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NHAN BIET LOAI COI XAY PUOC SUDUNG LAM THUOC
TRONG CHI ABUTILON Mill. (MALVACEAE) O VIET NAM

Do Thi Xuyén, Nguyén Khac Khov
Vién Sinh thdi va Tai nguyén Sinh vdt
(Nhan bai ngay 28 thang ! nam 2004) )

Summary

Authentification of the Abutilon Species Used Medicinally in Vietnam

The genus Abutilon Mill. (Malvaceae) has 2 species in Viet Nam, i.e., Abutilon crispum (L.) Sweet
and A. indicum (L.) Sweet with different morphological features. Of them, Abutilon indicum (L.)
Sweet has been used medicinally. It differs from Abutilon crispum in the morphology of the stem and

the number of the carpels (15-20 vs. 8-15).

Key words: Abutilon indicum. Abutilon crispum, Medicinal Plant.

( Viét Nam, chi C6i xay (Abutilon Mill.) c6 2
loai, trong d6é Abutilon indicum (L.) Sweet la loai
ciy thudc cd gia tri. Trong pham vi bai bdo nay,
ching t6i mudn dé cap dén dac diém chung cla
chi, xay dung khoda dinh loai cac loai, danh phap,
mo ta tém tat va phan bd cua cac loai o Viét Nam.

Pac diém chung cua chi Caéi xay

Cay than cé hay ntra bui, cao 1-2 m, phan
nhanh nhiéu. L4 moc so le, hinh tim tron hay géin
tron, gan chan vit. La kém hinh chi hay miii nhon.
Hoa nho, moc don doc o k& la, mau vang tuol,
dudng kinh 1-2 cm; dai hinh chudng hay hinh ong,
5 thuy nho hinh tritng, chép nhon; canh hoa 3, hinh
tam gidc hay trimg nguoc, han lién ¢ goc, dinh vol
ong nhi; nhi nhiéu, chi nhi dinh v61 nhau thanh cét
ngan hon canh hoa; bau hinh cau hay hoi det, c6 8-
20 06, mbdi 6 ¢6 2-9 nodn, khi chin ching 16i véi
truc chinh; voi nhuy phan nhanh bang s6 6, nim
nhuy dang dau. Qua nang, hinh dia, kich thudc
nho, khoang 1,2-2 cm gom 8-20 manh, cac manh
dinh trén mot truc nghiéng, dinh lai v6i nhau giong
hinh cdi cdi xay, truc phat trién tu do, 1a nodn c6
dau mo hoi ché ra hay it khi khong cé ¢ dinh, m6 ¢
lung 6 hay & dinh; khi qua chin, manh vo qua rung
di, ton tai d&€ hoa dai; hat nhiéu, hinh than, mau
den.

Lectotypus: Gossypium avicenna Gaertn. (vide
Britt. & Millsp. 1920)

Chi nay ¢6 150 loai phan bo ¢ vung nhiét ddi va
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‘4 nhiét d6i nhu chau A (Trung Quodc, An D9, cac

nude Dong nam A), chau Phi, chau MY.

Viét Nam cé 2 loai la Abutilon crispum (L.)
Sweet va Abutilon indicum (L.) Sweet. Loar sau
duoc dung lam thuoc.

Khoa dinh loai cac loai trong chi Coi xay o Viét
Nam '

1A. Bau 8-15 14 noan, khong ¢cé mo: A. crispum
|B. Bau 15-20 14 noan, cé mo: A. indicum
Pic diém cua 2 loai trong chi Coi xay:

1. Abutilon crispum (L.) Sweet, 1826. — Sida
crispa L. 1753 — Herisantia crispa (L.) Medik.
1789. — Abutilon neurocarpum Miq. 1854. -
Gavoides  crispum (L.) Small 1903. -
Pseudobastardia crispa (1..) Hass. 1909 -
Bogenhardia crispa (L.) Kearney, 1954 -
Herisantia crispa (L.) Briz. 1968. — Cdi xay ta.

Ddc diém hinh thdi: C6 nam hay dirng, nhanh
¢ long to dai mau tring hay 16ng hinh sao mau
vang, goc thuong hod gbé. L4 hinh tim vé1 chop
nhon, kich thudc 4-6 X 3-5 cm, mép cd rang tron,
phién xanh dot vi cé nhiéu 16ng mém trang bao
pht; nhimg 1a phia trén c6 cudng ngan, nhitng 14
phia dudi ¢é cudng dai 0,2-5 cm, ¢6 16ng hinh sao
day; la kém hinh chi, cao 0,5 cm, c6 long. Hoa
moc don doc ¢ ké 14, mau vang, dudng kinh 1-1,2
cm, ¢6 cudng manh nhu sot, ¢6 16ng, ¢6 khuyu o
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1/2 phia trén, dai 2-4 cm; dai hinh 6ng, cao 0,4-0,5
cm, S5 thuy hinh tritng, chép nhon, c6 16ng to va
long dang sao bao phu; canh trang hinh tring hay
trimg nguoc; nhi nhi€u, chi nhi dinh thanh cot; bau
hinh cau, 8-15 6, mdi 6 2-3 noan. Qua nang, hinh

Hinh 1. Abutilon crispum (L.) Sweet
1. Canh mang hoa; 2. Hoa; 3. Bai mg; 4. Hat
(Hinh theo FRPS, 1984)

Sinh hoc va sinh thdi: Moc rai rdc & ven rimg,
bai hoang, d6 cao dudi 600 m. Ra hoa thang 3-7,
c6 qua thang 7-10. Cay tii sinh bang hat.

Phdn bé:'Da Nang (Tourane), Khanh Hoa, Ninh
Thuan (Phan Rang). Con c¢6 & An Do, Trung
Quoc (Hai Nam), Pai Loan, cdc nudc nhiét déi
chau A, chau Phi, chau M¥, chau Uc. |

- 2. Abutilon indicum (L.) Sweet, 1826. - Sida
indica L. 1756. - Sida populifolia Lamk. 1783 -
Abutilon populifolium G. Don 1831. - Abutilon
indicum var. populifolium (Lamk.) W. & Armn.
1834. - Abutilon cysticarpum Hance ex Walp.
1851 - Abutilon cavaleriei 1évl. 1913 - Cél xay,
tén khdc 1a giang xay, dang xay, nhi hudong, ma
manh, quynh ma, kim hoa thao, ma ban thao, co
té ép (Thai), phao ton (Tay), mac tu mong (Cao
Lan), dok toc lai (Campuchia), houk nhao ton
(LLao), country mallow (Anh).
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cau cut dau, duong kinh 1-1,5 cm phinh 1én thanh
dang dén 16ng, c6 léng, khi chin mo ¢ lung, manh
vO qua rung dé lai d€ hoa dai 0,2cm, v6 qua mong,
manh qua khong ¢4 mo; hat hinh than, dai 1,5 mm,
mau den, ¢6 16ng rai rac (hinh 1).

Hinh 2. Abutilon indicum (L.) Sweet

. 1. Canh mang hoa; 2. Hoa tach trang va nhi; 3. CO0t nhi nhuy;
4. Bau cat ngang; 5. Phan qua; 6. Long hinh sao
(1: hinh theo ICS, 1972; 2, 3, 4, 5, 6: hinh theo FRPS, 1984)

Ddc diém hinh thdi: Cay nlra bui, cao 1-3m,
phan nhanh nhiéu, toan than phi l6ng mém mau
xam trang hay l6ng hinh sao mau vang. L4 hinh
tim hay gan tron, cé khia rang, kich thuéc khong
déu nhau, c6 16ng hinh sao ngin & mit trén, long
trang ph6t & mat dudi, cudng bang hay dai hon
phién 14, c6 16ng. L4 kem hinh chi hay hinh miii
nhon, dai 4-5mm. Hoa don doc 6" ké 14, mau
vang, duong kinh 1,5-2 cm; cuéng hoa dai cé dot
tao thanh, khuyu & 1/2 phia trén, c¢6 long; dai
hinh chuéng, it khi hinh 6ng, cao 0,6-1 cm, S
thily hinh tring véi chép nhon nhung ngén, cé
16ng ¢ 2 mat; canh hoa 5, hinh tam gidc hay
tritng ngugc; nhi nhiéu, chi nhi dinh nhau thanh
cot dai; bau hinh cau bi nén, ¢6 16ng, gom 15-20
0 hop thanh, méi 6 chita 2 dén nhi€u nodn, nim
nhuy day lén dang dau. Qua nang hinh giéng c6i
xay, dudng kinh 1,5-2 cm, mau den, c¢é nhiéu
long, khi chin tich thanh nhi€u manh qua,
moi manh qua ¢c6 mot mo nhon hoi cong; hat hinh
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than, dai 2-3 mm, mau den, nhan hay it khi c6 long
(hinh 2).

Sinh hoc va sinh thdi: Moc rai rac 6-ven rimg, bai
hoang, b0 dé, thudong ¢ do cao dudi 400 m. Mua
hoa qua 6-12. T4i sinh bang hat vao ddu mia mura.

Phdn bo- Kha phé bién & Viet Nam. Con c¢6 & An
b0, Trung Qudc (Van Nam, Hai Nam,...), Dai
Loan, Srilanka, cdc nuéc Pong nam A.

Cong dung: Cay duoc dung tri s6 mili, dau ddu, U
hay di€c tai, vang da, hau san, phong thép t€ bai,
~ dau nhuc gan Xuong, nga ur huyet viém gan cap,
viem rudt, li, viém amydal, viém hau, viém khi
quan, viém phoi, viém ruot cap, nhiém tring dudng

niéu, kinh nguyét khé khan, vo kinh, tdo bon. Vo
cay loi tiéu, 14 hoat nhuén, tri di tiu nudc dii do,
dap nhot, hat x6. Ngoai ra, vé con diing bén thimg,

dan tul, lam gidy hay lam bong nhan tao [1, 2, 3, 4,
8,9, 10].

Nhu vay, trong 2 loai thudc chi Abutilon chi cé
loa1 Abutilon indicum dugc ghi nhan lam thudc.
Cho dén nay, chua cé cong trinh nghién citu ndo dé
cdp dén thanh phan hod hoc cta lodi Abutilon
crispum. Theo nhiéu tac gia, cac loai thuc vat trong
cung mot chi thudng c¢é thanh phan hoa hoc it
nhiéu giéng nhau. Liéu Aburtilon crispum cé thé
dugc dung lam thu6c khong? Pé 1a mét van dé can
som dugc nghién citu.

Mot s6 dac diém nhan dang nhanh 2 loai:

Tén bo phén Dic di€m o
Abutilon crispum | Abutilon indicum
Than Co manh, thuong nam, it khi dung Nra bui, dimng
Cubng la L4 phia trén gan nhu khong c6 cudng. L4 phia trén ¢é cudng dai
Bau 8-150 15-206
Qua Manh qua khéng c6 mo Manh qua c¢6 mo nhon hoi cong
Phan bo Da Ning, Khanh Hoa, Ninh Thuén Pho bién khip Viét Nam

Tai liéu tham khao

1). V6 Van Chi. 1997. Tr dién cay thudc Viét Narh tr: 309. NXB Y hoc T.p. H6 Chi Minh; 2). Lé Kha K& va cs.

1971, Cay co thudng thiy ¢ Viét Nam, 2: 323. NXB Khoa hoc va Ky thuat, Ha Néi; 3). Pham Hoang Ho. 1991.
Cay '¢o Viét Nam, 1: 656-657. NXB Mekong, Santa Ana/Montreal; 4). D6 Tat Loi, 1995. Nhitng cay thudc va vi
thuéc Viét Nam, tr: 755. NXB Khoa hoc va Ky thuat, Ha Noi; 5). Auct. 1972. Iconographia Cormophytorum
Sinicorum, 2: 811. Pekin; 0). Feng K. M. 1984. Flora Reipublicae Popularis Sinicae, 49(2): 30-37. Pekin (in
Chinese); 7). Gagnepain in H Lecomte. 1910. Flore générale de L’Indo-chine, 1: 438-443. Paris; 8). Gagnepain,.
1945. Supplément flore geénérale de 1.'Indo-chine, 1: 365-367. Paris; 9). Nguyen Van Duong, 1993. Medicinal
plants of Vietnam, Cambodia and Laos, tr. 239. Mekong Printing; 10). J. L. C. H. van Valkenburg and N.
Bunyapraphatsara, 2001. Plant Resources of South-East Asia, 12(2): 29-31. Leiden; 11). Waalker J. V. B. 1966-
1967. Malesian Malvaceae revised. Blumea, 14: 160-176. Leyden, Hollannd.

Tap chi Duoc liéu, tdp 9, s6 2/2004 (trang 39-42)

' NGHIEN CUU THANH PHAN HOA HOC CUA CAY SAMBUCUS NIGRA SSP.
CANADENSIS (L.) R. BOLLI (HO COM CHAY - SAMBUCACEAE)

Nguyeén Thu Hang', Pham Thanh Ky', Chu Pinh Kinh?
I : Bo moén Duoc liéu - Dai hoc Duoc Ha néi
2 :Vién Hod hoc —TT KHTN & CNQOG
(Nhan bai ngay 7 thang 1 nam 2004)

Summary
Studies on Chemical Composition of Sambucus nigra ssp. canadensis

Flowers of Sambucus nigra ssp. canadensis (L.) R. Bolli were qualitatively determined to contain
flavonoids, amino acids, organic acids and sugars, flavonoids being the main component accounting
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for 7,19 £ 0,10 %. From the total flavonoid extract, two compounds were isolated by column
chromatography and identified as quercetin-3- a-rhamnopymnasyl-ﬁ-glucapymnose and quercetin on

basis of UV, MS and NMR spectroscopic data.

Key words: Sambucus, Sambucus nigra ssp. canadensis (L.) R. Bolli, Quercetin, Quercetin ‘3-o-

rhamnopyranosyl--glucopyranose, Flavonoids.
1. Pat van de

Sambucus nigra ssp. canadensis (L..) R. Bolli
thuéc ho Com chay (Sambucaceae) 1a mot trong
hai taxon thudc chi Sambucus L. 6 Viét Nam {2, 3,
4], dugc nhan dan dung nhi€u dé chita mun nhot,
l& loét, vét thuong... Cho dén nay, & nudc ta chua
thiy c6 cong trinh nao nghién citu vé thanh phén
hoa hoc cua cay nay. Trong bai bao nay, ching toi
trinh bay két qua nghién ciru vé thanh phan hoa
hoc ciia hoa cay Sambucus nigra ssp. canadensis
(L.) R. Bolli thu hai & Sa Pa.

2. Nguyén liéu va phuong phap nghién cuu

2.1. Nguyén liéu: Hoa Sambucus nigra ssp.
canadensis (L.) R. Bolli thu hai & Sa Pa (Lao Cai),

thang 9/2002.
2.2. Phuong phap nghlén cuu

- Pinh tinh cdc nhém chat theo phuong phap gh
trong tai liéu thuc tap Dugc liéu cua B mén Duge
liéu - Trudng dai hoc Duoc Ha Noi.

- Dinh lugng flavonoid bang phuong phap can.

- Sac ky 16p mong dung ban mong trang san silica
gel GF,¢, cuia MERCK (Diic).

- Sac ky cot di‘mg chat nhéi 1a Sephadex LH - 20.

- Do pho tlr ngoai trén may UV-VIS Spectrophoto-
meter Cary IE- Varian (Australia) tai Phong thi
nghiém trung tdm — Trudng dai hoc Duge Ha Noi.

- Do phé khéi trén mdy 5989-MS tai Phong Cau
tric — Vién Hoad hoc — TTKHTN & CNQG.

- Do phd cong hudng tir hat nhan trén mdy NMR-
Bruker 500 MHz tai Phong Cong huong tur hat
nhan — Vién Hoa hoc — TTKHTN & CNQG.

- S6 liéu cong huong tir hat nhan thuc nghiém da
duoc kiém tra, so sanh véi s6 liéu 14y tir ph6 mo
phong dua vao phan mém mé phong ACD/NMR
Viewer ( V. 5.12 va phan mém ACD/IUPAC Name
(V. 7.06).

