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Abstract 

Three triterpenes with the ursane skeleton were isolated from the n-hexane and ethyl acetate extracts of Eriobotrya 
poilanefs leaves collected in national park Bi Dup, Nui Ba, Lam Dong province. Their structures were elucidated by 
analysis of MS, NMR spectra and comparison with the published data. They are ursolic acid, ursolic aldehyd and 
pomolic acid. 

1. MO DAU 

Hg Hoa hdng (Rosaceae) Id mdt hg thuc vat ldm 
vdi gdn 3000 lodi thudc 100 chi klidc nhau. Trong dd, 
Eriobotrya Id mgt chi nhd vdi kliodng 10 lodi, xudt xir 
tir ddng vd ddng nam chau A. Q Viet Nam, theo tdc 
gid Phgm Hodng Hd, chi Son trd {Eriobotrya) gdm cd 
13 lodi [1] dugc phdn bd d nhieu noi trong cd nude. 
Trong so do mdi chi cd mgt vdi lodi dugc nghien cuu. 
Dac biet la lodi Eriobotrya japonica Lindl., cd ten 
tilng Anh Id Loquat vd tilng Viet Id Ty bd diep hay 
Son trd Nhdt bdn da dugc cdc nhd khoa hgc tren the 
gidi nghien cuu vd phdt hign nhieu hgp chat cd cdu 
tnic hoa hgc vd hogt tinh sinh hgc ly thii. Vi dy nhu 
hoat tinh chong oxi hda ciia cdc tritecpen axit hay 
boat tinh ching khoi u cua cdc hgp chat megastigman 
glycosit vd polyphenol phdn lap tir Id cay E. japonica 
[2, 3]. Cdc kit qud thu vj vl hda hgc vd hogt tinh dugc 
ly ciia cdy E. japonica thiic ddy chiing tdi nghien ciiru 
thanh phdn hoa hgc cua cdc lodi khdc thudc Chi Son 
trd d Viet Nam. Cdy Son trd Poilane {Eriobotrya 
poilanei J. E. Vid.) Id cdy dgi mdc cao 15 m. Id ddi 15 

18 cm, phdn bo nhilu d Ldm ddng [1]. Ket qud tra 
cuu tdi lieu cho thay, den nay chua cd tdi lieu ndo ve 
thanh phan hda hgc ciia cdy Son trd Poilane. Bdi bdo 
ndy cdng bd viec phdn lap vd xdc djnh cdu triic ciia 
ursolic acid (1), ursolic aldehyd (2) vd pomolic axit 
(3) tir djch chilt w-hexan vd etyl axetat cua Id cay nay. 

2. THUC NGHIEM 

2.1. Hoa chat va thiet bj 

Phd cdng hudng tir hgt nhdn NMR dugc ghi tren 
may Bruker Avance 500 MHz, pho khdi EI-MS 

dugc do tren mdy HP 5989B-MS tgi Vign Hda hgc, 
Vien Khoa hgc vd Cdng nghg Viet Nam. FT-IR: 
Nicolet IMPACT 410. Sdc ky bdn mdng dugc tien 
hanh tren bdn silica gel Merck 6OF254. Sdc ky cdt su 
dung silica gel cd hgt 0,04 - 0,063 mm. 

2.2. Mau thuc vat 

Mdu dugc thu hdi tgi rung qudc gia Bi Diip, Niii 
Bd thugc tinh Ldm Ddng vdo thdng 3 ndm 2009 vd 
do TS. Dd Tien Hiep - Vign Sinh thdi vd Tdi nguyen 
Sinh vdt - Vien Khoa hgc vd Cong nghg Viet Nam 
xdc djnh ten khoa hgc. 

2.3. Chiet mau thuc vat va phan lap cac chat 

Mdu Id (1800 g) dugc sdy khd, nghien nhd vd 
ngdm chilt 3 ldn trong hdn hgp metanohnudc 
(85:15) d nhigt dg phdng. Sau khi cat logi dung mdi 
dudi dp sudt gidm, djch nude cdn lai dugc chiet lan 
lugt vdi cdc dung moi 77-hexan, etyl axetat, 
n-butanol. Cdt logi dung mdi dudi dp suat gidm thu 
dugc cdc can djch chiet tuong ung vdi khoi lugng la 
12, 110vdl30g. 

