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TONG HOP MOT SO DAN XUAT AMIT CUA 3a-HYDROXY-LUP-
20(29)-EN-23,28 VGI AXIT AMIN

Bén Téa soan 3-11-2006 .
TRAN VAN LOC, TRAN VAN SUNG

Vién Hoa hoc, Vién Khoa hoco va Cong nghé Viet Nam

SUMMARY

Starting from 3a-hydroxy-Inp-20(29}).en-23 28-dioic acid, which is isolated with high vield

- from the planr Schefflera ocrophylla (Lour.) Harms (Araliaceae), a series of amide esters and

amide acids with amino acids have been synthesized. All the synthesized compounds are new.
Fhreir structures were determined by IR, MS and NMR spectroscopic methods.

[- MG PAU

Trong s6 cdc hop chilt thién nhién, cdc chat
tritecpen <6 khung lupan nhu nhém betulinic
axit ¢é nhiéu hoat tinh sinh hoc 1y thd nén ngay
cang dugc quan tam nghién ctru v€ mat hda hoc
vi dugc ly. Bén canh hoat tinh chéng viém [1],
~ gan day ngudi ta mdi phat hién hoat tinh chéng
khéi u [2, 3], chéng bénh nAm ngodi da nhiét
déi (Leishmania) [4] va chéng sot rét [5).

Betulinic axit, dihydrobetulinic axit va
platinic axit ¢ dugce phit hién la ¢é hoat tinh ¢
ché su phién ban cha vi rdt HIV-1 trong 1€ bio
lympho HY {6]. Mot dan xuadt chia nito cia
betulinic axit ky hiéu la RPR-103611 da duge
thong bdo & mot chat khang HIV [7]. Mot day
cic din xuit undecanoic amit ctia chit lup-
20(29)-en-28-oic axit di duge 1ong hop va dinh
gid hoat tinh trong t& bao CEM-4 va MT-4 nudi
cdy déi véi HIV-1. Ba chat trong s6 d6 cé hoat
tinh ¢ ché HIV 16 nét. Nghién ctu co ché tac
dung di cho thdy nhimg chit nay c¢é lién quan
tdi qud trinh tham nhép cia HIV-1 vao t& bao &
giai doan lien k&t muon [8]. Su cé mat cilia
nhém chitc amit trong mach nhdnh la quan
trong cho hoat tinh cua cdc chit nay. Cic din
xudt cua betulinic axit c6 thé lién quan 161 su
lien két mudn cla qua trinh hoa nhap gitra vi rat

va t& bao {9].

Trong qua trinh nghién ctiu sang loc cac hop
chit thién nhién ¢6 hoat tinh sinh hoc tir thuc
vat Viét Nam ching t&i d3 phan lap char 3o-
hydroxy-lup-20(29)-en-23,28-dioic axit (1) tir
cay chan chim (Schefflera octophylia) véi hiéu
sudt cao (5 - 7%) [10]. Hop chat nay thudc
khung lupan va c6 hoat tinh ddc nhe vdéi 1€ bao
[10]. Nhitng nghién ciu vé bin tdng hop cdc
din xuét ¢6 hoat tinh sinh hoc cia betulinic axit
dang trén cédc 1ap chi khoa hoc gdn day di khich
I¢ ching tof tién hanh tong hop cdc din xuat
diamit ctia chit 1.

11 - THUC NGHIEM

Téng hop 3a-axetoxy-lup-20(29)-en-23, 28-
diamit este

Lay 528 mg chit 2 (1 mmol) hoa tan trong
20 ml C,H; khan, cho viao 0,53 ml (6,0 mmol)
oxalylclorit, Hon hop duge khudy & nhiét do
phong 18 gid. Sau dé cat loai Cetly va
oxalylclorit du dudi dp suflt gidm,. Chdt rin con
lai dugc hod tan trong 40 ml CH,Cl,, thém vao 6
mmol trietyl amin va 3 mmol axit amin metyl
hoac etyleste hidroclorit. Tiép tuc khudy 20 gi&
& nhiét do phong. Hén hop phan img duge rira
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véi H,0, HCl lodng va cudi cing véi H,O. Lam
khan bing Na,SO,, cit loai dung moi dudi ap
suat giam thu dugc chédl ran, tach trén <ot
silicagen v&i hé dung méi n-hexan/EtOAc. Két
tinh lai thu duge cde chét sach:

Chit 3: CooHeN,O4
Dnc: 118°C (Me,CO/n-hexan). [a], * =
-17,0° (Me,CO, ¢ = 1,00), hiéu suat = 86%.

