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Abstract

Eucommia ulmoides Oliv. (Family Eucommiacese) alsc known as Du-Zhong (Vietnamesc: D& tong, Japanese:
Tuchong), is the solc species of the genus Eucommia. The leaf, stem, and bark of E. uimoides have been traditionally
used to cure many discases impotence, hypertension, hyperlipemia, diabetes, obesity, osteoporosis, Alzheimer’s diseags
(AD), aging, and lupus-like Phytochemical i igation of the ethyl acetate extract of the Eucommia
ulmoides, which collected in Ha Giang province, led to the isolation of three iridoids genipin (1), geniposide (2),
geniposidic acid (3) together with one lignan pinoresivol (4). Their chemical structures were elucidated by

spectroscopic methods including NMR and ESI-MS, and by comparison with the literature data.
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1. M BAU

B8 trong (Eucommia ulmoides) 12 lodi duy nhit
cia chi Eucommia, hg Eucommiaceae. DJ trong 14
mfjt trong 50 logi duge ligu co ban trong duge didn
Trung Qube. L&, chdi v Qdc biét 13 vo cly E.
ulmoides 83 dugc sit dyng dé chita nhidu bénh ohu
c0 huyét ip, mo méu, béo phi, tiéu dudng, bit hxc,
bénh Alzheimer. Cdc nhd khoa hoc Trung quéc,
Nhit Bin v Hin quc €3 c6 nhidu nghién ciu ve
D5 trong [1, 2) tuy nhign cho déu nay vin chua thiy
nghién cira ndo v& lodi D3 trong trong mude. Vi
myc tiéu nghidn clru thanh phin hés hoc cia miu
D4 trong & Viét Nam, qua do c6 thd phit trifn ngudn
duge ligu quy ndy & tinh Hi Giang, trong bii bio
ndy, chiing t8i béo céo két qua phin 13p va xéc dinh
cdu triic ciia 3 hop chét iridoid va 1 hop cht lignan
tir dich chiét ety] axetat cia 43 trqng thu héi tai Ha
Giang, Clu tric héa hoc cia céc hop chit duge xée
dinh 1dn lugt 13 genipin (1), geniposide (2), axit
geniposidic (3) va pinoresinol (4) bing cic phuong
phép phé khéi hegng ESI-MS va ph3 cong hudug t
hat nhiin v 5o sinh véi cdc tdi liéu tham khio,

2. THUC NGHIEM
2.1. Phuong phép va thiét bj

Diém néng chiy duge do trén may EZ-Melt 3.0,
Phé cfng budmg tr hat nhAn NMR duge ghi trén

mdy Bruker Avance 500 MHz véi TMS 13 chét
chufin ndi. Phé khéi heyng (ESI-MS) duge do trén

hé théng sfc ki 1ong phép khdi phd LC/MS Agilent
1260, sit dung mode ESL Sfc ky ot thubng duge
thye hign trén silica gel (Merck) c@ bat 40-63 pm
hay Sephadex LH-20. Sdc ky Iép méng duge thyc
hi¢n trén ban méng tréng sin (Merck 60 Fas). Phit
hién vét chét bing dén tir ngozi bube sdng 254 nm
hay thudc thir Ce-Mo.

2.2. Nguyén ligu thye viit

Miu dd trong duge ThS. Pdo Pinh Cuomg thu
héi tai Phé Bang, Pdng Vin, Ha Giang. MAu tién
bin duge lwa gift tai Vién Hoéa sioh bién, Vign Hin
1am Khoa hgc v Cong nghé Viét Nam.

2.3. Chiét v phin 13p che hyp chit 14

MBu vé ciy 48 trong sau khi thu héi duge sfy
khé v xay nho (4,6 kg) rdi dem ngdm chiét véi
dung méi MeOH 5 lin & nhit ¢ phong trong 24
gid, sau khi ¢ can dung mdi duéi 4p suﬁst ‘glém thu
duoe 650 g cin MeOH. Hoa tan cin chist MeCH
bing 500 ml nude cht, rdi chiét lin lugt voi che dung
mdi n-hexan, etyl axetat 42 cho chc phin chiét n-
hexan (85,5 g) va etyl axetat (117 g).

Cin etyl axctat cia ¢5 Trong (115 g) dugc phén
tach bing sic ky cft trén silica gel, rira gidi gradient
voi n-hexan-etyl axetat i 0-100% dé thn dugc 8
phin doan ky higu t DTE! dén DTES. .

