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Abstract 
Six compounds 12-hydroxyevodol (I), rutaevinc (2), lupeol (3), fTiedelan-3-one (4), stigmasterol (5), and 

daucosterol (6) were isolated from the methanol extract of the leaves of Tetradiiim glabrifolium by various 
chromatographic experiments Their chemical structures were elucidated by ESI-MS, ID and 2D NMR experiments in 
comparison with the reported data. 
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1. MO DAU 

Cay Dau dau la nhan {Tetradium glabrifolium 
(Benth) Hartl.) thudc hg Cam quyt (Rutaceae) 
Trong nhung nam gan day, ehi Tetradium dugc cac 
nha khoa hgc tren the gidi, quan tam nghien ciru va 
nhieu boat chat da dugc phat hien tir cay thudc nay 
nhu: phenol, limonoit, alcaloit, fiavonoit, 
triterpenoit, lignan va courniarin (1-3]. Tuy nhien, 
hien nay cac nghien cuu trong nudc vc loai T. 
glabrifolium cdn rat hiem. Nham gdp phan lam sang 
td thanh phan hda hgc va tim kiem cac boat chat cd 
boat tinh sinh hgc ciia cay Dau dau la nhan chiing ldi 
da ti6n hanh cac nghien ciru ve thanh phan hda hgc 
va mdt sd boat tinh sinh hgc ciia loai nay. 

Bai bao nay thdng bao ket qua phan lap va xac 
dinh cau true ciia 6 hgp chat 12-hydroxyevodol (1), 
rutaevine (2), lupeol (3), friedelan-3-one (4), 
stigmasterol (5) va daucosterol (6) tir djch chiet 
metanol la cay T glabrifolium. 

2. THl/C NGHIEM VA PHUONG PHAP NGHIEN 
CU'U 

2.L Mau thurc vgit 

Mau la cay Tetradium glabrifolium dugc thu hai 

vao thang 6 nam 2011 tai Tay Thien, VTnh Phue. 
Ten khoa hgc dugc ThS. Nguyen Th6 Cucmg, Vien 
Sinh thai va Tai nguyen sinh vat giam dinh. Mau 
lieu ban dugc luu trir tai Vien Sinh thai va Tai 
nguyen sinh vgt va Vi?n Hda sinh bien, Vien Han 
lam Khoa hgc va Cdng nghg Vigt Nam. 

2.2. Hda chat thiet bi 

Sdc ki- Idp mdng (TLC): Thuc hi?n tren ban 
mdng trang sHn DC-Alufolien 60 F254 (Merck 
1,05715), RP18 F254s (Merck); phat hi?n chat bang 
den tli ngoai d hai budc sdng 254 nm va 368 nm 
hogc diing thuoc thir la dung djch H2SO4 10% dugc 
phun deu Ien ban mdng, say khd rdi ho ndng tir tir 
den khi hi?n mau. 

Sdc ky cgt (CC): Dugc tien hanh vdi chat hap 
ph^ ta Silica gel pha thudng va pha dao. Silica gel 
pha thudng cd cd hgt la 0,040 - 0,063 mm (240 - 430 
mesh). Silica gel pha dao CDS hogc YMC (30 - 50 
|i,m, FuJisilisa Chemical Ltd.). 

Phd cgng hudng tir hgt nhdn (NMR): Do tren 
may Bruker AM500 ciia Vien Hda hgc, Vi?n Han 
lam Khoa hgc va Cdng ngh$ Vi?t Nam. 

Phd khdi lugng (ESI-MS): Do tren may LC-
MSD Agilent 1200 Series (USA) cua Vien Hda hQC 
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cac hgp chat thien nhien, Vien Han Iam Khoa hgc va 
Cong ngh? Vi^t Nam. 

2.3. Phan l^p cAe hqrp chkt 

La cay Tetradium glabrifolium khd da dugc 
nghien thanh bgt (3,5 kg) dugc chi6t 3 lan mdi lan 6 
lit metanol ndng tren thiet bj chiet sieu am (d 5 0 ^ , 
mdi lan I gid). Djch chiet dugc Igc qua giay Igc, 
gom lai va logi bd dung moi dudi ap suat giim thu 
dugc 180 g c$n chiet metanol. C^n chiet nay dugc 
hda tan vao 2 lit nudc cat va tidn hanh chiet phan bo 
Ian lugt vdi hexan va etyl axetat (2x31) thu dugc cac 
c5n djch hexan (TGL-H, 50g) va (TGL-E, 40 g) va 
Idp nudc (TGL-N). 