EI-MS: m/z (%) = 698 [M]*(100), 670 {42),
639 (40), 567 (39), 508 (65), 405 (12), 378 (30),

320 (70, 239 (48), 202 (32), 187 (86), 119

(100).

PC-NMR (CDCl, §/ppm): 176,5, 175,0 (C-
23, C-28); 170,4 (OAc);, 170,1 (2. COOEW);
150,9 (C-20); 109.4 (C-29); 75,0 (C-3); 61,3 (2.
" CH,CH,); 55,7 (C-17); 50,9 (C-9); 50,0 (C-18);
49,8 (C-4); 46,6 (C-19); 46,2 (C-5); 42,6 (C-14);
41,7; 41,3 (2. CH,CO0); 41,2 (C-8); 38,2 (C-
22); 37,6 (C-13); 37,1 (C-10); 33,9 (C-7); 33,6
(C-16); 33,0 (C-1); 30,7 (C-21); 29,3 (C-15);
25,5 (C-12); 22,8 (C-2); 20,9 (C-6); 20,7 (C-11);
19.4 (C-30); 17,1 (C-24); 16,6 (C-25); 16,2 (C-
26); 14,9 (C-27); 14,1 (2. CH, Gly).

Chat 4: C4,4HgN,O4

Pnc: 169 - 171°C (Me,CO/n-hexan). {a],* =
-20,4° (¢ = 1,00; Me,CO), hiéu sudt = 72%.

EI-MS: m/z (%) = 698 [M]°(100), 638 [M*-
CH,COOH] (42), 567 {44), 508 (68), 378 (32),
320 (67), 239 (48), 203 (52), 189 (92), 119
(100).

BC.NMR (CDCl,, 8/ppm): 175.8, 174,2 (C-
23, C-28); 173.9, 173.6 (2 COOMe); 169.9
(OAc); 150,9 (C-20); 109,3 (C-29): 75,1 (C-3);
55,7 (C-17); 52,4, 52,3 (2. OMe); 51,0 (C-9);
50,1 (C-18); 49,6 (C-4); 48,2, 47,9 (2 CH-Ala);
46,6 (C-19); 46,2 (C-5); 42,6 (C-14); 41,4 (C-8);
38,0 (C-22); 37,6 (C-13); 37,1 (C-10); 33,9 (C-
7); 33,6 (C-16); 33,0 (C-1); 30,8 (C-21); 29,3
(C-15); 25,5 (C-12); 22,7 (C-2); 20,9 (C-6); 20,7
(C-11); 19,5 (C-30); 18,4, 18,3 (2.CH,Ala); 17,2
(C-24); 16,6 (C-25); 16,3 (C-26); 14,9 (C-27).

Tong hop ciac din xuit 3a-hydroxy-lup-
20(29)-en-23,28-diamit

Thiy phan cdc cadt 3 - 10 bing NaOH 4 N
trong tetrahydrofuran/MeOH (1:1) & nhiét do
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phong 24 gi, Cat loal dung moi dudi dp suat
giam, can con lai duge hoa tan trong 15 m! nuée
cat va trung hoa biang HCl 5% dén pH = 6, chiét
bang CH,Cl, ba lan, dich chiét dugc rira véi
nudc, 1am khan bing Na,S0O,, loc dich chiét. Cat
loai dung moi va két tinh lai trong axeton ta thu
duoge cde chat 11 - 18.

Chit 11: Cy,H,,N,O,

Dnc: 188 - 189°C (Me,CO) [a]p > =-16,4°
(c = 2,00; Me,COy}, hieu sudt = 90%.

EI-MS: m/z (%) = 600 [M]"(10), 582 [M-
H,OJ", 481 (32), 466 (15), 379 (18), 316 (25),
292 (30), 203 (40), 189 (92), 175 (80), 161 (45),
133 (66), 119 (100}, 95 (82), 81 (72).

PC-NMR (CD;0D &/ppm ): 180.5, 179,8 (C-
23, C-28); 174,0; 173,5 (2. COOH-Gly); 152.4
(C-20); 109,9 (C-29); 74,0 (C-3); 57.0 (C-17)%;
52,2 (C-9)%: 51,3 (C-18); 52,1 (C-4); 48,1 (C-19);
46,0 (C-5); 43,7 (C-14); 426, 423 (2.
CH,COO0); 41,7 (C-8); 39,3 (C-22); 38,9 (C-13);
38,2 (C-10); 35,0 (C-7); 34,1 (C-16); 33,7 (C-1);
31,9 (C-21); 30,4 (C-15); 26,9 (C-12); 25,9 (C-
2); 21,9 (C-6); 21,8(C-11); 19,6 (C-30); 17,2 (C-
24); 17,0 (C-25); 16,9 (C-26); 15,1 (C-27).

