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Abstract

Six compounds 12-hydroxyevodol (1), rutacvine (2). lupeol (3), friedelan-3-one (4), stigmasterol (S). and
daucosterol (6) were isolated from the methanol cxtract of the leaves of Tetradium glabrifolium by various
chromatographic experiments Their chemical structures werce elucidated by ESI-MS. 1D and 2D NMR experiments in

comparison with the reported data.
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1. MG DAU

Cay Dhu diu 14 nhin (Tetradiin glabrifolium
(Benth ) Hantl.) thugc ho Cam quyt (Rutaccac)
Trong nhimg ndm gin day, chi Terradium duge cac
nha khoa hoc trén thé gidi, quan tam nghién clu va
nhiéu hoat cht da dugc phat hién 1l cay thude nay
nhu:  phenol,  limonoit,  alcaloit,  flavonoit,
triterpenoit, lignan va courmarin (1-3]. Tuy nhicn,
hién nay cdc nghién ciru trong nugc vé loai T.
glabrifolium con rat hiém. Nhim gop phan lam sang
(6 thanh phan héa hoc va tim kiém cac hoat chat cd
hoat lmh sinh hoc cua cay Dau dau 1a nhin ching 16i
da tién hanh cdc nghién ciu vé thanh phan héa hoc
va mét sb hoat tinh sinh hoc ctia loai nay.

Bai bio nay thong béo két qua phén lap va xac
dinh céu tric cua 6 hop chat 12-hydroxyevodol (1),
rutaevine (2), lupcol (3), friedclan-3-onc (4).
stigmasterol (5) va daucosterol (6) tir dich chidt
metanol la cay T glabrifolium.

2. THYC NGHIEM VA PHUONG PHAP NGHIEN
cou

2.1. Méu thue vat

Mau la cdy Tetradium glabrifolium duge thu hai
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vao thang 6 nim 2011 tai Tay Thién, Vinh Phic.
Tén khoa hoc duge ThS. Nguyén Thé Cudmg, Vién
Sinh thai va Tai nguyén sinh vat gidm dinh. Mau
tieu ban duge luu trir tai Vign Sinh thai va Tai
nguyén sinh vat va Vién Hoa sinh bién, Vién Han
lam Khoa hgc va Cong ngh¢ Viét Nam.

2.2, Héa chit thiét bj

Sac ky: l6p_mong (TLC): Thuc hién trén bin
mong trang san DC-Alufolien 60 F254 (Merck
1.05715), RP18 F254s (Merck); phat hién chal bing
dén tir ngoai O hai budc séng 254 nm va 368 nm
hojic ding thudc thir la dung dich H;SO; 10% duge
phun déu lén ban mong, sdy kho réi ho néng tir tr
dén khi hign mau,

Séc ky cér (CC): Puge tién hanh vdi chat hép
phy la Silica gel pha thudng va pha dao. Silica ge!
pha thudmg 6 ¢& hat 13 0,040 - 0,063 mm (240 - 430
mesh). Silica gel pha dao ODS hogc YMC (30 - 50
Hm, Fulisilisa Chemical Ltd.).

Phé cong heong e hat nhén (NMR): Do trén
may Bruker AMS00 cua Vién Héa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Pho khoi hegng (ESI-MS): Do trén may LC-
MSD Agilent 1200 Series (USA) cua Vién Héa hoc
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céc hop chit thién nhién, Vién Han lam Khoa hoc va
Cong nghé Viét Nam.

2.3, Phin I3p céc hgp chit

I_,é cay Tetradium glabrifolium khé da duoc
nghlen thanh bt (3,5 kg) dugc chiét 3 lan mdi 1an 6
lit metanol néng trén thiét bj chiét siéu am (& 50°C,
mbi 1an 1 gid). Dich chiét dugc loc qua gidy loc,
gom lai va loai bo dung méi dudi ap suat giam thu
duge 180 g cin chiét melnnol Clin chiél néy duqc
hoa tan vio 2 lit nuée et va tién hanh chiét phin bd
1an lugt v&i hexan va ety! axetat (2x31) thu duge céc
cgn dich hexan (TGL-H, 50g) va (TGL-E, 40 g) va
16p nuoe (TGL N).