3. Két qua thuc nghiém
3.1. Dinh tinh
Chiing t6i da ti€n hanh dinh tinh hoa cay S.
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nigra ssp. canadensis (L.) R. Bolli bang cdc phan
ing hoa hoc. Két qua cho thay thanh phan ctua hoa
gom cdc nhém chat nhu flavonoid, duong khi,
acid hitu co va acid amin. |

- Dinh tinh flavonoid bing sic ky 16p mong:
Flavonoid toan phan cia hoa duoc hoa tan trong
ethyl acetat réi ti€n hanh sac ky 16p mong vdi chat
hap phu la silica gel GF 254 (MERCK). Dung méi
khai trién :

Hé 1: Ethyl acetat : Methanol : Nuéc (100: 17: 13).
Hé 2: Ethyl acetat : Toluen : Nudc (2:1:1).

Hé 3: Ethyl acetat : Methanol (4 :1).

Thudc thir hién mau: AICl, 5% trong con tuyét
d61. Quan sat mau dudi dnh sang tir ngoai 366nm.

Két qua cho thay ca 3 hé dung moi déu tach tot
véi hé 1 va hé 3 cho 11 vét, hé 2 cho 12 vét. Cac
vét déu c6 mau vang vdi cudong dd mau dam nhat
khac nhau. Trén sac ky d6 & ca ba hé, thay vét s6
11 va s6 9 c6 mau vang dam nhat.

3.2. Dinh luong flavonoid

Tién hanh dinh luong flavonoid trong hoa bang
phuong phap can. K&t qua cho thiy ham luong nay
la 7,19 £ 0,10%. |

3.3. Chiét xuat va phan lap

Tu hoa §. nigra ssp. canadensis (L.) R. Bolli
sau khi chiét duoc flavonoid toan phan, chiing t6i
da tién hanh phan lap chat nay bang phuong phap
sac ky loc gel véi chit nhoi cot 1a Sephadex LH 20,
dung méi rira giai 1a methanol 80%. Két qua da thu
duoc hai chat ky hiéu la KH, va KH..

3.4. Nhan dang cic chat KH, va KH,
a/ Chat KH,

- Thé chat : KH, 1a cdc tinh thé hinh kim, mau vang
ddm, khong mui, khong vi.

- P06 tan: Tan t6t trong ethanol, methanol, ethyl

acetat. It tan trong nudc. Khong tan trong ether,
chloroform.

- Phé UV do trong methanol cho dinh hap thu cuc
dai & A =257,1nm va A = 373,5nm dac trung cho
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cau truc flavonol.

- Phdé MS ¢6 pic ion phan tir [M]" = 302 amu. Déi
chi€u véi thu vién pho cho thidy phan co ban cua
KH, 1a khung quercetin véi dé chinh xac la 95%.
Nhu vay, KH, 1a dan chat cﬁa quercetin.

- Tir ph6 C-NMR, 'H-NMR va DEPT cho thdy
trong cau tric phan tu KH, c6 27 carbon, trong do
c6 1 nhém CH,, 1 nhém CH,, 15 nhém CH va 10
carbon bac 4. Nhu vay, phan tir KH, c6 cong thirc

cong 1a C,;H,,06. SO liéu pho duge ghi & bang 1.

Bdng 1. Bang s6 liéu phd cong huong tir hat nhan ( lH NMR, "'C- NMR) cua KH,

TT | Kyhieu | “C-NMR 'H-NMR TT | Ky hiéu 'CNMR | 'H-NMR
Oppm oppm, J(Hz) | | oppm | oppm, J(Hz)
1 | CH(6”) [17.880 |1.143d J=6Hz |15 | C(10) 106.666 | -
2 | CH,(6™) |68.567 [3.825dJ=11,5Hz |16 | CH(5’) 116.076 | 6.899d J=8,5Hz |
3 | CH@™) [69.723 | 3,4 (khong phan | 17 | CH(2") 117.701 | 7.689d J=2Hz
- giai) |
4 |CH(5) |71.423 | x32 (khong phan 18 | C) 123.159 -
| giai) | | _ B
5 |CH@3’) |72.122 [3557dd J,=7[19 | CH(6) 123.559 | 7.654dd J,=8,5
- - J,=3,5Hz 1 J,= 2Hz __I
6 | CHQ2’) |[72264 [3.650dd J=1,5[20 |C(3) 135.367 - .
J,=3,5Hz |
7 | CH@2") |73954 |=~32 (khongphan |21 | C(3) 145.871 -
giai) | i | .
8 | CH(5'”) | 75742 |=3,5 (khong phan |22 | C(4’) 149.824 :
_ ' giai) | |
9 | CH(3) | 77258 | =33 (khong phan | 23 | C(2) 158.552 -
giai) I ] |
10 | CH(4’) | 78213 | 3,4 (khong phan | 24 | C(9) 159.363 :
I giai) i '
[1 | CH(8) 04.870 | 6.429dJ=2Hz |25 | C(5) 163.026 : |
12 | CH(6) 99.961 |6.239dJ=2Hz |26 | C(7) 166.051 - h
13 | CH(I’) |102.435 [4568dJ=7Hz |27 |=C=0(4) | 179.462 -
14 | CH(1”) 104.707 - [ 5.133dJ=7,5Hz | } ] = ]

Tir cac dir liéu pho da cho phép x4c dinh KH, 1a
quercetin  3-a-rhamnopyranosyl-3-glucopyranose
cé cau tric phan tir nhu hinh 1.

Dé kiém tra cau triic phan tir KH, theo két qua
phan tich pho thuc nghiém dua ra ¢ bang 1, chiing
to1 da stir dung phan mém chuong trinh ACD/NMR
VIEWER (V. 5. 12) dé vé phé mo phong . Két qua
cho thay cdc s6 liéu pho mo phong phit hop véi cac
sO liéu cia pho thuc nghiém.

Két luan : Can cif vao céc s6 liéu pho UV, MS,
BC-NMR, 'H-NMR va DEPT chiing t6i nhan
dang chat KH, la quercetin 3-a-rhamnopyranosyl-
3-glucopyranose.

b/ Chat KH,

- Thé chat: KH; 12 bot mau vang, khéng mi,
khong Vi.
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- Do tan: Tan tot trong ethanol va methanol néng.
It tan trong nuéc, ether, chloroform.

- Phé UV: Phé UV do trong methanol cho dinh
hap thu cuc dai ¢ A = 258,3nm va A = 368,8nm dac
trung cho cau tric flavonol.

- Phé MS, KH, cho pic co ban ¢ sé khéi m/z =
302 amu. Day ciing chinh 1a cum pic phan tr véi
tap hop pic dong vi M* = 302 amu (100%), (M+1)"
= 303 amu (16,7%), M+2)" = 304 amu (2,7%)
itng véi cong thitc cong Cl.-,Hqu

- Tir phd “C-NMR, 'H-NMR va DEPT cho thay
trong cau truic phﬁn te KH, c6 15 carbon, trong do
'c6 5 nhém -CH va 10 carbon bac 4. S6 liéu pho
duoc ghi ¢ bang 2.
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Bdng 2. Bang s6 liéu phd cong hudng tir hat nhan ( '"H-NMR, “C-NMR) ctua KH,

TT | Ky hieu | "C-NMR '"H-NMR TT | Ky hiéu | "C-NMR '"H-NMR
| oppm | Sppm, J(Hz) | Sppm | oppm, J(Hz)
1 |CH@) [94.479 |6.422dJ=1,5Hz 9 |c3) 146158 |
2 | CH(®6) [99.303 |6.213dJ=1,5Hz 10 | C4) 148.113
3 | CU0) 104.505 | 11 | C2) | 148.722
4 |CH2) [116.016 |7.751dJ,=1,5Hz 12 [ C9 158.162
5 [ CH(S) 116278 |6.916dJ=8,5Hz |13 | C(5) [ 162.396
6 |CH(6) |121.719 | 7.653dd 14 | C(7) 165.499
| J,=8,5Hz, J,=1,5Hz
7 [cay 124112 ‘ ;s_l C(4) 177.344
8§ | CB) 137.176 ,

Tur cac dir liéu pho da cho phép xac dinh KH, Ia

quercetin cé cau triic phan tir nhu hinh 2. D€ kiém

tra két qua phan tich pho thuc nghiém, ciu tric
phan tir du kién da dugc dua vao phin mém
chuong trinh ACD/NMR VIEWER (V. 5. 12) dé
vé phd mo phong . So sdnh sd liéu pho NMR thuc
nghiém v6i phé mo6 phong thiy cé su phit hop tot.

Keét luan : Can cif vao cic s6 liéu pho UV, MS,
BC-NMR, 'H-NMR va DEPT, chiing t6i nhan dang
chat KH, la quercetin.

4. Két luan chung

Tirhoa S. nigra ssp. canadensis (L.) R. Bolli, da
xac dinh cé flavonoid, acid hiru co, acid amin va
duong khir. Trong do, flavonoid la thanh phan
chinh ¢6 ham luong 7,19 = 0,10%. Tir dich chiét
flavonoid toan phan, da phian 1ap dugc hai
flavonoid 1a KH, va KH;. Can cit vao cédc so liéu
pho UV, MS, "C-NMR, 'H-NMR va DEPT, da
nhin dang duoc KH, la quercetin—3-a-rhamno-
pyranosyl-B-glucopyranose va KH; la quercetin.

Hinh 1. Quercetin - 3-a-rhamnopyranosyl -3-

glucopyranose (KH,)

Hinh 2. Quercetin (KH-)
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KET QUA BAN PAU VE NGHIEN CUU THANH PHAN HOA HOC QUA CHUOI HOT
CUA VIET NAM

Trdn Vdan Sung, Truong Bich Ngdn, Trinh Thi Thuy
Vién Hod Hoc, Trung tdm KHITN & CNQG

(Nhan bai ngay 23 thang 9 nam 2003)

Summary

Preliminary Results of Chemical Studies on Musa balbisiana Colla._Fruits

Stigmasterol and 3-oxo-29-norcycloartane (cyclomusalenone) have been isolated from the
dichloromethane extract of the fruit of Musa balbisiana Colla. collected in Vietnam. The structures of
the isolated compounds were determined by spectroscopic methods including 2D-NMR technique.

Key words: Musa balbisiana, Musaceae; Triterpene; Norcycloartane; Cyclomusalenone

I. Mo dau

Cay chu6i hot hay chudi chat (Musa balbisiana
Colla.; M. brachycarpa Back.), thu6éc ho Chuo6i

(Musaceae), moc phd bién & Viét Nam, Lao,

Campuchia, Malaixia, Trung Qudc va An Dd. Theo
kinh nghiém déan gian, qua chu6i hét c6 cong dung
tri bénh dudng rudt, soi duong ti€t niéu va dic biét
12 bénh tiéu dudng...[1]. Dén nay trén thé€ gidi,
mdi chi ¢6 mot cong b6 vé thanh phéan hoé hoc cta
cay chu6i hot moc ¢ An D6. G Viét Nam, chua ¢6
tai li€u nao nghién cttu vé cay nay. Tién hach
nghién ctru qua chudi hdt thu hii 6 Nam Dinh,
chiung td1 da phan lap va xac dinh duoc clu tric

cua mot triterpen cé cau tric 3-0x0-29-
norcycloartan la cyclomusalenon [(245)-24-
methyl-29-norcycloart-25-en-3-on] va  stigma-

sterol. Cau triic hod hoc cua hai chat nay duogc xac
dinh bang cach két hop cac phuong phap phod nhu
pho hong ngoai (FT-IR), pho khéi lugng (MS), phd
cong hudng tir hat nhan 'H-, "C-NMR mot chiéu
va hai chiéu (1D- va 2D NMR).

II. Két qua va thao luan

Pho hong ngoai (FT-IR) ctlia chat 1 ¢6 hdp thu
‘dac trumg cha ceton vong 6 & 1710,6 cm™. Cuc
dai hap thu manh & 884,4cm™ goi ¥ cho thdy trong
phan tir c6 vong cyclopropan. M6t s6 dinh & 2923,
1452 va 1377 cm™' cho phan tir cé6 nhiéu nhém CH,

va CH,. Pho kh6i va cham electron (EI-MS) clia
chét 1 ¢6 pic ion phan tir & m/z 424 [M]" (41) va cb
su cat manh 14n luot & mach nhénh rat 1o (hinh 1),
duoc thé hién qua mot s6 pic quan trong nhu m/z
409 [(M-CH,]* (17), 381[M-CH,]" (4), 354[M-
CH,(CH,)-C(CH,)=CH,]*(5), 341{M-CH,-CH
(CH,)-C(CH,)]" (5), 328[M-CH,-CH,-CH(CH,)-
C(CH)I'(11), 299 [M- mach nhanh]* (36), 257
[M-42-vong D - mach nhdnh]* (4), 243 [299-42-
CH,]*(10), 95 [CH,=CH-CH(CH,)-C(CH;)=CH,]"
(87), 69 [CH,CH,C(CH,)=CH,]'(73), 55 (100).
Qua phan tich ph6 khéi, cho thdy su cit manh &
mach nhdnh cua chit 1 hoan toan phu hgp véi
cyclomusalenon [2, 3]. Két luin nay duoc khang
dinh thém qua phé 'H-NMR: singulet & ving
truong thap dic trung cho proton olephinic 6 4,67
(s, H,-27), doublet cua nhém metyl 6 6 0,87 (d,
6,4Hz, H,-21), 0,99 (d, J=6,7 Hz, H,-30) va 1,64
(s, H;-26). Cap doublet & vung truong cao 6 0.39
(IH, d, J=4,iHz, Ha-19) va 6 0,62 (1H, d,
J=3,8Hz, H#-19), dac trung cho su ¢6 mat cua hai
proton khong tuong duong ctia vong cyclopropan.

Ph6 '"C-NMR va DEPT cho thdy chat 1 c¢6 30
nguyén tu carbon, trong dé ¢c6 6 nhém metyl, 12
nhém methylen (CH,) [¢6 1 nhém CH, canh né1
do1 (=CH,)], 6 nhém methyn (CH) va 6 carbon bac
4 (Cq).

Bdng 1. S6 liéu phé NMR clia chat 1 va 2 [CDCl,, 8(ppm)]
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| V1 tri 1 2
3 | 5H [500 MHz, J (Hz)] 5C(125MHz) 5C(125MHz) |
I 1,56 32,87 37,29 j
) | 2.43 40,97 31,69
3 213,28 71,83
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4 2,26 50,01 42,33
5 1,58 46,07 140,79
0 1,37 (@), 1,19 (B) 25,91 121,73
7 1,12 m (), 1,30 (B 25,21 31,93
8 1,61 47,09 31,89
9 24,98 50,17
10 | 29,30 36,53
11 2,06 (o), 1,17 (P 26,96 21,10
12 1,65 (2H) 32,86 39,8
13 45,35 42,24
14 48,30 56,89
15 1,30, 2H, d (2,8) 35,43 24,38
16 1,91 (a), 1,31 (p) 28,06 28,92
17 1,57 52,23 55,99
18 1,00 s 17,90 12,07
19 o 0,39 d (3,8) 26,95 19,41
B 0,62 d (3,8)
20 1,35 36,02 40,49
21 1 0,87d(6,4) 18,35 21,23
22 0,94 (), 1,34 (P 33,93 138,32
23 1,19 (o), 1,43 (B 31,51 129,31
24 2,10 m 41,62 51,26
25 150,16 31,69
26 1,64 s 18,66 19,06
27 4,67, 2H, br t (1,4) 109,39 121,09
28 1,00 d (6,6) 20,17 25,41
29 1,25's 10,76 12,25
30 1 0,99d (6,7) 19,17 1

Phé hai chiéu HMQC c¢6 tuong tic (& 26,9/6;
0,39; 0,62) cua hai proton gin véi C-19. Pho nay
cling thdy ro twong tic cua 6.109,39/6, 4,67,
chitng td6 nhém methylen canh ndi doi phai nam 6
cudi mach nhianh (=CH,). Ngoai ra, pho HMQC
ciing cho thay rd cac tuong tic cua cic proton va
carbon con lai nhu 6,2,43/0-40,97 (H-2/C-2),
&,1,55/6:32,87 (H-1/C-1), 642,26/6:50,01 (H-4/C-
4), 8,1,57/6:46,07 (H-5/C-5). Phé HMBC c6 tuong
tic qua hai hoac ba lién két cua Jy1,00/0c 46,07
(H-28/C-5) va tuong tu nhu vdy H-27/C-24; H-
18/C-17, C-14; H-21/ C-22; H-30/C-23 va H-5/ C-
6. Qua phan tich pho va so sanh véi s6 liéu da cong
bo trong tai liéu [2,3], da xdc dinh dugc cau truc
cua chat 1 la cyclomusalenon [(245)-24-methyl-
29-norcycloart-25-en-3-on]. Cyclomusalenon da
duoc tim thay tir loai Musa sapientum [2, 3]. Day
[a mot triterpen ndm vong c¢O chua vong
cyclopropan ¢6 ciu tric 3-oxo-29-norcycloartan
tuong doi it gap trong tu nhién. Trong mo1 truong
acid, cyclomusalenon bi epime hoa thanh 4-epi-
cyclomusalenon. V& mat hod lap thé, 4-epicyclo-
musalenon (45 methyl) kém bén vitng
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hon. Nguoi ta cling da phan lap dugc 4-epicyclo-
musalenon tir vo qua chudi M. sapientum [2, 3].

