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Linh vue ky thudt duge dé cip

Sang ché thudc linh vuc téng hop céac hop chit ho4 hoc, cu thé 1a dé cap dén
quy trinh téng hop hop chét alphitonin-4-O-B-D-glucopyranosit (1) c6 tén khoa hoc
12 2,4,6-trihydroxy-2-[(3’,4’-dihydroxyphenyl)metyl]-3(2H)-benzofuranon-4-yl-B-
D-glucopyranosit.

Tinh trang ky thuit cia sang ché

Hop chét alphitonin-4-O-B-D-glucopyranosit (1) c6 tén khoa hoc 1a 2,4,6-
trihydroxy-2-[(3’,4’-dihydroxyphenyl)metyl]-3(2H)-benzofuranon-4-yl-B-D-
glucopyranosit) 1an dau tién dwoc phan lap tir 14 cdy Chay Bic Bo (drtocarpus
tonkinensis A. Chev.) da thé hién hoat tinh e ché mién dich tdt (Thuy T. et al,,
Pharmazie (2004), 59(4), 297-300), 14 cdy Chay Béc B6 da duoc sir dung trong dan
gian trong viée didu tri bénh thap khép va dau lung. T ndm 1994, GS. Phan Chuc
LAm & Vién Quén y 108 di chén doan hdi ctru céc tru’émg hop liét dugc chita khoi
bing 14 cdy Chay Bic Bd, x4c dinh c6 thé 1a nhing trudong hop bi bénh nhuge co
(Myasthemia gravis: MG), mé6t bénh ty midn phai didu tri bang thude e ché mién

dich nhu prednisolon, azathioprin.

Do d6, hop chét alphitonin-4-O-B-D-glucopyranosit ¢é thé degc phén lap tu
dich chiét butanol cta 14 cdy Chay Bic Bo ma c6 thé dugc dinh hudng nghién ctru
dung dé diéu ché duoc phém trc ché mién dich. Tuy nhién, ham lugng cda hoat chét
ndy trong cdy réat thip chi khoang 0,001-0,005% trong luong 14 chay khd. Vi thé, aé
nghién ctru siu hon hoat tinh tic dung dén hé mién dich. clia hop chét nay doi hoi
phéi ¢6 mdt quy trinh tdng hop 6n dinh kha thi ma c6 kha ning cung cap du lugng

hop chéit nay cho céc nghién ctru tiép theo.
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D3 bibt cac phuong phap thong thudong dé téng hop cic auronol glucosit noi
chung bao gdm 2 bude: bude 1 1a diéu ché aglycon 14 cac phén tir auronol; budc 2
13 gén phan t&r duong (glucosit) vao vi tri thich hop trén phan t& auronol. Tuy
nhién, van chua cé quy trinh téng hop hop chét alphitonin-4-O-B-D-glucopyranosit
nao duge dé cdp ma dam bao kha ning cung cdp du lwong hop chat nay mot cach

on dinh.
Ban chat ky thuat cia sang ché
Muyc dich cua sang ché 1a nham giai quyet van dé néu trén.

Pé dat dugc muc dich nay, sang ché dé xudt quy trinh téng hop hop chét
alphitonin-4-O-p-D-glucopyranosit (2,4,6-trihydroxy-2-[(3’,4’-
dihydroxyphenyl)metyl]-3(2H)-benzofuranon-4-yl-B-D-glucopyranosit) tir ngudn
nguyén lidu sin c6 va voi hiéu sudt dam bao cho viée cung cép di lwong hop chét

nay mot cach on dinh d€ phuc vu cho cac muc dich khac nhau.

Cu thé 13, quy trinh téng hop alphitonin-4-O-B-D-glucopyranosit theo sang

ché bao gdm cac bude:
(i) diéu ché hop chét aglycon alphitonin (3) tir taxifolin (2);

(i) glucosyl hoéa alphitonin bing tic nhan 2,3,4,6-tetra-O-axetyl-o-D- _
glucopyranosyl bromua dé& thu dugc alphitonin-axetyl glucosit (5), day la budc
chia khéa cta sing ché. Phan tng glucosyl hoa dugc  xuc tién v&i hé
K,CO;/Cs,CO;, trong d6 chat xic tién Cs,COs ¢6 tinh tan tt trong cac dung moi
hitu co aprotic nhu DMF, DMSO, v.v. tao phttc v6i cdc nhém OH phenol (Ar-OH)
hinh thanh phenoxit (ArO'Cs") ¢6 lién két 1ong 1éo gibng nhu mdt anion “naked” ¢d
tinh nucleophil manh lam ting tdc d6 phan Gng glucosyl héa alphitonin. K,COs
déng vai trd 12 1 bazo tan kém trong dung méi hitu co khan nhung van c6 kha ning

trung hoa dugc HBr tao ra nén duoc két hop dé giam chi phi phan ung. Vi vay hé
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xtc tién K,CO3/Cs,CO;5 dd duoc st dung trong phan (g glucosyl hda alphitonin dé

thu duoc san phim alphitonin-axetyl glucosit (5); va

(iii) Loai nhém béo vé (loai nhdém axetyl) & phin dudng ctia hop chit thu
duoc & bude (ii) néu trén dé thu duge hop chét alphitonin-4-O-B-D-glucopyranosit
(D).
M6 ta van tit hinh v