Phén dogn DTE4 (9,9 g) dwge phin thch bing
she ky cot trén silice gel, ra gidi véi dung mdi n-
hexan-etyl axetat 19:1, 9:1, 2:1 dé thu dugc 3 phén
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foan it DTEA.1 dén DTEA3, Phin dogn BTE42 (3
3] PéP tuc phin tich bing sfic k cff trén silica gel
v6i dung méi dictometan-etyl axetat 50:1, 19:1, 5:1
3 thu duge 2 phan dogn PTE4.2.1 vA DTE42.2.
Phin dogn PTE4.2.2 (1,8 g) duge tinh ché qua cft
Sephadex va silica gel d8 thu dugc chit sach 1 (16
wg). Phéin dogn BTE4.2.1 (0,2 g) duoo tinh ché qua
ot Sephadex véi dung méi MeOH-diclometan t] 1
9/1 thu dvge chit sach 4 (130 mg).

, Phéin doan DTE7 (20,4 g) dugc phin tich bing
sic ky cft trén silica gel, nra gidi véi dung méi
diclometan-MeOH 100:1,50:1, 19:1, 9:1 dé thu duge
6 phin dogn tx PTE7.l dén PTE7.6. Phin doan
DTET.6 (I3 g) duge phin tich qua cit Sephadex,
rira gidi voi dung mdi MeOH 100% d@ thu dugc 2
phin doan PTE7.6.1 vi DTE7.6.2. Phin dogn
PTET.6.2 (8 g) dugc phin tich qua cft silica gel,
nta gidi véi dung mdi diclometan-MeOH 100:1,
50:1, 19:1 48 thu duge 5 phin dogn 1 BTET.6.2.1
dén DTE?.6.2.5. Phin doan DTE7.6.2.2 (0,8 g) duge
tinh ché qua cét silica gel véi dung mbi ethyl axetat-
MeOH 19:1 thu dugc chit sach 2 (20 mg). Phin
doan DTE7.6.2.5 (1,3 g) duge tivh ché qua cft
ephadex véi dung m6i MeOH 100% thu dugc chat
sach 3 (30 mg).

Genipin (1): Chét rin miu tréng. Tonc: 120-121
'C. BSI-MS: m/z 227 [M+H]*, cng thirc phén ¢
CuHwOs (M = 226). S liéu phé 'HNMR va “C-
NMR: bang 1. ,

Genlposide (2): Tink thé miu tring. Tonc: 163-
164 °C. ESI-MS: m/z 423,1 [M+CIJ, ¢dng thérc phén
it CiBioOip (M = 388). S& ligu phd 'H-NMR v&
BC-NMR: bing 1.

Axit geniposidic (3): Chiit tin miu triing. Tonc:
138-140 °C. ESIMS: m/z 375 gM-l—H]’, cong thirc
phan tir CieHasOro (M = 374). S0 Ligu phd 'H-NMR
vAPC-NMR: bang 1. .,

Pinoresinol (4): Chét rin mau triing. Tonc: 110-
112 °C. ESI-MS: m/z 359 [M+H]", cong thic phéa
it CooHznOs (M = 358). Phé 'H-NMR (500 MHz,
CDCly), & (ppm): 6,89 (2H, s, H-2, H-2"), 6,88 (2H,
E.J =8,0 Hz, H-5, H-5"), 6,83 (2H, dd, J=1,5Hz,J

8,0 Hz, H-6, H-6"), 5,62 (2H, 5, OH), 4,74 2H, 4,
7=4.0 Hz, H-7, H-7), 4,26 (?H, q, J = 6,5 Hz, J =
5 Hz, H-98, H-9'), 3,90 (6H, =, OCED), 3,89 (2H,
, J = 4,0 Hz, J = 9,5 Hz, H-9¢, H-9°a), 3,11 (2H,
H-8, H8"). PC-NMR (125 MHz, CDCL), §
m): 1467 (C4, C4), 1452 (C3, C-3), 1329
1, C-17, 118,9 (€6, C6"), 1142 (C-5, C-57),
08,6 (C-2, C-2"), 85,8 (C-7, C-7), 71,6 (C9, C97),
5,9 (OCH:), 54,1 (C-8,C-87).

3. KET QUA VA THAO LUAN

Hop chét I duge phén Jap i cht rin miu triing.
Trén phé "H-NMR ctia 1 xuat hign tin higu ciia 2 n6i
#8i véi 2 tin higu & vi tri § 7,53 (d, /= 0,5 Hz, 1H)
vA 5,88 (brs, 1H), ¢6 1 tin hiéu H ctia nhém acetal &
4,83 (4, J = 8,5 Hz). Ngodi ra cdn c6 tin higu shém
ester OMe & vj trl & 3,74 (s, OCHz), tin higu nhém
CH,OH & vi tri 4,36-4,28 ppm. Ph§ 2C-NMR vi
DEPT xuiit hi¢n tin higu 11 carboa (5 nhém CH, 2
nhém CHz, 1 nhém CH; vé 3 carbon bic 4) rong 46
tin higu clia 2 ndi 451 xult hidn & céc v tri § 1524
(CH), 142,1 (C), 130,9 (CH) va 110,8 (CH). Tin
higu carbon nhém acetal xuft hign & vi trf 96,3 ppm,
nhém methyl ester & vj tri 51,3 vi tin hiu nhém
CH,0H & 8 61,3. Két hgp véi phd khéi lugng (ESI-
MS) cho thfy xuft hién pic ion m/z [M+H] * 14 227
cho bidt cong thirc phin ti 13 C(H,0s (M = 226).
56 1igu ph cia 1 twong thich véi cde s6 1igu da cong
bé hop chét genipin (Bang 1) [3]. Nhu vy hgp chét
1 duge x4c dinh 14 iridoid genipin.