C$n chiet TGL-E (40 g) dugc hda tan bang 
metanol, bo sung silica gel ti I? 1:1, cat logi dung 
mdi den khd roi nghien mjn. Hdn hgp nay phan tach 
thanh bon phan dogn TGL-EI, TGL-E2, TGL-E3 vi 
TGL-E4 bang sfic ky cgt silica gel pha thudng vdi h? 
dung mdi rda giai gradient cd dg phan cgc tang diin 
hexan/axeton: 50/1 -» 1/1 (v/v). 

Phan dogn TGL-El dugc tiep tiic phan tach 
thanh 4 phan doan TGL-EIA, TGL-EIB, TGL-EIC 
va TGL-EID bang sac ky cgt silica gel pha thudng 
sii dyng h? dung mdi riia giai hexan/axeton:10/l 
(v/v). Hc^ chat 3 thu dugc sau khi tinh che phan 
doan TGL-EIA (250 mg) bing sac ky cgt silica gel 
pha thudng su dung h^ dung mdi rira giai hexan/elyi 
axetat:l/l (v/v) ket hgp vdi sac ky cgt silica gel pha 
dao rua giai bang axeton/nudc: 5/1 (v/v). 

Hgp chat 4 va 5 dugc tinh che tir phan doan 
TGL-E2 (800 mg) biing s k ky cdt silica gel pha 
thudng sir dung he dung mdi rua giai 
hexan/axeton/etyl axetat: 30/1/1 (v/v/v). 

Phan dogn TGL-E4 dugc ti^p tuc phan tach 
thanh 4 phan doan TGL-E4A, TGL-E4B, TGL-E4C 
va TGL-E4D bang sac ky cgt silica gel pha thudng 
vdi he dung mdi rira giai cIoroform/metanol: 30/1 
(v/v). Hgp chat 6 dugc tinh che tir phan doan TGL-
E4B (500 mg) b5ng sSc ky cgt silica gel pha thudng 
sir dyng h? dung mdi rira giai hexan/etyl axetal:2/l 
(v/v) ket hgp vdi sSc ky cdt silica gel pha thudng sir 
dyng he dung mdi riia giai cloroform/axeton:15/l 
(v/v). 

Lop nuac (TGL-N) cua dich chiet metanol du(?c 
cho chay qua cot sSc ky trao doi ion vai chat hap 
phil la Dianion HP-20 (Mitsubishi Kasci Co. Ltd, 
Tokyo, 1000 g) vai h? dung moi rira giai tang dan 
nong dp metanol trong nucfc (0, 25, 50, 75 va 100%) 
thu dirac 5 phan doan (TOV-Nl - TGV-N5). H(rp 
chat 1 va 2 thu dugc sau khi tinh ch6 tinh che phan 
dojn TGL-E4D (1,1 g) bang s5c ky cot silica gel pha 
thtrong su dyng he dung moi rua giai hexan/axeton: 
2/l(v/v) kft h(?p vdi sac ky cpt silica gel pha thuang 

Phan Vdn Ki?m vd cgng su 

sO dyng h? dung moi rOa giai cloroform/etyl axetat: 
3/1 (v/v). 

12-hydroxyevodol (1): d^ng vo djnh hinh mau 
vang nhat. Cong thiirc phan t i C24H2,0|o (M = 500). 

^H-NMR (500 MHz, DMSO) va "C-NMR (125 
MHz, MeOD) xem bang 1. 

Rutaevine (2): Tinh the may khong mau. Cong 
there phan tir CMHJOO, ( M = 486). 

' H - N M R (500 MHZ, DMSO) va "C-NMR (125 
MHZ, MeOD), xem bang 1. 

Lupeol (3): tinh (he mau trang. Cong thuc phan 
tirC,jH5oO,(M = 426). 

'H-NMR (500 MHz, CDCI,) va "C-NMR (125 
MHz, CDCIj), xem bang 2. 

Fricdclun-3-onc (4): tinh the mau trang; diem 
n6ng chay 267-268''C. Cong thuc phan tu CjoHsoO, 
(M = 426). 

'H-NMR (500 MHz, CDCIj) va "C-NMR (125 
MHz, CDCIj-DMSO) xem bang 2. 

Stigmasterol (5); tinh the hinh kim mau trang; 
diem chay 1 lifC. Cong thuc phan tur C29H48O, (M = 
412). 

