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Abstract 
Eucommia ulmoides Oliv. (Family Eucommiaceae) also known as Du-Zhong (Vietnamese: Do trpng, Japanese: 

Tuchong), is the sole species of ttie genus Eucommia. The leaf, stem, and baric of £'. ulmoides have been traditionally 
used to cure many diseases impotence, hypertension, hyperlipemia, diabetes, obesity, osteoporosis, Alzheimer's disease 
(AD), aging, and lupus-like syndrome. Phytochemical investigation of the ethyl acetate extract of the Eucommia 
ulmoides, \^ch collected in Ha Giang province, led to the isolation of three iridoids genipin (1), geniposide (2), 
geniposidic acid (3) together with one lignan pinoreslnol (4). Their chemical stmctures were elucidated by 
spectroscopic methods including NMR and ESI-MS, and by comparison with the literature data. 
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I.M<3DAU 

D 5 trpng (Eucommia ulmoides) Id loii duy nhit 
cda chi Eucommia, hp Eucommiaceae. D 5 trpng li 
mft tiong 50 log! dupe lifu co bin trong dupe dlln 
Trung QuIc. Li. chii vi d$c bift li vd ciy E, 
ulmoides dd dirpc sii difng dl chfra nhilu bfnh nhu 
cao huylt dp, md miu. bdo phi, tiiu dudng. bit li^, 
bfnh Alzheimer. Cic nhi khoa hpc Trung qudc, 
Nhf t Bin vi Hin quIc dd cd nhilu nghidn cihi ve 
Do trpng [1,2] tuy nhifn cho d ^ nay ^mn. chua thiy 
ngbifn cdu nio vl loii Do tixjng trong nude. Vdi 
mpc tidu ngiuen cuu thdnh phin hda hpc ciia miu 
D 5 trpng d Vift Nam, qua dd ed thl phit triln nguIn 
dupe lifu quy ndy d tinh Hi Giang, tiong bii bio 
niy, chung tdi bio cio kit qui phdn Igp vi xic djnh 
clu tnic ciia 3 hpp chit iridoid vi 1 h ^ chit lignan 
td djch chilt etyl axetat cda dS trpng diu hdi tgi Hd 
Giang. Clu trdc hda hpc cda cic hpp chit dupe xic 
djnh lln lupt Id genipin (1), geniposide (2), axit 
geniposidic (3) vi pmoresmol (4) bing cdc phuong 
phdp phi khii lupng ESI-MS vi pho cfng hudng t i 
hgt nhdn vi so sinh vdi cic tii hfu tham khio. 

2. THVC NGHIFM 

2.1. Phuong phdp vi thilt bi 

Dilm ndng chiy dirpc do tr6n mdy EZ-Melt 3.0. 
Phi cfng hudng tii hgt nhin NMR dupe ghi tidn 
miy Bruker Avance 500 MHz vdi TMS Id chit 
chuin nf i. Phi khii lupng (ESI-MS) dupe do trfin 

hf tiling sdc ki Idng ghdp kbli phd LC/MS Agilent 
1260, sii dyng mode ESL Sdc k^ cpt thudng dupe 
th\rc hifn tien silica gel (Merck) c9 hgt 40-63 pm 
hay Sephadex LH-20. Sle k^ I6p mdng dupe thyc 
hifn tidn bin mdng ti^ sdn (Merck 60 FZM). Phit 
hifn vit chit bing ddn td ngogi bxrdc sdng 254 nm 
hay thulc thii Ce-Mo. 

2.2. Nguyen lifu thi^ vft 

Mau dl tipng dupe TTiS. Ddo Dhih Cudng tiiu 
hii tgi Pho Bing, Dong Vdn, Hi Giang. M§u tifu 
bin dupe luu giO tgi Vifn Hda smh biln, Vifn Hin 
lam Khoa hpc vd Cdng nghf Vift Nam. 

2.3. Chilt vi phdn If p cic hpp chit 1-4 

Miu vd cdy do tipng sau khi thu l^i dupe sly 
khd vd xay nhd (4,6 kg) rli dem ngam chilt vdi 
dung mdi MeOH 5 lln d nhift df phdng tiong 24 
gid, sau khi cd cgn dung mdi dudi dp suit jgiim thu 
dupe 650 g c§n MeOH. Hda tan cjn chilt MeOH 
bdng 500 ml nude clt, rli diilt lln lupt vdi cdc dung 
mdi n-hexan, etyl axetat dl eho ede phin chiet n-
hexan (85.5 g) vi'etyl axetat (117 g). 