chit 2 thu duge & dang tish thé hinb kim,
miu tring, Phé 'H-NMR cia 2 xuft hién tin hiéu cdc
tin higu tuong ty nhwr hop chét 1 (genipin) véi cic
tin higu 6 7,46 (1H, d, J=1,0), 5,67 (1K, brs), 5,11
(1H, d, J = 7,0 Hz), 4,12 (1H, 4, J = 15,0 Hz), 3,95
(1H, d, J = 15,0 Hz), 3,63 (3H, 5, OCHs}, 2,69 (2H,
m), 2,03 (1H, m). Ngodi ra trén ph thiy xuft bign
mt phin i dudng v6i tin higu proton anomeric &g
4,52 (14, d, J = 7,5 Hz), céc tin hi¢n nhém methin
hydroxyl v methylen hydroxyl & i 3,64:2,99 (m,
6H). Tin higu chc uhém OH xuft hién & 4,95 (d, J =
5,0 Hz), 4,92 (d, J = 5,5 Hz) vA 4,45 (8, J = 6 F2).
Trén phé PC-NMR vi DEPT, bén canh céc tin hifu
tuong ty ciia hop chit 1 thiy xuft hign thém cic tin
hiéu cta phén tir duong & dc 98,5 (C-Glel), 772
(CH), 76,6 (CH), 73,2 (CH), 69,9 (CH), va 609
{CHz). Phé khéi twong (ESI-MS) c6 pic ion gi phin
% 14 m/z [M+CI]" 13 423,1 cho biét khéi lugng phin
i ctia 2 13 388, twong fmg véi cOng thitc phiin tir 1A
Cy7HaeOno. Tir 86 ligu phé 'H-NMR, “C-NMR, ESI-
MS cia 2 cho phép xéc dinh bop chit ndy I3
geniposide. So sinh 85 ligu phd véi tii ligu tham
kirdo [3] ciia hyp chit geniposide thiy cé sy trimg
khép (bang 1). )

Hop chét 3 thu dugc & dang bt miu tring. Phé
TH-NMR ciia 3 xuft hién céc tin hidu froung tr nie
hop chét 2 (geniposide) ngoai trix vide mbt di tin
higu chém methyl ester. Trén phé *C-NMR tin higu
ciia nhém carbony! dich chuyén t6i dc 171,3 ppm.
Pbd khéi Iugng (ESI-MS) 6 pic ion gii phin tir 13
wz [MHHF 1 3751 cho bi&t khéi

281



Ba dang sinh koc va cdc chdt cé hogt tinh sink hoc

1:R=CH; R,=H  Genipin

2:R= CHy R,=Glc Genlposide

3:Ri=H R~Glc Geniposidic acid 4: Pinoresinol
Hink 1. Chu tricc héa hoc céc hop chit 14
Bimg 1. 56 1igu phé ctia céc hop chit 1,2 va 3
1 2 3
. “on “on “bn
®, a, I} ) s; | _ °om
Viwd | 80 | e | y=mm | ¢ | "¢ [ =mg] ¢ | W (ot J=15)
1 |93 963 | 483(d,85 |957957 | 511(d,7,0) | 983 | 981 | 5,14(4,75)
3 |1524] 1524 7,53 (2,03) _|151,6[15L,5 | 746 (& 1) |153,0] 152 | 7450)
4 [1108[ 1108 - 1109]110.9 - 154 114,1 .
5 | 367 | 367 | 3RS a0 a | 24a | s0r(my | 367369 | 3200Em
710 (@dt, 165,535, 269 7,86 (1H, 48, 16;
6 |30 390 | Isp202a1r, |80 379 | SOED 1308 308 | asy2200n
9,1,5) S m |
7 [1309]1309] 588(re)  |125.5|1254| 567(bns) |128,5|1284| 5.81(IH, brs)
8 |zl 1420 - 1441|144 - T443] 1448 -
9 |482] 482 2'57(“1"‘})9'3'5’ 459|458 | 269(m) | 471|471 | 272018479
395 r, 4,
! 5o {br 432 (1H, 4,
W0 {613 61,3 |40 1390430 55| g9 5 |ISRG120n 1 ) 5| 615 | 140y 4200,
4, 15,0, OH % 0!
4,72, 5,5) P
=0 [1679] 167 - 1669 166,8 - 1713 1713
CH [513 ] 513 T4 510 [ 509 | 383G | - | - p
Glol] - | - - 98,6 | 98,5 | 4,52(d,7.5) |1004] 1002 4,73 (10,4801
2,99 (a); OH
Gle2 3| ma | AR EES 748
3,18 (m); OH
Glo3 766 | 166 | S0 718
Gloa 700 | 99 4,932&}(;,)5); s | 335
Gios| - | - - T2 [Tz | a8(m) | - [ 783
3,64 (m); 3,39
Gle6 610 | 609 | (m); OH 4,45 626
60