Cin chiét TGL-E (40 g) dugc hba tan ba"g
me(anol bd sung silica gcl u g I, ¢t logi dung
moi dén kho roi nghién min. H3n hop nay phan tach
thanh bon phin doan TGL-El, TGL-E2, TGL-E3 va
TGL-E4 bing sic ky cit silica gel pha thuomg vai hé
dung mdi ria giai gradient c6 do phan cyc tang dan
hexan/axeton: 50/1 — 1/1 (v/v).

Phin doan TGL-El duge tiép tyc phén tich
thanh 4 phan doan TGL-EIA, TGL-EIB, TGL-E1C
va TGL-E1D biing sic ky cgt silica gel pha thudng
st dung h¢ dung moi ria piai  hexan/axeton:10/1
(vv). Hop chét 3 thu duoc sau khl tinh ché phéan
doan TGL-E1A (250 mg) bing sic ky cot silica gel
pha thuomg sir dung hé dung méi rira giai hexan/etyl
axetat:1/1 (v/v) Kkét hgp voi sic ky cot silica gel pha
dao nira giai bang axeton/nude: 5/1 (v/v)

Hop chét 4 va § duge tinh ché tir phin doan
TGL-E2 (800 mg) bing séic ky cdt silica gel pha
thwong si  dung hé dung modi nra gidi
hexan/axeton/etyl axetat: 30/1/1 (v/v/v).

Phan doan TGL-E4 duge tiép tuc phan tach
thanh 4 phan doan TGL-E4A, TGL-E4B, TGL-E4C
vi TGL-E4D biing shc ky ct silica gel pha thuong
v3i hé dung méi rira giai cloroform/metanol: 30/1
(v/v). Hop chét 6 dugc tinh ché tir phan doan TGL-
E4B (500 mg) bing sic ky ct silica gel pha thuong
sir dung hé dung méi rira giai hexan/etyl axetat:2/1
(v/v) két hop vai sic ky cot silica gel pha thuéng sir
dyng hé dung moi rra giai cloroform/axeton:15/1
(vIv).

Lop nude (TGL N) cia dich chiét metanol duoc
cho chay qua cdt sac ky trao ddi ion véi chat hap
phy la Dianion HP-20 (Mitsubishi Kasci Co. Ltd,
Tokyo, 1000 g) véi hé dung mdi rira giai ting dan
néng d¢ metanol trong nuée (0, 25, 50, 75 va 100%)
thu dwge 5 phan doan (TGV-NI - TGV- NS) Hop
chét 1 va 2 thu dugc sau khi tinh ché tinh ché phan
doan TGL-E4D (1,1 g) biing séic ky cot silica gel pha
thudmg sir dung hé dung mdi rira giai hexan/axeton:
2/1(viv) két hop Vi sic ky cot silica gel pha thutmg
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st dyng hé dung maéi rira giai cloroform/etyl axetat:
371 (viv).

12-hydroxyevodol (1): dang vé dinh hinh mau
van% nhat. Cong thirc phan tir C3H,30,0 (M = 500).

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

Rutaevine (2): Tinh thé mau khéng mau. Cong
thire phén tir CyHyo09 (M = 486).

'H-NMR (500 MHz, DMSO) va "C-NMR (125
MHz, MeOD), xem ban

Lupeol (3): tinh the mz'lu tring, Cong thirc phan
tir CyyHyoO, (M = 426).

'H-NMR (500 M4z, CDCly) va “C-NMR (125
MHz, CDCly), xem béng 2.

Friedclan-3-onc (4): tinh thé mau tréng; diém
néng chay 267-268°C. Cong thirc phan tir CyoHs,0,
(M =426).

'H-NMR (500 MHz, CDCly) va '*C-NMR (125
Ml 1z, CDCly-DMSO) xem bang 2.

