&l triic ciia § hop chit chi yéu bing cic phuong phdp  D-galactopyranosyl-2'-hydroxyditriaconta-  10'-
ey phd (MS, 'H-NMR, ""C-NMR, DEPT, HMBC) tir  enoylamino}-8-octadecaen-1, 3, 4-triol (3), isorhamnetin
™ a0 chiét ethanol 90% than 1é cdy nghé tring bao  (4), acid gallic (5). Dy 12 I3n diu tién cdc hop chét
TH‘ gbm acid margaric (1), methyl maslinat (2), 1-O-(8- ndy dugc cong bo phén lap tir ciy nghé tring,

iy Tai igu tham khao

ki 1. B3 Huy Bich (chi bién) (2004), Cdy thudc vi dong wit lim thude o Viét Nam {1, NXB Khoa Hoc K¥ Thuft., tr.382. 2. Queen,
:h;ﬂ Rosary Sheela X., Alex, Ramani V. (2011), Antimicrobial screening of Polygonum barbatum leal exiract, International Journal of
o Current Pharmaceutical Research, 3(3), 117-118. 3. Kinger H. K., Gupta M. K. (2012), Wound healing activity of Polygonum
o barbatum Linn, (whole plamt), World Journal of Pharmacy and Pharmaceutical Sciences, (3), 1084-1091. 4. Abdul Mazid Md,,
| Datta B. K., Nahar L., Sarker 8. D. (2011), Assessient of antitomour activity of two Polygonum species using potato dis¢ assay,
l'lgi. Bangladesh Pharmaceutical Journal, 14(1), 37-40. §. Queen, Rosary Shecla X., Alex, Ramani V. (201)), Pharmacognositic and
|. phytochemical investigation on leaf of Polygonum barbatum, International Jowrnal of Current Pharmaceutical Research, 2(2), 174-
s 179. 6. Mazid M. A., Datta B. K., Nghar L., Khairul Bashar S. A, M., Bachar §. C., Sarker S. D. (2011), Phytochemical studies on
' ‘ Polygonum barbatum (L.) Hara vor. barbata (Polygonaceae), Records of Natural Products, 5(2), 143-146.7. Ha T. T, Dau N. V,,
M Dung N. T., Khoi N. M. (2014), Preliminary study on the chemical constituents from the rhizome of Polygonum barbatum L. in

doiy Victnam, Jowrnal of Medicinal Materials- Hanoi, 19(3). 309-312. 8. Sacchi R., Addeo F., Paolillo L. (1997), 'H and "C-NMR of
g Virgin olive oil: an overview”, Magnetic Resonance in Chemistry, 33, 133-145. 9. Ding Y., Kinjo 1., Yang C.-Y., Nohara T. (1991),

“Triterpenes from Mucuna birdwoodiana”, Phytochemistry, 30(11), 3703 —3707. 18. Pittaya T., Yupa Pootaeng O., Photchana P.,

. Walter C. T. (2004), Cerebrosides and a monoacylmonogalactosylghcerol from Clinacanthus nutans, Chemical and
L Pharmaceutical Bulletin, 82(1), 27-32. 11. Bin Z., Jing R., Zhong Y. (2013), Isolation of a new cerebroside from Codonopsis

! il fanceolata, Biochemical Systematics and Ecology, 46, 26-32. 12, Eunjung L., Byoung-He M., Younghee P., Sungwon H., Sunhee

Miia L., Younggiu L., and Yoongho L. (2008), Effects of hydroxy and methoxy substiluents on NMR data in flavonols, Bulletin of the

, Korean Chemical Society, 29(2), 507-510. 13. Kim ). E, Lee D. E,Lee K. W, Son J.E.. Se0 S. K., Li J, Jung S. K, Heo Y. §,,

ht Mottamal M., Bode A. M., Dong Z., Lee H. J. (2011), “Isorhamnetin suppresses skin cancer through direct inhibition of MEX1 and

calt  PI3-K™, Cancer Prevention Research, 4(4), 582-591. 14. Lin }.-X,, Di D.-L., Shi Y.-P. (2008), “Diversity of chemical constituents

bl from Saxifraga montana”, Journal of the Chinese Chemical Society, 55, 863-870.