#125 Mz, ® Do trong CDCI;, 500 MHz, ° Do trong DMSO, * Do trong MeOD,
85¢: genipin [3], *3c: geniposide [3] *5c: axit geniposidic [4]
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uong phén tir cita 3 14 374, twong mg véi cbng thirc
shin tir 14 CieHzO. Tir 56 lidu phd 'H-NMR, C-
NMR, BESI-MS ciia 3 cho phép xéc dinh hop chét
ally 14 axit geniposidic. S5 ligu phd cia 3 1a piri hgp
v6i 86 ligu cBrg b§ trrge day (Bing 1) [4].

Hop chit 4 thu duge 12 mét chit o miu tréng.
Trén phé 'H-NMR xult hign tin higu cia h¢ ABX
vbng thom [Jx 6,89 (1H, 5), 6x 6,88 (1H, d,J = 8,0
H2), ds 6,83 (dd, J = 1,5 Hz, J = 8,0 Hz)], vd nhém
methoxy & J 3,90 ppm. Ngoi ra xuft hién tin higu
fic trung cla vong bis-lignan véi cdc tin hiéu du
4,74 (IH, d, J=4,0 Hz), 4,26 (1H, ¢, J = 6,5 Hz, J
=8,5 Hz), 3,89 (1H, q,J = 4,0 Hz, J = 9,5 Hz),vd
3,11 (1H, m). Phé “C-NMR va DEPT cho phép
nhan bit sw 6 mit cia 10 carbon, trong &6 cdc tin
hi¢u vong thom tai cée vj tri 8¢ 146,7 (C), 145,2 (C),
132,9 (C), 118,9 (CH), 114,2 (CH), 108,6 (CH). Cic
tin higu cia vdng bis-lignan xuat hign tai Jc 85,8
(CH), 71,6 (CHy), v& 54,1 (CH). Ph8 khéi lugng
(ESI-MS) ¢6 pic ion gia phén t¥ 13 mZz [M+H]* I3
359,1 cho biét khéi luong phan ti cia 4 I3 358,
tuong img véi cdng thic phin tir 13 CH20s. Didu
ndy cho thdy hop chét 4 12 d5i ximg v3 mdi tin higu
trong phd NMR 14 céc pic chip dbi. Tir céc dif figu
phd cho phép x4c dinh hop chét 4 13 pinoresinol,
mét hop chét lignan phd bién trong tw nhién duge
tim thdy & D8 trong vA cdo lodi thye vét khic. So
‘sdnh 55 tigu phé véi tdi liéu tham khdo ciia hop chét
PMMM1 thiy c6 sy triung khép [5].

4. KETLUAN

Tir dich chit etyl axetat cia miu D3 trong
ucommia ulmoides Oliver thu hii tai Ha Giang,
bing cc phuong phép séc ky két hop ching t6i da
1ap v xéc dinh céu tric cia 3 hop chét iridoid
genipin (1), geniposide (2), axit geniposidic (3

va 1 hop chit lignan pinoresinol (4). Céc hgp chat

iénhg:  Nguydn Vin Hing

ndy thudc hai 16p chét chinh c6 trong D trong, déng
vai trd quan trgng trong téc dung he huyét 4p, chéng
tidu duwimg, Céc két qud nghién cir thinh phin héa
hoc cia miu D trong ti dich #-hexan, djch nude s&
duge ching t6i cong bd trong céc bai bio tiép theo,

L¥i cdm on. Céng trink nghién ciru ndy duge tdi trg
béi dé 1ai cdp Vién Han l6m Khoa hoc v Cing nghé
Viét Nam “Xdc dinh thinh ph&n hda hoc ciia mpt sé
cdy thudc tai Hi Giang lim co s khoa hoc cho viéc
xdy dung ving duwgc ligw tink”, mad 3
VAST.UDCN.05/14-16,
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