- Ph6 héng ngoai (FT-IR) cla chit 2 c¢6 dinh
rong th & 3430 cm™', dac trung cho nhém OH. Pho
khoi va cham electron (EI-MS) cua chat 2 cho pic
ion phan tir & m/z 412 [M]" va céac pic c6 cuong dé
cao ¢ m/z 369 (10), 351 (20), 271 (51), 255 (66),
213 (41), 173 (24), 159 (63), 133 (56), 91 (62), 55
(100). Su cit manh trong pho khéi cta chit 2 phu
hop vé6i stigmasterol. Diéu ndy dwuoc khang dinh
them qua phé "C-NMR (bdng I). Qua phan tich
phd va so sdnh véi s6 liéu da cong bo trong tai lidu
[2, 3], da xdc dinh dugc cau tric cua chat 2 la
stigmasterol. Pay 12 mot sterol kha pho bién trong
thién nhién.

I11. Thuc nghiém

Diém chay do trén mdy Boétius ciia Dic. Pho
FT-IR duoc ghi du6i dang vién nén trong KBr, trén
mdy IMPACT-410. Pho 'H va "C-NMR, HMQC,
HMBC dugc ghi trén may Bruker AVANCE 500
MHz, tetrametylsilan (cho 'H) hodc tin hiéu dung
moi CDCL, (cho *C) duoc diing 1am ndi chuan.
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1: Cyclomusalenon

File (H-C, Weres. | CLomaent; LH-2 DR.LH.WRAMNPERDILK
of D1, C1.85.1991, BE:3% h Commission: AMD 482 LM: 12 BERARBE[TER: LERBS
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Hinh I: Pho khéi va cham electron (EI-MS) clia cyclomusalenon

Pho khoi (EI-MS) ghi trén may AMD 402 Sac ky 16p mong silica gel Merck 60 F,5,, h¢
[ntecta GmbH, CHLB Duc va may Hewlett dung moi n-hexan/ethyl acetat (90:10) va (75:25).
Packard 5989B MS Engine (ta1 Vién Hoa hoc). Hién mau bang thuéc thi CeSO/H.SO,va 2%

vanilin/H,S0,.
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Xt 1y mau thuc vat va chiét tach

Qua chuoi hot mua ¢ tinh Nam Dinh vao mua
h¢ nam 200! duge thdi nho, hong kho roi sdy ¢
nhiét 45°C dén khéi luong khong doi, sau do xay
nho. Mau bot cua qua (780 g) duoc chiét bang siéu
am o nhiét do phong lan luot véi n-hexan,
dichlometan va methanol. Loai dung moé1 duot ap
suat giam thu duoc 11, 10 va 60g can cac dich
chiét tuong tng. Chay sac ky cot can dich chiét
dichlorometan trén silica gel Merck 60 c¢& hat
0,063-0,2 mm, dung moi rira giai 1a n-hexan/ethyl
acetat (0-50%), thu duoc chat 1 (30 mg) va chat 2
(35 mg) sach.

Cyclomusalenon (1): Tinh thé hinh kim mau tré‘ing

dnc. 133-135°C (CHCL). R, = 0,75, dung moi n-
hexan/ethyl acetat (90:10).

4

Stigmasterol (2): Tinh thé hinh kim, khong
mau, dnc. 170°C (EtOH). FT-IR (vyax  ): 3430,
2936, 2870, 1646, 1463, 1378, 1060, 967, 802,
591 CM". '"H-NMR (500 MHZ, CDCL,): & 5,35
(1H, BRD, 6,8 HZ, H-6), 5,15 (1H, DD, H-22),
5.02 (1H, DD, H-23), 3,5 (1H, M, H-3), 1,02 (3H,
D, 6,7 HZ, H-21), 0,79 (3H, D, 6,5 HZ, H-26),
0,85 (3H, D, 6,4 HZ, H-27) VA 50,80 (3H, T, 7,0
HZ, H-29).
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NGHIEN CUU THANH PHAN HUP CHAT SAPONIN CUA CAY CHAN CHIM
KHONG CUONG QUA (SCHEFFLERA SP3)

Vé Duy Hudn, Trian Cong Lu@n — Trung tdm Sam va Dugc liéu TPHCM
Du’o’ng Hong T6 Quyén — Truong Pai hoc Y Dugc TPHCM

(Nhan bai ngay 10 thang 9 nam 2003)

Summary

Studies on Saponin Composition of Schefflera sp3

The saponin composition of the leaf, stem and root of Schefflera sp3 was quantitatively determined
by NAMBA’s weight method. The result revealed that the total saponin content was 3.66% in the leaf,

0.93% in the stem and 0.77% in the root, on absolutely dry basis.

Two sapogenins were isolated from the hydrolysed product of total saponins from the leaf by
different columns. Their structures were identified as oleanolic acid and hederagenin on the basic of
m.p., IR, 'H-NMR, °C-NMR, DEPT, HMQC and HMBC analysis.

Key words: Schefflera sp3, Saponin, Sapogenin, Leaf, Stem and Root.

1. it van dé

Cay chan chim khOng cudng qua (Schefflera
sp3) 1la mot loai Schefflera c6 tac dung tang luc,
dugc phdt hién trong qua trinh sang loc cac cay
thuoc ho Nhan sidm (Araliaceae) [1]. Trong
thdng bdo trudc diy [2], ching t6i da cong bd
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cidc két qua khio sat ban dau v€ thuc vat va hod
hoc clia cay. Vé hod hoc, 14, thin va ré déu chira
cic thanh phan saponin triterpen, phytosterol,
dudng khir, tanin, coumarin, acid hitu ¢d va hgp
chat uronic, trong d6, hgp chat saponin 1a thanh
phan hoat chat chinh clia cdc cay thudc chi
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Schefflera. Vi muc tiéu nghién cttu thinh phan
hgp chat saponin nhim phat huy gid tri sit dung
va phuc vu cong tdc ki€m nghiém dugc liéu nay,
trong thong bao nay, ching t6i trinh bay két qua
dinh lugng saponin toan phan trong 14, thin va
ré, dong thdi mo & vi€c phan lap va xdc dinh
cAu tric hod hoc cdc sapogenin chi€t tich dudc
tif viéc thiy phin saponin todn phan cua l4.

2. Nguyén liéu va phuong phap nghién citu:
2.1.Nguyén liéu:

Nguyén liéu s& dung dé nghién ciu 1a 14,
than va ré cia Schefflera sp3 thu hdi & ving Sudi
Tre, thdén Pro, xa Kado, huyén Pon Duong, tinh
Lim Pdng. Sau khi thu hdi, mau dugc phdl khé

va xay thanh bot.
2.2.Phuong phap nghién cuu.:

- Dinh lugng saponin toan phan cia 14, thin va
ré theo phuong phdp cin Namba [3].

- Dinh tinh saponin toan phan cta 14, thin va ré
bing phan wng hod hoc va sic ky 16p mong
[4,5].

- Chié€t xuat va phan lap sapogenin cia 14 bing
sac ky cot silica gel va cot pha dao RP-18.

- Nghién citu cdu tric cdc sapogenin dua trén
di€ém chdy, pho hdng ngoai (IR), phd cdng
hudng tir hat nhan 'H-NMR, "C-NMR, DEPT,
HMQC va HMBC.

3. K&t qua nghién cifu:

3.1 DBinh luong saponin toan phdn ciia ld, thdan va
ré: Ly 20 g bot dudc liéu chiét bing Soxhlet
vdi 400 ml MeOH cho dén kiét saponin. Dich
MeOH dugc ¢6 giam dp cho thanh cin. Hoa cin
trong mot ludng nudc vira du. Dich nudc dugc
lic v4i ether cho dén khi 18p ether khéng mau
hodc ¢6 mau rat nhat. L8p nudc lac ti€p vdi n-
BuOH bio hdoa nudc dén khi hét saponin. GOp
dich n-BuOH, rita nhi€u lan bing nudéc cat. C6
giam 4p dich n- BuOH thu dudc cdn, 1am kho
trong ti sy chidn khong dé€n khdi ludng khong
~ d6i.thu dugc saponin toan phin. Cin va tinh ham
lugng saponin toan phan trong dudc liéu. Tién

hanh dinh lugng 3 14n, 14y gid tri trung binh.

Ham lugng saponin todn phan cida 14, thin va
ré 1a 3,66%, 0,93% va 0,77%, tinh theo trong
luong kho tuyét doi.

3.2 Dinh tinh saponin toan phan ciia ld, thdn va
ré: Saponin toan phan chi€t xudt  muc 3.1 dugc
hoa trong MeOH d€ dinh tinh saponin bing céc
phdn tng hod hoc va sic ky 16p mdng.

3.2.1 Phan wtng hod hoc:

Dich chi€t MeOH ciia cd 3 miu 14, thin va ré
déu c6 phdn ng dudng tinh véi cdc phdn ng
Liebermann, Kahlenberg, Salkowski. Phan @ng
tao bot Fontan — Kaudel trong HCl 0,5N va
NaOH 0,5N cho c¢it bot tuong duong nhau.

Sd bd cho thay 14, thin va ré cia Scheﬂlem
s*p3 déu cé chita saponin triterpen.

3.2.2 Sdc ky lop mdng:

- Cha't hdp phu: Bin mong trang sdn silica gel 60
F254 (Meer). |

- Hé dung méi khai tri€én: CHCl;-MeOH-H,0
(61:32:7, 18p dudi).

- Thudc thit phat hién: H,SO, 10% trong nudc.
- Phun, sdy & 110°C trong 5 phut.

So b6 nhan dinh 14 cho 11 vét véi cc gia tri
Rf: 0,16, 0,19, 0,23, 0,27, 0,31, 0,37, 0,39, 0,54,
0.60, 0.67 va 0,78. Than va ré cho 7 vét v4i cic
gid tri Rf: 0,19, 0,23, 0,27, 0,31, 0,37, 0,39 va
0,78.

3.3 Chiét xudt va phdn ldp sapogenin ciia ld:
3.3.1 Chiét xudt saponin toan phdn ciia ld:

Lay 1000 g bot 14 dem chiét bing cdch dun
hdi Ivu v8i MeOH dén hét saponin. Dich chiét
MeOH adudgc cd gidm 4p dén cdn thu dugec 94,5 g
cin MeOH. Hoa cin trong mdt lugng nudc vira
di. Dich nudc dudgce lic véi ether cho dén khi 168p
ether hét mau hodc c6 mau rat nhat. Dich nudc
dugc c6 cich thuy dén khi thinh cin. Hoa cin
trong mot lugng nudc vira du cho qua c6t Diaion
HP-20. Lan lugt ding cdc dung moi rira gidi:
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H,0, MeOH 50%, MeOH, Aceton. Qua cic phin
doan, ta thu dudc cdc luong cin nhu cdn nudc
(12,445 g), cdn MeOH 50% (19,969 g), cdn
MeOH (37.726 g) chita saponin todn phan cia 14
va cdn aceton (0,065 g).

3.3.2 Thuy phdn saponin

Lay 7 g saponin toan phan chiét xuit tir 14,
thém vao 250 ml EtOH 50% c6 chita 7% HCI,
dun hoi hru thiy phin trong 4 gid. D€ ngudi,
thém nudc vao dich thiy phian cho dén thé tich
350 ml, ¢d gidm 4p cho dén hét EtOH. Dich

nuwdc acid ldc véi CHCl; (50 ml x 6 lan). Lép

CHCI; dugc rira nudc dén khi nudc rira trung tinh
(50 ml x 3 lan). Lam khan dich CHCIl; bing
Na,SO, khan, cd gidm 4p thu hoi dung méi, thu
dugc sapogenin toan phan (3,492 g).

Mau thin va ré dudc thiy phin vSi phuong
phidp wrén, lugng khoang 100 mg saponin thu
dudc lugng nhd sapogenin dé so sdnh ddi chiéu
véi mau l4. |
3.3.3 So sdnh sapogenin toan phdn giita cdc bd
phdn bang SKILM:

Sapogenin todn phan cida 14, thin va ré dudc
so sanh trén SKLM d6i chi€u v4i chat chuin Ia
acid oleanolic trén 2 h€ dung mor:

G1 = CHCL,-MeOH (9:1)
G2 = C{H,-CHCL-MeOH (2:3:0,5)

Trén hé dung mé6i G1, mau 14, than va ré déu
c6 3 vét twong dong nhau véi cic Rf: 0,24, 0,41
va 0,58; ngodi ra mau 14 con c6 mot vét ¢ Rf
0,17 coOn than va ré cé6 mot vét c6 Rf0,69. Ca ba
mau déu cé vét c6 Rf 0,58 tuwong tng vai acid
oleanolic chuan.

3.3.4 Phan lap cdc sapogenin cua ld.:

Sapogenin todn phan cia 1 (3,492 g) thu
dudc & muc 3.3.2 dudc st dung d€ phan lap cdc
sapogenin bing phuong phdp sidc ky cOt qua
silica gel vdi hé dung moéi rua giai C¢Hg-EtOAc
(2:1—1:3) thu dudgc 6 phan doan tap hop I, II, I1I,
IV,V va VL
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Phian doan tip hop II, sau khi boc hoi dung
mdi ¢6 dang bdt vO6 dinh hinh mau tring ngi.
Phan doan ndy dugc tinh ché bang cdch ria tia
véi mot lugng to1 thi€fu MeOH lanh, sau d6 két
tinh lai trong MeOH thu dudc 477 mg genin I k&t
tinh tinh thé€ hinh kim.

Phin doan tdp hop IV chita hai vét va tap
dudc ti€p tuc phan lAp qua cot sic ky pha dio
RP-18 vG1 dung mdi1 87% MeOH trong nudc thu
dudc 5 phdn doan A, B, C, D va E. Phan doan C,
sau khi boc hoi dung moi thu dude dang bot vo
dinh hinh mau tring, dugc tinh ché bing cdch
ria tia vdi MeOH lanh va két tinh lai trong
MeOH thu dugc 37 mg genin II két tinh tinh thé
hinh kim. |

3.2.5 Xdc dinh cdu truc hod hoc cua cdc genin.:
Genin I.

+ Pi€m chidy do trén may Gallenkamp: 299°C.

+ Ph0 hong ngoai: do trén mdy FTIR 8201
(SHIMADZU) véi1 ky thuat vién nén KBr, cho
cdc dinh hdp thu dic trung cda cdc nhém chic
OH (3421 cm™) va nhém COOH (1697 cm™)
tuong dong vdi cdc dinh hip thu dic trung cia
acid oleanolic (3440 cm™ va 1690 cm™) [6].

+ Pho cOng hudng tir hat nhan dudc do trén may
AC 500 BRUKER trong dung mdi pyridin-ds,
chit chuan nodi tetrametylsilan (TMS), d6 ddi
ho4 hoc otinh theo ppm.

l?