Hinh 1 thé hién quy trinh téng hop hop chét alphitonin-4-O-B-D-
glucopyranosit theo sang ché. |
MO ta chi tiét sang ché

Hop chét alphitonin-4-O-B-D-glucopyranosit (1) c¢6 cong thirc cdu tao nhu
thé hién dudi day. Hop chét nay c6 tén khoa hoc 13 2,4,6-trihydroxy-2-[(3°,4’-
dihydroxyphenyl)metyl]-3(2H)-benzofuranon-4-yl-B-D-glucopyranosit. Hop chit
ndy 13 mot auronol glucosit véi phan tir bao gdm khung chinh 13 2-hydroxyl-2-

benzylcoumaranons dugc gin mot phéan tir duong glucopyranosit tai C-4.

1
Db W
6 OH 9 10 4' on
4" o O 0
HO - 1"
HO 3 OH
Alphitonin—4—O-B—D-glucopyranosit (1)

Quy trinh téng hop hop chit alphitonin-4-O-B-D-glucopyranosit theo sang

ché bao gdm céc bude cy thé dwoc mo ta chi tiét nhu sau:
Bude 1: Diéu ché alphitonin tir taxifolin

Taxifolin 1& hop chit thu dugc tir 18 cdy Thd phuc linh (Smilax glabra

Roxb.), la ngudn nguyén liéu de kiém va ré tién.
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Aglycon alphitonin duoc didu ché tir taxifolin bang phan tng déng phan hoa
& nhiét do cao duge md ta chi tiét nhu sau: phan tmg ddng phéan héa taxifolin dugc
thuc hién trong dung méi nude loai ion (nudce DI) trong mdt binh kin d& dugc loai
hét oxy, duoc l1dp diy biang khi nito va tién hanh gia nhiét taxifolin & nhiét d6 moi
trudng ndm trong khoang tir 145°C dén 165°C, tot nhat 1a 155°C véi thoi gian dai
tlr 80 dén 100 gid, t6t nhét 14 95 gid dé phan tmg ddng phéan hoa taxifolin dién ra,
tao thanh alphitonin. Ty 1& taxifolin/H,O ndm trong khoang tir 1/8 dén 1/6

(mmol/ml), t5t nhat 14 & ty 16 1/7 (mmol/ml).

Viéc loai bo khi oxy ra khoi binh phan tmg dugc thyc hién nhu sau: hdn hop
dung dich duoc lam lanh xubng dudi 0°C hinh thanh tinh thé ¢4 nudc, duge hit
chan khong trong khoang 30 phtt, sau do lai nap khi nito vao rdi dé hdn hop tro lai
dang dung dich, dung dich lai duoc 1am lanh tao tinh thé d4 va hat chan khong rdi
dé 4m tré lai dung dich, qué trinh loai oxy duoc thuc hién 3 1an dé hau nhu loai hét
oxy trong binh phan mg rdi duoc nap day khi nito. Sau d6, binh phan tmg chira
hdn hop dung dich phan tng dugc nhing trong dau truyén nhiét v6i nhiét d6 nim
trong khoang tir 140 d&én 165°C, t5t nhét 14 155°C, thoi gian phan tng c6 thé tir 80
dén 100 gio, t6t nhét 1a 95 gidr dé thyuc hién viéc gia nhiét, tién hanh phan tmg dong
phan hod taxifolin tao alphitonin. Sau khi két thic phan tng, hdn hop duoc dé
ngudi va loc loai bé phén két tha mau vang (néu c6), phan dung dich duoc chiét
bing etyl axetat it nht 14 5 14n (5 x Vga) (1 mmol alphitonin can Vg = 10 ml etyl
~ axetat) cho dén khi hét alphitonin trong 16p nudc (kiém tra bing séc ky 16p mong).
Dich chiét etyl axetat chira alphitonin thu gom dugc ¢6 qﬁay duéi chan khéng thip
nhim loai bd dung 1ﬁ61 dé thu duoc phﬁn can chét rén. Phn cin chét rin nay dugc
lam sach so bo qua cot ngén silicagel (1 g chét rén st dung khoang 3 g silicagel)
v6i hé dung moi rua giai diclorometan/etyl axetat (DCM/EtOAc, 2/1, v/v). Sau khi
lam sach so bd, cac phin dung dich chira alphitonin du’qd két hop lai va quay ct
loai dung moi dé thu dwoc san phim thd cha alphitonin. Séan phim thd chira

alphitonin tiép tuc duoc tinh ché qua cot séc ky chira sephadex (1g san pham tho
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can 20 g sephadex 1 chét hip phu) véi dung méi rira giai metanol (1 g sén phdm
thé can 11) dé thu duge hop chét alphitonin (3) tinh khiét (v6i hidu suit khoang
75%).