Qui etyl axetat cua A6 Trpng (115 g) dupe phin 
tdch bdng sic 1^ cft trgn silica gel, riia gidi gradient 
vdi n-hexan-etyl axetat tii 0-100% dl tiiu dupe 8 
phin dogn k^ hifu tit DTEl din DTE8. 

Phdn dogn DTE4 (9,9 g) dupe phin tieh bing 
sdc ky cft tren sihca gel, rda giii vdi dung mdi n-
hexan-etyl axetat 19:1, 9:1. 2:1 dl thu dupe 3 phin 
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l<J9n t i STE4.1 din DTE4.3. Phan ilo?n BTE4.2 (3 
S) ti«p bis phJn tSch bing sic k^ c?t lr6n silica gel 
11^ dnng moi diclometan-etyl axetat 50:1, 19:1, 5:1 
18 thu Hmjc 2 phin do?n DTE4.2.1 yi BTE4.2.2. 
PhSn do?n BTE4.2.2 (1,8 g) dugc tinh chl qua c?t 
Sephadex v4 silica gel dj thu ducjc chdt sjoh 1 (16 
Eg). PhSn dosn DTE4.2.1 (0,2 g) duqic tinh ch^ qua 
cOt Sephadex vdi dung m6i MeOH-diclometan ti 1§ 
9/1 Ihu dn(rc chdt sach 4 (130 mg). 
^ Phan do3n DTE7 (20,4 g) duffc phan tach bSng 

sic ky CQt ti&i silica gel, nia gi&i vdi dung moi 
didometan-MeOH 100:1,50:1, 19:1,9:1 dl diu dugc 
6 phin dosn tvt DTE7.1 din J)TE7.6. PhSn d o ^ 
DTE7.6 (13 g) dugc phSn tich qua cot Sephadex, 
ria giai vdi dung m6i MeOH 100% dl thu dugrc 2 
phSn do?n DTE7.6.1 vi DTE7.6.2. PhSn dojn 
BTE7.6.2 (8 g) dugc phin tich qua c?t silica gel, 
rica giii vdi dung mdi diclometan-MeOH 100:1, 
50:1, 19:1 dl thu dugrc 5 phSn do?n til BTE7.6.2.1 
din DTE7.6.2.5. Phin do?n DTE7.6.2.2 (0,8 g) du?c 
tinh che qua cgt silica gel vdi dung mSi ethyl axetat-
MeOH 19:1 thu dugc chit S9ch 2 (20 mg). Phin 
d o ^ DTE7.6.2.5 (1,3 g) dugc tinh chl qua c6t 
Sephadex vdi dung m3i MeOH 100% thu dugc chSt 
ijch 3 (30 mg). 

Genipin (1): Chdt A t miu tiing. T^nc: 120-121 
•C. ESI-MS: m/z 227 [M+H]+, cBng fhiic phin tii 
SiiHwOs (M = 226). S6 U|u ph6 'H-NMR vi "C-
fJMR: bing 1. 

Geniposide (2): Tinh thl miu trkg. Pnc: 163-
164 "C. ESI-MS: m/z 423,1 [M+Cl]", c6ng thic phin 
til C17H24O10 (M = 388). S6 U|u ph6 'H-NMR vi 
"C-NMR: bing 1. 

Axit geniposidic (3): ChAt idn miu trdng. T°nc: 
138-140 "C. ESI-MS: m/z 375 [M+H]*, cdng thftc 
phin tii CisIfcOio (M = 374). S6 U?u ph6 'H-NMR 
vi "C-NMR: bingl . 