Djch chilt «-hexan (9,4 g) dugc tinh che qua cdt 
silica gel vdi he dung mdi n-hexan/EtOAc, ti le 
EtOAc tdng ddn tir 2 100% thu dugc 12 phdn dogn, 
ki hieu EPHl EPH12. Phan dogn EPH9 dugc tilp 
tyc lam sgch bdng cgt silica gel, he dung mdi 
gradient «-hexan/CH2Ci2 (98/2; ... 15/1) thu dugc 3 
phdn dogn. Tinh che phan dogn gidu chat 2 qua cgt 
silica gel he dung mdi n-hexan/EtOAc = 20/1 thu 
dugc 20 mg chat 2 dudi dgng bdt mdu trang, ESI-
MS: 441 [M + H]^ IR (KBr) Vn,ax (cm"'): 3421, 
2932,2858, 1718, 1459, 1379, 1039 vd 753. 
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Djch chilt EtOAc (50g) dugc dua len cgt 
silicagel, gidi hdp bdng hdn hgp n-hexan: EtOAc vdi 
ti le EtOAc tdng tir 50 din 100%, sau dd bdng hdn 
hgp EtOAc:MeOH vdi ti lg MeOH tdng tir 0 din 
50% thu dugc 20 phdn dogn. Phdn dogn 4 6 (3,3 g) 
dugc tinh chl tilp qua cgt silica gel, dung mdi 
w-hexan:EtOAc vdi lugng ElOAc tdng dan tir 20 den 
100% thu dugc 12 phdn doan. Phan dogn gidu chat 1 
tilp tyc dugc Idm sgch bdng cgt flash silica gel, dung 
mdi n-hexan:CH:Cl2:MeOH = 4:2.5:0.3 thu dugc 
1 lOmg chat 1 d dgng bgt mdu trdng, IR (KBr) vi„ax 
(cm"'): 3448,2932,2869, 1691, 1460, 1383, 1034. 

Tir cdc phdn dogn 1 10 cgt dau tien ciia djch 
chilt EtOAc cd xuat hign kit tua bgt mdu trdng, 
chiing tdi dd Igc hiit, lay phan chat ran vd rira nhieu 
lan vdi n-hexan, thu dugc 11,7 g bgt, ky higu Id 
EPEL cho mgt vgt trong bdn mdng phdn tich, nhung 
Id mgt hon hgp chira 2 chdt chinh trong pho 'H-
NMR. Vi vgy dl tdng khd ndng phdn tdch ciia hdn 
hgp chirng tdi dd tien hdnh phdn irng axetyl hda 
EPEL 

Phdn irng axetyl hda hdn hgp EPEl: 2 g EPEl 
dugc hda tan trong 15ml pyridin vd cho dan dan 3 
ml anhydrit axetic vdo, ldc diu, day ndp binh vd de d 
nhigt dg phdng trong khodng 24 gid. Hdn hgp sau 
khi phdn iirng dugc cho them nude dl phdn buy 
anhydrit acetic du, sau dd chiet 3 Idn vdi CHCI3. 
Gdp djch chiet CHCI3, rira vdi nude din pH = 7, cat 
logi dung mdi dudi dp sudt gidm thu dugc 1,9 g sdn 
phdm. Tinh che 1.9g sdn phdm axetyl hda bdng cgt 
silica gel vdi he dung mdi n-hexan:EtOAc = 92:8 
thu dugc 2 sdn phdm chinh Id EPEl-Acl (la) (1,1 
g) vd EPEl-Ac2 (3a) (300 mg). 

Chat la: Chat bgt mdu trdng, ESI-MS: 497 
[M-H]"; IR (KBr) w^,^ (cm"'): 2932, 2868, 1735, 
1692,1459, 1368, 1247 vd 1034. 

Chat 3a: Chat bgt mdu trdng, ESI-MS: 513 
[M-H]"; IR (KBr) Knax (cm"'): 3458, 2932, 2868, 
1733, 1690, 1462, 1370, 1253 vd 1037. 