Budce 2: Glucosyl hod alphitonin

Hop chét alphitonin (3) thu duoc tir bude 1 tiép tuc dugce glucosyl héa tiép
theo v6i hop chit 2,3,4,6-tetra-O-axetyl-a-D-glucopyranos,yI bromua (4, chit déng
vai trd 13 tdc nhan glucosyl hod). Phan (mg dwoc tién hanh trong dung méi phan
cuc dugc chon tir nhém bao gdm N,N-dimetylformamit (DMF), dimetylsulfoxit
(DMSO, N,N-dimetylaxetamit (DMAc), v.v. v6i ty 1& alphitonin/dung méi nim
trong khoang tir 1/20 dén 1/10 (mmol/ml), t&t nhat 1/15 (mmol/ml). Céc bazo dugc
st dung trong phdn Ung ndy la cac bazo v6 co hodc ‘hitu co, ching han nhu
Na,COs, K,COs, hodic trietylamin (TEA). Ty 1& dwong luwong cta hop chét
alphitonin/bazo nim trong khoang tir 1/3 dén 1/1 (eqv.), t6t nhit 1a 1/2,2 (eqv.).
Chét xuc tién st dung duoc chon tir nhédm cac bazo bao gém Cs,CO3, CdCO;5 va
Ag,COs, tot nhét 1a Cs,CO;, ty 1& duong luong ctia hop chét alphitonin/chit xuc
tién ndm trong khoang tir 1/3 dén 1/1 (eqv), t6t nhét 13 1/1,1 (eqv.). Muc dich cta
chét xtc tién diing trong budc 2 13 thiic ddy qué trinh phan tng. H3n hop phan ung
chira alphitonin dugc lam lanh dén 0°C va tdc nhan 2,3,4,6-tetra-O-axetyl-a-D-
glucopyranosyl bromua dugc thém dan vao, giit nhiét d6 hdn hop & 0°C. Ty 18
duong luong clia hop chét alphitonin (2)/tic nhan glucosyl hod (3) ndm trong
khoang tir 1/5 dén 1/1 (eqv.), tét nhét 13 1/1,1 (eqv.). H3n hop phan tmg duoc
khudy & nhiét d6 c6 thé tir 0°C dén nhiét d6 phong (25°C), t6t nhit & 0°C trong
khoang thoi gian tir 1 gid dén 3 gio phu thudc vao luong chét phan tng, sau do,
hén hop phin ting duoc gia nhiét 1én dén nhiét d6 phong (25°C) va tiép tuc dugce
khudy tiép trong khoang thoi gian tir 3 dén 6 gidr & nhiét d6 phong (25°C). Hdn hop
sau phan g dugc trung hoa vé d6 pH 6-7 bang HCI 0,1 N rdi duogc chibt vai etyl
axetat it nhét 13 ba 14n véi tj 18 thich hop (3 X Vgaa, 1 mmol alphitonin da glucosyl
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ho4 hay con goi 13 alphitonin-axetyl glucosit st dung 15 ml etyl axetat). Dich chiét
duoc rira bang nude rdi dugc 1am khan bing Na,SO,, d{rqc quay ct dudi chan
khong thdp loai dung méi thu duge phan cin dang diu. Phén cin dang ddu dugc
tinh ché qua sic ky cot trén silicagel pha ddo C-18 véi hé dung moi rira giai
metanol/nuéc (MeOH/H,0) & céc ty 18 ting dan ctia MeOH (1/1, 2/1, 1/0; v/v) thu
dugc phén doan alphitonin d8 glucosyl hod & dang sach 1a 2,4,6-trihydroxy-2-
[(3’,4’-dihydroxyphenyl) metyl]-3(2H)-benzofuranon-4-yl-p-D-
tetraaxetylglucopyranosit (hop chét 5, alphitonin-axetyl glucosit) véi hidu sut
khodng 39%.