' H - N M R (500 MHz, CDCI,) S (ppm): 3,53 (m, 
H-3), 5,35 (br i, J = 3,5 Hz, H-6), 0,84 (3H, s, H-
18), 1,03 (3H, s, H-19), 0,91 (3H, d , . / - 6,5 Hz, H-
21), 5,15 (IH, ii,J= 8,5, 15,0 Hz, H-22), 5,02 (IH, 
dd, J = 8,5, 15,0 Hz, H-23), 0,84 (3H, x,J= 8,5 Hz, 
H-26), 0,81 (3H, d, J = 6,8 Hz, H-28) va 0,68 (3H, d, 
J=9,5Hz, H-29). 

"C-NMR (125 MHz, CDCl,)<i(ppm): 37,26 (C-
1), 31,66 (C-2), 71,82 (C-3), 42,30 (C-4), 140,76 (C-
5), 121,73 (C-6), 31,90 (C-7), 31,90 (C-8), 50,16 (C-
9), 36,52 (C-10), 21,09 (C-11), 39,78 (C-12), 42,30 
(C-13), 56,87 (C-14), 24,37 (C-15), 28,93 (C-16), 
56,05 (C-17), 11,99 (C-18), 19,41 (C-19), 40,51 (C-
20), 21,22 (C-21), 138,33 (C-22), 129,27 (C-23), 
51,24 (C-24), 31,90 (C-25), 21,22 (C-26), 25,42 (C-
27), 19,04 (C-28) va 12,26 (C-29). 

Daucosterol (6): bpt may trang; diem nong chay 
283-284°C. Cong thiic phan tii CJSHMOJ ( M = 576). 

' H-NMR (500 MHz, DMSO) S (ppm): 3,43 
(IH, m, H-3), 5,32 (IH, br s, H-6), 0,68 (3H, s, H-
18), 0,96 (3H,s, H-19), 0,91 (3H,d, 7=6 ,5 Hz, H-
21), 0,84 (3H, t, J= 7,6 Hz, H-26), 0,81 (3H, i,J = 
6,8 Hz, H-27), 0,83 (3H, d, J = 7,3 Hz, H-29), 4,22 
(IH, d, J = 8,0 Hz, H-l'), 2,90 (ra, H-2'), 3,12 (m, 
H-3'), 3,02 (m, H-4'), 3,07 (m, H-5'), 3,40 (m, H.-6') 
va 3,64 (ii,J = 6,0, 10,0 Hz, Hb-6'). 

"C-NMR (125 MHz, DMSO) 5 (ppm): 36,79 
(C-1), 29,22 (C-2), 76,94 (C-3), 38,29 (C-4), 140,42 
(C-5), 121,11 (C-6), 31,33 (C-7), 31,38 (C-8), 49,58 
(C-9), 36,16 (C-10), 20,55 (C-ll), 39,33 (C-12), 
41,81 (C-13), 56,14 (C-14), 23,80 (C-15), 27,73 (C-
16) 55,42 (C-17), 11,61 (C-18), 18,90 (C-19), 35,43 
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(C-20), 18,56 (C-21), 33,33 (C-22), 25,47 (C-23), 73,42 (C-2'), 76,67 (C-3'), 70,08 (C-4'), 76,67 (C-5') 
45,13 (C-24), 28,70 (C-25), 19,63 (C-26), 22,59 va 61,07 (C-6'). 
(C-27), 19,03 (C-28), 11,73 (C-29), 100,79 (C-1'), 

Hinh 1: Cau triic hoa hgc cua 1-6 

3. KET QUA VA THAO LUAN 

Hgp chat 1 thu dugc dudi dang bdt vd djnh hinh, 
mau vang. Phd proton ' H-NMR xuat hien lin hi^u 
cgng hudng cua 4 nhdm metyl bac ba lgi 5 0,86 (3H, 
s, H-18), 0,91 (3H, s, H-26), 1,35 (3H, s, H-25) va 
1,47 (3H, s, H-24); 4 tin hi?u singlet xuat hi^n d 8 
3,82, (IH, s, H-12), 4,06 (IH, s, H-15), 4,08 (IH, s, 
H-l) va 5,46 (IH, H-17) ggi y sir cd mat 4 nhdm 
oximetin; 2 tin hieu proton ciia I nhdm oximetilen 
deu d dang doublet vdi hang sd J = 12,5 Hz tai 5 4,67 
(Ha-19), 4,57 (Hb-19). Ben cgnh dd tren pho proton 
Cling xuat hien 3 tin hi?u proton olefin tgi cac vj tri 5 
7,47 (IH, s, H-21), 7,61 (IH, s H-23) va 6,49 (IH, s, 
H-22) ggi y su cd mat ciia vdng furan th6 p. Nhirng 
tin hieu tren phd 'H-NMR cua 1 ggi y eau triic dgng 
limonoid [4]. 

