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TOM TAT

Tong hop dan xudt ester cia protocetraric acid véi mét sé acid hitu co sir dung xuc tac
AICI,. Cac san phdm téng hop duoc xdc dinh co cdu chinh xac bang cac phé *H-NMR, *C-NMR
va HR-MS. Céac san pham tong hop duroc khao sat hogt tinh it ché enzyme a-glucosidase. Nhiing
dan xudt cua protocetraric acid c¢6 hoat tinh thdp hon chdt nén protocetraric acid ban dau, nhém
thé -OMe gdn trén nhdn thom lam giam hogt tinh manh.

Tir khoa: Protocetraric acid, dan xuat protocetraric acid, tc ché enzyme a-glucosidase
ABSTRACT

Preparation of ester derivatives of protocetraric acid

Preparation of esters of protocetraric acid with some organic acids using AICl; as catalyst.
The structure of products were determined by *H, *C-NMR and HR-MS spectroscopies. The a-
glucosidase inhibitory effect of these esters was also investigated. The protocetraric acid
derivatives showed less activity than protocetraric acid, -OMe group on aromatic ring reduced
activity strongly.

Keywords: Protocetraric acid, protocetraric acid derivatives, a-glucosidase inhibition.

1.  Giéithigu

Depsidone 1a nhitng dan xuat phenol, v6i khung suon gom hai phan tir phenol duge
lién két nhau qua mot ndi ester va mot ndi ether. Protocetraric acid 13 mot depsidone tiéu
biéu dugc tim thiy nhiéu trong nhiéu loai dia y khac nhau [1-3]. Protocetraric acid, v4i tén
khoa hoc 4-formyl-3,8-dihydroxy-9-hydroxymethyl-1,6-dimethyl-11-oxo-11H-
dibenzo[b,e][1,4]dioxepin-7-carboxylic acid, 13 chit bot mau tring duc, tan kém trong
methanol, acetone, chloroform va tan nhiéu hon trong dimethyl sulfoxide.
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Protocetraric acid c6 hoat tinh sinh hoc da dang nhu khang nhiéu loai nAm va vi
khuan, hoat tinh khang nhiéu loai ung thu khac nhau [4-5]. Fumarprotocetraric acid, mot
hop chat duoc ¢ 1ap tir dia y, ddng thoi ciing 13 din xuét 9'-monofumarylprotocetraric
acid, da duoc kiém tra hoat tinh sinh hoc trén nhiéu dong vi khuan va nim khéc nhau.
Fumarprotocetraric acid c6 kha ning khang 7 chung vi khuan (Aeromonas hydrophila,
Bacillus cereaus, Bacillus subtilis, Listeria monocytogenes, Proteus vulgaris,
Staphylococcus aureus va Streptococcus faecalis) [6]. Trong khi do, protocetraric acid
khong cd kha ning tc ché dong vi khuan Streptococcus faecalis. Didu ndy cho thiy céc
dan xuat cua protocetraric acid cd tiém ning hoat tinh sinh hoc cao.

Mot s6 nghién ciru da thyc hién diéu ché dan xuat tir protocetraric acid nhu hydrogen
hoa protocetraric acid [7], diéu ché dan xuat phenylhydrazone, thiosermicarbazone,
benzimidazole cua protocetraric acid, ester hda trén alcohol nhét cap cua protocetraric acid
bang propionic acid, malonic acid [8], ether héa trén alcohol nhat cip cua protocetraric
acid [8-9]. Protocetraric acid nay hién dién véi sé lugng nhiéu trong dia y Parmotrema
tsavoense [11] va nhitng nghién ciu tong hop dan xuat cua protocetraric acid chua dwoc
thuc hién nhiéu, dic biét 1a phan ang ester héa tai nhém chuc alcohol nhat cap. Vi vay,
chdng t6i tién hanh diéu ché cac dan xuat ester cua protocetraric acid ding xuc tac AICIs
[10] vi hi vong tao dugc nhiéu dan xuét cd hoat tinh sinh hoc cao.

2.  Phuwong phap nghién ctru
2.1. Vit ligu va thiét bj phan tich

Protocetraric acid (Pr) dugc c0 lap tir dia y Parmotrema tsavoense [11].

AICI;3.6H,0, dimethyl sulfoxide (DMSO), n-hexane, ethyl acetate, acetic acid
(Trung Qudc).

