334 HOI HOA HOC VIET NAM - PHAN HOI HOA HO!U COY

XAC P|NH (=)-LICARIN A T’ CAY KHAO NHAM
(MACHILUS ODORATISSIMA NEES, LAURACEAE)
BANG SAC KY LONG HIEU NANG CAO

HIGH PERFORMANCE LIQUID CHROMATOGRAPHY DETERMINATION
OF (-)-LICARIN A FROM MACHILUS ODORATISSIMA NEES
(LAURACEAE)

Phan Minh Giang, D6 Thj Viét Huwong, Phan Tong Son
Phong thi nghiém Hod hoc cde hop chdt thién nhién, Khoa Hod hoc, Truong Dai hoc Khoa hoc Ty
nhién, Pai hoc Quoc gia Ha Nji

ABSTRACT

Machilus odoratissima Nees (Vietnamese name: Khao nham or Re vang) is a timber tree of
Lauraceae family growing up to a height of 8-10 m. Based an the experiences of the focal
healers, a decoction from the leaves and the bark of the piant is used in the treatment of
dysentery and diarrthoea. The leaves are also used to treat snake bite and burn wounds. In
our recent investigation on M. odoratissima eight neolignans and lignans were isolated from
the dry bark of the plant, of which four were new. (-)-Licarin A (1) was found to be the major
component of the n-hexane-soluble fraction of the MeOH extract and the compound may
play an important role in the ethnomedicinal use of M. odoratissima. In the present study a
modified isclation procedure was used to isolate pure (-)-licarin A from the dry bark of this
plant. The content of (-)Hicarin A as estimated using HPLC-DAD calibration curves was
found to be 3.71x1072% of the dry bark (w/w). The mixture of volatile constituents from the
dry bark (0.12%, wiw) was examined by GC-MS to reveal the accumulation of mainly
sesquiterpenoids. Together with (-)-licarin A the other non-polar compounds isolated were a
mixture of LU-sitosterol and stigmasterof and (re/ 7R,8R,7'S8'R)-3,4:3' 4"
bis(methylenedioxy)-7 7'-eFoxyI|gnan (2). The structure of the isolated compounds were
determined by IR, EI-MS, *C-NMR, and DEPT spectra. The relative stereochemistry of
2 was deduced from 'H- and "°C-NMR spectroscopic data.

PHAN MO PAU

Cay Khao nhdm (Machilus odoratissima Nees, Lauraceae) 13 m6t loai cdy than g
thudng moc & ving ddi troc hodc rimg thua. Nghién ciru hod hoc va hoat tinh sinh hoc ciia
chiing tdi bit ngudn tir cdng dung cia cdy thudc ndy trong diéu tri ly va tiéu chay. Cao
16ng tir v6 cdy Khiao nhim c6 tic dung khang vi khuln, dic biét 1a ching Staphylococcus
aureus. Nude sic vo cay va vién Khio dugc didu ché tir tannin Khéo nhim ciing d3 duoc
thir nghiém 14m sang hiéu qua trong diéu tri viém dai trang [1]. Nghién ctru thanh phan hoi
hoc cita chiing t6i d3 x4c dinh dugc cac 16p hoat chét thinh phén chinh cta v6 cdy Khdo
nhém, c4c tannin trong c4c phin chiét phin cyc va cic neolignan va lignan trong céc phin
chiét it phan cuc hon [2]. Tam neolignan va lignan trong sb d6 c6 4 hop chit méi da dugc
phén 1p [3] va licarin A 12 thanh phin neolignan chinh trong 16p hoat chit nay. Cac lignan
1a 16p hgp chét thién nhién cé cac ciu tric thu hit dugc nhidu sy quan tam do cac hoat tinh
chéng ung thu, khang virus, giam huyét 4p va tac dung 1én hé thin kinh trung wong [4).
Nhy vay tac dung chita bénh ctia v ciy Khdo nhim cé thé dugc nghién ciru nhu 13 két
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qua sir biéu hién cac hoat tinh cha cac (neo)lignan. Tiép tuc hudng nghién ciru nay céc
phén doan it phén cuc cia phan chiét n-hexan da dugc phan tach va mét lignan khéc (rel
7R,8R,7'S,8'R)-3,4:3',4'-bis(metylendioxy)-7,7'-epoxylignan da 14n d4u tién dugc phan Hp.
Licarin A di duoc dinh luong trong vo ciy Khéo nhém tir phén chiét #-hexan bing HPLC-
DAD trong nghién ctru nay.