Budc 3. Tao ra alphitonin-4-O-B-D-glucopyranosit tir hop chét alphitonin-axetyl
glucosit (5)

Pé thu dwoc hop chét alphitonin-4-O-B-D-glucopyranosit mong mudn, nhém
bao vé (O-axetyl) & phan duong cla alphitonin-axetyl glucosit (5) phai dugc loai
bd. Phan ting deaxetyl héa (loai nhém axetyl) nhém bao vé & phan dudng ctia hop
chét 5 dwoc tién hanh trong mdi truong kidm. Céc tac nhan bazo dugc st dung dé
tao moi trudng kiém 12 NaOH, KOH, KO#Bu (Kali #butoxit), K,COs, t6t nhét 1a
NaOH, véi ty 1& duong lugng ctia hop chét 5/bazo ndm trong khoang tir 1/8 dén 1/4
(eqv.), t6t nhét 13 1/4,4 (eqv.). Hop chét alphitonin-axetyl glucosit dugc hoa tan
trong dung mdi phén cuc, ching han nhu metanol (MeOH), etanol (EtOH),
(ii1netylformamit (DMF) hoic dimetyl sulfoxit (DMSO), t6t nhit 13 trong MeOH, ty
18 ctia hop chit 5/dung méi ndm trong khoang tir 1/30 dén 1/10 (mmol/ml), t6t nhAt
& ty 18 1/20 (mmol/ml). Hon hop phan tmg dugc 1am lanh tir -10°C dén 25°C, tét
nhét 13 tir -5 dén 5°C. Bazo c6 thé dugc hoa tan trong hé dung méi véi nude & ty 18
dung méi/H,O 1a 1/1 (v/v) thu duge dung dich bazo/dung mo6i/HO c6 ty 1€
bazo/dung moi/H,O 1a 1/2,5/2,5 (mmol/ml/ml), dung dich nay dugc nho giot tir tir
v6i sy khudy vao hdn hop dung dich hop chit 5 theo ty 18 alphitonin-axetyl
glucosit/bazo 13 1/4 (mol/mol). Hén hop phéan tng dugc khudy & nhiét d6 nim
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trong khoang tlr -5°C dén 5°C trong khoang 20 phit dén 1 gid phu thudc vao luong
chét phan tmg cho dén khi sy thiy phan két thiic (kiém tra bing sic ky 16p méng).
Sau khi sy thity phan két thic, hdn hop phan ing dugc trung hoa vé d6 pH 6-7
bing HC1 0,1 N rdi duoc chiét 3 14n bang etyl axetat theo ty 18 thich hop (3 X Vga,
1 mmol san phadm sir dung tir 10-15 ml etyl axetat). Dich chiét duoc rira bang nuée
rdi dugc 1am khan bang Na,SO,, duge quay cit dudi chan khong thip & loai dung
r;léi, thu dugc phin cin dang ddu. Phin cin dau duogc tinh ché qua séc ky cot trén
silicagel pha dao C-18 v&i hé dung méi rira giai MeOH/H,O & céc ty 18 ting dan
cia MeOH (4/1, 5/1, 6/1; v/v) d& thu dugc phan doan chira alphitonin-4-O-B-D-

glucopyranosit (1) sach v&i hiéu suét 45%.

Nhu véy, & trén ddy, cac tac gia sang ché d4 mo ta mot cach chi tiét quy trinh
méi dé téng hop auronol glucosit 13 alphitonin-4-O-B-D-glucopyranosit (1) tir
taxifolin qua 3 budc phan tng véi cac didu kién thich hop ctia timg buéde, dé thu
duoc hop chét alphitonin-4-O-B-D-glucopyranosit (1) mong mubn & hiéu suit toan
phén la khoang 13%. Sang ché s& duoc md td mot cach chi tiét, cu thé hon dua vao
r;hﬁng vi du dudi ddy, tuy nhién, cac vi du nay chi nhim muc dich minh hoa & hon

ban chit ma khéng lam gi6i han pham vi bao ho ctia sang ché.
Vi du thwre hién sang ché
Vi du 1: Didu ché hop chét alphitonin tir taxifolin

Trong binh 1 ¢6 250 ml c6 khéa, hén hop huyén I;)hl‘l ctia taxifolin (4,56 g,
15 mmol) trong 105 ml nuéc loai ion (H,O DI) duoc 13m lanh xubng < 0°C. Hén
hop dung dich déng d4 duge hat chan khong dé loai hét khi trong khoang 30 phit
sau d6 khi N, duoc nap vao va hdn hop dugc dé 4m tré lai dang dung dich. Qua
tinh loai khi oxy duoc 1ap lai 3 14n, sau d6 binh phan tmg Eiuqc khoa kih va nhing
vao bdn chira dau truyén nhiét & nhiét d6 155°C trong khoang 96 gid rdi dé ngudi
dén nhiét d6 phong. Két tha mau vang xanh hinh thanh trong phan Gng duoc loc
loai bd (0 - 0,26 g, phu thudc vio kha ning loai khi oxy trong hdn hop phan tmg),
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phan dung dich mau nau dé duoc chiét 5 1in bing dung méi etyl axetat (5 x 50 ml),
dich etyl axetat tng chtra alphitonin dugc 1am khan, quay cit loai dung méi thu
duoc phan cin rén. Phin ciin rén (khoang 4,3 g) duoc lam sach so bd qua cot ngén
silicagel (15 g) v6i hé dung mdi rira giai CH,Cl,/EtOAc (2/1, v/v). Phin dung dich
chira alphitonin thu dugc duoc két hop lai va quay cét loai dung méi thu duge san
phdm thé chira alphitonin (khoang 4,0 g). San phdm thé nay tiép tuc dwoc tinh ché
qua sic ky cot st dung chit hip phu sephadex (75g) véi dung moéi rira giai metanol

(31) thu duoc 3,42 g alphitonin tinh khiét v6i hidu sudt 75%.