3. KET QUA VA T H A O LUAN 

Chdt 1 dugc phdn lap dudi dgng bgt mdu trdng. 
Pho IR cua nd cho dinh hap thy ddc trung cua nhdm 
hydroxyl tgi 3448 cm"' vd nhdm cacboxyl tgi 1691 
cm"' Phil hgp vdi IR, phd 'H vd '^C-NMR cho thay 
phdn tir chat 1 cd chira mgt nhdm axit (5c = 178,23), 
mgt tin higu cua nhdm hydroxymetin (5H = 2,98 m, 
5c = 76,85 d), mgt noi ddi dgng >C=CH- [5H = 5,11 
(IH, t, J = 3,4), 5c = 138,17 s; 124,57 d] vd bdy 
nhdm metyl, bao gom 5 nhdm metyl bac 4 thi hign 
qua cdc tin higu singlet d 5H = 0,66, 0,73, 0,85, 0,88, 
1,02 vd 2 nhdm bdc 3 thi hign qua cdc tin higu 
doublet d 5H = 0,79 (3H, d, J = 6,4), 0,89 (3H, d, I = 
8,7). Ngodi cdc tin hieu kl tren, phd '^C-NMR, 

DEPT cdn cho thay sg cd mat cua 9 nhdm CH2, 3 
nhdm CH cung nhu 6 cacbon bdc 4 trong phan tir. 
Vdi cdc so ligu pho nhu da phdn tich cd the dua ra 
cdng thirc phan tir cua chat 1 Id C3oH4g03 va cdu true 
cua nd dugc xdc djnh Id ursolic acid nhd so sdnh vdi 
so ligu dd cdng bo [4]. Ursolic axit Id chat tdn tgi khd 
pho biln trong thi gidi thgc vat vd dugc phdt hign co 
nhilu hogt tfnh sinh hgc ly thu nhu khdng viem, 
khdng virus, chong oxi hda, ngdn ngira khoi u va 
chii-a bgnh thap khdp [4]. 

Chat 2 cho pic ion phdn tir tgi m/z = 441 [M + 
H]' Pho IR cho thay cdc dinh hap thy d 3421 (OH), 
1718 cm"' (CHO). Pho ' H - vd '^C-NMR cua no 
tuong tg nhu chat 1 chi cd sg khdc bigt duy nhat la 
nhdm acid trong chat 1 dugc thay bdng nhom 
aldehyd d chat 2. Dieu ndy dugc thi hign qua cdc tin 
higu d 6H = 9,32 (IH, s) vd 5c = 207,4 d. Cdu true 
ciia chat 2 dugc kit lugn Id ursolic andehit nhd kit 
hgp so sdnh vdi so ligu phd khoi vd phd 'H-NMR 
trong tdi ligu [5]. Chung tdi da khdng tim dugc tai 
ligu cdng bo so ligu phd '^C-NMR ciia ursolic 
aldehyd, vi vgy cdc sd ligu '̂ C dugc gdn dga vao 
vigc so sdnh vdi so ligu md phdng theo chuang trinh 
phdn mem cua ChemBioDraw Ultra. 

Tinh che sdn phdm acetyl hda hdn hgp EPEl 
(xem phdn thgc nghigm) thu dugc 2 chat Id EPEl-
Acl (la) vd EPE1-Ac2 (3a). 

Chdt la cho pic ion phan tOr d m/z - 497 [M 
H]" trong pho khoi ESI-MS. Pho ' H vd '̂ C-NMR 
cho thdy la chinh Id sdn phdm axetyl hda cua ursolic 
acid, dugc the hien qua cdc tin higu cua mdt nhom 
acid (5c = 183,97), mgt nhdm metin cd gdn vdi oxi 
(5H = 4,50 m, 5c = 80,97 d), mgt ndi ddi dgng 
>C=CH- [5H = 5,23 (IH, t, J = 3,5). 5c = 137,99 s; 
125 J 5 d], mgt nhdm axetyl [6H = 2,04 (3H, s), 6c = 
171,02, 21,18] vdbdy nhdm metyl. 