KET QUA VA THAO LUAN

Bot vo ciy Khao nhim (Machilus odoratissima Nees, Lauraceae) dwgc ngim chiét
véi MeOH & nhiét 46 phong. Phin chiét MeOH nhén duge duge phan tach thinh cic phin
chiét n-hexan, EtOAc vi #-BuOH bing mdt qui trinh phan b I4n lugt dich chiét MeOH-
H,0 1:1 v6i cac dung moéi néi trén theo dd phén cuc ting din. Nghién ctru nay tip trung
vao viéc phan lap licarin A, mét trong céc hoat chét thanh phén chinh ciia vo cay Khéo
nhim, v& cac hop chét tir cac phan doan kém phén cuc hon ciia phin chiét n-hexan. Phin
chiét n-hexan nhén dugc véi hidu suét chiét 1,51% so vdi luong nguyén liéu khé va cho
két qua duong tinh véi cac lignan bing phan img dinh tinh Baduin.

Phan tich phin chiét n-hexan (MH1), phéan lip licarin A (1) v lignan 2

Phén chiét #-hexan (MH1) dugc phan tich theo mét qui trinh cai tién sir dung s két
hop cla cac phuong phédp phéin tich sic ky hién dai, sic ky long trung 4p (MPLC), sic ky
cot thutmg (CC) va she ky cdt nhanh (FC). Két qua phan tich trén shc ky 16p mong (TLC)
cho thiy mot su phan tach sic ky gradient trén silica gel v&i hé dung mdi n-hexan-
(CH3),CO thich hgp cho viéc phén 14p cic nhém hop chit thanh phin riéng 18 v6i cdc tinh
chit phan cyrc khic nhau. Qui trinh phan tach MPLC dAu tién d& din dén sy phéan lap 11
nhém phan doan. Phan doan d¢iu MHI1.1 (8% phén chiét n-hexan) chia c4c hop chét dé
bay hoi ctia vo cdy Khio nhém; cac hop chét nay da dugc phin tich bing phuong phap sic
ky khi khéi phd lién hop (GC-MS). Két qua so sanh cic phd EI-MS nhén duoc véi thu
vién phd da cho phép nhin dang dugc mot phin phan doan niy, chit yéu l1a cac hop chit
mono- va sesquitecpenoit. frans-Calamenen 1a thanh phé‘m chinh duge nhan dang chiém
18,5% ca phin doan MH1.1 (% TIC trén c6t HP-5-MS). Céc thanh phén khéc 12 bocnyl
axeat (0,4%), a-copaen (7,0%), B-caryophyllen (3,1%), axit undecanoic (0,4%), a-
humulen (0,8%), j~cadinen (1,7%), a-cubeben (0,3%), »muurolen (1,0%), a-muurolen
(3,5%), &cadinen (1,1%), a-calacoren (1,3%), f-calacoren (1,6%), guaiol (0,4%), 5
eudesmol (0,4%), a-eudesmol (2,8%), azulen (0,3%) va cadalen (0,3%). Tir phin doan
MH1.2 v& MH1.4 bing sic ky ¢6t CC va FC di cho twong tmg mdt lignan, (rel
7R,8R,7'S,8'R)-3,4:3' 4'-bis(metylendioxy)-7,7' -epoxylignan (2) va mdt neolignan, licarin
A (1). Licarin A duoc phan 14p v6i hiéu suét 33,3% cua phin doan MH1.4, dugc xac dinh
chu triic bing c4c dit kién phd IR, EI-MS, 'H- va *C-NMR. H3n hop f-sitosterol (3a) va
stigmasterol (3b) ciing 44 dugc phan 1ip va x4c dinh cdu tri¢ (IR, EI-MS, 'H- va “C-