Stigmasterol (5): tinh thé hinh kim mau lrﬁng;
diém chay 170°C. Cong thirc phan td CysHyO, (M =
412),

"H-NMR (500 MHz, CDCl,) & (ppm): 3,53 (m,
H-3), 5,35 (br d, J = 3,5 Hz, H-6), 0,84 (3H, s, H-
18), 1,03 (3H, 5, H-19), 0,91 (3H, d, J = 6,5 Hz, H-
21), 5,15 (1H, dd, J = 8,5, 15,0 Hz, H-22), 5,02 (1H,
dd, /= 8,5, 15,0 Hz, H-23), 0,84 (3H, 1, J = 8,5 Hz,
H-26), 0,81 (3H, d, J = 6,8 Hz, H-28) v4 0,68 (3H, d,
J=9,5 Hz, H-29).

“C-NMR (125 MHz, CDCly) 8 (ppm): 37,26 (C-
1), 31,66 (C-2), 71,82 (C-3), 42,30 (C-4), 140,76 (C-
$), 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): bdt mau tring; diém nong chay
283-284°C. Céng thirc phan tir CysHgoOg (M = 576).

'H-NMR (500 MHz, DMSO) & (ppm): 3,43
(14, m, H-3), 5,32 (1H, br s, H-6), 0,68 (314, 5, H-
18), 0,96 (3H, s, H-19), 0,91 (3H, d, J = 6,5 Hz, H-
21), 0,84 (3H, 1, J = 7,6 Hz, H-26), 0,81 (3H,d,J =
6.8 Hz, H-27), 0,83 (3H, d,J = 17,3 Hz, H-29), 4,22
(1H, d.J = 8,0 Hz, H-1), 2,90 (m, H-2"), 3,12 (m,
H-3), 3,02 (m, H-4"), 3,07 (m, H-5°), 3,40 (in, H,-6")
va 3,64 (dd, J = 6,0, 10,0 Hz, Hy-6").

BC-NMR (125 MHz, DMSO) & (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-11), 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



TCHH, T.51(1),2013

(C-20), 18,56 (C-21), 33,33 (C-22), 25,47 (C-23),
45,13 (C-24), 28,70 (C-25), 19,63 (C-26), 22,59
(C-27), 19,03 (C-28), 11,73 (C-29). 100,79 (C-1°),

Cdc hop chdt limonit va tritecpenoit...

73,42 (C-2’), 76,67 (C-3), 70,08 (C-4"), 76,67 (C-5)
va 61,07 (C-6").

5: R= OH
6: R= 04-D glucose

Hinh 1. Cau tric hoa hoc cua 1-6

3. KET QUA VA THAO LUAN

Hop chat 1 thu duqc dudi dang bt va dinh hinh,
mau vang. Phé proton 'H-NMR xuft hién tin higu
cdng huong cua 4 nhém metyl bac ba tai § 0,86 (3H,
s, H-18), 0,91 (3H, s, H-26), 1,35 (3H, s, H-25) va
1,47 (3H. 5, H-24); 4 tin hi¢u singlet xuat hién o §
3,82, (1H, s, H-12), 4,06 (1H, s, H-15), 4,08 (1H, s,
H-1) va 5,46 (1H, H-17) goi y su c6 mat 4 nhom
oximetin; 2 tin hiéu proton cua | nhom oximetilen
déu & dang doublet véi hiing 50 J = 12,5 Hz ai § 4,67
(H3-19), 4,57 (Hp-19). Bén canh do trén phé proton
cling xudt hién 3 tin hidu proton olefin tai cac vj tri &
7,47 (1H, s, H-21), 7,61 (1H, s H- 23)\'3649(]” S,
H-22) goi y su co mjt caa vong furan Ihc B. Nhirog
tin hiéu trén phd 'H-NMR cia | gi ¥ cau tric dang
limonoid {4].