Phé "C-NMR cho phép du dodn genin I ¢6
30 carbon, 12 mét genin cua saponin triterpen.
Hai tin hi€éu cong hudng tai 6 122.6 va 144.8
dic trung cho nodi doi giira C;, va C;; thudng gip
trong din chit thudc nhém olean. Phd "C—-NMR
con cho thidy sy hién dién cda mdt nhém
carboxyl (=COOH) qua su ton tai ca pic carbon
cO dd dd1 hdéa hoc 0180.0 va mot nhém hydroxyl
(—OH) ¢6 d6 do1 hda hoc 078.1. So sdnh cac gia
tri cong hudng °C clia genin I véi cdc gid tri cla
acid oleanolic cong bd trong tai liéu, genin I
dudc xac dinh 1a acid oleanolic [6].

Tap chi Duoc liéu, tdp 9, s6 2/12004



~ Bang 1. D6 ddi héa hoc 3C-NMR ciia genin I so v8i d6 ddi héa hoc *C-NMR cia acid oleanolic

(125 MHz, pyridin—ds, 5)

C Genin | Acid C | GeninlI Acid C Genin | Acid
| | oleanolic | | oleanolic | |- - oleanolic
1 389 | 391 11| 238 238 | 21 | 342 34,4

2 28,0 28,1 12 | 122,6 122,5 22 | 333 33.4

3 78,1 78,3 13 | 144,8 144,8 23 | 28,8 28,8

4 39,4 39,4 14 | 422 42,0 24 16,5 16,4

5 55,8 55,9 15 | 284 28,3 25 15,5 15,6
6 18,8 18, 16 | 238 23,8 26 | 174 17,5

7 | 333 33,3 17 | 46,7 46,7 27 | 26,1 26,2

8 39,7 39,9 18 | 42,3 42,1 28 | 180,2 180,0

9 | 48,1 48,2 19 | 467 | 465 29 | 33,3 33,3

10 37,3 37,5 20| 309 | 309 30 | 237 23,8

COOH
28

Hinh 1. Acid oleanonic

Genin II:
+ Pi€m chady: 309°C.

+ Pho hong ngoai: cho cdc tan s6 hap thu dic
trung cua cic nhém chitc OH (3448 cm’') va
COOH (1697 cm™).

+ Pho cOng hudng tir hat nhin:

Phd "*C-NMR cho thay genin II 14 mot genin
clia saponin triterpen cé 30 carbon. Cdc phd
DEPT 90, DEPT 135 cho thdy trong phin ti¥ ciia
genin II ¢c6 mat 6 nhom carbon bac 1, 11 nhém
carbon bac 2, 5 nhém carbon bic 3 va 8 nhom
carbon bac 4. Hai tin hiéu cdng hudng & 6122.6
va 144.8 cho thdy sy hién dién cda mdt ndi d6i
giita C;, va C;;. Ngoai ra, phd "C-NMR con
cho thiy su hién dién cia mdt nhém carboxyl (-
COOH) c¢6 49 ddi hod hoc 6 180.1 va 2 nhém
hydroxyl (-OH) ¢6 d6 d&1 hod hoc o 73.5 va
68.0. ' '

Céc gi tri cong hudng'*C-NMR ciia genin II
hoan toan tuong dong so vSi cdc gid tri cla
hederagenin cdng bd trong tai liéu [7].

' qu chi Duoc liéu, tip 9, sé 2/2004

"“"CH,OH

Hinh 2. Hederagenin

PE phan tich hon nita chi tiét ciu tric phin
tir, cdc phd 'H-NMR, HMQC, HMBC d3 dugc
st dung. K&t qua phén tich néu trong bang 2 cho

tha'y genin II c6 cidu tric hodn toan tuong dong

vdi hederagenin. Vi vay, genin II dugc xéc dinh
1 hederagenin. |

4. K&t luin:

- Bing nhitng phdn ¥ng hod hoc, thay l4, thin
va ré cla Schefflera sp3 déu chita saponin
triterpen.

- Bing phuong phdp sic ky 16p mdng, sd bd
nhin dinh saponin todn phin cta 14 c6 11 vét
saponin, thin va ré c6 7 vét.

- K&t qud dinh lugng theo phuong phdp cin
NAMBA cho thdy ham lugng saponin todn phan
trong 14, thin va ré 12 3,66%, 0,93% va 0,77%,
tinh theo trong luong kho tuyét doi.

- S0 by nhidn dinh trén sic ky ldpkméng,
sapogenin toan phan ctia 14 c6 4 vét va bing
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phuong phép sic ky cot, da phan lap duge hai '*C-NMR, DEPT, HMQC va HMBC, ciu tric.
genin. Can cu vao di€m chdy, sic ky 16p mong, <cua hai genin dugc xac dinh 1a acid oleanolic va

phé IR, phd cong hudng t hat nhdn 'H-NMR,  hederagenin.

Bdng 2. Cac thong sd phd cla genin II so vdi hederagenin

Genin Il Hederagenin
C | DEPT 13C 1H HMQC HMBC | 13C
o (ppm) o(ppm) | o (ppm)
1 [ CH, 38.8 H-1 38.9
| 2 [cCH, 27.6 | H-2 ﬂ 27.6
3 | CH 73.5 4.13 (dd,J=3.9, |H-3 73.7
] | 120) |
4 | C 28 | l 42.9
5 |CH 486 | [H5 [ Cigroze 48.3
6 |[CH, | 186 H-6 | 18.7
7 CH2 . 33.0 I | H-7 33.6
g j[ 39.7 - I 39.8
| 9TCH 481 B H9 | Caroiize 48.2
10 | 372 | 37.3
11 _CH2 23.7 'H-11 [ CL 23.8
12 [CH | 1226 546 (br ) 1H-12 Cao 1, 122.7
13 | C 144.8 145.0
14 [C 42.2 | 42.2
15 [CcH, [ 283 H-15 28.4
16 | CH, 237 [ B-16 23.8
17 [ C 46.6 46.7
18 | CH 42.0 3.25 (dd, =30, | T8 Cia 1314161719 42.0
J 13.9) , i
19 [CH, 46.4 __i H-19 Cys20 46.5
20 [C [ 309 1 31.0
21 [CH, 34.2 | H-21 34.3
22 | CH, _l 332 [ ] | H-22 Cys 33.3
23 | CH, 68.0 4.11 (d, J=10.6) | H-23 Cs 4524 68.2
I R R 13.67(,J=103) |-
24 |_gg | 130 [1.01¢s) H-24 13.1
25 | CH, l 159  [095(s) | H-25 16.0
26 [CH, 17.4 1.00(s) [H26 | 17.5
27 | CH, 26.1  [1.20(s) | H-27 Ce 13,1415 26.2
28 | COOH 180.1 | | 180.4
29 | CH, 332 [0.90(s) H-29 Clo2021 % 33.3
30 | CH, 23.8 0.97 (s) H-30 23.8
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PHAN LAP VA XAC PINH CAU TRUC CUA ASIATICOSID CHIET XUAT
TU RAU MA
Nguyén Thi Hodi, Bé Thi Thudn - Truong Pai hoc Dugc Ha Noi

Chu Dinh Kinh - Trung tam Khoa hoc tu nhién va Céng nghé Qudc gia
(Nhan bai ngay 10 thang 2 nam 2004)

Summary

Isolation and Identification of Asiaticoside from Centella asiatica (L.) Urb.

A substance isolated from the herb of Centella asiatica (L.) Urb. was identified to be asiaticoside
on the basis of m.p, IR, 'H-NMR, “"C-NMR, DEPT, HMQC, HMBC and COSY analyses.

Key words: Centella asiatica (L.) Urb., Asiaticoside.

I. Dat van dé

Rau ma la loai cay moc hoang va trong kha phd
bién 0 Viét Nam, dugc dung véi tdc dung kich thich
lén da non diéu tri seo 16i, giam triglycerid mdu, ci
thi€n va tang cuong chirc nang gan [1,3,6]. Trong qua
trinh nghién cdu loai nay, ching t6i da chiét xuat
duoc mét hon hop saponin va tir hon hop nay da phan
lap duoc mot chat H3 tinh khiét, du kién Ia
asiaticosid.

Theo céc tai liéu da cong bo [4,5,6], asiaticosid cb
ciu tric nhu ¢ hinh 1. Trong bai nay, ching toi sir
dung chii yéu phuong phiap pho cong hudng tir hat
nhan (NMR) dé x4c dinh cau tric cta saponin H3.

()i

mnu H
n

Hinh 1. Cau tric cua asiaticosid
II. Nguyén liéu va phuong phap nghién ciru
l. Nguyén liéu

Cay rau md (ré, than, 14, hoa, qué) thu hai 0 Tur
Liém, Ha Né1 vao thang 9/ 2002, rua sach, sdy kho ¢
50-60"C, tin bot.

2. Phuong phap nghién ciu

Saponin toan phan duoc chiét bing methanol néng
trong binh cau ¢4 6ng sinh han héi lwu. Bang sic ky

Tap chi Duoc liéu, tip 9, sé 2/2004

cot va sic ky 16p mong diéu ché€ di phan lap
duoc chat H3 tinh khi€t. Nhan dang H3 dua vao
nhiét dd néng chay va phan tich céc s6 liéu phé
IR, 'H-NMR, "“C-NMR, DEPT, HMQC,
HMBC, COSY thu duoc.

II1. Két qua nghién ciru

Chat H3 két tinh & dang tinh thé mau trang,
tan t6t trong methanol va hén hop methanol -
nudc, kho tan trong chloroform.

Do chay duoc do trén may Kallen Kamp - ¢
phong thi nghiém trung tam, truong Dai hoc
Duoc Ha Noi; H3 ¢6 do chay 237-239°C.

Po ph6 hong ngoai (IR) trén mdy Bermam ¢
dang vién nén KBr tai1 phong thi nghiém trung
tdm-truong Pai1 hoc Duoc Ha Né1; H3 cho cac
dinh hap thu A__ (cm™): 3404,9; 2927,0; 1736,6;
1648.4; 1456,6,1063,1va 563,3.

Pho khéi (MS): Ghi phé khéi luong trén mdy
5889-B-HP-MS ¢ phong ciu tric, Vién hoa hoc,
Trung tdm khoa hoc va coéng nghé qubc gia,
bang cach dua mau truc ti€p, ban phd bang va
cham electron v41 nang lugng 70ev, vung nhiét
d6 1én téi 310°C. Tuy do nhiéu 14n nhung chi thu
dugc phé manh v3. Su khao sat ph6 khai dua téi
2 két luan:

+ H3 1a mét phan tir ¢ khoi luong phéan tir 16n
(> 600 mu).

+ Dang ph6 cho thdy phan tir H3 c6 kha nang
chita nhiéu géc dudng.

Nhu vdy, muén thuc hién viéc do dang mau
nay cin st dung k§ thuat do phdé khéi & ving
khéi rong, nhiét dé cao va ban pha mém.
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- Do pho NMR bang may Brucker 500 MHz & phd NMR khéc nhau (‘H-NMR. “C-1D-NMR,
DEPT, COSY 90, HMQC, HMBC).

Vién hoa hoc, Trung tam khoa hoc va cong nghé

quoc gia. Xac dinh cau triic cita H3 véi nhiéu dang
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Hinh 3: Pho “"C-NMR cua H3

Tir pho DEPT d3 nhan dang dugc H3 bao gém
48C, trong do c¢6 7 nhém CH;, 11 nhém CH,, 23
nhom CH, 7 nhém >C<.

Qua pho "C-NMR, DEPT c6 thé riit ra H3 chita
1 goc -COQ, 1 lién két d6i va nhiéu nhém CH
mang dac trung cua CH mach dudng (12< x < 18).

Nhu vay, qua pho "C-NMR c6 thé so bo két
ludn 1a H3 chia 3 géc duong, khung phan tir cla
phan con lai ¢ dang da vong va chr chira 1 ndi
dou.

52

Viéc khao sat ph6 'H-NMR cho thiay cé 3
doublet rat dic trumg cho cac proton anomeric cla
goc dudng cé do chuyén dich hda hoc 5.316, 4.850
va 4.397 ppm. Qua pho tuong quan HMQC tim ra
3 pic proton nay tuong (tng lan lugt vGi cac pic
carbon la 95.434, 102.883 va 104.477 ppm.

Nhur vay, c6 thé so bo két luan H3 1a mot phan
tir chita 3 g6c dudng va can cif vao phé COSY ¢

thé thdy rd 3 dudng ndy chita 18 carbon va phan
khung con lai chira 30 carbon, trong dé 3 carbon

' ~ ¢6 dac trung 1a nhime carbon lién két véi OH.

Tap chi Duog liéu, tip 9, s6 2/2004
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Ilinh 5: Pho COSY clia H3

Tir d6 c6 thé thdy phdn khung c6 nhitng dic nhém CH,; nam & phan dudng, 6 nhém CH; nam
diém nhu 30 carbon (c6 kha nang la 1 triterpen), & phan khung va khung néi véi phan dudng qua
-1 goc acid, 3 nhém OH va 1 lié_n két doi. goc acid. Phan dudng chi chita 2 nhém CH,.

Tir phé COSY, HMQC, HMBC cho théy ¢c6 1 - S§ liéu phé NMR ciia H3 dugc ghi & bang 1.
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Hinh 6: Phé HMBC ciia H3
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Hinh 7: Pho HMQC clia H3

Bang 1: S6 liéu phé NMR cua H3/dung moi Methanol

>C<(10) [ 49.171

54

T e e e — el e

Ky hiéu | "“C- ‘H-NMR Ky hiéu PC- 'H-NMR
NMR | Sppm J(H,) NMR | Sppni J(H,)
oppm | ' oppm
CH,23) 113972 10.7235 CH(15) 54.092 | 2.260d J=11.5
CH,(6"") 17.658 0.922 d J=6.5 CH,(6") 61912 CH,(6"a)~ 3.67 t (khong phan giai)
| | CH,(6"b)~ 3.82 t (khong phan giai)
CH,(28) | 17.846 | 1.290d J=6.0 CH,(29) 66.353 | CH,(34a)~ 3.28 d (khong phan giai)
CH,(34b)~ 3.53 d (khong phan giai)
CH,24) [17926 | 1.078s CH,(6) 69.648 | 4.093d J=10.5
CH,(30) [ 18079 | 0.858s | CH(20) 69.697 | ~3.7+3.8 CH, (khong phan giai)
CH,(5) ] 19.094 [ ~142m (khong phan giai) CH(5™ | 70651 | 3.987dq J=6; J,=10
CH,29) |21572 |0990d J=6.0 | cH@) 71015 | ~3.431 (khong phan gidi)
CH,(25) [24.009 | 1.148s CHQ™ [ 72240 ] ~365t  (khong phan gidi)
CH,(18) | 24.532 | 1.993dd =7, 1,=5 CH(3™y | 72438 | ~3851 (khang phan giai)
CH,(9) 25244 | CHy(9a) ~ 1.77 m; CH,(9b) ~ 2.1 m | CH(21) 73762 | ~340+3.44 (khong phan gidi)
CH,(8) | 29.285 |~ .12 m (khéng phan giai) CH(4') 713.805 ~3.3+34  (khong phan gidi)
CH,(12) |31.703 |~154m _ (khongphangia) | CH(2) | 75282 | 32601 J=1,=9
CH,(6) 33607 | ~13m (khéng phan giai) CH(2") 76.716 ] 3.483 ¢ J=1,=9
CH,(11) 37613 | CH,(11a)~1.62 m (khong phan giai) | CH(3") 76.846 ~3.32 ¢ (khong phan giai)
CH,(11b)~1.77 m (khéng phén gidi)
>C-(3) | 38997 | CH(5) 77900 | ~3.35+3.50 (khong phan gidi)
>CH(14) | 40237 | ~0.99 m (bi chén bai CH,(29)) CH(5") 78.179 | '~3.35+3.50 (khong phan gidi)
>CH(13) | 40.407 CH(3") 78220 | ~3.35+ 348 (khong phan gidi)
>C< (1) 40.973 CH(4") 79.533 3.560t I=1],=
>C<(7) | 43413 CH(1") 05434 | 53161 J=28
>C<(22) | 44.124 " CH(1") 102.883 | ~4.85 (bi che 13p)
CH,(6) 48.090 | CH,(6a) ~0.91 m (bi chén lap) CH(1") 104.477 | 4.397d J=7
CH,(6b) ~ 1.3 m (bi chén ldp) 4 -
CH(2) 48.214 [ ~1.98 t(bi chén ldp) CH(17) 126.958 | 5.279t J=35
CH(4) 43.892 | ~ 1.64 t (bi chén lap) >C<(16) 139.358 |
0-C=0(26) | 177.983
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- Phan tich ti mi cdc phd NMR cho thay cau tric
H3 chinh la asiaticosid v61 cong thitc phan
CisH7:0,4.