. NMR) tir phan doan MH1.2 cua phin chiét n-hexan.
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Hop chét 2 duge phén 14p dudi dang tinh thé hinh kim, mau tring, d.n.c. 104-105°C.
Hop chét nay it phin cyc hon so véi licarin A. Phd EI-MS (m/z 340, M™) cho gia thiét vé
cong thirc phan tir cia 2 14 CyoHz00s. Phd IR chira sy cO mat cua cac vong thom (1607,
1491 vi 1444 cm™). Céac phd 'H- va "C-NMR (DEPT) ciia 2 cho thay hop chit nay c6 18
nguyén tir cacbon vai 2 hé vong benzen, 2 nhém metyl bac 2 [&y 1,02 (3H, d) va 0,65 (3H,
d); & 15,3 (q) va 14,9 ()], 2 nhom oximetin [&y 5,07 (1H, d) va 4,32 (1H, d); & 87.4 (d)
va 82,9 (d)] va 2 nhom metin [& 48,7 (d) va 45,9 (d)]; ngodi ra con ¢6 2 nhém
metylendioxy [&; 5,95 (2H); & 100,98 (t) va 100,9 (1)]. Cac dic diém phd nay cho thiy 2
¢6 cAu tric ciia mdt lignan c6 vong tetrahydrofuran, Cac hé vong benzen duge xé4c dinh 1
3,4-metylendioxyphenyl (piperonyl, P1} va do d6 2 phai 12 mgt 3,4:3',4'-bis(metylendioxy)-
7,7'-epoxylignan. Hoé l4p thé twong d6i & cac vi tri 7, 8 va 7, 8' cuia 2 duoe xé4c dinh trén
co s& cac dir kién phd 'H- va *C-NMR. Trong sb cac 7,7'-epoxylignan céc dir kién phd
BC-NMR & cac vj tri niy clia 2 tuong t véi clia veraguesin [8] da xac dinh ciu hinh tuong
dbi trans H-7/H-8, trans H-8/H-8' va cis H-7'/H-8' cta vong tetrahydrofuran. Céc dir kién
phd 'H-NMR [ 5,07 (1H, d, J=9,5 Hz, H-7"), 2,18 (1H, m, H-8"), 0,65 (3H, d, /=7,0 Hz,
H;-9") va 4,32 (1H, d, J=8,5 Hz, H-7), 1,7 (1H, m, H-8), 1,02 (3H, d, J=6,5 Hz, H;-9)]
cling hoan todn phu hgp v&i cia cdc ligan dang 7,8-trans-8,8'-trans-7'.8'-cis-
tetrahydrofuran [9,10]. Piéu nay phi hop véi hiéu {rng anisotropic trong trudmg hop céu
hinh cis cita nhom aryl & C-7' va nhdém metyl & C-8' (Ady.o-n9 —0,37). Trén co s& cac
phéin tich phé chu tric coa 2 d3 duge xic dinh la (re/ 7R,8R,7'S,8'R)-3,4:3'4'-
bis(metylendioxy)-7,7"-epoxylignan. 1

Phin tich sur phin ménh trén phd EI-MS khing dinh cho céu trac dugc dua ra cua 2
(Hinh 1). _ _

Phan tich dinh lugng licarin A trong v6 cdy Khao nhim tir phn chiét n-hexan bing
phuong phap HPLC-DAD _

Licarin A duoc xdc dinh géu triic l::fmg céch so sanh céc phé IR, EI-MS, 'H-va C-NMR ;
véi clla mau chudn. Hoé 18p thé tuyét doi cia hop chat nay dugc xé4c dinh 13 25,35 trén co s¢r
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so sanh diu va gia tri ap cla no {[a]D —53,8° (¢ 5,58, CHCl3)} voi cia (-)-licarin A duqc

tdng hop toan phin ([a]D —44,0° [5]. Licarin A kim him sy phat trién cta 4u trung
Spodoptera litura [6] va diét Trypanosoma cruzi, tic nhan gy bénh Chagas [7].
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Hinh 1 Cac s phan manh chinh trén phé EI-MS cla 2

Phén tich dinh lugng licarin A dwoc thyc hién trén thiét bi HPLC-DAD trén c6t
ODS-C18 & nhiét d 50°C va & budc séng A 274nm. O diéu kién nay pha dong axetonitril-
H,0 85:15 véi te @ dong 1 ml/phiit cho @6 phén gii t6t. Trén sic ky dd HPLC xuét hién
4 pic vdi thdi gian luu tuong img 1a 1,173, 1,864; 3,076 va 3,681 pht, trong d6 pic co thoi
gian hru 3,076 phat dugce xac dinh 1a twong (mg voi cia licarin A tinh khiét duge phén lap
trong nghién ctru nay. Puéng ngoai chuan ctia licarin A dugc xdy dumg st dung céc miu
chuéin trong khoang nbng d¢ 3,5-28,0 pg/ml. Dudng chuén ndy dugc x4c dinh 13 tuyén tinh
(** = 0,9981) trong khoang cac ndng 6 duoe sir dung (Hmh 2).
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Hinh 2: Buong ngoai chudin cla licarin A biéu dién moi quan hé
gitra dién tich pic va ndng dé cia mau chun

