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NGHIEN CUU TONG HOP CAC DAN XUAT MSI CUA CURCUMIN

Pén Toa soan 10-10-2009

HO PUC CUONG', TRUONG THI THANH NGA* VA TRAN KHAC V!
'Khoa Cong nghé Héa hoc - Truong Pai hoc Bdch khoa Ha Noi
’Phong Héa Hitu co, Vién Héa hoc-Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

The synthesis of new ether derivatives of curcumin (4a-c) via in situ two - step reaction and
ester derivatives of of curcumin (6a-b) was performed in moderate to high yields. The structure of
synthesized derivatives was confirmed by IR, 'H-NMR and *C-NMR spectra.

I- MO PAU

Nghé (tén khoa hoc la Curcuma longa) tu
lau da dugc st dung rong rai lam gia vi, chat
bao quan va lam chat mau thuc phdm & nhiéu
nudc nhu An Do, Trung Qudc va cic nude Pong
Nam A trong d6 c6 Viét Nam [1, 2]. Nghé con
duoc str dung trong cdc bai thudc cé truyén dé
tri cdc bénh khdc nhau vé da day, gan, khép [3].
Trong hai thap ky tro lai day, cdc nghién ctu
khoa hoc da chi ra méi quan hé giita hoat tinh
sinh hoc va dugc tinh cta nghé va thanh phan
hda hoc cua nd [4 - 8].

Curcumin con goi la diferuloylmetan, mot

o O

H,CO N 7 OCH,
HO ‘ ‘ OH

thanh phan chinh c6 hoat tinh sinh hoc clia Nghé
da duoc chiing minh 12 c¢6 phé hoat tinh rit rong
nhu c6 tic dung: khiang viém, chong oxi hda
manh, chong déi thdo dudng, khang virus, khang
khuén, tc ché phat trién khoi u [9]. Dac biét céc
nghién ciu danh gid an toan cho thiy curcumin
dugc dung nap & li€u dén 12 g/kg ma khong gay
doc [10]. Vi vay curcumin dugc danh gia la mot
chat rat tiém nang cho viéc phat trién cac thudc
hién dai d€ chita tri va phong nglia cdc bénh khéc
nhau. Trong d6 phai ké dén cong trinh nghién
citu két hop curcumin véi artemisinin dé diéu tri
s6t rét v6i chung Plasmodium chabaudi khang
v6i artemisinin [11].

Cau tric héa hoc cta Curcumin

Géan day, curcumin dugc xem nhu la mot
hop chat dan dudng rit quan trong cho nhiéu
nhing bién déi héa hoc nhim thu duoc céc hgp
chat méi cé hoat tinh sinh hoc nhu tc ché khoi

u, khang khuén, khang virus, ha dudng huyét,
bao vé hé tim mach va chong sot rét [12].

Pé khai thac tiém nang to 16n cua curcumin,
mot hop chat cé thién nhién cé hoat tinh sinh
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hoc 1y thd, it doc, bai nay trinh bay viéc tong
hgp mot s6 dan xudt mdi clia curcumin.

II - THUC NGHIEM

Curcumin (1) dugc chiét tach tir Nghé vang
(Curcuma longa) & Viét Nam. Cic tdc nhan va
dung moi phan tng diung thi nghiém dugc mua
tir cdc hang Aldrich va Merck, dugc dung truc
ti€p khong qua cic cong doan tinh ché€. Phan
ting dugc thuyc hién trong moi trudng khi nito.
Sic ky cot st dung loai silica gel ¢& hat 230 -
400 mesh. Diém chay duoc do trén may
Electrothermal IA 9200 Shimadzu. Phé héng
ngoai duoc do trén may FT-IR IMPACT-410.
Phd cong hudng tir hat nhan 'H va "C-NMR
dugc do trén may Brucker AVANCE 500 MHz
tai Vién Hoéa hoc, Vién Khoa hoc va Cong nghé
Viét Nam. Do dich chuyén héa hoc dugc tinh
bing (ppm) so v6i chiat noi  chudn
tetrametylsilan (TMS).

a) Tong hop cdc ddn xudt méi mono ete ciia
curcumin

Quy trinh chung téng hop cdc ddn xudt
mono ete ciia Curcumin (4a-c).