Pho '^C-NMR va phd DEPT ciia 1 xuat hi?n tin 
hi?u cua 26 nguyen tir cacbon trong dd cd 4 nhdm 
metyl, 3 nhdm metilen, 8 nhdm metin va 11 cacbon 
bgc 4. Thdng qua cac tucmg tac true tiep H-C tren phd 
HSQC, dg chuyen djch hda hgc ciia cac nguyen tu 
proton dugc gan vdi cac cacbon tucrng iing (bang I). 

So sanh vdi sd Ii?u phd cua ciia hgp chat I2a-
hydroxyevodol [4] thay hoan toan phu hgp tgi cac 
vi tri tuang irng. CSu triic cua 1 dugc khang djiih 
them dya tren ket qua phan tich phd 2 chieu 
HMBC. Tren phd HMBC, xuSt hi?n tuang tac 
giiia tin hi?u proton 6 4,08 (H-I) vdi cac tin hieu 
cacbon 6 169,83 (C-3)/69,32 (C-19); tuong tac 
giua tin hi?u proton 5 2,92 (Ha-2) va 2,75 (Hb-2) 
vdi cac tin hi?u cacbon 5 79,01 (C-l)/169,83 (C-
3)/46,87 (C-IO) cho phep xac djnh bg khung cua 
vdng lacton. Cac nguyen tii cacbon ciia vong 
epoxy-Iacton cung dugc xac djnh thdng qua tucmg 
tac HMBC giija tin hieu proton 5 4,06 (H-15) vdi 
cac tin hi?u cacbon 5 64,90 (C-I4)/166,60 (C-16) 
va giua tin hieu proton 5 5,46 (H-I7) vdi cac tin 
hieu cacbon 5 42,14 (C-I3)/64,90 (C-14)/I2,9I 
(C-18). TuoTig tac giira tin hi?u proton metyl 5 
0,86 (H-18) vdi cac tin higu cacbon 5 65,95 (C-
12)/42,14 (C-I3)/64,90 (C-I4)/76,63 (C-17) cho 
thay cd nhdm hydroxy tgi vj tri C-12. CSu hinh Igp 
the cita H-12 dugc xac djnh la y? thdng qua vi?c so 
sanh dg chuyen djch cacbon vk hSng s6 tuang tac 
J vdi hgp chat I2a-hydroxyevodoI [4]. Tuong tac 
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HMBC giQa tin hi?u proton 5 7,74 (H-21) vdi cac tin 
hieu cacbon 5 119,74 (C-20)/110,45 (C-22)/l 42,93 
(C-23); giO-a tin hi?u proton 5 6,49 (H-22) vdi cac lin 
hieu cacbon 5 119,74 (C-20)/l41,72 (C-21)/142,93 
(C-23); giua tin hieu proton 5 7,61 (H-23) vdi cac tin 
hieu cacbon 5 119,74 (C-20)/141,72 (C-21)/110,45 
(C-22) khang djnh su xuSt hien cua mgt vdng furan. 
Vdng furan nay dugc xac djnh lien ket vdi vdng 
epoxy-Iacton tgi vj Iri C-17 thdng qua cac tuang tac 
HMBC giiJa tin hieu proton 6 5,46 (H-17) vdi cac tin 
hieu cacbon 5 119,74 (C-20)/t41,72 (C-21)/l 10,45 
(C-22). Tir cac phan tich tren, hgp chat 1 dugc xac 
dinh la 12a-hydroxycvodol, mgt hgp chat da dugc 
phan Igp lir loai Evodia rutaecarpa [4]. 

Hgp chat 2 thu dugc dudi dang tinh the khdng 
mau. cac phd NMR ciia 2 kha gidng I ggi y hgp chat 
nay cung cd cau triic khung dang limonoit. Phd proton 
'H-NMR cung xuat hien lin hieu ciia 4 nhdm metyl 
bac ba tgi 5 0,66 (3H, s, H-26), 1.22 (3H, s, H-24), 
1,35 (3H, s, H-25) va 1,36 (3H, s, H-18); 4 lin hieu 
singlet cua nhdm oximetin xuat hi?n d 5 4,16 (III, s, 
H-15), 4,36 (IH.s, H-7), 4,39 (Ml, brs, ll-l) va 5.51 
(IH, s, 11-17): hai tin hieu proton ciia 1 nhdm 
oximetilen deu d dang doublet vdi iiang so J = 12.5 
Hz tai 5 4,30 (1H, H,-l 9), 4,18(1 H, H^-19) Mgt vdng 
furan the^ dac trung cho cac hgp chat limonoit cung 
dugc quan sat thay tai 5 7,45 (IH. br s, H-21), 7,44 
(IH, d, J= 1,5 Hz. H-23) va 6.39 (1H. br s, H^22). 