Chung t01 da tra ctu k¥ céac tai liéu, thong tin
dugc cong bo cho dén nay, thay rang chua mot tai
liéu nao dua ra thong tin chi ti€t vé dir 1iéu cong
huong tir hat nhan ('"H-NMR va "C-NMR) clia hop
chat nay. Vi day la mot cau triic phitc tap va Ién
(M = 958 mu.) nén viéc phan tich phd rat ti mi,
khé khan. D€ tranh sai sét, ching toi da st dung
cic phan mém mo phoéng Cher-Draw,

ACD/NMR DB v7.05 dé kiém tra so liéu pho
ching t61 dua ra. K&t qua cho thdy sd liéu phan
tich ctia ching toi 14 hoan toan phu hop véi pho mo
phong.

IV. Két luan

~ Can cif vao do chay, pho hdng ngoai, kiém tra
pho khéi va két qua phan tich cidc phé 'H-NMR,
“C-1D-NMR, DEPT, COSY 90, HMQC, HMBC
da khang dinh cdu tric ctia saponin H3 chiét duoc
tu loar Centella asiatica (L.) Urb. 1a phu hop véi
cau truc cua asiaticosid.
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SYNTHESIS AND CYTOTOXICITY OF 2,5-DIHYDROXYCHALCONES

Nguyen-Hai Nam,”” Byung-Zun Ahn,” Nguyen Tien Vung’
1. Department of Biomedical Sciences, University of Rhode Island, Kingston, RI 02881, USA
2. Department of Pharmaceutical Chemistry, Hanoi College of Pharmacy, Hanoi, Vietnam
3. College of Pharmacy, Chungnam National University, Taejon 305-764, Korea.
4. Institute of Drug Quality Control, 48 Hai Ba Trung, Hanoi, Vietnam

(Recerved Jan 2, 2004)

Summary

A series of 2,5-dihydroxychalcones were synthesized and evaluated for cytotoxicity against cancer
cell lines and human umbilical venous endothelial cells. It was found that chalcones with electron-
withdrawing substituents on an A ring exhibited significant cytotoxicities. Among the synthesized
compounds, 2’-chloro-2,5-dihydroxychalcone (9) is the most potent with IC., value as low as 0.31

ug/imlL

Keywords: Chalcone, Synthesis, Cytotoxicity, Structure-activity relationship

Introduction

In our search for novel antitumor agents from

natural sources, we isolated a phenyl propanoid,
methyl 3,4-dihydroxycinnamate (methyl caffeate
1, Fig. 1), from the plant Notopterygium incisum.
T'his compound showed a significant cytotoxicity
against various cancer cell lines and greatly
inhibited the invasion of Bl6 melanoma cells
(Nam er al., 2000). By variation of the aromatic
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moiety we obtained a methyl 2,5-dihydroxy-
cinnamate (2) with cytotoxicity of 10-fold as
potent as 1 (Nam et al., 2001). Structurally, 2
possesses two  distinguished features; a

hydroquinone and an «,f-unsaturated carbonyl.
The hydroquinone has been known to be easily
autoxidised in vivo to quinone which elicits
cytotoxicity per se or through a cascade of redox

cycling (Ollinger et al, 1989). The a,-uusaturated
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Fig. 1. Structures of some cinnamates and chalcones

carbonyl can be considered as a Michael acceptor,

an active moiety often employed in the design of
anticancer drugs (Ahn and Sok, 1996). A number

of a,funsaturated ketones have demonstrated
preferential activity toward thiol (Lee et al., 1971).
Alkylation with cellular thiols such as glutathione
(GSH) may also occur with cinnamates like 2,

leading to adducts at S-position. Hence, a,f
unsaturated carbonyl-containing compounds may
be free from problems of mutagenicity and
carcinogenicity - that are associated with many
alkylating agents used In cancer chemotherapy
(Lee et al., 1977). Thus, 2 presents an interesting
lead for the development of anticancer agents.

In a previous study we found that compound 2,
despite a potent cytotoxicity in vitro, showed a
marginal antitumor activity in vivo with T/C value
(median survival day of a treated mice relative to
untreated control) of 145% in BDF1 bearing B16
melanoma cells. A low in vivo activity was
attributed to the fast hydrolysis of the compound 1n
plasma (personal unpublished resuits). This
observation prompted us to replace a methoxy
group in 2 by various substituted phenyls. The
resulting 2,5-dihydroxychalcones (3) should be
stable in term of hydrolysis, thus expected to be
more active in vivo given that they retain
cytotoxicities in vitro. In this paper, we describe
the synthesis and cytotoxicity of a series of such

2,5-dihydroxychalcones.

Risults and Discussions
The 2,5-dihydroxychalcones (7~27, 29~33)

were synthesized in moderate to good yields as
depicted 1n Scheme 1. A main step involved
condensation of 2,5-dihydroxynbenzaldehyde,
protected as tetrahydropyranyl ether, with various

acetophenones, also protected as tetrahydropyranyl
ether wherever a phenol group was present, using
barium hydroxide as a base. 'H NMR spectra
revealed that the olefinic bond in these chalcones
adopted the E configuration (the coupling
constants of the two olefinic protons were around
16 Hz). A chalcone 28 was obtained in 90% yield
by oxidation of 28 with m-CPBA (m-chloro

peroxybenzoic acid).

The synthesized chalcones were evaluated for
cytotoxic activities in three cancer cell lines
including Bl6 (murine melanoma), HCT116
(human colon cancer cells), and A431 (human
epidermoid carcinoma). As already widely known,
the formation of new blood vessels from human
umbilical venous endothelial cells (HUVEC), so-
called angiogenesis, is prerequisite for the growth
of solid tumors (Folkman, 1971). Inhibition of
angiogenesis has been postulated to be an
attractive approach for cancer treatment (Gastl er

al., 1997) and a compound showing a selective

cytotoxicity against HUVECs may be potential for
further development as an angiogenesis inhibitor.
For that reason, the HUVEC line was included 1n
an assay panel in an attempt to unveil a selective
cytotoxicity against this cell line of the compounds

tested. The results expressed as IC, values (a
concentration produces 50% reduction 1n cell

growth) are summarized in Table 1.

~ Table 1. Cytotoxicity of Synthesized 2,5-Dihydroxychalcones in Cancer Cell Lines' and HUVECs

- Cytotoxicity (ICs,°, ug/mL)

- Cpd  Substituent(s) onthe A
rng B16
7 H 197
8 2-F 1.96
9 2. 1.51
10 3-Cl 1.26
11  4-Cl 2.00.
56

HCT116 A431 HUVEC
2.77 2.01 1.99
1.99 1.87 1.45
1.67 1.24 0.31
1.55 1.37 1.12
2.35 1.96 2.01
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1.61

12 2-Br 1.73 1.81 1.57
13 4-Br 1.59 1.64 1.55 1.45
14  2,3,4,5,6-F, 2.11 2.32 1.99 2.00
15  4-NO, 2.01 2.49 2.74 1.99
16 2,5-F, 1.81 1.87 2.01 1.71
17  3,5-F, 1.99 1.75 2.00 1.54
18 2,3-Cl, 1.78 1.83 1.65 1.61
19  3,4-C, 1.79 2.07 1.83 2.24
20 3,5-Cl, 2.14 1.98 2.17 1.95
21  2-OCH,-5-Br 1.135 2.08 - 1.44 1.01
22  2-CH, 2.56 3.01 2.43 2.17
23 4-CH, 2.61 3.00 2.41 1.97
24  2-OCH,; 1.71 2.23 1.87 1.34
25  3-OCH;, 1.91 3.01 1.71 2.01
26 4-OCH, 3.07 4.11 3.99 3.47
27 4-SCH, 2.47 5.99 2.61 1.79
28  4-SO,CH, 2.19 3.97 2.07 2.11
29  2,3-(OCHsy), 3.91 4.05 3.09 3.10
30 2,4-(OCH,), 4.70 7.51 3.14 2.94
31  2,5-(OCH,), - 1.87 3.02 2.99 3.01
32  3,4-(OCH,), 11.57 9.35 5.09 6.41
33  3,5-(OCH,), 11.09 10.27 9.37 8.88
34  2,3,4-(OCH,), 4.11 10.94 3.39 3.92
35  2,4,5-(OCH;), 12.49 11.28 11.01 10.08
36 2,4,6-(OCH,;), 3.11 4.56 2.15 2.00
37  3,4,5-(OCH,), 4.56 10.26 71.44 4.15
38 2-OH 1.43 3.19 2.05 1.48
39 3-OH 1.57 4.53 2.76 2.01
40 4-OH 3.58 4.03 2.99 2.51
4]  2-OH-5-OCH, 4.67 4.83 3.99 3.49
42  2-OH-6-OCH, 2.31 2.57 2.06 1.99
43  2,3-(OH), 1.42 2.14 2.09 2.01
44  2,4-(OH), 10.67 11.38 10.41 8.75
45  2,5-(OH), 10.16 14.46 26.65 10.01
46  3,4-(OH), 2.97 11.46 3.35 2.41
47  3,5-(OH), 4.16 4.99 2.11 3.05
48  3,4-OCH,O 0.78 10.17 1.54 11.24
49  Pyridin-4-yl 2.00 2.34 1.98 1.93
50  2-Naphtyl 1.49 2.97 - 1.99 1.49
51  4-Bisphenyl 1.13 3.01 2.14 1.12
52  Indol-3-yl 2.09 2.16 1.95 1.48
53  Quinolin-2-yl 1.94 2.11 2.07 1.84
2’ 0.12 0.17 0.15 =
ADR’ 0.10 1.11 1.01 0.21

'Cancer cell lines: B16, murine melanoma; HCT116, colon cancer; A431, human epidermoid carcinoma.
*A sample’s concentration produces a 50% reduction in cell growth. The values shown were the averages
from a triplicate experiment. "Methyl 2,5-dihydroxycinnamate, synthesized as described previously
(Nam et al., 2001).

“Not tested. *Adriamycin, used as a positive control

Tap chi Duoc liéu, tdp 9, sé 2/2004 _ 57



As shown in Table I, most of the synthesized

compounds exhibited significant cytotoxicities.
Generally, the compounds bearing electron-

withdrawing group(s) on an A ring (8~20) exerted
comparable or slightly enhanced cytotoxicities

(IC, values ranged from 0.31 to 2.49 pg/mlL)
compared to compound 7 bearing no substituent on

the A ring (ICs, values, 1.97~2.77 ug/mL). A
similar result was observed with compound 21 that

possesses both electron-withdrawing and electron-
releasing groups. For these 2,5-dihydroxy-
chalcones, the formation of quinonoid metabolites

from a para-hydroquinone moiety might be one

OH O

X
—R

F

OH
3

GSH
.

mechanism leading to their cytotoxicities (Nam et
al., 2001). Moreover, it has been shown previously
that a number of «,funsaturated ketones have
demonstrated preferential activity toward bio-
nucleophiles such as thiols (Lee ef al., 1971). Thus,

alkylation with cellular thiols such as glutathione
(GSH) may also occur with chalcones 3, leading to

adducts at Sposition (Fig. 2). The substitution of
the electron-withdrawing group(s) on the A ring
was expected to promote the alkylation of bio-
nucleophiles, hence, enhanced the cytotoxicities of

the related compounds (8~20).

OHgs H ©
N
—R
o

OH
3-GSH

Fig. 2. Thiol-alkylation of chalcones 3 leading to adducts at S-position

For other compounds 22~27 and 38~40, an

electron-releasing group on the A-ring was
expected to retard the thiol-alkylation reaction,
thus decreased their cytotoxicities. Actually
however, they exhibited comparable bioactivities
withn 7 and other halogenated  2,5-
dihydroxychalcones. It has been reported that a
number of chalcones showed antimitotic activities
(Edwards er al., 1990) and protein tyrosine kinase
(TK) inhibitory activities (Gazit er al., 1991).
Mitosis inhibition is a mechanism of action of
many currently used anticancer agents like
combretastatin A-4, vincristine and viblastine
(Pratt et al., 1994) and inhibition of tyrosine
kinases is one attractive approach for cancer

treatment in recent years (Kolibaba and Druker,
1997). It is highly possible that the 2,5-
dihydroxychalcones synthesized might also exert

antimitotic and/or TK inhibitory activities. It could
be postulated that, in the compounds 22~27 and
38~40, these activities likely produced
predominant effects over the retardative effects of
the single electron-releasing group substituted on
the A ring, resulting in the cytotoxicities
comparable to 7 and other halogenated 2,5-
dihydroxychalcones. Nevertheless, with a few
exceptions in compounds 31 and 42-43, the
retardative effects of the electron-releasing groups
could be realized in chalcones with multiple

electron-donating substituents, as demonstrated by
32~37 and 44-45, where a substantial decrease in-
the cytotoxicity compared to 7 was observed.
Replacement of the phenyl ring by extended or
heteroaromatic rings (49~353) produced derivatives
with retained cytotoxicities. Among the
synthesized compounds, only 2’-chlonnated
chalcone 9 showed a marginal cytotoxic selectivity
on HUVECs over the three cancer cell lines tested.
Compound 9 also was the most potent 1n the series
with IC,, values as low as 0.31 g/mL.
Unfortunately however, the bioactivity of the
whole series was found to be of nearly one
magnitude lower than that of compound 2. Despite
that the 2,5-dihydroxychalcones are obviously
more stable than 2 in term of hydrolysis and their
cytotoxic profile presented here should be
sufficiently interesting and encouraging for this
class of compounds to be further explored as

anticancer agents.

Experimentals

Chemicals and solvents were reagent grade and
used without further purification. Tumor cell lines
were obtained from a cancer cell bank at the Korea
Research  Institute  of  Bioscience  and
Biotechnology (KRIBB). Media, Sera and other
reagents used for cell culture were purchased from
GIBCO Co. Ltd. Melting points were determined
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on an electrothermal melting point apparatus and
are uncorrected. IR spectra were recorded on a
Jasco Report-100 IR spectrometer. 'H and "“C-
NMR spectra were recorded on a Varian-Gemini
90 MHz spectrometer using tetramethylsilane as
internal standard. Mass spectra were determined
with a Jeol JMS-D-100 mass spectrometer.

Elemental analyses were within + 0.4% of the

theoretical values, unless otherwise noted.
Analytical thin layer chromatography was
OH O OTHP O OTHP
H ah H b -
OH OTHP OTHP
4 5

performed on a plastic sheet (0.2 mm) precoated
with silica gel 60 F,;, (E. Merck). Silica gel 60
(70-230 mesh, E. Merck) was used for column

chromatography.
Synthesis of compounds

Most of chalcones were synthesized by a
Claisen-Schmidt condensation of appropriate
acetophenones with 2,5-dihydroxybenzaldehyde,
protected as tetrahydropyranyl ether (Scheme 1).

6 7~27,29~53

27 R = 4-SCH3
28 R = 4-802CH3 <—l d

Scheme 1. a) Pyridinium p-toluene sulfonate, 3,4-dihydro-2H-pyran, MC, rt, 5h. b) ArCOCH,,
Ba(OH),.8H,0, MeOH, 40 °C, 12 h. ¢) p-toluene sulfonic acid, MeOH, 5 h. d) m-CPBA, MC, rt, 4 h.