Phd ' H vd '^C-NMR cua chdt 3a cho thay no 
cung cd khung urs-12-en-28-oic axit, nhung trong 
phdn tir xuat hign them mgt nhdm hydroxy gdn vdi 
C-19, dieu nay the hign qua tin higu cacbon bdc bdn 
tgi 5c = 73,09. Cdc sd ligu phd cho thdy trong phan 
tu chi chiira mgt nhdm axetyl [5H = 2,05, 5c = 21,30, 
171,03]. Nhu vgy Id phan img axetyl hda chi thuc 
hien vdi nhdm hydroxy bdc 2 d vi trj C-3. Cdc so 
lieu phd cua 3a hodn todn phu hgp vdi sd lieu ciia 
pomolic axit 3-/?-axetat trong tdi lieu [6]. Nhu vay, 
chdt goc cua 3a cd trong djch chilt etyl axetat Id cay 
Son trd poilane chinh Id pomolic axit. Tdm lai, hdn 
hgp EPEl bao gom 2 thanh phan chinh la ursolic 
axit vd pomolic axit vdi ti lg tuong iirng la 50,3 va 
13,8%. Pomolic axit da dugc phan lap trudc ddy tir 
vd qua tdo, Micromeria benthami, Euscaphis 
japonica va mgt sd lodi khdc. Nd thi hign mgt so 
hogt tinh sinh hgc nhu uc chl men DNA polymeraza 
va khdng HIV [7]. 
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AcO 

23 24 

1: Ursolic axit la: Ursolic axit 3/?-axetat 

OH --

2: Ursolic andehyt 3: Pomolic axit 

AcO 

3a: Pomolic axit 3/?-axetat 

i I Bdng 1: Sd lieu phd H-NMR ciia cdc chdt 1-3 (500 MHz) vd sd lieu ddn trong tdi lieu 

H 

H-12 

OH 
H-3 

H-18 

Me-23 

Me-24 
Me-25 

Me-26 
Me-27 

Me-29 

Me-30 

1 
(DMSO-dfi) 

5,11 (IH, m) 

4,25 (IH, brs) 
2,98 (lH,m) 

2,09(1H, d,J = 
11,3) 

0,88 (3H, s) 

0,66 (3H, s) 
0,85 (3H, s) 

0,73 (3H, s) 
1,02 (3H,s) 

0,79 
(3H, d, J = 6,4) 

0,89 
(3H,d,J = 8,7) 

OAc 

Ursolic axit 
(DMSO-dfi) [4] 

5,14 (lH,m) 

4,31 (IH, brs) 
3,01 (IH, dd, 
J = 5,2, 9,5) 

2,12 
( l H , d , J = l l , l ) 

0,90 (3H, s) 

0,68 (3H, s) 

0,87 (3H, s) 
0,69 (3H, s) 

1,05 (3H,s) 
0,82 

(3H,d,J = 5,9) 
0,92 

(3H, d, J = 6,8) 
-

2 
(CDCI3) 

5,31(lH,t,J 
= 3,7) 

4,7 (IH, brs) 
3,21 (IH, dd, 

1 = 5, 12) 

l ,98(lH,d,J 
= 12) 

0,98 (3H, s) 

0,77 (3H, s) 
0,92 (3H, s) 

0,78 (3H, s) 

1,09 (3 H,s) 
0,87 (3H, d, J 

= 6,5) 

0,96 (3H, d, J 
= 5,0) 

-

Ursolic 
aldehyt 

(CDCI3) [5] 

5,34 (lH,t) 

3,4(lH,dd) 

1,98 (lH,d, 
1=10) 

0,93 (3H, s) 

0,74 (3H, s) 

0,84 (3H, s) 

0,81 (3H,s) 
1,13 (3H,s) 

0,85 
(3H,d,J = 6) 

0,95 
(3H, d, J = 6) 

3a 
(CDCI3) 

5,34 
( lH,t ,J = 3,6) 

4,50(lH,dd,J 
= 10,6) 

2,53 (lH,s) 

0,87 (3H, s) 

0,86 (3H, s) 

0,95 (3H, s) 
0,72 (3H, s) 

1,25 (3H,s) 
1,21 (3H,s) 

0,95 
(3H, d, J = 6,5) 

2,04 (3H, s) 

Pomolic 3P-
axetat 

(CDCI3) [6] 
5,34 

(lH,t ,J = 3,6) 

4,50(lH,dd,J 
= 10, 6) 

