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Abstract: The curcumin derivative 4’,4°’-dibenzoylcurcumin (HL) was synthesized by the reaction
between curcumin and benzoyl chloride in the presence of pyridine as a supporting base. The
composition and structure of HL were characterized by spectroscopic methods such as IR, 1H and
13C NMR spectroscopy. Reactions of HL and transition metal ions, such as Fe3* and Cu?*, in
mixtures of CH3OH and CH,CI, gave rise to the corresponding complexes, compositions and
structural features of which were studied by thermal analysis and IR spectroscopy. The results
strongly suggested the obtained complexes with the compositions of [FeLs] and [CuL;]. In such
compounds, metal ions coordinates with the deprotonated ligands L— through the donor sets (O,0)
of the keto-enol moieties.
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Tong hop, nghién clru cau tric 4°,4”- Pibenzoylcucumin va
tham do kha ning tao phirc ciia nd v6i Fe** va Cu?*
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Tom tat: DAan xuat 4’,4”’-dibenzoylcucumin (HL) cua cucumin duoc tong hop tir phan ¢ng cua
cucumin va benzoyl clorua véi sy c6 mit cia pyridin. CAu tao ciia HL dwoc nghién ciru bang phuong
phép pho hong ngoai va phd cong huong tir hat nhan *H NMR va 3C NMR. Phan ng cia HL véi
cac ion kim loai chuyén tiép nhu Fe3* va Cu?* trong hdn hop dung méi CHsOH va CH.Cl, tao ra cac
phtc chit rin trong wng. Thanh phan phén tir va dic diém cau tao cua nhitng phuc chit nay duoc
khao sét bang phwong phép phan tich nhiét va phé hdng ngoai. Két qua cho phép khing dinh thanh
phan cua phirc chit lan luot 12 [Fels] va [CuL.], trong d6 phdi tir 4’,4°*-dibenzoylcucumin ton tai &
dang anion mang mot dién tich 4m va dong vai tro phdi tir hai cang vai bo nguyén ti cho (0,0) cua

hop phan xeto-enol.

Tir khoa: Cucumin, 4°,4”’-dibenzoylcucumin, B-dixeton, phirc chat Fe(ll1), phirc chat Cu(ll).

1. Mé dau

Cucumin, thanh phan chinh cé trong ci nghé
(thudc ho girng), 1a mot trong sé it san pham c6
nguon goc ty nhién thu hiit dugc sy quan tam cua
nhiéu nha khoa hoc. Nhiing nghién ciu trong
bdn thap nién gan day da chi ra tac dung duoc ly
da dang cua cucumin va kha nang st dung nd
trong viéc diéu tri mot s bénh man tinh nhu
Alzheimer, Parkinson, bénh phoi, bénh tim
mach, bénh tiéu duong [1-3]. Nhitng hoat tinh
sinh hoc quy nay thuong dugc tang cuong khi
cucumin tao phac vai ion kim loai. Do do, trong
nhitng ndm gan day, nghién ctu phuc chat kim
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loai ciia cucumin ciing nhu dan xuit cua nd
khong ngimg duoc diy manh [4]. Tuy nhién, sé
luong cbng trinh tap trung vao cau trdc cua
nhitng phirc chat nhu vay con chwa nhiéu [5-9].
Trong bai béo nay, phdi to 4.4-
dibenzoylcucumin (HL) dugc téng hop va
nghién ctiu cau tric bang phuong phap pho hong
ngoai, phd cong huong tir hat nhan 'H NMR va
13C NMR. Bén canh d6, kha ning tao phuc chat
ran cua phdi tir ndy véi mot sé ion kim loai
chuyén tiép nhu Fe®* va Cu?* budc dau duoc
tham do. Py 1a cong trinh dAu tién lién quan dén
phtrc chat kim loai cua 4,4’- dibenzoylcucumin
dugc cong bd.
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2. Thyc nghiém
2.1. Héa chdt va cdc phwong phdp nghién ciru

- Céc hda chét sir dung déu dat tiéu chuan
tinh khiét phan tich.