Cho tir tir m-flobenzylic ancol (1,38 mmol,
leq) hodc clobenzylic ancol (leq) vao hdn hop
ctia Ph,P (1,38 mmol, leq) va CBr, (1,38 mmol,
leq) trong CH,Cl, (20 ml). Hén hgp phan tng
dugc khudy & nhiét do phong trong 6 h. Kiém
tra phan tng bang sic ky 16p mong vé6i hé dung
moi n-hexan : etylaxetat (9 : 1). Hén hgp phén
ting sau d6 dugc cat loai dung moi dudi 4p suét
giam. Can phan ung sau d6 dugc hoa trong
toluen (15 ml). Cho vao hén hop phéan tng
curcumin (500 mg; 1,36 mmol, 0,96 eq). Nho tir
tir vao hén hgp phan dng trietylamin (348 mg;
4,45 mmol) va phan ting dugc khudy & nhiét do
70 - 80°C trong thoi gian 10 gid. Kiém tra phan
ttng bing sic ky 16p méng v6i hé dung moi n-
hexan : etyl axetat (8 : 2). Hon hgp phan tng
sau d6 dugc rira v6i nude cat 3 1an. Pha hitu co
dugc tach ra va 1am khan bang Na,SO, khan, cét
loai dung moi duéi dp sudt giam thu dugc can
san phdm. Can san phdm phéan tng sau khi sic
ky cot silica gel véi hé dung moi n-hexan : etyl
axetat (95 : 5) thu duoc san pham:
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1-(4-(3-fluorobenzyloxy)-3-metoxyphenyl)-7-
(4-hydroxy-3-metoxyphenyl)hepta-1,6-dien-
3,5-dion (4a) (291 mg; 45%): Cong thiic phan
tlr: CxH,sFO4; IR (KBr); v (cm™): 3420 (OH);
1624 (C=0); 1586; 1509; 1460; 1259; 1131,
1029; 780. 'H-NMR (CDCl;; 500 MHz), §
(ppm): 9,75 (s, 1H, OH, OH-Ar); 7,60 (dd, J =
3,5 Hz, 15,5 Hz, 2H, H;, H,); 7,34 - 7,32 (m,
1H, H-Ar); 7,21-7,16 (m, 2H, H-Ar); 7,13 - 7,04
(m, 4H, H-Ar); 7,00 (m, 1H); 6,93 (d, J = 8,5
Hz, 1H); 6,86 (d, J = 8,5 Hz, 1H); 6,5 (dd, J =
5,5 Hz, 15,5 Hz, 2H, H,, Hy); 5,87 (s, 1H); 5,80
(s, 1H); 5,18 (s, 2H, CH,-Ar); 3,95 (s, 6H, 2-
OCH;). "C-NMR (CDCl,, 125 MHz); § (ppm):
183,2 & 182,7 (C;, Cs); 161,4(C,); 159,1 (Cs);
159,0 (C;.); 149.,8 (C,.); 149,6; 149.,5; 147.5
(C); 140,2 & 139.,4 (C,, C;); 130,3 &128,8 (C,,
Co); 126,6; 124,7; 123,9; 122,0; 121,5; 115,3;
115,8; 115,7; 113,9; 111,8; 110,1; 100,2 (C,);
64,2 (CH,-Ph); 55,2 & 55,1 (2-OCH,).

1-(4-(2-fluorobenzyloxy)-3-methoxyphenyl)-
7-(4-hydroxy-3-methoxyphenyl)hepta-1,6-
diene-3,5-dion (4b) (61%). Cong thiic phan tu:
CH,sFO; IR (KBr); v (cm™): 3420 (OH); 1626
(C=0); 1586; 1508; 1456; 1264; 1134; 968;
764. '"H-NMR (DMSO-dg; 500 MHz), 8 (ppm):
9,65 (s, 1H, OH, OH-Ar); 7,63-7,55(m, 3H, H-
Ar); 7,46-7,42 (m, 1H, H-Ar); 7,38 (d, J = 1,5
Hz, 1H, H-Ar); 7,32 (d, J = 1,5 Hz, 1H, H-Ar);
7,28 - 7,22 (m, 3H, H-Ar); 7,20 - 7,1 (m, 2H, H-
Ar); 6,85-6,82 (m, 2H); 6,77 (d, J = 16 Hz, 1H,
H,, H,); 6,49 (dd, J = 16 Hz, 2H, H,, Hy) 6,1 (s,
1H); 5,18 (s, 2H, CH,-Ph); 3,84 (s, 6H). “C-
NMR (DMSO—dg; 125 MHz); & (ppm): 183,8;
182,5 (G;, Cy); 161,4 (C); 1594 (Cs); 149,6
(Cy); 1494 (C,); 149,3 (C,); 147,9; 140,9 &
139 (C,, C); 130,8 & 130;5 (C,, Cg); 128,25
126,2; 124,5; 123,5; 122,3; 121,1; 115,7; 115,5;
115,3; 113,3; 111,4; 110,8; 100,9; 64,2 (CH,-
Ph); 55,7 & 55,60 (2-OCH,).