Phé “C-NMR va phd DEPT cua 1 xudt hién tin
hi¢u cla 26 nguyén tir cacbon trong dé cé 4 nhom
metyl, 3 nhém metilen, 8 nhom metin va 11 cacbon
bac 4. Théng qua cac twong tac tryc tiép H-C trén phd
HSQC, d¢ chuyén dich hoéa hoc ciia cac nguyén
proton duge gan vdi cic cacbon tuong ung (bang 1).
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So sanh vdi sb liéu phé cua coa hgp chét 12a-
hydroxyevodol [4) lhéy hoan toan phi hop tai cic
vi tri twong dng. Céu tric cia 1 duge khéng d|nh
thém dya wrén két qua phan nch pho 2 chitu
HMBC. Trén phé HMBC, xuat hién tuong tic
giira tin hi¢u proton & 4,08 (H-1) véi cac tin hiéu
cacbon & 169,83 (C-3)/69,32 (C-19); tuong tic
gitta tin higu proton § 2,92 (H,-2) va 2,75 (Hy-2)
vdi cac tin hi¢u cacbon § 79,01 (C-1)/169,83 (C-
3)/46,87 (C-10) cho phép xdc djnh by khung cia
vong lacton. Cac nguyén tir cacbon clia vong
cpoxy-lacton cling dugc xac dinh théng qua tuong
tac HMBC giita tin hiéu proton & 4,06 (H-15) véi
céc tin hiéu cacbon § 64,90 (C-14)/166,60 (C-16)
va giira tin hiéu proton & 5,46 (H-17) v&i céc tin
hiéu cacbon & 42,14 (C-13)/64,90 (C-14)1291
(C-18). Tuong tac giira tin hi¢u proton metyl )
0,86 (H-18) véi céc tin higu cacbon § 65,95 (C-
12)/42,14 (C-13)/64,90 (C-14)/76,63 (C 17) cho
lhay ¢4 nhom hydroxy tai vj tri C-12. Cau hinh lap
thé cva H-12 dugc xac dinh Ja B théng qua vige so
sanh d¢ chuyén dich cacbon va hing sb tuong tic
J v6i hop chit 12a-hydroxyevodol [4). Tuang tic
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HMBC giita tin hi¢u proton & 7,74 (H-21) véi cac tin
higu cacbon & 119,74 (C-20)/110,45 (C-22)/142,93
(C-23); gitra tin hiéu proton & 6,49 (H-22) véi cac tin
hiu cacbon & 119,74 (C-20)/141,72 (C-21)/142,93
(C-23); gitra tin hiéu proton § 7,61 (H-23) véi cic tin
hiéu cacbon & 119,74 (C 20)/141,72 (C-21)/110.45
(C-22) khing dinh sy xudt hién cia mdt vong furan.
Vong furan nay duge xdc dinh lién két voi vong
epoxy-lacton tai vj tri C-17 théng qua cac tuong tac
HMBC giira tin hig¢u proton 8 5,46 (H-17) véi cac tin
hi¢u cacbon & 119,74 (C-20Y/141,72 (C-21)/110.45
(C-22). Tir cac phan tich trén, hop chat 1 duge xac
dih 13 12a-hydroxyevodol, mot hop chat da duge
phan lgp tir loai Evodia rutaccarpa |4].

Hop chat 2 thu duge dudi dang tinh 1hé khom,
mau. Cac pho NMR cua 2 kha giong 1 goi ¥ hop chat
naycung 6 cau tric khung dang limonoit. Phéd proton
'H-NMR ciing xuat hign tin hi¢u cta 4 nhém metyl
bic ba tai & 0.66 (3, s. H-26). 1,22 (3H. s, H-24),
135 (3H, >, H-25) va 1,36 (3H, s, 11-18); 4 tin hidu
singlet cua nhom oximetin xudt hign & 8 4.16 (111, s,
H-15). 4,36 (1H. s, H-7), 4.39 (111, brs, M-1) va 5.51
(IH, s, 11-17): hai tin hi¢u proton cua 1 nhom
oximetilen deu & dang doublet v&i hing sd J = 12,5
Hztai §4,30 (1H, H-19), 3,18 (111, Hl,-19) Mot vong
furan thé /1 dic trung cho cac hop chit imonoit ciing
duge quan sat (hiy tai 8 7,45 (1H, br s, H-21), 7,44
(1H, d, J— 1.5 Hz, H-23) va 6,39 (1H, br s, H-22).