Pho "C-NMR va phd DEPT ciia 2 xual hien tin 
hieu ciia 26 nguyen tir cacbon trong dd cd 4 nhom 
metyl, 4 nhdm metilen, 9 nhdm metin va 9 cacbon bac 
4. Thong qua cac tuong tac true tiep H-C tren plid 
HSQC, do chuyen djch hda hgc ciia cac nguyen tii 
proton dugc gan vdi cac cacbon tuang irng (bang 1). 
Dya vao bang I, cd the nhan thay su sai khac giira 1 
va 2 d cudng do cgng hudng cua tin hieu cacbon C-7 
den C-13. Sy bien mat cua 2 lin hieu cacbon bac 4 cua 
n6i ddi tai C-5 (140,30) va C-6 (141,94) cung nhu tin 
hieu oximetin C-12 (65,95) ciia hgp chat L Ben canh 
do la su xuat hien them 2 tin hieu cacbon metin tgi yj 
Iri cong hudng 81,47 (C-7), 63,61 (C-5) va su chuyen 
djch ve phia trudng yeu cita nhdm cacbonyl (206,81 
so vdi 195,32) ciia hgp chat 2. Diau nay ggi y su thay 
doi chii y8u xay ra tai vi tri C-5, C-6, C-7 vaC-12. Tir 
nhirng dir kien phd tren ket hgp vdi so sanh sd lieu 
ph6 '̂ C-NMR ciia hgp chat rutaevin [4] thay hoan 
toan phil hgp d tat ca cac vi tri tuong irng 

Cac vj tri lien k6t dugc khang djnh lai dua tren ket 
qua phan tich phd 2 chiSu HMBC. Tuong tac HMBC 
giira tin hieu proton metyl 6 1,36 (H-18) vdi cac lin 
hi?u cacbon 5 31,97 (C-12, CH2)/37,55 (C-13)/65,47 
(C-I4)/77,78 (C-17) khSng djnh sir mil di ciia nhdm 
hydroxy tai vi tri C-12. Tuang tac giiJatin hieu proton 

Phan Vdn Ki?m vd cgng si^ 

metyl 5 0,66 (H-26) vdi cac tin hi?u cacbon 5 
81,47 (C-7, CH)/48,66 (C-8)/45,60 (C-9)/65,47 
(C-14) khang dinh s\f cd mat ciia nhdm hydroxy 
tai vi tri cacbon C-7. Nhdm cacbonyl 5 206,81 
dugc xac djnh tgi vj tri C-6 d\ra vao tuang tac 
HMBC ciia tin hi^u proton 5 3,10 (H-5) vdi tin 
hi^u cacbon C-6. Tir cac phan tich tren va sg phii 
hgp hoan loan ve cac du ki?n phd eua 2 va 
rutaevin cd the khang djnh hgp chat 2 chinh la 
rutaevin, mgt hgp chat da dugc phan lap tir loai 
Evodia rutaecarpa [4]. 

Hgp chat 3 phan lap dugc dudi dang tinh the, 
mau trang. Phd 'H-NMR cd dang mgt hgp chat 
triterpenoit khung lup-20(29)-en vdi cac tin hieu 
ciia 7 nhdm mclyl CHi cgng hudng d vimg Irudng 
manh, trong dd cd 6 nhdm metyl bac ba CH3 tai 
cac gia trj ^i, 0.97 (3H, s, H-23), 0,76 (3H, s, H-
24), 0,83 (3H, s, 11-25), 1,03 (3H, s, H-26), 0,94 
(3H, s, H-27), 0,79 (3H, s, H-28) va mdt tin hieu 
CH, tai 5 1,68 (311. br s, H-29) thuoc nhanh iso-
propenyl. Tin hieu ciia 2 proton olefin thugc nhanh 
iso-propenyl tai A^ 4,68 (IH, br s, H^-30) va 4,56 
(1II, br s, 1 lb-30) rat dac trung ciia hgp chat lupan-
20,29-en. Ngoai ra, tin hieu tai 3,19 (IH, AA J = 
11,5, 5,0 Hz, H-3) khang djnh sir cd mat ciia mdt 
nhdm oximetin (CH-0) thudng xuat hien tai C-3 