Pinoresinol (4): Chdt r k miu tidng. Tnc: 110-
112 "C. ESI-MS: m/z 359 [M+H]+, cong thiic phin 
tu CioHaOt (M = 358). Phi 'H-NMR (500 MHz, 
CDClj), .5 (ppm): 6,89 (2H, s, H-2, H-2'), 6,88 (2H, 
U = 8,0 Hz, H-5, H-5'), 6,83 (2H, dd, J= 1,5 Hz, / 
•• 8,0 Hz, H-6, H-6'), 5,62 (2H, s, OH), 4,74 (2H, d, 
'= 4.0 Hz, H-7, H-7'), 4,26 (2H, q, J = 6,5 Hz, 7 = 
i,5 Hz, H-9A H-9'ffl, 3,90 (6H, s, OCgj), 3,89 (2H, 
I, y = 4 0 Hz, J = 9,5 Hz, H-9a, H-9'ci), 3,11 (2H, 
J, H-8 H-8'). '=C-NMR (125 MHz, CDClj), 6 
jpm): 146,7 (C-f, C-t'), 145,2 (C-3, C-3'), 132,9 
£1 C-l'), 118,9 (C-6, C-6'), 114,2 (C-5, C-5'). 
08,6 (C-2, C-2'), 85,8 (C-7, C-7'), 71,6 (C-9, C-9'), 
5,9 (OSHj), 54,1 (C-8. C-8'). 

3. Kftr QUA VATHAO LUAN 

Hgp chit 1 dugc phin Ito li chit rin miu trdng. 
Tr8n pho 'H-NMR ciia 1 xuit hifn tin hi?u ciia 2 noi 
d6i vdi 2 tin hifu dvi t r i i 7,53 (d,y-0,5Hz, IH) 
vi 5.88 (brs, IH), cd 1 tin hifu H cila nhdm acetal .5 
4,83 (d, 7= 8,5 Hz). Nggii ra cdn cd tta hifu nhdm 
ester OMe d vj tri <i 3,74 (s, OCHj), tin hifu nhdm 
CHiOH d vi tri 4,36-4,28 ppm. Phi "C-NMR vi 
DEPT xuat hifn tta hifu 11 carbon (5 nhdm CH, 2 
nhdm CH2,1 nhdm CHj vi 3 carbon bic 4) trong dd 
tta hifu cila 2 noi ddi xuit hifn d cic v) tri d 152,4 
(CH), 142,1 (C), 130.9 (CH) vi 110.8 (CH). Tta 
hifu carbon nhdm acetal xudt hifn d vi tri 96,3 ppm, 
nhdm methyl ester d v} tri 51,3 vi tta hifu nhdm 
CaOH d S 61,3. Kit hgp vdi phi khii lugng (ESI-
MS) cho thdy xudt hifn pic ion m/z [M+H] * li 227 
cho bilt cdng fliic phan tii li CUHMOS (M = 226). 
So lifu phi cua 1 tugng thlch vdi cic sl lifu di cdn^ 
bo hgp chit genipm (Bang 1) [3]. Nhu v§y hgp chit 
1 dugc xic djnh ii iridoid genipm. 

Hgp chit 2 thu dugc d d^g tinh the Mnh kun, 
miu t^ng. Phi 'H-NMR cia 2 xuit hifn tta hifu cic 
tta hifu tuong tg nhu hgp chit 1 (genipta) vdi cic 
tta hifu AI 7,46 (IH, d. 7= 1,0), 5,67 (IH, brs), 5,11 
(IH, d, J = 7,0 Hz), 4,12 (IH, d, / = 15.0 Hz), 3,95 
(IH, d, J - 15,0 HZ), 3,63 (3H, s, OCHjS, 2,69 (2H, 
m), 2,03 (IH, m). Ngoii ra trfn pho thiy xuit hifn 
mgt phin tii dudng vdi tta hifu proton anomeric SK 
4,52 (IH, d, / = 7,5 Hz), cic tin hifu nhdm medim 
hydroxyl vi methylen hydroxyl d I5H 3,64-2,99 (m, 
6H). Tta hifu cic nhdm OH xuit hifn d 4,95 (d. J = 
5,0 Hz), 4,92 (d. y = 5,5 Hz) vi 4,45 (t, J = 6 Hz). 
Tren phi "C-NMR yi DEPT, bSn c^nh cic tta hifu 
tuong t\r ciia hgp chit 1 thiy xudt hifn thfm cic tta 
hifu ciia phin tii dudng d ^c 98,5 (C-Glcl), 77,2 
(CH), 76,6 (CH), 73,2 (CH), 69,9 (CH), vi 60,9 
(CHJ). Pho khii lugng (ESI-MS) cd pic ion gii phan 
tii li m/z [M+Cl]- li 423,1 cho bilt khdi lugng phin 
tii cila 2 li 388, tucmg ling vdi cdng thfic phin tii li 
C17H24O10. Tft s6 lifu pho 'H-NMR, "C-NMR, ESI-
MS cila 2 cho phdp xic dinh hgp chit niy li 
geniposide. So sinh sl hfu phi vdi tii lifu tham 
khio [3] cila hgp chdt geniposide thdy cd sg t l ^g 
khdp (bing 1). 