Phé “C-NMR va pho DEPT cia 2 xuat hién tin
hi¢u cua 26 nguyén tor cacbon trong dé ¢6 4 nhom
metyl, 4 nhom metilen, 9 nhém mcun va 9 cacbon bic
4, Thong qua cac tuong lc tryuc tiép H-C trén pl\o
HSQC, 4o chuycn dich hda hoc cia cac nguyén tu
proton duge gan vdi cac cacbon tuong img (bang 1).
Dyra vao bang 1, cé thé nhan thiy sy sai khic gitra 1
va 2§ cuong do con!; hudng cua tin hi¢u cacbon C-7
den C-13. Sy bién mat cua 2 tin hiéu cacbon bac 4 cla
ndi dai tai C-$ (140,30) va C-6 (141,94) ciing nhu tin
hi¢u oximetin C-12 (65,95) cuia hop chat 1. Bén canh
d6 12 su xudt hién thém 2 tin hi¢u cacbon metin (i vi
tri cong huong 81,47 (C-7), 63,61 (C-5) va sy chuyén
djch vé phia inromg yéu cua nhom cacbonyl (206.81
50 Vi 195 ,32) ciia hgp chét 2. Dicu ndy goi y su thay
doi cha yéu xay ra tai vj tri C-5, C-6, C-7vaC- 12 Tir
nhun% dir kién phé trén két hop véi so sanh s6 lidu
phd “C-NMR cua hop chat rutaevin [4] thdy hoan
toan phu hgrp G tAt ca cde vi tri uong ing

Chc i tri lién két duqc khéng dinh lai dya (rén Két
qué phan tich pho 2 chiéu HMBC. Tuong tac HMBC
gilfa tin hiéu proton metyl & 1,36 (H-18) véi céc tin
hiéu cacbon & 31,97 (C-12, CH,)/37,55 (C-13)/65.47
(C-14)/77,78 (C-17) khing dinh sy mat di ciia nhém
hydroxy tai vj tri C-12. Tuong tac giira tin hi¢u proton
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metyl & 0,66 (I1-26) v&i cac tin hiu cacbon &
81,47 (C-7, CH)/48,66 (C-8)/45,60 (C-9)/65,47
(C-14) khang dinh sy ¢ mit cua nhém hydroxy
tai vi tri cacbon C-7. Nhém cacbonyl § 206,81
duge xac dinh tai vi tri C-6 dya vao tuong tic
HMBC caa tin higu proton & 3,10 (H-5) voi tin
higu cacbon C-6. Tur cac phén tich trén va sy phi
hop hoan toan vé cac dir kién phd cua 2 va
rutacvin ¢6 thé khfmg dinh hop chdt 2 chinh la
rutacvin, mot hgp chat da duge phan lap tir loai
Evodia rutaecarpa [4].

Hop chit 3 phan lap duge dudi dang tinh 1hé,
mau trang. Phé '11-NMR cé dang mdt hgp chit
triterpenoit khung lup-20(29)-en vai cac tin hi¢u
cua 7 nhom metyl CHy egng huong ¢ ving trudng
manh, trong doé ¢6 6 nhom metyl bac ba CH, tai
cac gia trj dy 0,97 (3H, s. H-23), 0,76 (3H, s, H-
24), 0.83 (3H, s, H-25), 1,03 (311, s, 11-26), 0,94
(3H, s, H-27), 0,79 (3H, s, H-28) va mt tin hiéu
CHj tai 8 1,68 (311, br s, H-29) thudc nhanh iso-
propenyl. Tin hi¢u cta 2 proton olefin thuée nhanh
iso-propeny! tai &y 4,68 (1H, br s, H,-30) va 4 ,56
(1H, br s, Hy-30) rat dic trung cta hop chat lupan-
20,29-en. Ngoai ra. tin hiéu tai 3,19 (IH, dd J =
11,5, 5,0 Hz, H-3) khing dinh sy €6 mjt cia mot
nhom 0\|melm (CH-O) Ihuong xuat hign tai C-3