1-(4-(3-clorobenzyloxy)-3-metoxyphenyl)-7-

(4-hydroxy-3-metoxyphenyl)hepta-1,6-dien-

3,5-dione (4c) (65%). Cong thic phan tu:
CxH,sClO,; IR (KBr); v (cm™): 3420 (OH);
1623 (C = 0O); 1585; 1508; 1456; 1264; 1134;
968; 764. 'H-NMR (CDCl;; 500 MHz), §
(ppm): 9,55 (s, 1H, OH, OH-Ar); 7,59 (dd, J =



3,5 Hz, 16 Hz, 1H, H,, H,); 7,57 (s, 1H, H-Ar);
7,44 (s, 1H, H-Ar); 7,30 (m, 2H, H-Ar); 7,13-
7,07 (m, 4H, H-Ar); 7,04 (d, J = 2Hz, 1H, H-
Ar); 6,93 (s, 8,5 Hz, 1H); 6,85 (d, J = 8 Hz, 1H);
6,49 (dd, J = 6,5 Hz, 16 Hz, 2 H, H,, H); 6,46
(s, 1H); 5,91 (br, 1H, OH); 5,80 (s, 1H); 3,93 (s,
6H, OCH,). ®C-NMR (CDCl;; 125 MHz); §
(ppm): 183,5 & 1829 (C,, Cs); 149,9 (Csy);
149,8 (C;.); 147.9 (C,); 146,8 (C,.); 140,6 (C));
140,1(C)); 138,6 (C,); 134,7 & 134,6 (C,, Cy);
129,9; 128,8; 128,2; 127,6; 127,2; 125,2; 122,9;
122,4; 122,2; 121,8; 114,8; 113,7; 110,5; 109,6;
101,3 (C,); 70,2 (CH,-Ph); 56,0 &55,9, (2-
OCH,).

b) Téng hop cdc dén xudt mdi este cia
curcumin

Quy trinh chung tong hop cdc dan xudt di
este cua curcumin (6a-c)

Khudy mot hén hop phan ting clia curcumin
(2,03 mmol,leq), axit benzoic (5,04 mmol, 2,5
eq) hodc p-nitrobenzoic axit (2,5 eq) trong
diclometan (20 ml), DDC (0,51 mmol, 0,25 eq)
va DMAP (0,51 mmol, 0,25 eq). Hon hgp phén
ung duoc khudly & nhiét do phong trong 7 gid.
Kiém tra phan ting bang sic ky 16p moéng véi hé
dung moi n-hexan : etyl axetat (8 : 2). Hon hop
phan tng sau d6 dugc rua v6i nudc cat 3 lan.
Pha hitu co dugc tdch ra va lam khan béng
Na,SO, khan, cat loai dung mdi dudi ap suit
giam thu duogc can phan tng. Can phan ting sau
khi chay séc ky cot silica gel v6i hé dung moi n-
hexan : etyl axetat (95 : 5) thu dugc san pham:

4,4'-(3,5-dioxohepta-1,6-diene-1,7-diyl)bis(2-

metoxy-4,1-phenylen) dibenzoat (6a) (995
mg; 85%): Cong thiic phan ti: C;sHyOg; dnc:
234 - 235°C; IR (KBr); v (cm™): 1736 (COO);
1627 (C = O); 1265; 1411; 1458; 1593; 1027,
971; 854. 'H-NMR (CDCl;; 500 MHz), §
(ppm): 8,21 (d, J =7,0 Hz, 4 H, H,..); 8,05 (d, J
= 7 Hz, 2H, H;.); 7,69-7,65 (m, 3H); 7,58-7,52
(m, 4H); 7,46 - 7,43 (m, 3H, H,., Hs., H¢.); 7,26
- 7,20 (m, 4H); 6,69 (d, J = 16 Hz, 2H, H,, Hy);
3,89 (s, 6H, 2-OCH;). “C-NMR (CDCl,
125MHz), & (ppm): 182,7 (C;, Cs); 164,7 (2-
COO0); 151,4 (Cy); 141,3 (C,, Cy); 1399 (Cy);
132,7(C,); 132,0 (Cy); 129,5 (C,, Cy); 1287
(Cy); 128,4 (C,0); 128,0 (Cy); 124,1(Cy); 123,1

(C,); 120,9 (Cs); 111,4 (C,); 55,7 (2-OCH,).