Phd "C-NMR ciia 3 xuat hien tin hieu ciia 30 
nguyen tir cacbon. Phan tich cac tin hieu tren phd 
DEPT xac nhan dugc gdm 7 cacbon metyl (CH3), 
11 cacbon metilen (CH2), 6 cacbon metin (CH) va 
6 cacbon khdng lien ket vdi hidro (C). Nhanh iso 
propenyl dugc xac nhan bdi cac lin hieu ciia 1 
cacbon metilen tai 5 109,33 (C-29) ciing vdi tin 
hieu ciia 1 cacbon bac bdn tai 5 150,96 (C-20) va 1 
cacbon metyl 5 19,33 (C-29). Ngoai ra, lin hieu 
ciia 1 cacbon oximetin lai 5 79,03 (C-3) cho phep 
xac nhan cd 1 nhdm hydroxyl trong phan tir ciia 
hap chat 3. 

So sanh sd lieu phd '^C-NMR ciia hgp chat 3 
vdi so lieu ciia hgp chat triterpen khung lup-
20(29)-en da bi^ la lupeol (3^-hydroxylup-20(29)-
ene) [2] nhan dugc su phii hgp hoan toan d tat ca 
cac vi tri luang irng (xem bang 2). Nhgn djnh nay 
dugc khiing djnh them kbi xem xet den hang sd 
tuong tac J cua proton H-3. Proton H-3 cgng 
hudng tai 5 3,19 (dd, J = 11,5, 5,0 Hz), vdi hang sd 
tuong lac JH-2 H-3 ldn, vi vay H-3 d vi tri axial (a) hay 
a, tuc la nhdm OH tai C-3 chiem vi tri equatorial (e) 
hay ̂  [5]. Tir cac phan lich neu tren hop chat 3 dugc 
xac dinh la 3/'-hydroxylup-20(29)-ene hay lupeol. 

Hgp chat 4 thu dugc dudi dang chat ket tinh 
mau trang. Ket qua phd khoi lugng ESI-MS (tai 
m/z: 427 [M+H]' va 449 [M+Na]') va phd cgng 
hudng tir hat nhan cho phep xac dinh cdng thiic 
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phan tir la CjoHsoO (M = 426). Phd 'H-NMR xuat 
hi?n tin h?u ciia 8 nhom metyl trong do co 7 nh6m 
metyl b|c 3 t?i 6 0,72, 0,87, 1,01, 1,00, 1,18, 1,05 va 
0,95 duoi dgng cac singlet va mpt nhom metyl bac 2 

Cac hop chai Umonit va Iritecpenoil... 

till 5 0,88 duAi d?ng mOt tin doublet (J = 6,5 Hz). 
Nhin chung, pho 'H-NMR CO djng ph6 cua mQt 
hgp chat tritecpen. 

C 

1 

2 

3 
4 

5 

6 
7 
8 

9 

10 

11 

12 
13 
14 
15 
16 

17 

18 

19 

20 
21 
22 
23 
24 
25 
26 

Bang 1: DQ ki^n p loNMR cOa 

1 

•8c 

79,0 

35,0 

169,7 
81,1 

140,3 

141,9 
195,3 
47,3 

42,8 

46,9 

31,9 

65,9 
42.2 
64,4 
50,6 
166,5 

76,6 

12,9 

69,3 

119,7 
141,6 
110,4 
142,9 
25,5 
25,0 
17,5 

Sc-* 

79,01 

34,96 

169,83 
81,13 

140,30 

141,94 
195,33 
47,30 

42,89 

46,87 

31,83 

65,95 
42,14 
64,90 
50,63 
166,60 

76,63 

12,91 

69,32 

119,74 
141.72 
110,45 
142,93 
25,54 
25,04 
17,05 

DEPT 

CH 

CH; 

C 
C 

C 

C 
C 
C 

CH 

C 

CH2 

CH 
C 
C 

CH 
C 

CH 

CHj 

CHj 

C 
CH 
CH 
CH 
CHj 
CHJ 

CHj 

6„"" 
mult, (y= Hz) 

4.08 (br s) 
2,92 (dd, 17,0,2,0) 
2,75 (dd, 17,0,3,0) 

-

-
. 