"% Tap chi Dugc lidu, tip 20, s8 6/2015 (Trang 333-336)

i HAI HQP CHAT FARNESYL HYDROQUINON

o~ PHAN LAP TU NAM LINH CHI
_ Pham Thank Bink', Ngayén Hai Pdng’, Trdn Vin Théi',
9 Nguyén Phuong Pai Nguyén®, Nguyén Tién Pgt"*
! 'Vién Héa sinh bién, Vién Han lém Khoa hoc va Cong nghé Viét Nam
y ‘Truomg Pai hoc Tdy Nguyén
' *Email: ngtiend@imbe.vast.vn
V1 (Nhan bai ngdy 14 thang 10 nam 2015)
o Tém tit

i Hai hgp chét famesyl hydroquinon d3 duge phin l3p tir cao chié methanol ciia thé qua ndm linh chi (Ganoderma lucidum). Chu
4 tnic ciia chiing duge xdc dinh 14 ganomycin K (1) va ganomycin 1 (2) dya viio céc 56 lidu phd ESI-MS, 1D va 2D NMR. Péy 13 lin

v ddu.tién cic hop chit ndy duge phén I8p tir lodi G. fucidum.
Tor khok: Ganoderma lucidum, Farnesyl hydroguinon, Ganomycin K, Ganomycin 1.
Summary
,ﬂ" Isolation of Two Farnesyl Hydrogquinones from Ganoderma lucidum (Leyss Ex. Fr.}) Karst

Two fammesyl hydroquinones were isolated from the methanol extract of Ganoderma lucidum fruiting bodies. Their structures
were determined as ganomycin K (1) and ganomycin | (2) by spectroscopic methods including ESI-MS, 1D and 2D NMR. These
i compounds were isofated for the first time from G. Iucidum.
U Keywords: Ganoderma lucidum, Farnesyl hydroguinon, Ganomycin K, Ganomycin |,
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1. D3t véin dé

Nam linh chi ¢6 tén khoa hoc 12 Ganoderma
lucidum (Leyss Ex. Fr.) Karst, thuc ho Nam lim
(Ganodermataceae). Linh chi phén bo nhiéu noi &
nude ta nhu: Tuyén Quang, Bic Can, Thai Nguyén,
T4y Nguyén, Lam Dong va phan bd nhidu noi trén
thé gidi. Day 1a loai dugc liéu di dugc nghién ciru
nhiéu vé tic duyng sinh hoc, giip khi huyét luu
thdng, lam ting sirc cho té bao gitip hip thy oxy bt
hon, 1Am tang sir mién dich cla co thé va kéo dai
qué trinh (3o héa cia co thé...[1). Cic nghién ciru
vé thanh phin héa hoc cho thdy nidm linh chi chira
nhiéu polysaccharid, steroid, triterpenoid, ngoai ra
con cb cdc acid amin, protein, saponin, diu béo...
[2,3]. Pay 13 nhimng thanh phin quan trong déng
gbp vao cac hoat tinh sinh hgc cia nadm linh chi nhu
khéng viém, khang khuén, chbng oxy hda, diét khdi
u v gidm md miu [3, 4]. Trong chuong trinh
nghién ciru cac hoat chat tir nguén ndm duge lidu
thién nhién Viét Nam, ching 16i 43 phan 13p dugc
hai hop chdt ganomycin K (1) va ganomycin | (2)
(Hinh 1) tir cao methanol chia méu nam linh chi (G.
lucidum) thu thip tai Vuon Qudc gia Chu Mom
Ray tinh Kon Tum. Bai bao nay md ti quy trinh
phén 13p va xéc dinh céu tric ciia hop chat 1 va 2,