- Phé hong ngoai dwoc ghi trén may
IRAffinity-1S trong ving 400 - 4000cm™ tai Bo
mén Hoda Vo6 co, Khoa hoda hoc, Truong
DHKHTN, PHQG Ha Nbi. Mau dugc ép vién
ran voi KBr.

- Phé cong huong tir hat nhan *H NMR va
13C NMR dugc ghi trén may Bruker-500MHz &
300K, dung mdi CDCls tai Vién Hoa hoc - Vién
Han Iam Khoa hoc va Céng ngh¢ Viét Nam.

- Gian d phan tich nhiét duoc ghi trén may
Labsys TGA 1600 Setaram tai Khoa Hoa hoc,
Truong PHKHTN, BPHQG Ha Noi. Mau duoc
dbt néng trong khi quyén thuong tir nhiét do
phong dén 800°C, véi toc d6 10°C/pht.

2.2. Tong hop phoi tir 4,4 -dibenzoylcucumin

Phéi tir 4,4’-dibenzoylcucumin dugc tong
hop bang phan ng aroyl héa cucumin theo quy
trinh do Singletary va cong sy cong b [10]. Hoa
tan 0,89 cucumin (2,18mmol) trong 200mL
CH:Cl, chtra 2mL pyridin va 2mL benzoyl
clorua. Sau khi khudy va dun héi luu trong 7 gio,
hdn hop phan ung duoc xir Iy véi luong du dung
dich HCI 0,1M va pha hitu co duoc chiét voi
CH,Cl,. Lam bay hoi hoan toan CH.Cl, duéi p
suat thap thu duoc 0,9g chét rin mau vang. Hiéu
Suat 72%.
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So dd 1. Phan ung tdng hop 4,4°-dibenzoylcucumin
(HL) tir cucumin.

2.3. Tong hop phirc chat

Thém turter 172,8mg HL (0,3mmol) vao 3mL
dung dich hoén hgp CH3;OH/CH:Cl, chta
0,Immol Fe(NOs3)3.9H,O hoac 0,15mmol
CuCl2.2H,0. Hon hop phan tmg duoc khuay va
dun néng ¢ nhiét d6 50 - 60°C trong 30 phut. Sau
khi thém 0,3mmol Et;N, hon hop phan tng tlep
tuc dugc khudy va dun hdi luu trong 3 gio dé
phan ng xay ra hoan toan. Sau khi loai bé dung
moi khoi hdn hop phan tng, san pham rin dugc
rira lai nhiéu 1an bang CHsOH, va lam kho trong
chén khong.

Phuc Fe(I11). Higu suit 75%. Mau den. it tan
trong ancol. Tan tét trong CHClz, CHCls, DMF.

_ Phuc Cu(ll). Higu suat 70%. Mau nau dam.
It tan trong dung méi thong thuong. Tan tot trong

So d6 2. Phan tng téng hop phuc chat 4,4’-
dibenzoylcucuminato kim loai.

3. Két qua thao luin

3.1. Nghién citu phéi tir 4,4 - dibenzoylcucumin
(HL)

Pic diém ciu tao cia HL duoc lam sang to
khi so sanh cac pho tuong ung cua HL vai chat
dau cucumin.
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Trén phd IR cua HL, sy ving mit céc dai hap
thu ung vai nhdm -OHgrenol trong vung 3200-
3600cm* chi ra sy bién mat hoan toan cua nhém
nay trong qua trinh benzoyl hdéa cucumin. Bén
canh d6, nhom benzoyl trong khung phdi tir duoc
xéac dinh qua dai hap thu c6 cuong dé manh tai
1734cm™ ung véi nhém C=Oeste (Hinh 1). Dai
hap thu manh gan 1626cm* dac trung cho nhom
C=Oxeton duroC quan sat thiy trong phé IR cua ca
cucumin va HL. Piéu nay cho thay su bao ton
ctia hop phan B-dixeton trong qua trinh benzoyl
hoa cucumin.