Pho PC-NMR ciia 3 xuat hién tin hi¢u cva 30
nguyén tir cacbon. Phao tich cdc tin hi¢u trén phd
DEPT xéac nhan duoc g6n1 7 cacbon metyl (CHy),
11 cacbon metilen (CH,), 6 cacbon metin (CH) va
6 cacbon khéng lién két vai dro (C). Nhanh iso
propenyl duge xac nhin boi cic tin hi¢u cua |
cacbon metilen tai § 109,33 (C-29) cung vai tin
higu ctia | cacbon béc bon tai 8 150,96 (C-20) va |
cacbon metyl § 19,33 (C-29). Ngoai ra, tin hi¢u
cua | cacbon oximetin tai § 79,03 (C-3) cho phép
xac nhgn c6 1 nhom hydroxyl trong phéan tr cua
hop chit 3.

So sanh 56 licu pho ' 'C-NMR cia hop chdt 3
vai s6 ligu cua hop chat triterpen khung lup-
20(29)-en di biét la lupeol (3p-hydroxylup-20(29)-
cne) [2] nhan duge sy phd hgp hoan toan o 1at ca
cac vj tri tuong tmg (xem bang 2). Nhin dinh nay
duge khing dinl thém khi xem xét dén hing so
tuong tic J cba proton H-3. Proton H-3 cong
huéng tai 83,19 (dd, J = 11,5, 5,0 Hz), véi hang s
twong tac Ja 1a 100, vi vay H-3 & vi tri axial (@) hay
o, tirc 1a nhom OH tai C-3 chiéim vi tri cquatorial (¢)
hay £ (5). Tir cac phan tich néu trén hop chat 3 duge
xéc dinh 1a 35- hydroxylup-20(29)-enc hay lupcol.

Hop chat 4 thu duoc duo dang chat két tinh
mau tring. Két qua pho khéi lugng ESI-MS (tai
miz: 427 (M+H]" va 449 [M+Na]') va phé cong
huéng tir hat nhan cho phép xac dinh cdng thic
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phin tir 13 CaoHsoO (M = 426). Phd 'H-NMR xudt  1ai 3 0,88 dui dang mét tin doublet (J = 6,5 Hz).
hién tin héu cia 8 nhém metyl irong d6 ¢6 7 nhém  Nhin chung, phd 'H-NMR c6 dang pho cia mjt
metyl bac 3 1ai 60,72, 0,87, 1,01, 1,00, 1,18, 1,05 va  hop che‘llirilccpen.