(E)-3-(2,5-Dihydroxyphenyl)-1-phenyl-2-
propene-1-one (7)

2,5-Dihydroxybenzaldehyde (3.45 g, 25 mmol)
and pyridinium p-toluenesulfonate (0.15 g, 0.6

mmol) were stirred at room temperature for 0.5 h
in methylene chloride (MC, 100 mL), and then

3,4-dihydro-a-pyran (13 mL) in MC (20 mL) was
added dropwise. The reaction mixture was stirred
at room temperature for 4 h, then washed twice
with water, dried and evaporated in vacuo. The
residue yielded crude 2,5-bis(tetrahydropyran-2-
yvloxy)benzaldehyde (2,5-DHPB). Crude 2.,5-
DHPB, acetophenone (2.6 g, 25 mmol) and barium
hydroxide octahydrate (8.15 g, 25 mmol) were
dissolved in MeOH (100 mL). The reaction
mixture was stirred for 12 h at 40 °C and then
evaporated in vacuo. Water (100 mL) was added
and the mixture was neutralized with HCI (1M, 35
mL) and extracted with MC. The organic layer was
separated, washed with water, dried and
evaporated in vacuo. The residue yielded crude
(E)-3-[2,5-bis(tetrahydropyran-2-yloxy)phenyl]-1-
phenyl-2-propene-1-one (2,5-DHPC). Crude 2,5-
DHPC and p-toluenesulfonic acid (0.2 g, 1.05
mmol) were dissolved in MeOH (100 mL). The
reaction mixture was stirred for 4 h at room
temperature, and then evaporated in vacuo. Water

(100 mL) was added and the resulting mixture was
neutralized with 5% NaHCO, (50 mL), and
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extracted with EtOAc. The organic layer was
separated, washed with water, dried and
concentrated in vacuo. The residue was purified on

silica gel column eluted with hexane-EtOAc (4:1)
to give 7 (4.2 g, 45%) as pale yellow solids; m.p.
187-190 °C; IR (KBr) 3340, 1680, 1640, 1580 cm’
', MS (CIMS) m/z 240 (M*); 'H-NMR (DMSO-d,)
o 8.17 (1H, d, J = 16.5 Hz), 7.55~7.89 (5H, m),
1.39 (1H, d, J = 16.5 Hz), 6.58~6.85 (3H, m);
Anal. (C,;H,,0,) C, H.

The following chalcones were synthesized by
the same procedure described above.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2-fluorophe-

nyl)-2-propene-1-one (8). Yellow crystals; Yield
31%; m.p. 135-137 °C; IR (KBr) 3350, 1680, 1630,
1580 cm™; '"H-NMR (DMSO-d;) 6 8.24 (1H, d, J =
16.0 Hz), 7.51~7.97 (2H, m), 7.56 (1H, d, J = 16.0
Hz), 7.15~7.32 (2H, m), 6.61~6.83 (3H, m); Anal.
(C,sH,,FO,) C, H. |

(E)-1-(2-Chlorophenyl)-3-(2,5-dihydroxy-

phenyl)-2-propene-1-one (9). Yellow crystals;
Yield 36%; m.p. 113-115 °C; IR (KBr) 3320, 1680,
1620, 1580 cm™; "H-NMR (DMSO-d;) & 8.21 (1H,
d, J = 16.0), 7.49~7.95 (2H, m), 7.43 (1H, d, J =
16.0 Hz), 7.21~7.37 (2H, m), 6.55~6.78 (3H, m);

Anal. (C15H|1C103) C, H |

(E)-1-(3-Chlorophenyl)-3-(2,5-dihydroxy-
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phenyl)-2-propene-1-one (10). Yellow crystals;
Yield 47%; m.p. 125-127 °C; IR (KBr) 3330, 1680,
1640, 1580 cm™; 'H-NMR (DMSO-d¢) 6 8.17 (1H,
d, J = 16.2 Hz), 7.40~7.85 (5H, m), 6.76~6.97
(3H, m); Anal. (C, H,,CIO;) C, H.

(E)-1-(4-Chlorophenyl)-3-(2,5-dihydroxy-

phenyl)-2-propene-1-one (11). Yellow crystals;
Yield 43%; m.p. 151-152 °C; IR (KBr) 3340, 1675,
1635, 1580 cm™'; "H-NMR (DMSO-d,) 6 8.08 (1H,
d,/=16.3 Hz), 7.81 (2H, d,.J=8.7 Hz), 7.45 (2H,
d, J = 8.7 Hz), 741 (1H, d, J = 16.3 Hz),
6.69~6.95 (3H, m); Anal. (C,.H,,ClO,) C, H.

(E)-1-(2-Bromophenyl)-3-(2,5-dihydroxy-
phenyl)-2-propene-1-one (12). Reddish crystals;
Yield 42%; m.p. 113-115°C; IR (KBr) 3320, 1680,
1620, 1580 cm™'; '"H-NMR (DMSO-d;) & 8.15 (1H,
d, J =16.5), 7.51~7.86 (2H, m), 7.41 (1H, d, J =
16.5 Hz), 7.15~7.41 (2H, m), 6.50~6.99 (3H, m):
Anal. (C,sH,,BrO,) C, H.

(E)-1-(4-Bromophenyl)-3-(2,5-dihydroxy-
phenyl)- 2-propene-1-one (13). Reddish crystals;
Yield 45%; m.p. 143-145 °C; IR (KBr) 3330, 1680,
16340 1580 cm'; 'H-NMR (DMSO-d,) & 8.18
(1H,d,/=16.3 Hz), 7.75 (2H, d, J = 9.4 Hz), 7.40
(2H, d, J = 9.4 Hz), 7.39 (1H, d, J = 16.3 Hz),
6.73~6.99 (3H, m); Anal. (C,;H,,BrO,) C, H.

- (E)-3-(2,5-Dihydroxyphenyl)-1-(2,3,4,5,6-penta-
fluorophenyl)-2-propene-1-one (14). Reddish
crystals; Yield 37%; m.p. 157-159 °C; IR (KBr)

3350, 1660, 1620, 1580 cm™; 'H-NMR (DMSO-d¢)

58.18 (1H, d, J = 16.3 Hz), 7.39 (1H, d, J = 16.3
Hz), 6.66~6.87 (3H, m); Anal. (C,.H,F.0,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-nitrophenyl)-
2-propene-1-one (15). Reddish crystals; Yield
41%; m.p. 139-141 °C; IR (KBr) 3350, 1680, 1630,
1575 cm™; "H-NMR (DMSO-d,) & 8.06 (1H, d, J =
16.1 Hz), 7.84 (2H, d, /=8.4 Hz), 7.45 2H, d, / =
8.4 Hz), 7.41 (1H, d, J = 16.1 Hz), 6.67~6.89 (3H,
m); Anal. (C,sH, NO,) C, H, N.

(E)-1-(2,5-Difluorophenyl)-3-(2,5-dihydroxy-
phenyl)-2-propene-1-one (16). Reddish crystals;
Yield 44%; m.p. 127-129 °C; IR (KBr) 3330, 1680,
1615, 1590 cm™; '"H-NMR (DMSO-d,) & 8.07 (1H,
d, J=16.0 Hz), 7.47~7.85 (2H, m), 7.41(1H, d, J
= 16.0 Hz), 6.65~6.89 (4H, m); Anal. (C;:H,,F,O,)
C, H.

(E)-1-(3,5-Difluorophenyl)-3-(2,5-dihydroxy-
phenyl)-2-propene-1-one (17). Reddish crystals;
Yield 41%; m.p. 115-117 °C; IR (KBr) 3340, 1680.
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1620, 1580 cm™'; 'H-NMR (DMSO-d,) & 8.03 (1H.,
d,J = 16.0 Hz), 7.67 (2H, d, J = 2.1 Hz), 7.40(1H,
d, J = 16.0 Hz), 7.01 (IH, d, J = 2.1 Hz ),
6.47~6.74 (3H, m); Anal. (C,.H,,F,0,) C, H.

(E)-1-(2,3-Dichlorophenyl)-3-(2,5-dihydroxy-
phenyl)-2-propene-1-one (18). Reddish crystals;
Yield 37%; m.p. 148-149 °C; IR (KBr) 3345, 1680,
1610, 1590 cm™; '"H-NMR (DMSO-d,) 6 8.17 (1H,
d, / = 16.0 Hz), 7.25~7.56 (4H, m), 6.51~6.82
(3H, m); Anal. (C,;H,,Cl1,0,) C, H.

(E)-1-(3,4-Dichlorophenyl)-3-(2,5-dihydroxy-
phenyl)-2-propene-1-one (19). Reddish crystals;
Yield 42%; m.p. 131-132 °C; IR (KBr) 3350, 1680,
1640, 1580 cm™; '"H-NMR (DMSO-d,) & 8.11 (1H,
d,J =158 Hz), 7.38~7.55 (3H, m), 7.14 (1H, d, J
=9.4 Hz ), 6.56~6.84 (3H, m); Anal. (C;sH,,CL,0,)
C, H.

(E)-1-(3,5-Dichlorophenyl)-3-(2,5-dihydroxy-

phenyl)-2-propene-1-one (20). Reddish crystals;
Yield 45%; m.p. 124-126 °C; IR (KBr) 3340, 1680,
1630, 1580 cm™'; '"H-NMR (DMSO-d,) & 8.07 (1H,
d,J=16.1 Hz), 7.65 (2H, d, / = 2.3 Hz), 7.42(1H,
d, J = 16.1 Hz), 7.11 (1H, d, J = 2.3 Hz ),
6.51~6.79 (3H, m); Anal. (C,;H,,CL0O,) C, H. -

(E)-1-[(5-Bromo-2-methoxy)phenyl}-3-(2,5-di-
hydroxyphenyl)-2-propene-1-one (21). Reddish
crystals; Yield 64%; m.p. 163-164 °C; IR (KBr)
3340, 2910, 1670, 1620, 1580 cm™; 'H-NMR
(DMSO-d;) 0 8.03 (1H, d, J = 15.8 Hz), 7.21~7.52
(3H, m), 6.41~6.84 (4H, m); Anal. (C,(H,:BrO,) C,
H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2-methyl-
phenyl)-2-propene-1-one (22). Yellow crystals;
Ytield 57%; m.p. 171-173 °C; IR (KBr) 3340, 2910,
1680, 1620, 1580 cm™; '"H-NMR (DMSO-d,) &
8.19 (1H, d, J = 16.0 Hz), 7.39~7.71 (5H, m),
6.63~6.84 (3H, m); Anal. (C,;H,,0;) C, H. -

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-methyl-
phenyl)-2-propene-1-one (23). Yellow crystals;
Yield 65%; m.p. 168-170 °C; IR (KBr) 3320, 2915,
1680, 1620, 1575 c¢cm™'; 'H-NMR (DMSO-d,) 6
8.01 (1H,d,J=16.3Hz),7.71 (2H, d, J = 8.7 Hz),
7.43 (1H, d, J =16.3 Hz), 7.29 (2H, d, J = 8.7 Hz),
6.59~6.87 (3H, m); Anal. (C,H,,0,) C, H.
(E£)-3-(2,5-Dihydroxyphenyl)-1-(2-methoxy-
phenyl)-2-propene-1-one (24). Reddish crystals;
Yield 68%; m.p. 154-155 °C; IR (KBr) 3340, 2920,
1680, 1620, 1580 cm™; '"H-NMR (DMSO-dy) &
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827 (1H, d, J = 15.9 Hz), 7.40~7.74 (4H, m),
6.63~6.92 (4H, m), 3.91 (3H, s); Anal. (C;;H,,0,)
C, H. -

(E)-3-(2,5-Dihydroxyphenyl)-1-(3-methoxy-
phenyl)-2-propene-1-one (25). Reddish crystals;
Yield 71%; m.p. 137-139 °C; IR (KBr) 3350, 2915,
1675, 1615, 1580 cm™; 'H-NMR (DMSO-ds) o
8.31 (IH, d, J = 16.5 Hz), 7.01~7.38 (4H, m),
7.41(1H, d, J = 16.5 Hz), 6.47~6.71 (3H, m), 3.89
(3H, s); Anal. (C,;H,,0,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-methoxy-
phenyl)-2-propene-1-one (26). Reddish crystals;
Yield 69%; m.p. 157-159 °C; IR (KBr) 3330, 2920,
1680, 1610, 1580 cm; 'H-NMR (DMSO-dy) o
8.11 (1H, d,J =16.2 Hz), 7.68 (2H, d, J = 8.5 Hz),
7.41 (1H, d, J = 16.2 Hz), 6.97 (2H, d, / = 8.5 Hz),
6.54~6.85 (3H, m), 3.89 (3H, s); Anal. (C;;H,,0,)
C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-thiomethyl-
phenyl)-2-propene-1-one (27). Reddish crystals;
Yield 60%; m.p. 119-120 °C; IR (KBr) 3340, 2915,
1675, 1620, 1580 cm™'; 'H-NMR (DMSO-d¢) &
8.01 (1H, d,J=15.7Hz), 7.59 (2H, d, J/ = 8.2 Hz),
7.39 (1H, d, J = 15.7 Hz), 6.87 (2H, d, J = 8.2 Hz),
6.55~6.87 (3H, m), 3.98 (3H, s); Anal. (C,;H,,0,5)
C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-methylsulfo-
nylphenyl)-2-propene-1-one (28). Compound 22
(2 mmol, 598 mg) was dissolved in MC (20 mL).
The resulting solution was cooled to O oC to which
was added m-chloroperoxybenzoic acid (CPBA,
2.2 mmol, 345 mg). The mixture was stirred for 2
h and water (30 mL) was added. The reaction
mixture was extracted with EA (50 mL x 2). The
EA extracts were combined, concentrated and
crystallized from hexane/EA to furnish the
expected product as reddish crystals (528 mg).
Yield 80%; m.p. 145-147 °C; IR (KBr) 3330, 2920,
1680, 1620, £580, 1380 cm™; 'H-NMR (DMSO-d,)
6 8.12 (1H, d, J = 16.1 Hz), 7.63 (2H, d, J = 7.8
Hz), 7.42 (1H, d, /= 16.1 Hz), 6.99 2H,d, J =7.8
Hz), 6.48~6.84 (3H, m), 3.23 (3H, s); Anal
(Ci7:H.055) €, H,

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,3-dimethoxy-
phenyl)-2-propene-1-one (29). Yellowish
crystals; Yield 58%; m.p. 114-115 °C; IR (KBr)
3340, 2900, 1670, 1620, 1530 cm’; 'H-NMR
(DMSO-d,) 6 7.97 (1H, d, J = 15.8 Hz), 7.41 (1H,
d, J = 15.8 Hz), 6.94~7.25 (3H, m), 6.45~6.79
(3H, m), 3.95 (3H, s), 3.84 (3H, s); Anal.