2,53 (IH, s) 

0,88 (3H, s) 

0,85 (3H, s) 

0,94 (3H, s) 
0,73 (3H, s) 

1,25 (3H, s) 

1,21 (3H,s) 

0,95 
(3H, d, J = 6,5) 

2,04 (3H, s) 
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Bdng 2: So ligu pho '•'C-NMR cua cdc chat 1-3 vd cdc so ligu dan trong tdi lieu 

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 

OCOCH3 
OCOCH3 

1 
(DMSO-dft) 

38,24 t 
26,96 t 
76,85 d 
38,36 s 
54,79 d 
17,99 t 
30,18t 
39,09 s 
47,02 d 
36,51 s 
23,80 t 
124,57 d 
138,17s 
41,63 s 
32,70 t 
22,83 t 
46,82 s 
52,38 d 
38,49 d 
38,44 d 
27,53 t 
36,30 t 
28,24 q 
16,90 q 
16,03 q 
15,19q 
23,25 q 
178,23 
16,97 

21,04 q 

Ursolic acid 
(DMSO-dft) [4] 

38,22 t 
26,79 t 
76,82 d 
38,35 s 
54,77 d 
17,97 1 
30,77 t 
39,09 s 
47,00 d 
36,51 s 
23,80 t 

124,54 d 
138,18s 
41,62 s 
32,69 t 
22,82 t 
46,81 s 
52,37 d 
38,42 d 
38,48 d 
27,52 t 
36,29 t 
28,23 q 
16,90 q 
16,03 q 
15,18q 
23,24 q 
178,23 s 
16,97 q 
21,10q 

2 
(CDCI3) 

38,78 t 
27,26 t 
79,04 d 
39,87 s 
55,27 d 
18,31 t 
33,15t 
42,01 s 
47,62 d 
36,98 s 
23,34 t 
126,24 d 
137,84 s 
42,01 s 
29,70 t 
26,92 t 
50,16 s 
52,68 d 
39,02 d 
38,86 d 
31,91 t 
30,21 t 
28,17 q 
16,67 q 
15,63 q 
15,53 q 
23,25 q 

207,40 d 
17,25 q 
21,07 q 

-

Ursolic 
aldehyt 

(md phdng) 
38,9 t 
27,4 t 

78,63 d 
39,07 s 
55,43 d 
18,5t 
34,5 t 

41,01 s 
47,7 d 
37,9 s 
23,8 t 
123,0 d 
138,2 s 
42,4 s 
29,1 t 
24,7 t 
52,6 s 
50,2 d 
39,1 d 
38,9 d 
30,7 t 
29,9 t 
23,4 q 
23,4 q 
16,2 q 
17,3 q 
26,0 q 
206,4 d 
16,7 q 
21,2 q 

3a 

38,07 t 
23,52 t 
80,96 d 
37,54 s 
55,21 d 
18,28 t 
32,57 t 
39,97 s 
47,97 d 
36,94 s 
23,65 t 
129,30 d 
137,93 s 
41,04 s 
28,19t 
25,31 t 
47,76 s 
52,79 d 
73,09 s 
41,08 d 
25,98 t 
37,68 t 
27,43 q 
16,67 q 
15,32 q 
17,04q 
24,48 q 
184,45 s 
28,03 q 
16,15 q 
171,03 s 
21,29 q 

Pomolic axit 
3P-axetat 

(CDCI3) [6] 
38,1 t 
23,6 t 
80,9 d 
37,7 s 
55,2 d 
18,2t 
32,6 t 
39,9 s 
47,1 d 
36,9 s 
23,5 t 

129,3 d 
137,9 s 
41,0 s 
28,2 t 
25,3 t 
47,8 s 
52,8 d 
73,1 s 
41,0 d 
25,9 t 
37,1 t 
27,4 q 
16,6 q 
15,3 q 
16,9 q 
24,4 q 
183,6 s 
28,0 q 
16,1 q 

Cdng trinh dugc hodn thdnh vai su tdi trg kinh 
phi cua Qui Phdt triin Khoa hgc vd Cdng ngh? 
Qudc gia cho De tdi nghiin ciru ca bdn, md sd 
104.01.128.09. 
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