4,4'-(3,5-dioxohepta-1,6-dien-1,7-diyl)bis(2-
metoxy-4,1-phenylen) bis(4-nitrobenzoat)
(6b) (90%). Cong thic phan ti: CysH,c0,,N,;
dnc: 252 — 254°C; IR (KBr); v (cm™): 1741
(COO0); 1624 (C = 0); 1262; 1303; 1415; 1525;
1129; 972; 856. 'H-NMR (DMSO — d; 500
MHz), & (ppm): 8,44 (d, J = 8,5 Hz, 4 H, H,.);
8,38 (d,/=8,5Hz 4 H, Hy); 7,72 (d, J = 16
Hz, 2H, H,, H,); 7,60 (s, 2H, H,.); 7,43-7,38 (m,
4H, Hy, Hy); 7,06 (d, J = 16 Hz, 2H, H,, Hy);
6,24 (s, 2H, H,); 3,87 (s, 6 H, 2-OCH,). "“C-
NMR (DMSO-d;; 125 MHz), & (ppm): 183,2
(G;, Cy); 162,5 (2-CO0); 151,0 (C,.); 150,7
(Cy); 141,5 & 140,6 (C, Cy); 139,7 (Cy); 1342
(C,); 133,8 (C); 131,3 (C,, Cy); 1249 (Cs);
124,1(C,); 123,3(C5); 121,5 (Cy); 112,2 (Cy);
56,1 (2-OCH,).

III - KET QUA VA THAO LUAN

Céc nghién ciu vé 1am sang cho thdy nhiing
han ché& vé sinh kha dung va duge dong hoc cua
Curcumin di 1am cho hop chit nay cé nhiing
han ché trong viéc st dung va cé lién quan chat
ché dén ciu tric PB-dixeton cua phan ti
curcumin [9, 13]. Vi vay, da s6 céc bién déi héa
hoc déu giit nguyén cdu trdc lién hop nay. Ngoai
ra, mOt s6 nghién ctu cling cho thdy nhém OH
cta nhan thom trong cdu tric ctia Curcumin
doéng vai tro quan trong dén hoat tinh chéng oxy
héa [14].

Pé tham do tdc dung sinh hoc chia cdc dan
xudt curcumin, ching toi tién hanh tdng hop
chon loc mot s6 dan xudt mono ete cua
Curcumin déng thoi téng hgp mot s6 din xuat di
este clia curcumin nhu 1a cdc tién chét (pro-
drug).

Theo so d6 1, cdc dan xuit mGi mono ete
ctia curcumin (3a-¢) dugc téng hop qua phan
ing dong thoi 2 budc. Trudc hét phan dng cua
céc benzyl ancol khdc nhau 2a-c¢ v6i hdn hop
CBr, va Ph;Ptrong CH,Cl, 6 nhiét do phong cho
san phdm trung gian 3a-c v6i hiéu suat gan nhu
toan luong va dugc st dung Iudén cho budc tiép
theo. Ching t6i cling da diéu ch€ 3a-c bang tdc
nhan 1a HBr trong etanol. Tuy nhién, hiéu suét
san phdm trung gian thap. San phdm trung gian
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3a-c sau d6 dugc phan ung véi curcumin (1) véi
ty 1&é duong lugng cua curcumin va cic benzyl
ancol (1 : 1) trong dung moi toluen & nhiét do
70 - 80°C trong su c6 mat cua trietyl amin cho
san phdm mono ete clia curcumin (4a-¢) véi
hiéu suat thu dugc 45 - 65% cho hai budc phan
ing sau khi tdch bing sic ky cot trén silica gel

v6i hé dung moi n-hexan : etyl axetat (95 : 5).
CAdu tric nay khéng dinh qua sy c6 mat cta 4
proton thom cta nhan benzyl va 2 proton (O-
CH,-Ph) c6 do dich chuyén 8 5,18 ppm trén phé
'H NMR. Céu triic cha sdn phdm mono ete con
dugc khang dinh bdi sur ¢6 mat clia mot cacbon
(-O-CH,-Ph) & 62,4 - 70,4 ppm & phé "C-NMR.

| \ OH CBry, PhsP, | N Br Curcumin,
% = CHyCl S Toluen, EN
R=F,Cl
2a-c

Sodo 1

Céc dan xuat di este clia curcumin (6a-b) dugc téng hop theo so do 2.

o o

H,CO N
HO 'i

OCH,

“C
OH

cooH DCC,DMAP
CH,Cl,

Sodo 2

Phan tng cua curcumin (1) v6i mot s6 dan
xudt cua axit benzoic (5a-b) trong dung moi
diclometan & nhiét d6 phong véi su ¢6 mat cua
hé tac nhan: dicyclohexylcarbodiimit (DCC) va
4-dimetylaminopyridin (DMAP) cho sian phim
la cac di este ctia Curcumin (6a-b) vé6i hiéu suat
85-90% sau khi tach bang séc ky cot trén silica
gel. CAu tric dieste clia cdc san phim dugc
khang dinh rd qua tin hiéu hap thu & 1736 -
1742 cm™ ctia nhém COO & phé IR va & 162,5
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— 164,7 clia cacbon cacboxyl este & phé “C-
NMR.

Cong trinh nay duoc hoan thanh voi su tai
tro kinh phi cia dé tai khoa hoc cdp Truong Dai
hoc Bdch khoa Ha Néi.
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