2,78 (d, 12,0) 

-
1,90 (ddd, 

17,0,14,0,4,0) 
1,58 (d, 14,0) 
3,83 (brs) 

4,06 (s) 

5,46 (s) 

0,86 (s) 

4,67 (d, 12,5) 
4,57 (d, 12,5) 

7,74 (s) 
6,49 (s) 
7,61 (s) 
1,47 (s) 
1,35 (s) 
0,91 (s) 

HMBC 
(H->C) 
3,9, 19 

1,3, 10 

1,7,8, 10, 
11, 12,19, 

26 

8,9, 12, 13 

14, 16 

12, 13,14, 
18,20,21, 

22 
12, 13, 14, 

17 

1,3,9,10 

20, 22,23 
20,21,23 
20,21,22 
4, 5, 25 
4, 5, 24 

7,8,9,14 

1,2 va cdc chat tham khao 

2 

•6c 

81,9 

35,9 

170,9 
81,4 

64,5 

207,2 
81,4 
48,6 

45,3 

45,6 

19,3 

31,0 
37,2 
65,9 
50,8 
166,9 

77,5 

20,5 

69,8 

120,0 
141,6 
110,3 
143,4 
23,8 
28,8 
14,7 

Sc"* 

82,68 

35,88 

169,98 
82,35 

63,61 

206,81 
81,47 
48,66 

45,60 

46,02 

19,66 

31,97 
37,55 
65,47 
50,78 
166,89 

77,78 

20,97 

69,78 

119,54 
140,86 
109,45 
143,07 
23,93 
28,35 
14,57 

DEPT 

CH 

CHi 

C 
C 

CH 

C 
CH 
C 

CH 

C 

CHJ 

CHJ 

C 
C 

CH 
C 

CH 

CHj 

CHJ 

C 
CH 
CH 
CH 
CHJ 

CHJ 

CHJ 

OH 
mult, (y= Hz) 

4,39 (br s) 
2,71 (dd, 16,0, 3,0) 
2,91 (dd, 16,0,3,0) 

-
-

3,10 (s) 

-
4,36 (s) 

-
2,78 (d, 12,0) 

-
1,76*/1,86* 

1,58*/1,84* 

-
-

4,16 (s) 

-
5,51 (s) 

1,36 (s) 

4,30 (d, 12,5) 
4,18 (d, 12,5) 

7,45 (br s) 
6,39 (br s) 
7,44 (d, 1,5) 

1,22 (s) 
1,43 (s) 
0,66 (s) 

HMBC 
(H^C) 

2,3 
1,3,10, 

19 

4, 5,10, 
19,25,26 

6,9, 

7, 8,10, 
11, 12,19 

9,12 

1,3,5 

14,16 

13,14,18, 
20,21 

13,14,17 

12,13,26 

20,22,23 
20,21,22 
20,21,22 

4, 5,26 
4, 5,25 
7,9,14 

irong DMSO, '125 MHz. '500 MHz, 'do trong CDCIj 'Sc ciia 12-hydroxyevodol do trong DMSO, 400 MHz [4], 
ciia rutaevine do trong DMSO 6 90 MHz [4]. 

Pho C-NMR xuat hien tin hieu cua 30 cacbon, 
trong do dua vao ket qua ciia cac pho DEPT cho thay 
hgp chat 4 co 7 cacbon bac b6n tai 5 212,82 (C-3), 
41,88 (C-5), 37,21 (C-9), 39,42 (C-13), 38,07 (C-
14), 29,75 (C-17), 27,92 (C-20); 5 cacbon metin tai 8 
57,94 (C-4), 52,84 (C-8), 59,21 (C-10), 30,25 (C-

12), 42,59 (C-18); 10 cacbon metilen t?i 522,03 (C-
1), 41,27 (C-2), 41,04 (C-6), 17,99 (C-7), 35,78 (C-
11), 32,57 (C-15), 35,78 (C-16), 35,38 (C-19), 32,18 
(C-21), 39,00 (C-22); 8 cacbon metyl t?i 56,57 (C-
23), 14,41 (C-24), 17,69 (C-25), 20,00 (C-26), 18,40 
(C-27), 31,86 (C-28), 31,56 (C-29), 35,10 (C-30). 
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Trong do, tin hieu ciia nhdm cacbonyl (C=0) dugc 
xac djnh tgi 5 212,82 (C-3), tin hieu mgt nhdm metyl 
bgc 2 tai 5c 6,57/5H 0,88 (d, J = 7,0 Hz) dac trung 
cho nhdm metyl lien ket vdi cacbon C-4 ciia khung 
friedelan. Tir cac du kien phd neu tren cho phep du 
doan hgp chat 4 la friedelan-3-one. So sanh Ihcin cac 
dii kien phd ciia 4 vdi hgp chat friedelan-3-one (6], 
dgc bi?t la gia tri 8^ va hang sd tuang tac ^-coupling 

Phan Vdn Ki?m vd cgng su 

cija cac proton ta thay hoan loan triing khdp. Nhu 
vay, hgp chat 4 dugc khang djnh la friedelan-3-one 
vdi cdng thirc phan tir la C30H50O (M = 426). 