(b)
Hinh 1. Phé IR cua (a) cucumin, (b) HL.

Dic diém ciu tao cua HL trong dung dich
dugc nghién ctu bang phuong phép cong huong
tir hat nhan *H NMR va *C NMR trong dung
mdi CDCls. Sy bién mat cua tin hiéu proton

OHphenot tai 5,88ppm va sy xuat hién cac tin hiéu
proton CeHspenzoyi trong vung 7,5ppm — 8,2ppm
minh chirng cho qua trinh benzoyl héa hoan toan
ctia nhom OHphenor trong cucumin (Hinh 2, Bang
1). Tin hiéu singlet gién rong tai 15,85ppm trong
phd *H NMR cuaa HL, hoic tai 16,06ppm trong
phd caa cucumin duoc quy gan cho proton
OHenol. Dit kién nay chi ra dang ton tai xeto-enol
cua khung ‘B-dixeton’ trong dung dich.

(b)
Hinh 2. Phé *H NMR trong CDCls cua (a) cucumin
va (b) HL.

Bang 1. Tin hiéu trén ph *H NMR cua cucumin va HL

Cucumin HL
o _ ] Hang s6 iy i} - Hang so
(V ! ::) ;) ar% TA;?] twong tac Quy gén (V ! rt:) ;Dag] Trl]g?] tuong tac Quy gén
PP © P spin (Hz) PP © P spin (Hz)
16,06 r@sr’ng 1,00 - OHerol 1583 s rong 1,00 - OHenol
- - - - - 8,22 d 400 8 HcuaC"C™C,CP
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H cua C!, C¥ & H cua

763 d 206 16 HciaCLCh  768-763 m 400 - 00
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716 dd 204 82 HcuaC,C" o e
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58 s 100 - HcuaC’ 5,89 s 100 - HcuaC
398 s 600 - HcuaCsC” 3,88 s 602 -  HcuaCsCo

s: singlet, d: doublet, dd: doublet doublet.

Mot bang chang khac cho dang ton tai hay la
pic tai 101,8ppm dic trung cho Conetin cau ndi
giita hai nhom xeton va enol trong ph6 *C NMR

3.2. Nghién ciru phirc chat Fe(IIl) va Cu(Il) véi
phéi tir HL

Phuc chat Fe(l11) va Cu(l1) cua phéi tir 4,4’

cua ca hai chat (Hinh 3). Viéc quy gan cac tin
hiéu trén phé *C NMR cua HL (Bang 2) dugc
thue hién khi so sanh véi nghién cau chi tiét vé
c4u truc cuia cucumin trong dung dich do Payton
va cong su cong b [11].

dibenzoylcucumin HL duoc téng hop bang phan
ung truc tlep cua phdi tor véi mudi kim loai
chuyén tiép tuong tng trong hdn hop CHsOH va
CH:Cl; véi su c6 mit cua EtsN (So db 2). Bazo
nay thuc day su tach proton cua phéi tir tao thuan

Bang 2. Tin hiéu trén phd 3C NMR cua HL loi cho viéc tao thanh phirc chat.
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(ppm) i (ppm) _ : H "H"“‘\M:

1832 c:,c® 1243 c:,c® P

164,5 cs, c® 1235 c',ch Bl !
151,7 ci, c® 121,2 ce, ce S :
1417 ce, Cco 1117 c, Cc» :

140,0 ctcv 101,8 ct \ )

134,1 Ca’ c¥ 56,0 C5, C5’ Rl W W oo me o “'
1336 co, Cco 129,2 ck, ck

1304 cm™cm chc 1286 C,C',C,C"

183.2
—164.5
—1517

—101.8
—56.0

Cay

(b)
Hinh 4. Phé IR cua (a) [FeLs] va (b) [CuL].