0,95 dudi dang cac singlet va mot nhom metyl bic 2

Bang 1: Dit kién phd NMR ciia 1, 2 va céc cht tham khao

1 2 4
c " . e HMBC | b [ HMBC
o e R I B vl B el el I Y [ v
1 7907901 | cH .08 (br 5) 3.9.19 | 819 | 82.68 | CH 439 (brs) 2.3
2,92 (dd, 17.0. 2.0) 2.71(4d, 16,0,3.0§ 1.3, 10,
2350 3496 | cry 35860170300 1310|359 3588 | CH | 3, (6s” 1610 300 19
3 [169.7]16983| C - 1709]169.98] C -
a 8118113 C 814 [8235] C -
4,510,
s 11203 14030| ¢ 64,5 | 63.61 | CH 3,10 (s) 193526
6 [141.9]141.94 C 207.2 /206,81 C -
7 195,3[195.33] C : 81.4 [ 81.47 | CH 136(5) 5,9,
§ (473 4730 C = 486 [4866 | C -
1.7,8, 10, 7.8.10,
9 428 | 4289 | CH | 278(0120) | 11209, [453 {4560 | CH | 2781200 | 75!
26 e
10| 469 | 4687 C E 356 [4602] C
1.90 (ddd
1113193183 CH, 17,0,14,0, 4,0) 8,9,12,13 (193 [19,66 | CH, 1,76*/ 1,86* 9,12
1,58 (d. 14.0)
12[659 | 6595 CH 3.83 (brs) 31,0 | 31,97 | CH; | 1,58°71.84° 1.3.5
13422 [42.04]_C s 372 [37.55] C -
14| 64,4 | 64,90 C - 65,9 | 65,47 C -
15] 506 | 50.63 | CH 4,06 (s) 14, 16 50.8 | 50,78 CH 4,16 (s) 14, 16
16 [166.5]166,60] C i 166.9]166.89] _C -
12,13, 14, 13, 14, 18,
17] 766 | 76,63 | cH 5,46 (s) 18,20,21, | 77,5 | 72,78 | CH 5.51(s) 14 18,
= 20,21
181291291 | CH 0,86 12,13, 14,
9 X 86 (s) 5% 205 | 2097 | chy 136 (s) 13, 14,17
3.67(d, 12,5 4304, 12.5)
1916036932 | CHy | 4005y | 13,910 | 698 | 69.78 | CHy 4.182d,12,5) 12, 13,26
20(119,7]119,74 5] - 120,0 (119,54 C -
21 (141,6(141,72| CH 7,74 (s) 20,22,23 |141.6]140.86| CH 7,45 (br s) 20, 22,23
22 [110,4[11045] CH 649 (s) 20,21.23 1103 [109,45] CH 6,39 (brs) _ [20,21,22
231(142,9(14293| CH 7.61 (s) 20,21,22 |1434[143,07| CH 7,44 (d, 1,5) 20,21,22
24255 | 25.54 | CH, 147 (s) 4,525 | 238 2393 | CH, 1,22 (5) 4,526
25250 25.04 | CH, 135(s) 4,5,24 | 28.8 [ 2835 CH, 143 (s) 4.5,25
26| 17,5 | 17.05 | CHy 0.9) () 7.8.9.14 | 147 | 14,57 | CH, 0,66 (s) 7,9, 14

*do trong DMSO, 125 Milz, “500 MHz, *do trong CDCl, ' cia 12-hydroxyevodol do trong DMSO, 400 MHz [4),
$6c coa rutacvine do trong DMSO & 90 MHz |4].

Phé "C-NMR xuét hién tin hi¢u cia 30 cacbon, 12), 42,59 (C-18); 10 cacbon metilen tai 6 22,03 (C-
trong d{) dya vao ket qua caa c{{c pho DEPT cho thay 1y, 41,27 (C-2), 41,04 (C-6), 17,99 (C-7), 35,78 (C-
hop chat 4 ¢6 7 cacbon bac bon tai § 212,82 (C-3), 11), 32,57 (C-15), 35,78 (C-16), 35,38 (C-19), 32,18
41,88 (C-5), 37,21 (C-9), 39,42 (C-13), 38,07 (C- (C-21), 39,00 (C-22); 8 cacbon metyl tai & 6,57 (C-
14), 29,75 (C-17), 27,92 (C-20); S cacbon melin tai &  23), 14,41 (C-24), 17,69 (C-25), 20,00 (C-26), 18,40
57,94 (C-4), 52,84 (C-8), 59,21 (C-10), 30,25 (C- (C-27), 31,86 (C-28), 31,56 (C-29), 35,10 (C-30).
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Trong d6, tin hi¢u coa nhém cacbonyl (C=0) dugc
xdc dinh tai §212,82 (C-3), tin hi¢u mét nhém metyl
bic 2 tai & 6,57/&; 0,88 (d, J = 7,0 Hz) dic trung
cho nhém metyl lién két véi cacbon C-4 cia khung
friedelan. T cac dir kign phd néu trén cho phép dy
dodn hop chat 4 1a friedelan-3-one. So sanh thém cac
dir kién phé cia 4 voi hop chal friedelan-3-onc 16].
diic bi¢t 12 gia tri & va hang s6 tuong tac J-coupling

Phan Van Kiém va cing sie

cua cac proton ta thiy hoan toan tring khép. Nhu
viy, hop chat 4 duge khing dinh 14 fricdelan-3-onc

vai cong thic phan wrla CyHgO (M =

426).