OH
® L
2 ;‘3 I 12
il
OH O 14 L5 'OH
o) 13
1
OH
@"h, R~ 2 U
OH O
0 2

Hinb 1. Ciu tric hoa hoc cia hgp chét 1 va 2 phin tp
tir ném linh chi G. fucidum

2. Nguyen ligu va phwong phap nghién ciru
2.1. Thiét bi

D6 quay cyc duge xic dinh bing miy JASCO
P-2000 polarimeter. Phé ¢fng hudng tir hat nhan

ghi bing mday Bruker AM 500 FT-NMR
spectrometer véi chit chuan ndi 1a TMS. Phé khéi
lugng phun ma dién tir do trén hé may Agilent 1260
Series Single Quadrupole LC/MS Systems (Agilent
Technologies, USA).

2.2. Mdu thuc vt

Thé qua nam linh chi Ganoderma lucidum
(Leyss Ex. Fr.) Karst duge thu héi tai Vudn Qudc
gia Chu Mom Ray tinh Kontum vio thing 6/2014,
Maiu duge TS. Nguyén Phurong Pai Nguyén, truimg
PDH Tay Nguyén giam dinh 1&n khoa hoc. Mau tiéu
bian (M-186.2014) duge luu trit tai B mdn Sinh
hoc, Khoa Khoa hoc Tu nhién va COng nghé,
Truong Dai hoc Tay Nguyén.

2.3. Chiét va phan Idp chdt

M3u nim sau khi thu hai vé duge phoi khd, xay
nho (850.0 g) va ngam chiét vdi dung mbi methano
(1.5 L x 3 14n) & nhiét do phong. Dich chiét sau do
duge cét loai dung méi dudi ap suit giam thu dugc
40.0 g can chiét methanol. Can chiét ndy dugc hoa
tan véi nudc (600 mL) rdi chiét phin doan Jan lugt
vai n-hexan va ethyl acetat thu dwoc cac cén chiét
n-hexan (3.3 g) va ethyl acetat (17.5 g). Tién hanh
sic ky can ethyl acetat trén cdt silica gel va rira gidi
véi hé dung mdi gradient (0% — 100% methanol
trong diclomethan) thu dugce 9 phan doan (GEB2.1
— GEB2.9). Phan doan GEB2.7 (2.5 g) trén ct
silica gel pha dao PR18 v&i hé dung mdi aceton-
nude (1/1 v/iv) thu duge phin doan GEBS.3 (56.0
mg), tir phan doan nay sic ky trén cot silica gel véi
hé dung mobi rira giai diclomethan-methanol-nudc
(20/1/0,01 viviv) thu dugc hop chét sach 2 (6.1 mg)
va mdt phan doan GEB9.4 (12.0 mg). Hyp chit 1
(4.0 mg) thu duge khi tinh ché phin doan GEB9.4
bing sic ky long ban didu ché (hé may Agilent
1260 Series, ¢t YMC J'sphere ODS-HS80 kich
thuéc 150 x 10 mm, S-4 pm, téc 45 dong |
mi/phut, thu mau & thi gian luu 17,5-19,1 phut).

Ganomycin K (1): Chat diu mau vang nhat;
[a]*p: +12° (¢ 0.1, MeOH). ESI-MS (positive): m/z
399 [M-+Na)'. 'H NMR (500 MHz, CDCly), “C
NMR (125 MHz, CDCIls): xem Bang |.
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Ganomycin I (2): Chit ddu mau vang; [n‘.]“n:
+35° (¢ 0.1, MeOH). ESI-MS (negative): m/z 341
[M-HJ". '"H NMR (500 MHz, CDCl;), ”C NMR
(125 MHz, CDCls): xem Bang 1.