"H-NMR (Acetone-ds, 500 MHz): 9,65 (1H, brs, OH), 7,70 (1H, br. s, OH),
7,66 (1H, br. s, OH), 6,72 (1H, d, J=2,0 Hz, H-2"), 6,61 (1H, d, /= 8,0 Hz, 1H, H-
5", 6,54 (1H, d, J= 2,0 and 8,0 Hz, H-6"), 6,43 (1H, br. s, OH), 5,86 (1H, d, J=1,5
Hz, H-5), 5,82 (1H, d, J= 1,5 Hz, H-7), 3,05 (1H, d, J= 13,5 Hz, Hy-10), 3,02 (1H,
d, J= 13,5 Hz, H.-10).

BC-NMR (Acetone-d;, 125 MHz): 195,4 (C=0), 172,5 (C-8), 169,6 (C-6),
158,8 (C-4), 145,3 (C-3'), 144,7 (C-4"), 126,3 (C-1"), 122,9 (C-6'), 118,5 (C-2"),
115,5 (C-5"), 107,0 (C-2), 102,7 (C-9), 96,7 (C-5), 91,4 (C-7), 41,8 (C-10).

ESI-MS (ion am): m/z =303 [M-H]".

Vi du 2: Téng hop 2,4,6-trihydroxy-2-[(3’,4’-dihydroxyphenyl) metyl]-3(2H)-
benzofuranon-4-yl-p-D-tetraaxetylglucopyranosit (5) tir alphitonin

Hon hop dung dich ctia alphitonin (3,04 g, 10 mmol) trong DMF (50ml)
duoc lam lanh xuéng 0°C, sau d6 duoc 1an luot cho thém 2,3,4,6-tetra-O-axetyl-a-
D-glucopyranosyl bromua (4,51 g, 11 mmol), K,COj3 (3,04 g, 22 mmol), Cs,COs
(3,59 g, 11 mmol) vao & 0°C. Hon hop phéan ung thu duge duoc khudy & 0°C trong
khoang 1 gio rdi dugc 1am 4m dén nhiét d6 phong (25°C) va duoc khudy tiép
khoang 4 gid & nhiét d6 nay. Sau khi phan tng két thic (kiém tra séc ky 16p moéng),
hdn hop phan tmg duge trung hoa véi dung dich axit loang HC1 0,1N dén d6 pH 6-
7 r6i duge chiét biang etyl axetat (3 x 50 ml). Céc dich chiét etyl axetat duoc két
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hop lai, rira véi nude sau d6 dugc lam kho qua Na,SO,4 va duge ¢d dudi ap suét
thap thu duogc cin dich dang diu mau vang. Cin dich dau (3,47 g) duogc tinh ché
qua séc ky cot trén silicagel pha dao C-18 véi hé dung méi rira giai MeOH/H,0 &
céc ty 18 tang dan ciia metanol (1/1; 2/1, 1/0; v/v). Céc phan doan chira san pham
sach dugc gom lai va quay cét dudi chan khéng thip & dudi 40°C thu duge 2,47 g
hop chét 2,4,6-trihydroxy-2-[(3’,4’-dihydroxyphenyl)metyl]-3(2H)-benzofuranon-
4{-y1—B-D—tetraaxetyl glucopyranosit (5) véi hiéu sudt 39%.

'H-NMR (500 MHz, CD;0D): 6,66/6,64 (1H, mdi d, J = 1,5 Hz, H-2),
6,57/6,53 (1H, mdi d, J = 8,0 Hz, H-5"), 6,52/6,48 (1H, mdi dd, J= 1,5, 8,0 Hz, H-
6", 6,02/6,01 (1H, mdi d, J= 1,5 Hz, H-5), 5,96/5,93 (1H, mbi d, J = 1,5 Hz, H-7),
5,35 (1H, t, J= 9,0 Hz, H-3"), 5,32/5,22 (1H, mdi d, J = 8,0 Hz, H-1"), 5,23 (1H,
dd, /=8,0, 9,0 Hz, H-2"), 5,11 (1H, m, H-4"), 4,33/4,31 (1H, m&i dd, J = 5,0, 12,0
Hz, Hy-6"), 4,18/4,11 (1H, mdi dd, J = 1,7, 12,0 Hz, Ha-6"), 4,09/4,02 (1H, m, H-
5, 3,02 (2H, m, CH,-10), 2,00-2,10 (12H, 4 x OAc).