Pnc:190 - 191°C (Me,CO) [alp* =-12,2°
(¢ = 1,00; Me,CO), hiéu suit = 92%.

EI-MS: m/z (%) = 628 [M]" (10), 610 {M-
H,OJ" (8), 495 (22), 379 (18), 322 (20), 203
(32), 189 (82), 175 (70}, 161 (40), 133 (50), 119
(79).

BC.NMR (CD;OD, &/ppm): 179.7, 179,0
(C-23, C-28); 176.8, 176.5 (2 COOH); 152.,4 (C-
20); 109,9 (C-29); 73,8 (C-3); 56,9 (C-17); 52,2
(C-9); 51,4 (C-18); 51,8 (C-4); 49,6, 49,2 (2
CH-Ala); 48,0 (C-19); 46,2 (C-5); 43,7 (C-14);
42,5 (C-8); 39,1 (C-22); 38,8 (C-13); 38,2 (C-
10); 35,1 (C-7); 34,0 (C-16); 33,7 (C-1); 31,9
(C-21); 30,5 (C-15); 26,9 (C-12); 26,1 (C-2);
21,8 (C-6); 21,7 (C-11); 19,7 (C-30); 17,3, 17,2
(2. CH;Ala); 17,4 (C-24); 17,3 (C-25); 16,9 (C-
26; 15,1 (C-27).

I - KET QUA VA THAO LUAN

L4 cay chan chim [Schefflera octophylia



(Lour.) Harms] thu hdi & Nghé An duoc siy
kho, nghién nho, chiét bing MeOH/H,O (8:2), &
60°C (rit 4 1an), cat loai dung mai dudi dp sudt
giam ¢ 40°C, phin can con lai duge thiy phan
bing dung dich NaOH (10%) trong MeOH, dun
héi luu trong 5 gidy, loc dung dich sau khi thuy
phén vi axit héa dich loc bang HCI (10%), pH =
3. Loc va rira két tha nhiéu lan bang H,O va
bang CHCl,. Say kho két 1a va két tinh lai 3 14n
trong hé¢ CHCl/MeOH (1 : 1) thu duge chat 1
'd9 tinh khiét 1a 98 - 99%.

Phé héng ngoai: v 3343, 1712 cm’. Cic
s6 licu phé 'H- va *C-NMR phi hop véi tai liéu
da cong bo [10].

Cac phan ng diéu ché dan xuit diamit cia
chét 1 duoc thue hién theo so do 1

Chit 1 ¢é hai nhém axit cacboxylic va mét
nhom hydroxyl déu ¢ kha niang phan tng véi
cic este cha amino axit. D€ thu duge san phim
amit & 2 nhém cacboxylic axit ta phai axetyl
héa nhém 3a-hidroxy clia 1 véi anhydrit axetic
trong pyr1d1n thu dugc san pham 2. Chét 2 duoe
chuyén vé dang clorua axit nhd qua phan ing
vdi oxalylchlorit trong benzen ¢ nhiét do phong.
Cit loai C,Hg va oxalylelorit du, sau dd cho
thém axit amin ankyleste hidroclorua trong
CH,CL/N(C,H;); ti 1¢ mol 1:3, khuay 24 gié ¢
nhiét do phong ta thu duge cdc sén phdm 3 - 10,

Viéc xdc dinh chinh xac cfu tric hoa hoc
clia céc san phdm tao thanh dua vao cdc phuong
phdp phé nhu phé khsi EI-MS, ESI-MS, phé
héng ngoai va cong hudng tir hat nhan 'H-,"C-
NMR mot chiéu va 2 chiéu.