(Cl?Hlﬁoﬁ) C! H

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,4-dimethoxy-
phenyl)-2-propene-1-one (30). Yellowish
crystals; Yield 67%; m.p. 158-160 °C; IR (KBr)
3330, 2910, 1680, 1620, 1580 cm”; 'H-NMR
(DMSO-d,) 6 8.00 (1H, d, J = 16.4 Hz), 57.61 (1H,
m), 7.38 (1H, d, J = 16.4 Hz), 6.39~6.75 (5H, m),
3.91 (3H, s), 3.89 (3H, s); Anal. (C,;H,505) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,5-dimethoxy-
phenyl)-2-propene-1-one (31). Yellowish
crystals; Yield 71%; m.p. 138-141 °C:; IR (KBr)
3320, 2915, 1690, 1610, 1590 cm™; 'H-NMR
(DMSO-d,) & 7.99 (1H, d, J = 16.0 Hz), 7.37 (1H,
d. J = 16.0 Hz), 7.25 (1H, m), 6.51~6.82 (5H, m),
3.92 (3H, s), 3.90 (3H, s); Anal. (C;H,s0;5) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3,4-dimethoxy-
phenyl)-2-propene-1-one (32). Yellowish
crystals; Yield 77%; m.p. 155-156 °C;IR (KBr)
3340, 2920, 1690, 1620, 1580 cm™; 'H-NMR
(DMSO-d,) & 8.01 (1H, d, J = 16.1 Hz), 7.38 (1H,
d, J=16.1 Hz), 7.29 (1H, d, J = 2.7 Hz), 7.26 (1H,
dd, J = 8.4, 2.7 Hz), 6.94 (1H, d, J = 8.4 Hz),
6.51~6.82 (3H, m), 3.93 (3H, s) 3.92 (3H, s); Anal.
(C,,H,605) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3,5-dimethoxy-
phenyl)-2-propene-1-one (33). Yellowish
crystals; Yield 71%; m.p. 171-172 °C; IR (KDBr)
3320, 2915, 1680, 1625, 1575 cm’; 'H-NMR
(DMSO-d;) & 8.00 (1H, d, J = 16.0 Hz), 7.45 (1H,
d, J=16.0Hz), 7.28 (2H, d, J = 2.5 Hz), 6.84 (1H,
t, J = 2.5 Hz), 6.53~6.82 (3H, m), 3.91 (6H, s);
Anal. (C,;H,(O;) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,3,4- |
trimethoxyphenyl)-2-propene-1-one (34).
Yellowish crystals; Yield 59%; m.p. 128-130 °C;
IR (KBr) 3340, 2910, 1670, 1620, 1580 cm™'; 'H-
NMR (300 MHz, DMSO-dy) & 7.95 (1H, d, J =
15.5 Hz), 7.58 (1H, d, J/ = 15.5 Hz), 7.29 (1H, d, J
= 8.6 Hz), 6.66 (1H, dd, / =7.8, 2.4 Hz), 6.51 (1H,
d, J=8.6 Hz), 6.44 (1H, d, J = 7.8 Hz), 6.41 (1H,
d, J =2.4 Hz), 3.95 (3H, s), 3.89 (3H, s), 3.88 (3H,
s); Anal. (C;sH,3O¢) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,4,5-trime-

thoxyphenyl)-2-propene-1-one (35). Yellowish
crystals; Yield 77%; m.p. 149-151 °C; IR (KBr)
3330, 2920, 1680, 1610, 1580 cm™; 'H-NMR
(DMSO-d,) & 7.84 (1H, d, J = 16.0 Hz), 7.47 (1H,
d, J =16.0 Hz), 7.27 (1H, s), 6.72 (1H, d, / = 2.5

Hz), 6.61 (1H, dd, J = 8.1, 2.5 Hz), 6.51 (1H, s),
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6.44 (1H, d, J = 8.5 Hz), 3.94 (3H, s), 3.90 (3H, s),
3.89 (3H, s); Anal. (C,,H,,O;) C, H.

(E)-3-(2,5-Dihydroxyphenylj-1+(2,4,6=trime-
thoxyphenyl)-2-propene-1-one (36). Yellowish
crystals; Yield 66%; m.p. 171-173 °C; IR (KBr)
3350, 1680, 1620, 1575 cm™; '"H-NMR (DMSO-d;)
o 7.85 (1H, d, / = 16.0 Hz), 7.51 (1H, d, J = 16.0
Hz), 6.67 (2H, s), 6.39~6.65 (3H, m), 3.87 (6H, s),
3.85 (3H, s); Anal. (C,;H,;0O¢) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3,4,5-trime-
thoxyphenyl)-2-propene-1-one (37). Yellowish
crystals; Yield 66%; m.p. 171-173 °C; IR (KBr)
3350, 1680, 1620, 1575 cm™; "H-NMR (DMSO-d;)
o0 785 (1H, d, / = 16.0 Hz), 7.51 (1H, d, J = 16.0
Hz), 6.67 (2H, s), 6.39~6.65 (3H, m), 3.87 (6H, s),
3.85 (3H, s); Anal. (C,jH,;O) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2-hydroxy-
phenyl)-2-propene-1-one (38). Reddish crystals;
Yield 45%; m.p. 159-161 °C; IR (KBr) 3360, 1680,
1625, 1590 cm™; '"H-NMR (DMSO-d,) 8 7.84 (1H,
d, J = 158 Hz), 744 (1H, d, J = 15.8 Hz),
6.84~7.42 (4H, m), 6.66 (1H, d, J = 2.1 Hz), 6.52
(1H, d, J=8.5 Hz), 6.43 (1H, dd, J = 8.5, 2.1 Hz);
Anal. (C,sH,0,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3-
hydroxyphenyl)-2-propene-1-one (39). Reddish
crystals; Yield 37%; m.p. 145-147 °C; IR (KBr)
3340, 1680, 1610, 1580 cm™'; '"H-NMR (DMSO-dg)
0 7.78 (1H, 4, J = 16.0 Hz), 7.41 (1H, d, J = 16.0
Hz), 7.32 (1H, s), 7.00~7.38 (3H, m), 6.45~6.75
(3H, m); Anal. (C,H,,0,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-
hydroxyphenyl)-2-propene-1-one (40). Reddish
crystals; Yield 41%; m.p. 127-129 °C; IR (KBr)
3350, 1680, 1610, 1580 cm™'; '"H-NMR (DMSO-d;)
0 7.84 (1H, d, J =16.2 Hz), 7.55 (2H, d, J =7.9
Hz), 7.39 (1H, d, /= 16.2 Hz), 6.94 (2H, d, J=7.9
Hz), 6.53~6.79 (3H, m); Anal. (C,;H,,0,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-[(2-hydroxy-S-
methoxy)phenyl}-2-propene-1-one (41).
Yellowish crystals; Yield 41%; m.p. 119-121 °C;
IR (KBr) 3340, 2910, 1680, 1620, 1580 cm™; 'H-
NMR (DMSO-d;) 6 8.00 (1H, d, J =16.0 Hz), 7.39
(IH, d, J = 16.2 Hz), 6.88~7.21 (BH, m),
6.44~6.75 (3H, m), 3.94 (3H, m); Anal. (C,;H,,0:)
C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-[(2-hydroxy-6-
methoxy)phenyl]-2-propene-1-one (42).
Yellowish cry_stals; Yield 57%; m.p. 140-141 °C,
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IR (KBr) 3345, 2915, 1680, 1625, 1575 cm™'; 'H-
NMR (DMSO-d,) & 8.01 (1H, d, J = 15.9 Hz), 7.42
(1H, d, J = 159 Hz), 6.76~7.00 (3H, m),
6.43~6.75 (3H, m), 3.89 (3H, m); Anal. (C,.H,,0.)
C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,3-dihydroxy-
phenyl)-2-propene-1-one (43). Yellowish
crystals; Yield 29%; m.p. 125-127 °C; IR (KBr)
3350, 1680, 1620, 1580 cm™; '"H-NMR (DMSO-d,)
0 8.11 (1H, d, J = 16.0 Hz), 7.35 (1H, d, J = 16.0
Hz), 6.85~7.21 (3H, m), 6.51~6.82 (3H, m); Anal.
(CISHIZOS) C! H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,4-dihydroxy-
phenyl)-2-propene-1-one (44). Yellowish
crystals; Yield 38%; m.p. 141-142 °C; IR (KBr)
3340, 1680, 1620, 1575 cm™; "H-NMR (DMSO-d,)
0 8.02 (1H, d, J = 16.0 Hz), 7.51 (1H, d, J = 8.2
Hz), 7.41 (1H, d, J = 16.0 Hz), 6.39~6.82 (5H, m);
Anal. (C,;H,,0,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2,5-dihydroxy-
phenyl)-2-propene-1-one (45). Yellowish
crystals; Yield 35%; m.p. 144-145 °C; IR (KBr)
3345, 1680, 1610, 1590 cm™": 'H-NMR (DMSO-d,)
0 7.99 (1H, d, /= 16.1 Hz), 7.41 (1H, d, / = 16.1
Hz), 6.88~7.02 (3H, m), 6.44~6.75 (3H, m); Anal.
(CsH,05) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3,4-dihydroxy-
phenyl)-2-propene-1-one (46). Yellowish
crystals; Yield 28%; m.p. 111-113 °C; IR (KBr)
3350, 1680, 1615, 1585 cm™; '"H-NMR (DMSO-d,)
6 8.10 (1H, d, / =16.2 Hz), 7.45 (1H, d, J = 16.1
Hz), 6.88~7.11 (3H, m), 6.51~6.87 (3H, m); Anal.
(CysH,05) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3,5-dihydroxy-
phenyl)-2-propene-1-one (47). Yellowish
crystals; Yield 31%; m.p. 131-132 °C; IR (KBr)
3340, 1680, 1610, 1590 cm™; '"H-NMR (DMSO-d,)
o 8.05(1H,d, /=154 Hz), 740 (1H, d, J = 15.4
Hz), 6.71 (2H, s), 6.50~6.82 (4H, m); Anal.
(CsH,05) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(3,4-methylene-
dioxyphenyl)-2-propene-1-one (48). Yellowish
crystals; Yield 68%; m.p. 111-113 °C; IR (Kbr)
3350, 1680, 1615, 1585 cm™; 'H-NMR (DMSO-d,)
0 8.00 (1H, d, J =16.0 Hz), 7.42 (1H, d, / = 16.0
Hz), 591 (2H, s), 6.84~7.10 (3H, m), 6.51~6.83
(3H, m); Anal. (C,;H,,Os) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(4-phenyl-

- phenyl)-2-propene-1-one (49). Yellowish
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crystals; Yield 57%; m.p. 145-146 °C; IR (KBr)
3340, 1680, 1610, 1590 cm™; '"H-NMR (DMSO-d,)
57.99 (1H, d, J = 16.0 Hz), 7.42 (1H, d, J = 16.0
Hz), 6.79~7.40 (9H, m), 6.50~6.78 (3H, m); Anal.
(C,H,505) €, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(2-naphthyl)-2-
propene-1-one (50). Yellowish crystals; Yield
65%; m.p. 147-148 °C; IR (KBr) 3350, 1680, 1620,
1580 cm™; '"H-NMR (DMSO-d;) 88.01 (1H, d, J =
16.0 Hz), 7.61~8.00 (5H, m), 7.51 (1H, d, J = 16.0
Hz), 7.22~7.49 (2H, m), 6.47~6.79 (3H, m); Anal.
(CI9H14O3) Ca H

(E)-3-(2,5-Dihydroxyphenyl)-1-(pyridin-4-yl)-2-
propene-1-one (51). Yellowish crystals; Yield
20%; m.p. 111-112 °C; IR (KBr) 3330, 1680, 1620,
1580 cm™; "H-NMR (DMSO-d;) & 8.43~8.56 (2H,
m), 8.01~8.12 (2H, m), 7.99 (1H, d, J = 16.0 Hz),
6.70 (1H, d, J = 16.1 Hz), 6.51~6.71 (3H, m);
Anal. (C,,H,,NO,) C, H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(indol-3-yl)-2-
propene-1-one (52). Yellowish crystals; Yield
25%; m.p. 121-123 °C; IR (KBr) 3420, 3340, 1680,
1620, 1580 cm’'; 'H-NMR (DMSO-d¢) o
8.23~8.26 (1H, m), 8.00 (1H, d, J = 16.1 Hz),
7.45~7.47 (1H, m), 7.02~7.35 (2H, m), 6.72 (1H,
d, J = 16.1 Hz), 6.51~6.71 (3H, m); Anal.
(CyH;:NO;) € H.

(E)-3-(2,5-Dihydroxyphenyl)-1-(quinolin-2-yl)-

2-propene-1-one (53). Reddish crystals; Yield
27%; m.p. 118-120 °C; IR (KBr) 3340, 1680, 1615,
1575 cm™: "H-NMR (DMSO-d) 6 8.40~8.43 (2H,
m), 7.85~8.01 (2H, m), 7.83 (1H, d, J = 16.0 Hz),
7.45~7.55 (2H, m), 6.49~6.75 (4H, m), Anal.
(Ci3H,sNO,) C, H. ‘

Cytotoxicity assay: In vitro cytotoxicity
against tumor cell lines were measured using
SRB’s method as described previously (Skehan et

al., 1990).
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Tap chi Duoc liéu, tdap 9, sé6 2/2004 (trang 63-68)

NGHIEN CUU ANH HUGNG CUA PHUGNG PHAP CHE BIEN PEN THANH PHAN
HOA HOC VA TAC DUNG SINH HOC CUA VI THUOC MACH MON( thong bdo so 1)

Vi Vin Dién, Vit Thi Tram, Nguyén Phuong Mai - Dai hoc duoc Ha Noi
(Nhan bai ngay 26 thang 11 nam 2003)

Summary
Influence of Processing on Chemical Composition and Biological Activities of Radix Ophiopogi

Chemical composition and biological activities of intact and coreless Ophiopogon roots, in the
forms of fresh, direct roasted or sand-roasted samples, has been evaluated. The study results showed
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that these samples contained saponosides, flavonoids, amino acids, carotenoids, fats, sugars and
demonstrated 68,6- 79,6% inhibition of cough induced by ammoniac in mice. No effect was recorded
in the clearing of phlegm induced by Phenol Sulfon Phtalein (PSP). Elimination of the core did not

affect the contents of these chemicals as well as cough-reducing property of the samples significantly,
suggesting that there is no need to core the roots when processing. No difference in chemical and
biological activities was observed between direct and sand-roasted samples, indicating that the former

Is more convenient for use.

Key words: Ophiopogon japonicus, Chemical Composition, Cough, Processing.

1. Pat van deé

Mach mon la vi thu6c duge dung nhi€u trong y
hoc c6 truyén véi tic dung bd am, nhuan phé, sinh
tan, thanh tam, loi sira, nhuan trang [3,7]. Khi su
dung, dugc liéu thuong duoc ché bién theo nhiéu
cach nhu bo 161, dung séng, sao vang, sao cach cat
[5,7]. D€ danh gia anh hudng clia cic phuong phap
ch& bién dén thanh phan hod hoc va tic dung sinh
" hoc lién quan dén cong nang chu tri cua mach
mon, chiing t6i da tién hanh nghién citu dé tai nay
va thu duge mot s6 két qua bude dau.

I1. Nguyén liéu va phuong phap nghién ciru
2.1. Nguyén liéu, hod chdt, suc vt thi nghiém
- Mach mén thu tai Thanh Son -Phti Tho 9/2002

- Hod chat thuoc thir: Pat tiéu chuin tinh khiét
phan tich hod hoc do phong gido tai Pair hoc Dugc
Ha N61 cung cap

- Stic vat thi nghiém: Chuot nhat trang, khoé manh
binh thuong dat tiéu chuan thi nghiém, trong luong
18-22g, mua ¢ Ha No1

2.2. Phrmﬁg phap nghién cuu
2.2.1. Ché bién

+ Mach mon s6ng: Duoc liéu dao vé, cat bo ré con,
rua sach, phoi hoic sy kho.

+ Mach moén sao vang: Theo phuong phap sao
vang truc tiép.

+ Mach mon sao cach cat: Sao qua chat trung gian
la cat sach.

+ Mach mon bo 16i: Dugc liéu duge 1am mém roi
rit bo 101, dung song, sao vang hoac sao cach cat
nhu trén [5]. Dé riéng 161 dé nghién ciu.

2.2.2. Hoa hoc:
a- Dinh tinh:

+ Dinh tinh cdc nhém chat trong mau mach moén
song va 161. Dung céc phuong phap hoa thuc vat
kinh dién va cac thudc thir dac hiéu cua timg nhém
chat dé xac dinh [2].

04

+ Phan tich saponosid toan phan bang sac ki 16p
mong (SKLM): Tién hanh song song trén cic mau
sOng, sao vang, sao cich cat va 161, ding ban mong
traing sin GF254 cta hang Merck, khai trién trén
mot s6 hé dung moi, chon hé tach tot nhat ghi lai
két qua.

b- Dinh lwong: Saponosid, dudng tu do, acid amin:
+ Saponosid: Bang phuong phap can.

+ Duong khir: Bang phuong phdp do quang véi
thudc thir Ortho toluidin, dudng chuan glucose
(5}

+ Acid amin: Bang may phan tich tr dong HPLC,
HP-1090 amino quant series II.

2.2.3. Thir tac dung sinh hoc:

a- Thie tdc dung wc ché phan xa ho: Theo phuong
phdp x6ng hol amoniac [1,4,6 ].

b- Thit tdc dung long dom: Theo phuong phap do
nong do do phenol bai tiét qua phé, khi quan siic
vat thi nghiém. So sanh nong do do phenol bai tiét
ra giita 16 thir va 16 d6i chimg dé danh gia két qua
[1,4].

ITI. Két qua va ban luan

3.1- Ché'bién cdc mdau mach moén dé nghién cuu.