BC-NMR (125 MHz, CD;0D): 194,9 (C=0), 174,3 (OAc), 172,4 (OAc),
171,6/171,4 (OAc), 171,3 (OAc), 157,7/157,5 (C-4), 145,6 (C-3"), 145,1 (C-4"),
126,5 (C-1"), 123,1/122,9 (C-6'), 118,8/118,7 (C-2"), 115,9/115,7 (C-5"),
107,4/107,1 (C-2), 103,0/102,9 (C-9), 100,1/99,4 (C-5), 99,8 (C-1"), 94,6/94,5 (C-
7), 74,1 (C-3"), 73,2/73,1 (C-5"), 72,4/72.3 (C-2"), 69,7/69,6 (C-4"), 63,0/62,9 (C-
6"), 42,3/42,2 (C-10), 20,8, 20,7, 20,6 and 20,5 (4 x OAc).

ESI-MS (ion am): m/z = 633 [M-HT.

Vi du 3: Tong hop 2,4,6-trihydroxy-2-[(3’,4’-dihydroxyphenyl) metyl]-3(2H)-
benzofuranon-4-yl-B-D-glucopyranosit (alphitonin-4-O-B-D-glucopyranosit) tir hop
chét 5 |

Dung dich ctia hop chéit 5 (1,24 g, 2 mmol) trong metanol (40 ml) dwoc lam
lanh xuéng dudi 0°C va duoc thém din dung dich cia NaOH/MeOH/H,0 (0,352
g, 8 mmol)/20 ml/20 ml & 0°C. Hon hop phan ting dugc khudy tiép & 0°C trong
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khoang 30 phut, sau d6 duoc trung hoa véi dung dich HCI1 0,1 N t&i d6 pH = 6-7.
Hon hop dung dich thu dugc duoc chiét 4 1an véi etyl axetat (4 x 50 ml). Dich chiét
duoc két hop lai, rira voi nude rdi duoc lam kho va c¢6 quay loai dung méi dudi
chan khong thip thu duoc san phim tho chira alphitonin-4-O-B-D-glucopyranosit
rin (0,56 ). San phdm thé dugc tinh ché qua séc ky cot trén silicagel pha dao C-18
v6i hé dung moéi rira giai MeOH/H,O & céc ty 18 ting dan cta metanol (4/1, 5/1,
6/1; v/v). Cac phén doan chtra sin phdm sach dugc gom lai va quay cét du6i chan
khong thdp & dudi 40°C thu dwoc 0,42 g hop chét alphitonin-4-0O-3-D-

glucopyranosit (1) v6i hiu suét 45%.

Phd cong hudng tir hat nhan 'H, *C-NMR cta hop chét alphitonin-4-O-B-D-
glucopyranosit cho cac tin hiéu kép duoc gia thiét do cén bing gifta céc diasterome

cta san pham.

'"H-NMR (500 MHz, CD;0D): 6,66/6,67 (IH, mdi d, J = 2,5 Hz, H-2'),
6,57/6,55 (1H, mdi d, J= 8,5 Hz, H- 5'), 6,52/6,51 (1H, mdi dd, J=2,5, 8,5 Hz, H-
6", 6,00/5,98 (1H, mdi d, J=1,2 Hz, H-5), 5,88/5,87 (1H, mi d, J = 1,2 Hz, H-7),
4,88 (1H, bao phu, H-1"), 3,88 (1H, br. d, J = 12,5 Hz, Hy-6"), 3,70 (1H, m, H,-6"),
3,53 (1H, dd, J = 8,0, 9,0 Hz, H-2"), 3,48 (1H, m, H-3"), 3,43 (2H, m, H-4" va H-
5", 3,04 (2H, m, CH,-10).

BC-NMR (125 MHz, CD;OD): 196,0/195,8 (C=0), 174,9/174,7 (C-8),
174,8/174,6 (C-6), 158,4/158,3 (C-4), 145,6/145,5 (C-3"), 145,1 (C-4"), 126,5/126,4
(C-1"), 123,1/123,0 (C-6"), 118,7/118,6 (C-2), 115,9/115,8 (C-5'), 107,6/107,5 (C-
2), 102,4/102,3 (C-1"), 101,7/101,5 (C-9), 99,0/98,3 (C-5), 94,0/93,8 (C-7),
78,3/78,2 (C-5"), 77,3 (C-3"), 74,1/74,0 (C-2"), 71,1 (C-4"), 62,2 (C-6"), 42,3/42,2
(C-10).