3. Két qua va thdo lujn

Hop chit 1 thu dugc dudi dang dau mau vang
nhat. Trén phé 'H-NMR trén ving trudng manh
xuat hién tin higu dic trung cia 3 nhém methyl tai
dn 1.13 (3H, s, H-12"), 1.16 (3H, s, H-13"), 1.61
(3H, s, H-15"). Ngoai ra con xudt hién tin hi¢u cia
hai proton olefin tai & 5.21 (1H, br s, H-6'), 7.37
(IH, d, J = 1,5 Hz, H-2'), hai proton nhoém methin
tai &y 6.25 (1H, d, J= 1,5 Hz, H-1%, 3.24 (IH, m,
H-10’). Hai nhém methin ndy dich chuyén vé ving
thap so v&i cic nhom methin thong thuomg do né
lién két tryrc tiép v6i nhém hat dién tr manh, vi dy
nhu nhém OH, va ba proton dic trung cho hé vong
thom ABX tai & 6.48 (1H, d, J = 3.0 Hz, H-3),
6.63 (1H, dd, /= 3.0, 8.5 Hz, H-5), 6.70 (1H, d, /=
8.5 Hz, H-6). Trén phd ">C-NMR xuét hién tin hiéu
cla 21 nguyén tir carbon bao gébm 3 nhom methyl, 4
nhém methylen, 7 nhom methin va 7 carbon khing

chira hydro. Trong d6 tai viing trudmg yéu xuét hién
tin hiéu mdt nhoém carbonyl tai & 176.8 (C-14), 4
tin hi¢u carbon coa 2 c3p ndi d6i dang (-CH=C<)
tai &c 151.0/133.2 (C-2/C-3"), 124.1/137.8 (C-6'/C-
7"). Bén canh d6 con xuat hién 6 tin hiéu carbon coa
mdt vong thom hé ABX tai & 1489 (C-1), 1234
(C-2), 113.3 (C-3), 151.4 (C-4), 117.2 (C-5), 117.3
(C-6). Trén ving trudng trung binh xuit hién mdt
tin hiéu cia hai nhém oxygenated methin tai &
79.8 (C-1, 79.1 {C-10") va mdt tin hiéu carbon béc
4 lién két v&i oxy tai & 73.8 (C-11°). Ving truomg
manh xuét hign 3 tin hiéu cia cdc nhém methyl tai
& 24.9 (C-127), 25.6 (C-13") va 16.2 (C-15"). Trén
phd HMBC xuit hién mét sb tuong tac chinh nhr:
H-1' twvong tac véi C-2, 3, 2', H-3 véi C-1, 5, I, H-
5 v&i C-1, 3, 4, H-4' v&i C-2°, 3, 14°, H-6’' v§i C-4/,
8, 15, H-10' véi C9.11°, H-12' vé C-13' va
nguoc lai. Tu nhitng dir kién phin tich trén va so
sanh v&i tai ligu tham khao cho thdy sb liéu phd cua
1 phi hop hoan toan tit ca cdc vi tri vdi hop chit
ganomycin K d3 dugc cong bd tir loai nim G
pfeifferi [5).