Cac hgp chat 5 va 6 dugc xac djnh la 
stigmasterol (5) [7] va daucosterol (6) [8] bang each 
so sanh du kien pho va cac hang sd vat ly vdi cac 
hop chat da dugc edng bd. 

Bdng 2 Diiki?n phd NMR cua 3, 4 va cac chat tham khao 

c 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 

•6r 

38,7 

27,5 

79,0 

38,9 

55,3 

18,3 

34,3 

40,9 

50,5 

37,2 

21,0 

25,2 

38,1 

42,9 

27,5 

35,6 

43,0 

48,0 

48,3 

150,9 

29,9 

40,0 

28,0 

15,3 

16,1 

16,0 

14,6 

18,0 

19,3 

109,3 

? J.b 
Or 
38,76 

27,46 

79,03 

38.89 

55,36 

18,35 

34,34 

40,88 

50,50 

37,21 

20,97 

25,21 

38,11 

42,87 

27,49 

35,62 

43.03 

48,36 

48,01 

150,96 

29,90 

40,03 

28,01 

15,38 

16,13 

16,01 

14,58 

18,03 

19,33 

109,33 

DEPT 

CHJ 

CHJ 

CH 

C 

CH 

CH, 

CH, 

C 

CH 

C 

CH, 

CHj 

CH 

C 

CH, 

CH, 

CH J 

CH 

C 

Cllj 

CHJ 

CHJ 

CHJ 

CHJ 

CHJ 

CHJ 

CHJ 

CHJ 

CHJ 

Sii'-'mult. (./= 11/) 

3,19 dd (11,5, 5,0) 

2,38ddd(ll , 11.6.0) 

0,97 s 

0,76 s 

0,83 s 

1,03 s 

0,94 s 

0,79 s 

1,68 brs 

4,68 br s, 4,56 br s 

4 

•6r 

22,28 

41,53 

213,17 

58,24 

42,14 

41,30 

18,24 

53.12 

37.45 

59,50 

35,64 

30,50 

39,71 

38.31 

32,78^ 

36,01 

29,99 

42.81 

35,35 

28.18 

32.44 

39,24 

6.81 

14,65 

17,94 

20,25 

18,65 

32,09 

31,77 

35,01 

V" 
22,03 

41,27 

212,82 

57,94 

41,88 

41,04 

17,99 

52,84 

37,21 

59.21 

35,78 

30,25 

39,42 

38,07 

32,57 

35,78 

29,75 

42,59 

35,38 

27,92 

32,18 

39,00 

6,57 

14,41 

17,69 

20,00 

18,40 

31,86 

31,56 

35,10 

DEPl 

Cllj 

CH, 

C 

CH 

C 

CH, 

Cllj 

CH 

C 

CH 

CHJ 

CHj 

C 

C 

CH, 

CH, 

C 

CII 

Cllj 

C 

CII, 

CII; 

Cllj 

CHJ 

Cllj 

CHJ 

CHJ 

CHJ 

CHJ 

CHJ 

SII''(mult, y= Hz) 

1,96 (m) 

2,39 (dd, 4,0, 14,0)2,28 
(m) 

2,28 (m) 

-

-
-

0,88 (d, 6,5) 

0,72 (s) 

0,87 (s) 

1,01 (s) 

1,00 (s) 

1,18 (s) 

1,05 (s) 

0,95 (s) 

'ilotrong CDClj,'125 
CDCIJ, 67,9 MHz [6]. 

MHz, '500 MHz, 'dc cua lupeol do trong CDCIj [5], ®5c cua friedclan-3-one do trong 
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(1) (2) 

Hinh 2: Cac tuong lac HMBC (H --» C) chinh ciia 1 va 2 

4. KET LUAN 

BSng cac phucmg phap pho kcl hgp, cau true hda 
hgc ciia lan lugt dugc xac djnh la: 12- hydroxycvodol 
(1), rutaevine (2), lupeol (3), friedelan-3-one (4), 
stigmasterol (5) va daucosterol (6). 
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