ESI-MS (ion am): m/z = 465 [M-H]".
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Hiéu qua dat dwoc ciia sang ché

Quy trinh téng hop hop chét alphitonin-4-O-4-D-glucopyranosit theo sing
ché thu duoc hop chét alphitonin-4-O-f-D-glucopyranosit v6i hidu suét cao (45%),
an toan va tdn dung dugc ngudn nguyén lidu sin ¢6 14 taxifolin thu duge tlr ré ciy

Thé phuc linh nén quy trinh tdng hop c¢6 gia thanh thp.
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YEU CAU BAO HO

1. Quy trinh tong hop hop chét alphitonin-4-O-B-D-glucopyranosit, trong d6 quy

trinh ndy bao gom céc budc:

(i) ddng phan hoa taxifolin dé tao ra alphitonin bing céch cho hdn hop taxifolin va
dung moi nudc vao binh kin di loai bo khi oxy va nap diy khi nito theo ty 18
taxifolin/nudc nim trong khoang tir 1/8 dén 1/6 (mmol/ml), rdi tién hanh gia nhiét
& nhiét d6 nim trong khoang tir 145°C dén 165°C trong khoang thoi gian tir 80 dén
100 gid;

(i) glucosyl héa hop chat alphitonin bing cach sir dung tac nhan glucosyl hoa 1a
2,3,4,6-tetra-O-axetyl-a-D-glucopyranosyl bromua theo ty 1€ duong lugng ctia hop
chat alphitonin/tac nhan glucosyl hod nim trong khoang tir 1/5 dén 1/1 (eqv.), trong
d6 phan tmg duoc tién hanh & nhiét d6 0°C trong khoang thoi gian tir 1 dén 3 gio va
tiép d6 ¢ nhiét do 25°C trong khoang thoi gian tir 3 dén 6 gio, dudi céc didu kién
khudy trén trong dung moi phén cuc duge chon tir nhém bao gdm N,N-
dimetylformamit, dimetylsulfoxit, N,N-dimetylaxetamit theo ty 1& alphitonin/dung
moi nim trong khoang tir 1/20 dén 1/10 (mmol/ml), str dung céc bazo dugc chon tir
hhém bao g@)m Na,COs;, K,CO;5 va trietylamin theo ty 1€ duong lugng cua
alphitonin/bazo ndm trong khoang tir 1/3 dén 1/1 (eqv.), chét xtc tién duoc chon tir
nhém  bao gém CsyCO;, CdCO; va AgyCO; theo ty 16 duong lugng cua
alphitonin/chat xtc tién nim trong khoang tr 1/3 dén 1/1 (eqv.) thu duogc

alphitonin-axetyl glucosit (5); va

(iii) thu hop chét alphitonin-4-O-B-D-glucopyranosit bang cach loai nhém béo vé
(loai nhém axetyl) & phin dudng cta hop chét alphitoniﬁ—axetyl glucosit (5) thu
dugc & budc (ii), trong d6 phan mg loai nhém bio vé ndy dwoc thuc hién bing
cach hoa tan tac nhan bazo dugc chon tr nhém bao gém NaOH, KOH, Kali ¢
butoxit (KO7Bu), K,CO5 vao dung dich alphitonin d& glucosyl hoa theo ty 1€ duong

lwong ctia alphitonin-axetyl glucosit (5)/tac nhan bazo nim trong khoang tir 1/8 dén
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1/4 (eqv.), tién hanh khudy tron hdn hop phan tmg & nhiét d6 nim trong khoang tir
-5°C dén 5°C trong khoang thoi gian tir 20 phit dén 1gio dén khi su thay phan két
thiic thu duoc hop chét alphitonin-4-O-B-D-glucopyranosit.

2. Quy trinh theo diém 1, trong d6 ty 18 taxifolin/nuée néu & bude (i) la 1/7

(mmol/ml).

3. Quy trinh theo diém 1 hoic 2, trong d6 budc dong phén hoa taxifolin dugc gia
nhiét ¢ nhiét d6 155°C trong thoi gian 95 gio.

4. Quy trinh theo diém bét ky trong sb cac diém tir 2 dén 3, trong d6 quy trinh nay
con bao gdm bude thu hdi alphitonin tao ra & bude (i) béng_ cach dé ngudi hdn hop
sénphém phan tng va loc loai bd phan két tha, phdn dung dich dugc chiét bing
dung moi etyl axetat it nhét 1a nam lan (5 x Vg,) theo ty 18 alphitonin/etyl axetat 1a
1/10 (mmol/ml) cho dén khi hét alphitonin trong phan dung dich, tiép do, dich chiét
etyl axetat dugc rira véi nuée, lam khan va ¢ quay dudi chan khong dé loai dung
mdi thu duogc ph?m can chét rén, phén can chét rin nay dugc lam sach so b qua ¢t
silicagel theo ty 18 khéi lugng phan cin chét ran/silicagel 1a 1/3 véi hé dung moi
rira gidi CH,Cl/EtOAc theo ty 18 2/1 vé thé tich, phan dung dich chira alphitonin
thu duoc tiép tuc duoc quay cét loai dung moi dé thu duoc san phdm tho chua
alphitonin, tinh ché san phdm tho ba 14n qua cot sic ky sephadex bang dung mai
rira giai metanol theo ty 18 khdi luong san phim tho/chit hép phu sephadex 1a 1/20

thu dugc hop chit alphitonin tinh khiét.