Silica gel (Merck), benzoic acid, trans-4-methoxycinnamic acid, trans-a-
methylcinnamic acid, trans-4-methylcinnamic acid (Sigma-Aldrich).

My dun khudy tir, may bay hoi dung méi 4p suét thap.

2.2. Quy trinh téng hep
2.2.1. Chudn bj xtc tac cho phdan ing

Hoa tan hoan toan 0,100 g mudi AICI3.6H,0 trong 100 mL ethanol. Truéc khi tién
hanh phan tng, hat 2,0 mL dung dich ethanol di pha vao binh cau 50 mL, tién hanh bay
hoi dung mai ethanol dudi &p suét thap dén khi binh cau c6 khéi lugng khong doi.

2.2.2. Quy trinh téng hop ddn xudt ester cia protocetraric acid

Trong binh ciu chira xtc tac AICI; khan (1,10 mg, 8,28x10™ mmol) da bay hoi
ethanol (thuc hién theo quy trinh chuén bj xuc tac), thém vao protocetraric acid (0,0267
mmol, 0,010 g), acetic acid (2,50 mmol), benzoic acid, trans-4-methoxycinnamic acid,
trans-a-methylcinnamic acid, trans-4-methylcinnamic acid (1,23 mmol) va 2,0 mL
DMSO. Han hop duoc tién hanh dun khudy tir voi nhiét d6 va thoi gian phan Gng trinh bay
trong Bang 1. Sau khi két thic phan tng, hdn hop dugc thém nudc va chiét kiét vai ethyl
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acetate dé loai DMSO. Lép hitu co duoc tién hanh bay hoi dung méi thu dwgc hdn hop san
pham tho. Sic ki cét hdn hop san pham thd nay véi hé dung médi n-
hexane:EtOAc:acetone:AcOH (10:1:0.2:0.2) thu dugc cac san pham tinh khiét. Can san
pham dé tinh hiéu suat cd lap.

Bdng 1. Piéu kién thuc hién tong hop mét sé dan xudt ester cia protocetraric acid

O 5
! (?%e(;ur?]?r?cl)? 0,150 g) 80 1,0 Pr.A (50 %)
2 (Bfggoriwcn?gli,do,lso 9) 120 0,5 Pr.B2 (14 %)
3 (TIZ’;S;ﬁ;n”;?f%?ﬁS‘S? emicacld 90 3,0 Pr.C4ML1 (30 %)
4 oammo 0209 80 5,0 Pr.Ca (22 %)
5 Trans-4-methylcinnamic acid 90 3.0 or.CM2 (24 %)

(1,23 mmol, 0,200 g)

2.3. Pinh danh sdn pham
Két qua phan tich phd HR-MS céc san pham tong hop dugc trinh bay trong Bang 2.
Bdng 2. S6 liéu gia tri ion tia phan ti cia cac san pham tong hop

3 2 Cong thire m/z m/z
Sén phim s I .
phan tw (tinh toan li thuyet) (thuc nghiém)
Pr.B2 CasH15010 [M+Na]" 501,0797 [M+Na]" 501,0711
Pr.C4M1 CasH2,011 [M-H] 533,1083 [M-H] 533,1987
Pr.Ca C28H22010 [M+Na]" 541,1110 [M+Na]" 541,1103
Pr.CM2 C28H22010 [M-H] 517,1134 [M-H] 517,1141

Két qua dit liéu phd *H- va *C-NMR ghi trong dung méi DMSO-ds dugc trinh bay
trong Bang 3 va Bang 4.
Bdng 3. Dit licu phé *H-NMR (DMSO-ds) mét sé ddn xudt ester cua protocetraric acid

Pr.CAML PrCo Prcv2
H Pr[12] PrA Pr.B2 (in Hz) (3 in Hz) (3 in Hz)

9 2356, 3H) 2450 3 H) 236 (5 3H) 243 (s, 3 H) 243 (5, 3 H) 2,43 (5,3 H)

9 246 (s 3H) 249 (5 3 H) 248 (5. 3 H) 245 (s, 3 H) 244 (s, 3 H) 249 (5. 3 H)

g 466 (5 2H)  511(s,2 H) 539 (s, 2 H) 527 (5. 1 H) 531 (5. 2 H) 5.26 (5. 2 H)

5 689(s 1H) 683 1H) 6:81(s, 1 H) 6.84 (5. 1 H) 6.83 (5. 1 H) 6:83 (5 1 H)