Néng d9 licarin A trong mau khéo sat dwoc xé4c dinh 13 16,6274 Og/ml, va ham
hugng licarin A trong phﬁn‘chiét n-hexan 1a 2,445% (w/w). Nhu vay, ham luong licarin A
trong mAu vo cdy Khdo nhdm khd duoc xdc dinh theo phuong phap dinh lugng tir phin

chiét n-hexan 12 3,71x102%.
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PHAN THUC NGHIEM

Phwong phép va Thiét bj

Phé hdéng ngoai (IR) duge do trén thiét bi Impact 410-Nicolet FT-IR
spectrophotometer. Phd khdi luong (EI-MS) duge do trén thiét bj Varian MAT 44S
spectrometer. Phd cong hudng tir hat nhan 'H-NMR (500 MHz) va "*C-NMR (125 MHz)
duge do trén thiét bi Bruker AV 500 spectrometer voi tetrametylsilan (TMS) 12 chét chuin
ndi zero. HPLC duogc thuc hién trén thiét bi HPLC Agilent Technology 1100 DAD, st
dung ¢dt ODS-C18 (250 mm x 4,6 mm), nhiét do cdt 50°C, pha dong CH;CN-H,O 85:15,
tbe do dong 1 ml/phut. GC-MS dugc thuc hién trén thiét bi HP 19091 S-433, sir dung cbt
HP-5-MS (30 mx0,25 mmx0,25 pm) lién hgp véi MSD HP6890. Chuong trinh nhiét d9
60-220°C, 220-250°C, 5°C/phut. Nhiét dd injector 250°C, khi mang He. TLC dugc thuc
hién trén ban mong trang sin silica gel DC-Alufolien 60 Fas, (Merck). Phéat hién vét chét
trén l6p mong bing dén tr ngoai (UVA 254 nm) va thudc thir vanilin/H,SO4 dic 1%.
MPLC duoc thyc hién trén thiét bi MPLC Backstrom SEPARO AB sir dung bom dinh
Irong trung 4p QD-O-SSY (tbc dd dong 0-100 ml/phit, 4p luc uén 0,5-6,0 bar); cot tich
thuy tinh SEPARO (250 mmx20 mm), dugc nhbi silica gel Merck 60 (c& hat 15-40 um).
CC dugc thyc hién dudi trong lyc ciia dung mdi, sir dung silica gel Merck (c& hat 62-100
mm). FC duogce thye hién duéi ap hue khdng khi nén 0,2-0,3 bar, sir dung silica gel Merck
60 (c& hat 15-40 um).

Nguyén liéu thye vit
V& cdy Khdo nhidm (Machilus odoratissma Ness, Lauraceae) dugce thu thap tai Bong

Hy, Thai Nguyén vao thing 6 duong lich. Vo ¢y dugc phoi kho trong bong rim rdi sdy &
50°C, sau d6 duge nghién thinh bdt min.

Chiét va Phén lgp cdc hop chat 1,2,3a va 3b

- Bot Vo kho Khéo nham (1,8 kg) dugc ngim chiét véi MeOH khan & nhiét dd phong
(5 l4n, mdi lén trong 3 ngiy). Céc dich chiét MeOH dugc gop lai, sau d6 duoc cit loai
dung méi dudi ap sudt giam & 50°C dén thé tich 0,5 1. Hoa lodng dich chiét MeOH bing
0,5 | nude cét. Dich chiét MeOH-H,0 dugc chiét lén luwgt véi cdc dung mét theo d¢ phén
cuc ting din n-hexan, etyl axetat va n-butanol dé cho céc phin chiét twong tmg n-hexan
{MH1, 27,3 g, 1,51%), EtOAc (MH2, 246,9 g, 13,7%) va n-BuOH (MH3, 5,1 g, 0,3%) sau
khi da cét loai hét dung moi dudi ap sudt giam & 50°C.