Hgp chdt 3 thu dugc d d§ng bft miu tring. Phi 
'H-NMR cila 3 xuit hifn cic tin hifu tuong tvi nhu 
hgp chdt 2 ^(geniposide) ngo^i tr£l vife mat di tta 
hifu nhdm methyl ester. Trfn phi "C-NMR tta hifu 
cua nhdm carbonyl dich chuyen tdi Sc 171,3 ppm. 
Phi khdi lugng (ESI-MS) cd pic ion gii phin tii li 
m/z [M+H]* li 375,1 cho bilt khii 

%U 
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H3CO 

1:R,=CH3 R2=H Genipin " " ' OCHs 
2: R,= CH3 R2=Glo Geniposide 
3:R,=H R2=Glc Geniposidic acid 4: Pinoresinol 

Hinh 1. cdu tmc hda hgc cic hgp chdt 1-4 

Bang I. Sl lifu phi cua cac hgp chit 1,2 vi 3 

1 

Vitri 

1 
3 
4 

5 

6 

7 
8 

9 

10 

C-O 
CHJ 

Glc-1 

Glc-2 

OIc-3 

Glc-4 

Glc-5 

Glc-6 

®<ic 

96,3 
152,4 
110,8 

36,7 

39,0 

130,9 
142,1 

48,2 

61,3 

167,9 
51.3 

-

-

••'ac 

96.3 
152.4 
110.8 

36,7 

39,0 

130,9 
142,1 

48,2 

61,3 

167,9 
51,3 

-

-

'in 
(mult.,/-Hz) 
4,83 (d, 8,5) 
7,53 (d, 0,5) 

-3,24 (ddd, 9,5,8,5, 
8,5) 

2,10 (ddt, 16,5,9,5, 
1,5); 2,92 (ddt, 17, 

9,1,5) 
5,88 (br,s) 

-
2,57 (ddd, 9,8,5, 

1,5) 

4,36 (d, 13,5); 4,30 
(4 13,5) 

-
3,74 (s) 

-

-

2 

'Sc 

95,7 
151,6 
110,9 

34,4 

38,0 

125,5 
144,1 

45,9 

59,3 

166,9 
51,0 
98,6 

73,3 

76,6 

70,0 

77,2 

61,0 

• • - ic 

95,7 
151,5 
110,9 

34,4 

37,9 

125,4 
144 

45,8 

59,3 

166,8 
50,9 
98,5 

73,2 

76,6 

69,9 

77,2 

60,9 

MH 
(mult., y-Hz) 
5,11 (d, 7,0) 
7,46 (d, 1) 

-
3,07 (m) 

2,69 (m) 
2,03 (m) 

5,67 (br,s) 

. 
2,69 (m) 

3,95 (br, d, 
15,0); 4,12 (br, 
d, 15,0); OH 
4,72(1,5,5) 

-
3,63 (s) 

4,52 (d, 7.5) 
2,99 (m); OH 
5,02 (d, 5,0) 
3,18 (m); OH 
4,95 (d, 5,0) 
4,92 (d, 5,5); 

3,07 (m) . 
3,18 (m) 

3,64 (m); 339 
(m); OH 4,45 

{t,6,0) 

3 

•5c 

98,3 
153,1 
113,1 

36,7 

39,8 

128,5 
144,8 

47,1 

61,5 

171,3 

-
100,4 

_ 

"Sc 

98,1 
152 

114,1 

36,9 

39,8 

128,4 
144,8 

47,1 

61,5 

171,3 

-
100,2 

74,8 

77,8 

71,5 

78,3 

62,6 

•SB 

(mult., J= Hz) 
5,14 (d, 7,5) 

7,45 (s) 

-
3,20 (lH,m) 

2,86 (IH, dd, 16; 
8,5); 2,20 (IH, 

m) 
5,81 (IH, brs) 

. 
2,72 (lH,t, 7,5) 