8  1051(s1H) 1058 (s 1H) 1058 1H) 10,58 (s 1 H) 10,58 (5. 1 H) 10,59 (5, 1 H)

7 11.90 (s, 1H)  11.93 (5. 1 H) 1192 1H)  11.95(s 1H) 11.94 (5. 1 H) 11,94 (s, 1 H)

6,95 (d, 2 H, J = 7,20 (d, 2 H, J = 8,0)

o 85 7555 (d, 2 H, J=8,0

2.6 - - TABTETMSH) o on ) 735742 (m,5 H) ( )

9,0)

. - 6,45 (d, 1.0. H, J 6,52 (d, 1 H, J =

8 1,96 (5, 3 H) oo . 160

b 755( 1H,J=  754(d,1H,J= 7554(d, 1 H,J =

16,0) 10) 16,0)

-OCHs R - - 3,79 (s, 3 H) - -

8"_CH3 _ - - - 2,00 (5, 3 H) -

Y - - 232 (.3 H)
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3.  K&étqua vathao luan
3.1. Biéu ché ddn xudt ester véi acetic acid

Khi sir dung acetic acid dé tién hanh diéu ché ester cua protocetraric acid ching toi
thu dwoc san pham Pr.A (Hinh 1).

So sanh dit liéu phd *H-NMR cua hop chat Pr.A véi protocetraric acid cho thiy c6
su twong dong. Tuy nhién Pr.A c6 su xuat hién ciia mét tin hiéu nhom methyl mii don tai
C-8” tai 1,96 ppm, ngoai ra xuat hién su chuyén dich vé vung tir truong thip caa nhom
methylene H-8' (64 5,11) cua Pr.A so véi cua H-8' (64 4,60) cua protocetraric acid ching
t6 nhom alcohol tai C-8' da chuyén thanh nhém acetyl. So sanh véi két qua phd caa hop
chat physodalic acid [13] va Pr.A cho thiy c6 su twong dong, vi vay Pr.A duoc xac dinh la
physodalic acid.

9 9 gn
CH; o CH; o CH;
g .
o) OH ~0 8 O\(
AICI, 0
+ H,C-COOH ——>
CHO CHO
8 H;C COOH 8 H;C COOH
e 7 4 7
Protocetraric acid Pr.A

Hinh 1. So dé tong hop ester véi acetic acid

3.2. Diéu ché ddn xudt ester véi benzoic acid
Khi str dung benzoic acid dé tién hanh diéu ché ester cua protocetraric acid ching toi
thu duoc san pham Pr.B2 (Hinh 2).

9
CH 9 6"
0 CH;
COOH »

@ N AICl,

HO OH - = HO @ OH
CHO DMSO, t° CHO

8 3 COOH 8 H3 COOH

Protocetraric acid Pr.B2

Hinh 2. So dé tong hop ester véi benzoic acid

Két qua so sanh dit liéu phd *H-NMR cua hop chét Pr.B2 véi protocetraric acid cho
thiy c6 su twong dong cac tin hiéu. Tuy nhién Pr.B2 c6 su xuét hién caa 5 tin hiéu proton
cua mot don vi O-benzoyl tai C-8' trong vung tur truong tur 7,46 — 7,87 ppm. Su hién dién
ctia mot don vi O-benzoyl nay ciing dan dén su chuyén dich vé& ving tir truong thap cua
nhom methylene H-8' (84 5,39) trong Pr.B2 so véi H-8' (34 4,66) cua protocetraric acid.
Dit liéu phd *C-NMR cua hop chét Pr.B2 cho thiy xuét hién thém 5 tin hiéu carbon thom
(8¢ 129,3, 129,5, 129,9, 133,9 va 166,2 ppm) ciia nhdm benzoyl va su dich chuyén cua tin
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hiéu C-8' tir 52,8 ppm Vé viing tir truong thap 56,9 ppm gidp cang ¢ nhan dinh xuat hién
nhoém O-benzoyl trong co ciu cua protocetraric acid. Ngoai ra, két qua khéi phd phan giai
cao HR-MS ciing gitp xac dinh cong thuc phan tr caa hop chit Pr.B2. Nhu vay, Pr.B2
duoc xac dinh 1a san pham ester héa cua protocetraric acid véi benzoic acid.