+ Mach mo6n dung séng: Mach mon da so ché,

phoi hoac say kho & 60-70"C cho déo (ky hiéu S).

+ Mach mén sao vang: Dung mach mon séng lam
am dén mém, riit bd 16i, sy hoac phoi kho roi dem
sao & 100-120°C cho thom va ngot (ky hiéu SV).

+ Mach mon sao cdch cat: Dung mach mon da rit
161, phoi sdy kho roi sao véi cat sach dén khi mach
mon phong déu xop thom; sang bo céat (ky hiéu
SCC).

+ L6i mach mon: phoi kho dé nghién citu (ky hiéu
L).

3.2- Hod hoc:

a- Dinh tinh cdc nhom chdt trong mach mon:
Dugc lieu duge chiét dé dinh tinh theo so do sau:
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+ Ether

Dich chiét ether 1
+ H.SO. 20% "

Dich chiét acid - Dich chiét ether 2

- Dich chiét acid: D¢ dinh tinh alcaloid.

- Dich chiét ether 2: Pé .dinh tinh carotenoid,
antranoid, chat béo, flavonoid.

- Dich ethanol: Pé dinh tinh alcaloid, flavonoid,
antranoid, saponosid, coumarin, tanin, duong khir,
acid amin.

+ Ethanol 80%

Dich chiét ethanol

b-Dinh lugng va phdn tich saponosid toan phdn:

+ Pinh luong: Can chinh xac 15g bot duoc liéu,
loai tap bing ether ddu hoa trong 12 gid. Chiét kiét
saponosid bang methanol 80% (kiém tra bang
thudc thir vanilin trong acid sulfuric dic). Thu hoéi
methanol du6i ap luc giam, hoa can vao nudc
néng, chiét lai saponosid bang n-butanol, thu héi
n-butanol duoc cin, say kho ¢ 80°C dén khéi luong
khong doi, can dugc két qua. Tién hanh véi céc
mau S, SV, SCC, L, méi miu lam 3 lan, 14y két qua
trung binh. Két qua duoc tém tat & bang 1.

Cac phan ung duogc tién hanh song song hai
mau song va 16i. Két qua hai mau cd thanh phan
giong nhau la saponosid, flavonoid, dudng, chat
béo, carotenoid, acid amin.

Bang 1. Ham luong saponosid toan phan ctia cdc mau mach mon(%)

sv | scc | L
1,95 | 093 | 225

Mau S
3.1

Ham luong(%)

+ Phdn tich saponosid toan phdn bang sdc ki I6p
mong(SKLM ):

Can saponosid dinh lugng dugc phan tich trén
ban mong trang san, khai trién trén 8 hé dung moi
khac nhau, hién mau bang dung dich vanilin 1%

trong acid sulfuric. O day, ching tdi méi chi phan
tich duoc 3 mau S, SCC va L. Két qua hé dung méi
n-butanol bao hoa nudc-chloroform-ethanol (4:2:1)
tach tot hon ca, so vét duge ghi ¢ bang 2.

Bdng 2. Két qua SKILM saponosid cia cic mau mach moén
l |
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!
" Mau | S6vét | Rfx 100 Mau | Mau | Sovét | Rfx 100 Mau

1 18,2 Xanh tim 4 44,7 Xanh tim

2 26,0 | Xanhtim Miu 15 54.0 Xanh tim

3 32,5 Xanhtim | o~ | 6 63,1 Xanh tim

4 35,1 Xanh tim 7 77,6 | Xanh tim

Mau S 5 45,5 Xanh tim 8 2,0 | Tim
6 55,8 Xanh tim | 1 224 |. Xanhtim |

7 62,3 Xanh tim 2 32.9 Xanh tim

8 72,7 Xanh tim 3 35,5 Xanh tim

9 93,5 Tim | MauL | 4 52,6 Xanh tim

M3 1 22,4 Xanh tim S 03,1 Xanh tim

e |2 30,3 | Xanhtim 6 77,6 | Xanhtim

3 35.5 Xanh tim 7 90,8 Tim
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Mau S: 9 vét, mau L: 7 vét, mau SCC: 8 vét.
c- Pinh luong duong tv do va acid amin :
+ Dinh luong duong (5):

Chiét dudng bang nudc, tao mau v4di thudce thur
Ortho toluidrin, do quang & bitoc séng 630nm vo1
dung dich chuin glucose 0,1%, ham lugng dudng
dugc tinh theo cong thirc: '

D

= — -.100

X

Trong dé: D;: mat do quang cua 6ng thur
D.: Mat do quang 6ng chuan
P : Luong dugc liéu dem thir (g)
B : Do am dugc liéu

Két qua: Ham luong cua mau S 1a 1,61%, SV:
2,55%; SCC: 2,53%. Sau khi ché bién, ham luong
dudng cao hon cé thé do sao dudi tic dung cua
nhiét d6 da phan huy cic dudng kép hoic cat mach
duong trong cac glycosid hodc tinh bt thanh
duong don.

+ Pinh luong acid amin:

Trén may HPLC véi chuong trinh dan xuét hod
tién cot tur dong gom Sul dém borat 0,4N (pH:
10,4); 1ml OPA (o-phtadialdehyd); Iml FMC (9-
fluorenyl methyl chloroformat) néng d6 250 pmol.
Tron déu bom vao cot. Quy trinh sac ki & nhiét do
khong déi 1a 40°C, t6c d6 chay 0,45 ml/phit; 0,8
ml/phut. K&t qua duoc ghi o bang 2.

Bang 2. Ham luong acid amin toan phan trong cic mau mach mén (g%)'

STT | Tén acid amin S SCC | STT | Tén acid amin [ S SCC
| J Asparticacid [ 0,24 0,12 [10 | Cystein+cystin 0,05 10,05
2 | Glutamic acid | 0,23 0,14 111 | Valn 0,09 10,05

3 Serin 10,17 1009 [12 [ Methionin _ 10,05 10,05
4 Histidin - - | 13 | Phenyl alanin 0,14 1 0,06
5 | Glycin 0,13 0,09 |14 Isoleucin 0,07 1 0,04
6 Threonin 0,13 0,08 15 Leucin 0,14 0,09
] Alanin 10,11 10,05 16 Lycin | 0.09 0,01
8 Arginin 0,27 0,10 |17 Prolin 1 0,05 | 0,05
9 Tyrosin 0,08 0,05 Tong s6 2.09% 1,10%
R& mach moén ¢é 17 acid amin, trong d6, 7 chat - D,

can thiét cho co thé. Ham lugng acid amin sau khi Cx = D, .C,.2

sao cich cat giam di hon mot nira, c6 thé do sao &
nhiét d6 cao (200-250°C) acid amin bi phan huy
mot phan.

3.3- Thu tac dung sinh hoc

3.3.1- Thit tac dung long dom: Dung nudc sac 1:1
cia cdc mau S, SV, SCC, L dé thir. Chuot duoc
chia ngiu nhién 1am 5 16 mbi 16 10 con. G 16 1 (16
déi chimg) cho chuodt uéng nudc mudi sinh li; ¢ 10
2,3 .4, 5 cho udéng nudc sac 1:1 1an lugt cdc mau
S, SV, SCC, L vdi liéu 5ml/100g chudt. Sau Khi
cho chu6t udéng thuéc 1 gio, tiém phic mac 0,5ml
dung dich dé phenol 0,25%, sau 30 phut ti€ém mot
lan nita. Nira gid sau giét chudt, boc 10 khi quan,
rira khi quan bang NaHCO; 5%, gop dich rua lai,
dem do quang vé6i dung dich do phenol chuan cé
néng do 0,1 g/ml. Nong do do phenol trong dung
dich rira khi quan dugc tinh theo cong thirc:
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Trong do, Cy 1a nong do dich rira phé quan; C:
Néng do do phenol chuan 0,1 g/ml; Dy: Mat do
quang cua dich rira ph€ quan; D,: Mat do quang
clia d6 phenol chuan 0,1 g/ml.

Két qua cho thdy cdc mau thir déu khong thé
hién tic dung long dom & liéu 25g/kg chudt nhat
trang so véi 16 déi chitng P>0,05
3.3.2-Thu tdac dung giam ho:

Chuét duge chia 1am 6 16 méi 16 10 con. O 16
d6i chimg, cho chudt udng nudec mudi sinh li, o 16
thuéc chuin cho uéng dung dich terpen codein
0,4%, & cac 16 thir cho uéng nude sac 1:1 cua cac

- méau S, SV, SCC, L. T4t ca chudt & cac 16 déu dugc

udng vaéi liéu 0,5ml/20g con. Sau khi cho chuot
udng thudc 1 gid, cho x6ng hoi amoniac 45 giay,
1ay ra d€m s6 lan ho trong 5 phuit. Ty 1€ dc ché ho
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dugc tinh theo cong thirc:

H.-H
X=— 1100
HC

Trong d6, X 1a ty 1 tc ché ho (%); Hc: SO tiéng
ho trung binh cua 6 d6i chimg; Hy: SO tiéng ho
trung binh cua 16 thu.

K&t qua duoc ghi 6 hinh 1

Hinh I: Tac dung ttc ch€ ho ctia cdc méau thir (%)

- Dich nudc sic 1:1 clia cdc mau thir déu c6 tic
dung giam ho rd rét & li€u 25g/kg thé trong so véi
16 d6i chimg (P<0,05).

- Mau S, SV uc ché ho tuong duong terpen codein
P>0,05, trong d6 méu S, SV c6 tac dung tot hon
mau L. va mau SCC (P<0,05).

- Nhur vay, véi muc dich chira ho, khéng can bo 161
va c6 thé dung séng hoac sao vang s€ tot hon sao
cach cat.

- Nhitng tdc dung nay phan nao giai thich cho viéc
diing mach mén chifa ho trong y hoc c6 truyén.

- O cdc mau S, L trong thdi gian dugc udng thudc,
chuot thuong dai tién nhiéu, phan long, dinh bét
vao 1ong duodi; cé thé do mach mon c¢d tinh han gay
tiéu 16ng hoac ¢d tac dung nhuan tay, con & mau
SCC, khong c¢6 hién tuong nay, ¢é thé do nhiét 1am
giam tinh han hoac 1am giam tdc dung nhuéan tay.

Nhan xét chung:

- Viéc kiém tra thanh phan hod hoc va mot s6 tac
dung sinh hoc cho thay 161 mach mén ¢é thanh
phan hod hoc va tic dung sinh hoc tureng tu nhu
duoc liéu bd 161 va duoce liéu dé ca 16i; vi vay, khi
ché bién, khong can bo 101.

- Mau SV va SCC c¢6 thanh phan héa hoc va tac
dung sinh hoc nhu nhau; vi vay, theo chiing t61 nén
ché bi€n mach moén theo phuong phdp sao vang
truc ti€p thi t6t hon, vi lam giam dugc tinh han
khong gay tiéu chay va don gian dé lam; con néu
dé song, thudc cé vi ngai, khong thom, tinh lanh
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dé gay day bung, sOi bung, tiéu chay.

- Tac dung giam ho & day la do c ché phan xa ho
chit khong phai do long dom. Diéu nay phu hop
v6i cdch dung mach moén chita ho trong y hoc c6
truyén la chita ho nhiét, ho khan khong ¢6 dom.

4. Két luan

- Thanh phan hoa hoc cua mach mon c6 cac nhém
chat 1a saponosid, flavonoid, dudng khr, chit béo,
carotenoid, acid amin.

- Mau mach mo6n séng va mau 16i ¢é thanh phan
hoa hoc giong nhau, chita tat ca cic nhom chat
trén.

- Ham luong dudng tu do, saponosid toan phan,
acid amin toan phan trong cdc mau c6 su khac
nhau nhung khong nhiéu, cu thé: Ham luong
dudong tur do clia mau S 1a 1,61%, mau SV: 2,55%,
mau SCC: 2,23 %. Ham luong saponosid toan phan
cia mau S 1a 3,01%, mau SV: 1,95%, mau L:
2,25%. Ham luong acid amin toan phan cia mau S:
2,09%, mau SCC: 1,10%. Pa xac dinh duoc ham
lugng 16 acid amin, trong d6 cé 7 chat can thiét
cho co thé.

- Cic méau mach moén 6 dang nitoc sac 1:1 véi liéu
25g/kg thé trong, c6 tic dung ttc ché€ phan xa ho
twong duong véi terpen codein, liéu 100mg/kg, véi
P>0,05 (S 79,6%, SV 75,6%, SCC 67,7%, L
68,6%, terpen codein 73,5%), khong thé hién tac
dung long dom.

67



Tai liéu tham khao

- B6 mén duoc luc Pai hoc duge Ha Noi (1994):Thuc tap duoc luc. Dai hoc duge Ha Noi in; 2)-Nguyén vdn
Pan, Neuyén Viér Tuu (1985): Phuong phdp nghién cttu hod hoc cay thudc. NXBYH; 3)- Trdn Vin Ky(1997) Dugc
hoc c6 truyén. Tap 2. NXBTPHCM ; 4)- Doan Thi Nhu, Nguyen Minh Hdi, D6 nguyét Nga (1983): Tap chi Duoc
hoc s66/83; 5)- Vién duoc liéu: Tiéu chuin co s& thudc Bidentin 1991; 6)- Vién YHCT Viét Nam(1993): Phuong
phédp bao ché va sir dung dong dugc. NXBYH; 7)- Kee chang Huang (1999): The pharmacology of chinese herbs.
CRC Press, Boca raton London - New York - Washinton, D.C; §)- The pharmacopoeia commission of PRC (1997):
Pharmacopoeia of the People Republic of China. Chemical Industry Press, Beijing,China, Vol. 11

SACH MOI:

CAY THUOC VA PONG VAT LAM THUOC O VIET NAM

Sich do tap thé tac gié gbm cac nha khoa hoc vé y dugc, hod hoc, sinh hoc...cé tham nién
nhiéu ndm nghién citu va tich lu§ kinh nghiém bién soan trong 5 nam lién tuc.

Bo sach mang sac thdi tai nguyén, chita dung nhung thong tin toan dién, day du nhat vé dugc
liéu duoc cap nhat dé€n nam 2002 tir nhi€u nguoén trong nudc va trén the glcn sach ciling tong
hop kinh nghlem str dung cay thuéc, dong vat 1am thudc trong y hoc ¢6 truyén ciia Viét Nam,

Trung Qudc, An Do va nhiéu nuée khic.

No1 dung gidi thiéu 920 cay va 80 con dugc lua chon tir hon 3800 loai thuc vat va 400 dong
vat 1am thuoc da biét. Méi cay, con lam thudc 1a mot chuyén ludn c6é du cac phin danh phap,
mo ta phan loai, phan bd, sinh thdi, trong trot, b phin dung, ch€ bi€n, thanh phin hod hoc,
duoc 1y thuc nghiém, duogc 1y 1am sang, tinh vi, cong nang, cong dung va cic bai thudc. Tranh
vé cay va dong vat lam thudc duoc thé hién rdt cong phu, cé tinh khoa hoc va nghé thuit cao. -
Ngoai danh phdp khoa hoc va tén théng dung, con c6 tén goi theo timg dan tdc song & mién nui
cua ba mién dat nudc va tén nude ngoai (Anh, Phap).

"Cay thuéc va dong vat lam thuéc ¢ Viét Nam" 1a mot bo sdch quy va can thiét cho moi
ngudi ¢ moi trinh do, mot cam nang cho nhitng ngudi 1am nghé chita bénh citu ngudi. Sach cé
cau tric khoa hoc, dé tra ctru nhu mét cudn tur dién, kho sach 20,5 cm x 29,5 cm, in lam 2 tap,
moi tap gém 460 cay thudc va 40 dong vat lam thudc.

Sach do Nha Xuat ban Khoa hoc va K§ thuat Ha N61 an hanh. Bia, so m1 va rudt sach duoc
in trén gidy ngoai, trinh bay dep. Sach dang c6 ban ¢ Nha sich 70 Tran Hung Dao, Ha Noi va
cdc nha sich khéc trong ca nudc. Tap I: 1138 trang, gid 260.000 dong; tap II: 1256 trang, gid
280.600 dong.
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