Cac hgp chal 5 va 6 duge xéc dinh 14
stigmasterol (S) {7) va daucosterol (6) 18] bing cach
50 sanh dir kién pho va cic hiing s6 vau ly véi cac

hop chét da dugc cong bé.

Bang 2+ Dir kign phd NMR ciia 3, 4 va cac chdt tham khao
3 4

¢ B | &M |DEPT|  8,* mult. (/= 112) B¢ | 8™ | DEM Sy (mult, J = 1z)
) | 387 | 3876 | CH, 2228 | 22,03 | CIL, 1,96 (m)
2| 275 | 2746 | cny 41,53 | 41,27 | ¢, 2'”("""‘('3")""0)2'28
30790 | 7903 | cH 3.19dd(11,5.5.0) [213,17]212.82] C -
41389 | 3889 C 58,24 | 57,94 | Cli 2,28 (m)
5| 553 [ 5536 | CH 42,14 [ 4188 | C -
6183 | 1835 | CH: 41,30 | 41,04 | CII
71343 | 3434 | CH, 18.24 | 17.99 | CH,
8] 409 [ 4088 | C 5302 | 52,84 | il
9505 | 50,50 | CH 3745 [ 3721 C
100372 [37221 | C 59,50 | 59.21 | €Nl
11210 | 2097 | CH; 35,64 | 35,78 | CH,
12] 25,2 | 2521 | CH, 30,50 | 30,25 | CH,
13/38.) [ 3811 ] CH 3971 [ 3942 C
4] 429 |4287] C 3831 [ 38,07 | C
15[ 2.5 | 2749 | CH: 32,78 | 32,57 | Clh,
16] 35.6 | 35.62 | CHs 36.01 | 3578 | Clls
17/ 430 | 43.03 | - 2999 | 2975 | C
18] 48,0 | 4836 | CH 4281 [ 4259 | cil
19/ 483 | 48,01 | CH | 238ddd(}1.11.6.0) | 3535 | 35.38 | Cll
20/1509 [15096| € B 2818 (2792 C -
210299 | 29,90 | CH, 3244 | 32,18 | Clly
22]40.0 | 40,03 | CH, 39,24 | 39,00 | Cl,
23 28,0 | 28,01 | CHy 097s 6.81 | 657 [ Cly 0,88 (d. 6.5)
u4[153 | 1538 | CHy 0.76s 14,65 | 14,41 | CH, 0.72(s)
25( 16,0 | 16,13 | CHy 0.83 s 17,94 | 17,69 | Cll, 0.87 (s)
26( 16,0 | 16,01 | CHy 1,03 s 20,25 | 20,00 | CH, 1,01 (s)
27) 14,6 | 14,58 | CH, 094 s 18,65 | 18,40 | Clly 1,00 (s)
28] 18,0 | 18,03 | CH; 0,79s 32,09 | 31,86 | CHy 1,18 (s)
290193 | 19,33 | CHy 1,68 br's 31,77 | 31,56 | CH, 1,05 (s)
301093 [109,33] CH, | 4,68brs,4,56brs | 3501 | 35,10 | CHs 0,95 (s)

‘o trong CDCly, 125 MHz, 500 MHz,
CDCly, 67,9 MHz [6).

“8¢ cba lupeol do trong CDCl; [S].

@8 cla fricde
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4. KET LUAN
Biing cac phuong phap phd két hop, chu tric héa 5.
hoc caa lan lugt duge xac dinh 1a: 12- hydroxyevodol
(1). rutacvine (2), lupeol (3), fricdelan-3-one (4),
stigmasterol (5) va daucosterol (6).
. ) . 6.
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