Bdng 4. So liéu phé *C-NMR (DMSO-ds) mét sé dan xuat ester ciia protocetraric acid

S Pr[12] Pr.B2 Pr.C4Mm1 Pr.Ca PrcMm2
1 1124 1123 1127 1121 1125
2 164,4 164,7 164,5 1639 164,4
3 1111 1112 112,4 1119 1119
4 1631 164,2 164,3 1638 1639
5 1179 1175 1176 17,1 1181
6 1527 1525 1525 152,0 1522
7 161,38 1617 1617 1609 1613
8 1919 1922 192,0 1915 1919
9 218 215 21,7 21,1 21,2
i\ 1176 1168 1169 1165 116,8
2 154,1 157,8 156,3 1553 158,4
3 1163 1155 1154 11338 1131
4 1443 1457 1459 1456 144,1
5 1419 1414 1425 1421 1406
6 1291 1293 1322 1291 1206
7 170,0 1713 1707 1701 170,4
8 52,8 56,9 56,1 56,3 56,0
o 14,1 14,9 15,0 145 145
1" - 1339 1306 1206 1313
2",6" - 1295 1149 1285 128,4
35" - 1299 1269 1286 1296
4 - 134,38 161,4 135,0 1325
7 - 166,2 145,0 1385 144,7
8" - - 1143 1277 1171
9" - - 166,9 167,6 166,4
-OCHj, - - 55,8 - -
8"-CH; - - - 13,9 -
4"-CH, - - - - 211

3.3. Diéu ché ddn xudt ester véi trans-4-methoxycinnamic acid
Khi st dung trans-4-methoxycinnamic acid dé tién hanh diéu ché ester cua
protocetraric acid da thu dugc san pham Pr.C4M1 (Hinh 3).

9
CH
9 30
CH COOH !
30 . ~0 ¥ 0%
.0 OH X
@ AlCl;  HO 0 @ OH
+  —
HO (0) @ OH DMSO, ° CHO

CHO 8 H;C COOH
8 H;C COOH 9 7
9 7 OCH3
Protocetraric acid Pr.C4aM1

Hinh 3. So do tong hop ester véi trans-4-methoxycinnamic acid
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So sanh dir liéu phd *H-NMR cua hop chit Pr.C4M1 véi protocetraric acid cho thdy
¢6 su dich chuyén vé ving tir truong thip cua proton tai vi tri C-8' (5,27 ppm), ngoai ra
xuét hién céc tin hiéu ciia mot nhan thom mang 2 nhoém thé & vi tri 1,4 (o4 6,95 va 7,65, d,
2H, J = 8,5 Hz), hai proton olefin co cAu hinh trans tai 8y 6,45 (d, 1 H, J=16,0 Hz) va
7,55 (d, 1 H, J = 16,0 Hz) va mt nhom methoxy tai oy 3,79. Két qua so sanh tin hiéu phé
B3C-NMR cua hop chit Pr.C4ML1 véi protocetraric acid cho thdy hop chat Pr.C4M1 c4 tin
hiéu cua carbon methylene C-8' dich chuyén vé ving tir trudng cao (3¢ 56,1), ddng thoi
XuAt hién thém 7 tin hiéu c6 do dich chuyén hoa hoc trén 100 ppm (d¢ 114,3, 114,9, 126,9,
130,6, 1450, 1614, va 166,9) va 1 nhom methoxy tai dc 55,8 cua trans-4-
methoxycinnamic acid. Ngoai ra, két qua khdi phd HR-MS ciing gitip x4c dinh cong thirc
phén tir ciia hop chat Pr.C4M1. Két hop sb lidu phd *H, **C-NMR va MS c6 thé xac dinh
Pr.C4M1 1a ester cua protocetraric acid vai trans-4-methoxycinamic acid.

3.4. Diéu ché ddn xudt ester véi trans-a-methylcinnamic acid

Khi s dung trans-o-methylcinnamic acid dé tién hanh diéu ché ester cua

protocetraric acid chiing t6i thu dugc san pham Pr.Ca (Hinh 4).