Mot phén cta phin chiét n-hexan (MH1) (10 g) duoc phan tach gradient bing MPLC
sit dung hé dung mdi n-hexan-(CH;),CO 50:1—-1:1 vdi hé dung mdi chinh »-hexan-
(CH3);CO 5:1 cho 100 phén doan (25 ml/phin doan). Cac phédn doan nay dugc gdp lai
thanh 11 nhém phén doan (MH1.1-MH]1.11). Nhém phén doan MH1.1 (0,8 g) chfra nhiéu
hop chét d& bay hoi va dugce phén tich bing GC-MS. Nhém phéan doan MH1.2 (0,1 g) duoc
phén tach sic ky néi tiép bing CC va FC v6i hé dung mdi n-hexan-(CH;3),CO gradient dé
cho céc hogp chat 2 (10 mg) va 3a/3b (10 mg). Nhém phén doan MH1.4 (0,3 g) duge phin
tach 2 1in bing CC trén silica gel, nra gidi v&i hé dung méi n-hexan-(CH;),CO gradient, |
d& cho hgp chit 1 (0,1 g).

Licarin A (1): Tinh thé hinh kim khdng mau, d.n.c. 114-115°C. [a]zg -53,8° (¢ 5,58,
CHCL3). Rs 0,42 [silica gel TLC, n-hexan-(CH;3);CO 4:1, v/v]. Phd IR, EI-MS, 'H- va 1*C-
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NMR (CD;0D) hoan toan phii hgp véi cita miu chuén.

(Rel 7R,8R,7°S,8'R)-3,4:3 4 -bis(methylenedioxy)-7,7 “epoxylignan (2): Tinh thé hinh
kim, mau tring, d.n.c. 104-105°C. Ry 0,69 [silica gel TLC, n-hexan-(CH3»,CO 8:1, v/v].
EI-MS: m/z (%) 340 (17, M", CaHz0s), 190 (100), 178 (6), 175 (51), 162 (15), 149 (19),
145 (64), 135 (14), 117 (21), 91 (12), 77 (7). IR (KBr): vinax cm™’ 3072, 1607, 1491, 1444,
1251, 1101, 1032. '"H-NMR (CDCl;): & (ppm) 7,0 (1H, d, /=1,6 Hz, H-6"), 6,78-6,92 (5H,
m, H-2, H-5, H-6, H-5', H-6"), 5,95 (1H, d, J=1,3 Hz, -OCH,0-), 5,95 (1H, d, /=1,3 Hz, -
OCH,0-), 5,07 (1H, d, J=9,5 Hz, H-7", 4,32 (1H, d, J=8,5 Hz, H-7), 2,18 (1H, m, H-8"),
1,7 (1H, m, H-8), 1,02 (3H, d, J=6,5 Hz, H;-9), 0,65 (3H, d, J=7,0 Hz, H;-9"). *C-NMR
(CDCls): & (ppm) 147,8 (s, C-3"), 147,5 (s, C-3), 147,1 (s, C-4"), 146,6 (s, C-4), 135,0 (5,
C-1, 134,6 (s, C-1), 120,2 (d, C-2", 120,1 (d, C-2), 108,! (d, C-5", 107,8 (d, C-5), 107,6
(d, C-6), 106,9 (d, C-6), 100,98 (t, -OCH,0-), 100,9 (1, -OCH,0-), 87.4 (d, C-7), 82,9 (d,
C-7", 48,7 (d, C-8), 45,9 (d, C-8", 15,3 (g, C-9'), 14,9 (g, C-9).

B-Sitosterol (3a) va Stigmasterol (3b): Tinh thé hinh kim mau tring, d.n.c. 135-
136°C. Rt 0,5 [silica gel TLC, n-hexan-(CH;),CO 8:1, vAv]. Phé IR, EI-MS, 'H- va "*C-
NMR (CDCl;3) hoan toan phu hgp véi cla mAu chuén.

. Phaén tich dinh lugng licarin A trong vo cdy Khao nhdm ur phan chiét n-hexan (MH1)
bang HPLC-DAD

Dung dich miu gbc cia phin chiét n-hexan (MH1) dugc chuén bi tir 27,2 mg MHI
trong 2 ml axetonitril. 50 pl dung dich gbc dugc dinh mirc thinh 1 ml bing axetonitril ing
v6i ndng d6 0,68 mg/ml. Miu phan tich duge loc qua bd loc Millipore va mdi dung dich
duwgc phén tich bing HPLC 3 lan dé lay gid tri trung binh. Licarin A dugc dinh lugng dua
vao dudng ngoai chuan biéu difn mbi quan hé gifta dién tich pic va ndng d6 cia miu
chuin trong khoang ndng do 3,5-28,0 pg/ml.
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