoai ra cdn xuit hien mgt sd tin hieu cua proton 
metylen mach vdng dgng AB 2,17-2,12 (IH, m, H-
6a), 1,94-1,88, (IH, m, H-6b) va 3,90-3,89 (IH, d,^ 
= 9,00, H-30b), 3,76-3,74 (IH, d,J= 8,99, H-30a). 
Ben canh dd cdn cd tin hieu cua 5 proton gin vdi oxi 
hong khoing tir 3,47-4,74 ppm vi tin hipu ciia hai 
proton metin khac tu 2,48-2,75 ppm. 

Phd '^C-NMR cho tin hieu ciia 20 cacbon trong 
dd c6 2 cacbon metyl, 3 cacbon metylen, 8 cacbon 
metin, 7 cacbon bic 4 trong dd cd mdt cacbon 
cacbonyl 5c 174,66. Sy hipn dien cua vong ketal (C-
11-C30) dugc khang dinh dya tren tin hipu tren phi 
'^C-NMR 5C 68,16 (C-30) vi 109,26 (C-I I) vi tin 
hieu ciia hai proton he spin AB 3,90-3,89 (IH, d, / = 
9,00, H-30b), 3,76-3,74 (IH, d,J= 8,99, H-30a). H^ 
vdng 5-lacton dugc xie djnh dya vao pho '•'C-NMR 
vdi tin hieu cua 5c 71,74 (C-7) va 174,66 (C-16). 
Tin hieu ciia proton H-7 tgi 5H 4,74 (IH, t,J= 2,74, 
H-7) chimg td H-7 phai la mdt proton ^-equatorial. 
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Them v i o dd cdn t h i y tin hipu ciia 4 cacbon gan vdi 
nhdm hydroxyl tgi 84,00 ( C - l ) , 80,94 (C-12), 77,64 
(C-15) va 73,29 (C-2) . K i t hgp c i c dir lieu phd M S 
v i N M R cho t h i y c h i t 8 la mpt quassinoit cd cdng 
thuc c iu tao l i C20H2GO9. So sanh vdi tai lieu tham 
kh io cho t h i y c h i t 8 chinh la eurycomanol . D i y la 
mpt trong nhung t h i n h p h i n chinh tgo nen vj d i n g 
ciia re c i y mgt n h i n . Ciing vdi euryeomanone, 
eurycomanol dugc biet den la mgt t rong hai hogt 
chi t chinh l im t i n g c u d n g va thiic day hocmon sinh 
dye nam testosteron [4] . 

Cac chi t daucosterol (2) , P-Sitosterol (3) va 
glucose (7) duge so sanh vdi chat chuan va tai lieu 
tham k h i o [5-7] thay hoan t o i n triing khdp. 
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