\J

HO OH
HO OH DMSO, t°
CHO CHO
COOH COOH
Protocetraric acid Pr.Coc

Hinh 4. So do tong hop ester véi acid trans-a-methylcinnamic

Két qua so sanh dit liéu phd *H-NMR caa Pr.Ca va Pr.C4M1 cho thiy su tuong
ddng ciing nhu su dich chuyén vé ving tir truong thap caa nhém oxymethylene H-8' (8
5,31). Phd *H-NMR cuaa hop chét Pr.Ca cho tin hiéu mot nhém methyl (8”-CHs) tai 8
2,00, 5 proton thom trong vung tur truong oy 7,35 — 7,42, 1 tin hiéu proton olefin ¢ &y 7,54
la c4c tin hiéu dic trung cia hop chit nén trans-a-methylcinnamic acid. Két qua phé **C-
NMR cua hop chat Pr.Ca xuit hién thém 8 tin hiéu (mét tin hiéu tai 8¢ 13,9 ppm cua
nhém methyl, va 7 tin hiéu loai carbon thom & ving tir trudng thap) cua hop chét nén
trans-a-methylcinnamic acid. Ngoai ra, két qua phd HR-MS ciing gitip x4c dinh cdng thic
phan tir cua hop chit Pr.Ca. Vi vay, Pr.Ca duoc xac dinh 1a san pham ester hda cua trans-
a-methylcinnamic acid va protocetraric acid.
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3.5. Diéu ché ddn xudt ester véi trans-4-methylcinnamic acid

CH, o COOH CH, o
o —on N
@ AICI,
+ — H

HO 0 @ OH owso.& 1o OH

CHO CHO

s, COOH S HC COooH

9 7

Protocetraric acid Pr.CM2

Hinh 5. So d6 tong hop ester véi trans-4-methylcinnamic acid

Khi s dung trans-4-methylcinnamic acid dé tién hanh diéu ché ester cua
protocetraric acid chiing toi thu duoc san pham Pr.CM2 (Hinh 5).

So sanh két qua phan tich phd *H-NMR cua hop chit Pr.CM2 véi hop chét Pr.Ca
cho thay hoan toan twong dong cac tin hiéu. Nhém methyl tai vi tri C, ctia hop chat Pr.Ca
chuyén dich vé ving tir truong thap hon dbi véi hop chat Pr.CM2 (84 2,32 do nhém
methyl gin trén nhan thom). O ving tir truong thap xudt hién 2 tin hiéu caa proton olefin
¢6 cau hinh trans tai 8y 6,52 (1H, d, J = 16,0 Hz) va 7,54 (1H, d, J = 16,0 Hz), céc tin hiéu
cua nhan thom mang 2 nhom thé & vi tri para tai 6y 7,20 (2H, d, J = 8,0 Hz) va 7,55 (2H,
d, J = 8.0 Hz) va su dich chuyén vé ving tir trudng thap cua proton H-8' tai 8y 5,26. Két
qua so sanh phd *C-NMR cua hop chat Pr.CM2 va hop chét Pr.Ca ciing cho thiy hoan
toan twong ty, tuy nhién hgp chat Pr.CM2 tin hiéu carbon nhém methyl (4”-CHs) dich
chuyén vé ving tir truong thap hon (21,1 ppm) do hgp chat Pr.CM2 ¢6 nhém methyl gin
trén nhan thom. Két qua phan tich khéi phd HR-MS hop chat Pr.CM2 ciing gitip xac dinh
cong thirc phan tir cia hop chat Pr.CM2. Vi vay, Pr.CM2 dugc xac dinh 1a san pham
ester cua protocetraric acid voi trans-4-methylcinnamic acid.

3.6. Nghién ciru hoat tinh irc ché enzyme a-glucosidase ciia cdic san pham diéu ché

Céc san pham ester ctia protocetraric acid da diéu ché duoc nghién ctru kha ning e
ché enzyme a-glucosidase. Két qua trinh bay trong Bang 5. Gia tri ICsq khi khao sat hoat
tinh trc ché enzyme a-glucosidase cho thdy cic dan xuét ester diéu ché c hoat tinh thap
hon so véi protocetraric acid.

Bing 5. Két qua hoat tinh ikc ché enzyme a-glucosidase ciia cdc san pham diéu ché

STT CHAT ICso (UM)
1 Protocetraric acid 1,59+ 0,96
2 Pr.A 5,86 + 1,40
3 Pr.B2 283+1,71
4 Pr.C4aM1 >100
5 Pr.Ca 10,70 + 0,96
6 Pr_CMm2 26,26 + 0,82
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4.

Két luan
Bai bao di tong hop mot sé dan xuat ester cua protocetraric acid. Cac dan xuét ester

nay dugc thir nghiém hoat tinh e ché enzyme a-glucosidase. Két qua khao sét hoat tinh cho
thdy c4c dan xuit ester d tong hop c6 hoat tinh thip hon so véi protocetraric acid ban dau.
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