5. Quy trinh theo diém 1, trong d6 ty 1& duong luong cla alphitonin/tdc nhéan

glucosyl hod néu & budce (ii) la 1/1,1.

6. Quy trinh theo diém bit ky trong sb cac diém ti 1 dén 3, trong do ty 1€
alphitonin/dung moi dung & budce (ii) 1a 1/15 (mmol/ml).

7. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 & budce (ii), ty

1€ duong lugng cua alphitonin/bazo 1a 1/2,2.
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8. Quy trinh theo diém bt ky trong s cac diém tir 1 dén 7, trong d6 & bude (ii), ty

16 duong luong cta alphitonin/chét xuc tién 12 1/1,1.

9. Quy trinh theo diém bét ky trong s6 céc diém tir 5 dén 8, trong d6 quy trinh nay
con bao gdm bude thu hdi alphitonin-axetyl glucosit (5) tao ra & budc (ii) bing
cach trung hoa hdn hop san phim phan tmg tao ra, sau d6 chiét it nhét ba 1an bing
dung mdi etyl axetat (3 x Vgay) theo ty 1€ alphitonin-axetyl glucosit/etyl axetat 1a
1/15 (mmol/ml), tip theo rira dich chiét bing nudc, 1am khan bing Na,SO, va
quay cét dudi chan khéng thip loai dung méi thu dugc phan cin dang dau, tinh ché
phin cin dang dau qua séc ky cot trén silicagel pha dao C-18 véi hé dung méi rira
giai MeOH/H,O & cac ty 18 ting dan ciia MeOH (1/1, 2/1, 1/0; v/v) thu duge phén
doan alphitonin-axetyl glucosit (5) sach.

10. Quy trinh theo diém 1, trong d6 & budc (iii), dung dich NaOH/MeOH/H,0
(1/2,5/2,5; mmol/ml/ml) dugc nhd giot tir tir véi sy khuéy tron vao dung dich
alphitonin-axetyl glucosit (5) theo ty 1& alphitonin-axetyl glucosit/bazo 13 1/4

(mol/mol).

11. Quy trinh theo diém bét ky trong sb céc diém tir 1 ¢én 10, trong d6 & budc (iii),
alphitonin-axetyl glucosit (5) dugc hoa tan trong dung mdi phan cuc dugc lya chon
tir nhém bao gdm metanol, etanol, dimetylformamit (DMF), dimetyl sulfoxit
(DMSO) theo ty 1€ alphitonin-axetyl glucosit (5)/dung r£16i nim trong khoang tir

1/30 dén 1/10 (mmol/ml), truéc khi duge phan Gng véi tc nhan bazo.

12. Quy trinh theo diém 11, trong d6 & bude (iii), ty 18 cia alphitonin-axetyl
glucosit (5)/dung moi t6t nhét 1a 1/20 (mmol/ml).

13. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 12, trong d6 & budc (iii),
ty 16 duwong luong cta alphitonin-axetyl glucosit (5)/bazo t6t nhat 13 1/4;:4 (eqv.).

14. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 13, trong d6 quy trinh

ndy con bao gém budce thu hdi hop chét alphitonin-4-O-B-D-glucopyranosit tao ra &
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bude (iii) bang cach trung hoa hdn hop phan tng tao ra, sau d6 chiét it nhét ba lan
bing dung mdi etyl axetat (3 x Vga) theo ty 1& alphitonin-4-O-B-D-
glucopyranosit/etyl axetat ndm trong khoang tir 1/10 dén 1/15 (mmol/ml) thu dugc
dich chiét, tiép theo rua dich chiét bing nude, 1am khan bing Na,SO, va quay cét
dudi chén khong thdp loai dung méi thu duge phin cin dang dau, va sau d6 tinh
ché phén cin dang dau qua sic ky cot trén silicagel pha dao C-18 véi hé dung mdi
rira giai MeOH/H,0O & céc ty 18 tang din ctia MeOH (4/1, 5/1, 6/1; v/v) thu duoc

phan doan alphitonin-4-O-p-D-glucopyranosit.
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Hinh 1. Quy trinh tdng hop hop chit alphitonin-4-O-4-D-glucopyranosit (1)
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