Chit 3: Phd hdng ngoai ¢6 dinh hidp thu &
Vg, 3446,2 (NH), 17340 (tl, este cacbonyl) va
1661,7 cm’ (tl, amit cacbonyl). Phd khéi va
cham electron (EIMS) cho pic ion phan tir: m/z
= 698 [M]* v6i cudng dé manh. Phé cong hudng
tir hat nhan *H-NMR ¢6 hai triplet & = 6,1 ppm
(J = 5,5 Hz) va 6,3 ppm (J = 4.9 Hz) cla hat
nhém -NH amit diing canh -CH, ngoai cic tin
hiéu khic. Phé “C-NMR c¢é déng gép quan
trong cho viéc xic dinh cdu triic cla chit 3. Ta
thdy trong phd “C-NMR va phé APT cua 3 ¢
tin hiéu cha 40 nguyén tir cacbon trong do ¢é 26
nguyén tir cacbon bac 2 va cacbon bac 4, 14
nguyén tir cacbon bac 1 va bac 3. Su gdn phd

hodn toan phit hgp vdi ciu tric diamit da duge
dé nghi cho chit 3.

Tuong tu, dua vao cdc phuong phdp phan
tich phé khéi EI-MS, ESI-MS, phé héng ngoai
vi cong hudng tir hat nhan 'H-,""C-NMR chiing
t6i xdc dinh chinh xdc cdu tric héa hoc clia cic
san pham 4 - 10.

Dé thu cdc dan xuat 3a-hidroxy-lup-20(29)-
en-23,28-diamit chdng toi thuy phén cdc chat 3
- 10 biang NaOH 4 N trong tetrahidrofuran/
MeOH & nhiét do phong trong 24 gid. Sau dé

cét loal dung moi dudi 4p suat giam, can con lai

duoc hoad tan trong nude cdt, trung hoa bing

- HClI 5%, chiét bang CH,Cl,, dich chiét dugc rira

vé1 nudce, lam khan bang Na,SO,. Cit loai dung
moi va két tinh iai trong axeton ta thu dugc cac
chat 11 - 18,

Chat 11: Pho héng ngoai c6 dinh hap thu &
Vg 3426,0 (NH), 1733,8 (11, axit cacboxylic)
va 1636,3 cm (tl, amit cacbonyl). Pho khoi EI-
MS cho tin hiéu m/z = 600 [M]" phit hgp véi
cong thic cong C;Hi,N,O, cia chat 11. Trong
phé "C-NMR khong thay tin hiéu cla nhém
axetyl tin hiéu ctia hai nhém etyleste déu ¢6 su
thay déi. Ta thdy trong phé “C-NMR va phé
APT cia 11 chi con tin hiéu cia 34 nguyeén t
carbon trong dé cé 23 nguyén tir cacbon bic 2
va cacbon bac 4, 11 nguyén tir cacbon bac 1 va
bac 3.

Két hop phé EI-MS, 'H-,*C-NMR chiing 16i
nhan thiy nhém axetoxy va 2 nhém etyleste déu
d4 bi thuy phan dé tao thanh chét 3a-hydroxy-
lup-20(29)-ene-23.28-diamit 11.

Dya vao cic phuong phap phan tich phd
khéi EI-MS, ESI-MS, phé héng ngoai va cOng
huong tir hat nhan 'H-,"C-NMR chiing t6i xéc
dinh duoc chinh xdc cdu tric hda hoe cna céc
san phdm 12 - 18.

IV - KET LUAN

1. B4 chiét tach hop chit tritecpendiaxit 3o-
hydroxy-lup-20(29)-en-23,28-dioic axit 1 tr 14
cay chan chim (Schefflera octophylla Lour.)
duge thu hai & viing nidi Nghé An v6i ham lugng
12 5% (tinh theo trong luong 14 kho) va do tinh
khiét 1a 98 - 99%. Diéu ch€ dan xuvat 3a-
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COOH OOH

(CH3CO)20/Py

18h: 25°C W
AcOM

>
2 COOQOH

1/-oxalylchlorit; CsHs; 18h
2/-axit amin ankylester. HCI

(1:3); 24h; 28°C

OR: OR
NaOH
HOY D7, AcOY 7
“COR1 “COR
11. R, = Gly-OH 12. R = L.-Ala-OH 3. R = Gly-OEt 4. R = L-Ala-OMe

13.R,=L-Leu-OH 14.R,=LPhe-OH 5. R=LLeu-OMe 6.R =L-Phe-OFt
15.R,=L-Glu-OH 16.R=L-Tyr-OH 7.R=L-Glu(OMe)2 8.R =L-Tyr-OMe
17.R,=L-Trp-OH 18.R,;=L-Met-OH 9. R=L-Trp-OMe  10.R = L-Met-OMe

Sor dé 1. Tong mot s6 dan xuat diamit clia 3a-hydroxy-lup-20(29)-en-23,28 véi axit amin
axetoxy 2 véi hiéu suit phan tng 1a 89%. TAI LIEU THAM KHAO
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