Khi so sénh phd hdng ngoai cua phirc chat
(Hinh 4) va phé hdng ngoai cua phdi tir tw do HL
(Hinh 1b) nhan thay dai dao dong ciia nhom
C=Oxeton trong phd cuia phuc chit (1628cm* voi
phuc Fe(ll1) va 1626cm* véi phac Cu(ll)) hau

OO 1 I 1 T N

Hinh 3. Phd 13C NMR cua HL.
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nhu khong chuyén dich nhung c6 cuong do yéu
hon so véi trong phd cua phdi tir (1626cm™Y).
Hién twong nay ciing quan sat thiy trong mot so
phirc chat kim loai voi dan xuat khéc cua
cucumin [7-8] va dugc giai thich do su lién hop
ctia nbi doi ¢ vi tri B v6i hop phan p-dixeton da
han ché sy khac biét trong phan b6 mat do
electron = trong hop phan nay trudc va sau khi
tao phuc. Ngoai ra, trén phd IR ciia phuc chat
Fe(l11) xuat hién dai hap thu chan rong cuong do
yéu trong viing 3500cm. Dai ndy duoc quy gan
cho nhém OH trong hoi nudc am.

Bén canh phé IR, phuong phép phan tich
nhiét ciing dugc su dung dé nghién ctu thanh
phan va dic diém cau tao cua phirc chat. Gian d6
phan tich nhiét caa phirc chat [Fels] va [CulLy]
duoc dua ra trén Hinh 5.

sETaRAM
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Sty :
Hinh 5. Gian d6 phan tich nhiét cua (a) [FeLs]
va (b) [CuL].

Xuat phat tir kha nang tao phtic chat bét dién
cua ion Fe** va phirc chat vudng phang cua ion
Cu? cling nhu kha ning tao phtc vong cang véi
b6 nguyén tir cho (O,0) cua hop phan B-dixeton
trong HL, phuc chat thu duoc s& c6 thanh phan
du kién 14 [FeLs] va [CuL,] véi cau tao nhu
trong Hinh 6

Su phu hop gitra co ché phan huy nhiét dé
Xuat va hiéu tng mat khoi luong trén gian do
phan tich nhiét cua phtc chat [FelLs] (Hinh 5a,
Bang 3) va [CuL.] (Hinh 5b, Bang 3) cho phép
khing dinh vé thanh phan va cau tao nhu mong
doi cua nhitng phirc chét nay.

Bang 3. Két qua phan tich nhiét caa phurc chat [FeLs] va [CuL]

% Mat khdi lwong

Phuc chat  Pic  Nhiét d6 (°C) _ - - Qua trinh
Thuc nghiém Ly thuyét

1 88,7 3,19 - M4t nuéc Am
2 2138 16,87 16,81

[FE‘L3]
3 356,3 26,64 26,91  Fels — Fe(C3Hs02CHs)s
4 453,6 38,55 38,68

CuLs] 1 303,6 45,70 44,10 CuLs o Cu(CaHa02

u u — Cu
20 4251 35,84 38,87 2 sz
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Hinh 6. Co ché phan hay nhiét dé xuit cua
(a) [FeLs] va (b) [CuL].

4. Két luan

1. Pa téng hop thanh cdng va nghién ctu
phdi tir 4,4’-dibenzoylcucumin (HL) bing
phwong phap phd IR, 'H NMR va 3C NMR.

2. b téng hop thanh cong hai phuc chit ran
[FeLs] va [CuL,]. Thanh phan va dic diém ciu
tao cuia hai phurc nay bude dau duoc nghién cau
bang phuong phap phd IR va phan tich nhiét. Két
qua cho phép két luan vé thanh phan phan ter va
su tao thanh lién két phdi tri gitta ion kim loai va
phdi tir qua bd nguyén tir cho (O,0) caa hop
phan B-dixeton.
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