Bing 1. Phi 'H (500 MHz, CDCls) va “C NMR (125 MHz, CDCls) cita hop chiit 1 v 2

Vi tri ! :
oy mult. (J = Hz) & oy mult, (J = Hz) &
| - 148.9 - 146.9
2 . 1234 - 122.3
3 0.48 d(3.0) 133 6.58 d (3.0} 112.8
4 . 1514 - 149.7
5 6.63 dd (3.0, 8.5) 117.2 6.65 dd (3.0, 9.0) 116.6
6 6.70 4 (8.5) 117.3 6.70 d (9.0) £6.9
I’ 6.25d (1.5) 79.8 6.19d(s) 8.7
Py 1.37d(1.5) 151.0 1.32d (s) 1490
3 . 133.2 . 132.4
4 2.36m 26.1 231 m 25.7
5’ 2.32m 269 2.24 m 25.6
&' 521 brs 124.1 507 m 122.5
7 - 137.8 . 136.7
8 2.26m, 203 m 37.7 1.95m 39.5
9 1.70m, .34 m 30.7 202 m 26.5
10' 324m 79.1 507 m 124.1
1’ - 73.8 - 131.4
12 1.135 24.9 1.62s 25.2
13 l.ibs 25.6 1.57s 17.6
14/ - 176.8 - 1756
15 1.61s 16.2 1.55s 16,0
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Hop chat 2 thu duge dudi dang dau miu vang.
So sanh dir liéu phd hop chit ndy véi hop chét 1
cho thiy c6 sy tuong dong vé céu triic 16p chit
farnesyl hydroquinone [5]. Trén phd 'H-NMR trén
viing trudmg manh ciing xudt hién tin hiéu dic trung
cia 3 nhom methy! tai & 1.55 (3H, s, H-159), 1.57
(3H, s, H-139, 1.65 (3H, s, H-12'). Ngoai ra con
xudt hién tin hiéu clia hai proton olefin chip tai &
5.07 (2H, m, H-¢', 10') va m{t proton olefin khéc
tai &y 7.32 (H-2"), mét proton nhém methin gﬁn
trirc tiép vai nguyén tir oxy tai & 6.19 (H-1") va ba
proton dic trung cho hé vong thom ABX tai du
6.70 (1H, d, J = 9.0 Hz, H-6), 6.58 (IH, d, /= 3.0
Hz, H-3) va 6.65 (1H, dd, J = 1.0, 9.0 Hz, H-3).
Trén phé "C-NMR va DEPT, phén tir ciing chia 21
nguyén tir carbon gidng vé&i hop chit 2 bao gbm 3
nhom methyl, 4 nhé6m methylen, 7 nhém methin va
T carbon khéng chira hydro. Trong 46 tai vang
trudng thip xuét hién tin hiéu mdt nhém carbonyl
tai & 175.6 (C-14"), 6 tin hiéu carbon cia 3 cip ndi
d61 dang (-CH=C<) tai & 149.0/132.4 (C-2/C-3"),
122.5/136.7 (C-6/C-7") va 124.1/131.4 (C-10'/C-
117). Bén canh d6 con xuét hién 6 tin hidu carbon
caa mdt vong thom hé ABX tai & 146.9 (C-)),
122.3 (C-2), 112.8 (C-3), 149.7 (C-4), 116.6 (C-5)
va 116.9 (C-6). Trén ving truomg trung binh xuat

hién mdt tin hiéu cda nhém oxygenated methin tai
& 78.7 (C-1" v viing trudng manh xuat hién 3 tin
hiéu cia cdc nhom methyl tai & 25.2 (C-12'), 17.6
(C-13) va 16.0 (C-15"). T nhimg diY kién phén tich
trén va so sanh vdi tai liéu tham khao cho thay sé
lidu ph6 hop chét nay phi hop hoan todn tit ca céc
vi tri v6i hop chat ganomycin | 8 dugc phén 13p
trudc d6 tr nim G, colossum [6). Hop chat nay 83
dugc chimg minh ¢6 tic dung \c ché enzym HIV-]
protease vai gid tr [Cso = 7,5 pM [6).

4. Két ludn

Hai hgp chit ganomycin K (1) va ganomycin |
(2) lin ddu tién duge phéan 1ip tir phan doan cao
methano! ciia mau nim linh chi G. lucidum thu thip
tai Vuon Qubc gia Chu Mom Ray tinh Kon Tum,
Viét Nam. Két qua ndy khong nhimg déng gép vio
vige lam rd thanh phin héa hoc cia logi dugc liéu
nay ma nd con tao co s& khoa hoc cho cic nghién
ciru tiép theo vé hoat tinh sinh hoc nham gidi thich
tic dyng chita bénh rat da dang cia ndm linh chi
trong dan gian.

Loi cim on: Nghién ciru nay dwge Vign Han lim
Khoa hoc va Cong nghé Viét Nam téi trg (dé 1ai ma sé
VAST.UDCN.02/14-15). Nhém nghién cimu cam om
Vién Hod hoc dd giip do pho cong huwong tie hat nhin
NMR.
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