4,32 (IH, d, 
14,0), 4,20 (IH, 

d, 14,0) 

_ 
4.73 f i a 4,8,0) 

3,43-3,25 (m, 
6H, dudng) 

'125 MHz, ''Bo trong CDCl,, '500 MHz, ^Bo trong DMSO, 'Do trong MeOD, 
*fc genipm [3], 'Sc: geniposide [3] 'Sc: axit geniposidic [4] 
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upng pbdn tu ciia 3 Id 374, tuong umg vdi cfng thiic 
)hdn tii li Ci6H220io. Tir sl Ufu phi 'H-NMR. '^C-
^fMR, ESI-MS ciia 3 ebo phfp xic dinh hpp chit 
idy li axit geniposidic. S6 Ufu phi ciia 3 li phii hpp 
/di s6 hfu cdng bl trudc diy (Bing 1) [4]. 

Hpp chit 4 thu dupe l i mft chit rdn mdu trdng. 
Tren pho 'H-NMR xuat hifn tm hifu cua hf ABX 
irdng &om [da 6,89 (IH. s), <5H 6,88 (IH, d,J= 8.0 
Hz). So. 6.83 (dd. J= 1,5 Hz, / = 8,0 Hz)], vd nhdm 
methoxy d da 3.90 ppm. Ngoii ra xuat hifn tin hifu 
Ct$c tnmg ciia vfng AiWignan vdi cac tin hifu dn 
4,74 (IH. d, / = 4,0 Hz), 4,26 (IH, q, J = 6,5 Hz, ^ 
= 8,5 Hz), 3,89 (IH, q, J = 4,0 Hz, J" = 9,5 Hz),va 
3,11 (IH, m). Phi '̂ C-NMR vi DEPT cho phep 
nhgn biet s\r cd ni$t ciia 10 carbon, trong dd cdc tin 
hifu vong thom tgi cic vi fri Sc 146.7 (C), 145.2 (C), 
132,9 (C), 118,9 (CH). 114,2 (Cffi. 108.6 (CH). Cic 
tin hifu cila vdng 6w-lignan xuat hifn tgi dc 85,8 
(CH), 71.6 (CH2), vd 54,1 (CH). Phi khii lupng 
(ESI-MS) c6 pic ion gid phdn tii Id m/z [M+H]"" Ii 
359,1 cho bilt khii lupng phdn tii ciia 4 li 358, 
tuong ling vdi cdng th^c phdn tii li C2oH220fi. Dieu 
ndy cho thdy hpp chit 4 Id dli xiing vd mSi tin hifu 
trong phi NMR li cic pic chfp ddi. Tii cic dtt lifu 
phi cho phdp xic djnh hpp chit 4 li pinoresinol, 
mft hpp chit lignan phi biln trong tyr nhien dupe 
hin thiy d D S trpng vi cdc lodi thvic vft khic. So 
!sinh so hfu phi vdi tii lifu tiiam khio ciia hpp cbit 
Iphioresinol thay cd s\r triing khdp [5]. 

I 4 . K 6 T L U M 

Tii dich chilt etyl axetat cua miu D 5 trpng 
Eucommia ulmoides Oliver thu hii tgi Hi Giang, 
bing cdc phuong phdp sic 1^ kit hpp chung tdi da 
phin l$p vi xic dinh cau true ciia 3 hpp chit iridoid 
li genipm (1), geniposide (2), axit geniposidic (3) 
va 1 hpp chat lignan pinoresinol (4). Cic hpp chat 

ndy tbuf c hai ldp chit chlnh cd trong D 5 trpng. ddng 
vai trd quan trpng trong tdc dung hg huylt ip, ching 
tiiu dudng. Cdc kit qud nghif n ciiu thdnh phin hda 
hpc cda inau B 3 trpng tii dich n-hexan, djch nude sS 
dupe chung tfi cdng bl trong cdc bii bio tilp theo. 

LM cdm om. Cong trinh nghien cuu n^ dugc tdi trg 
bdi dd tdi c^ Vi$n Hdn Idm Khoa hgc vd Cong nghg 
Vigt Nam "Xdc dinh thdnh phdn hoa hgc cua m$t sd 
cdy thudc tgi Hd Giang lam ca so khoa hgc cho vigc 
xdy difng viing dugc Ugu tinh", md so 
VAST.WCN.05/14-16. 
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