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Abstract: Reaction of 4°,4”’-diacetylcurcumin (HL) with CuCl; - 2H,0 in the solvent mixture of
MeOH and CH,CI; gives rise to the corresponding complex. The composition and structure of the
resulting complex are characterized and determined by the IR spectroscopy and the Single Crystal
X-ray Diffraction (SC-XRD) method. The results reveal the composition [Cu(L),] of the complex,
in which 4°,4°’-diacetylcurcumin serves as monoanionic bidentate ligands with the donor sets (O,0)
of the S-diketone moieties.
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Tong hop va nghién ctru cau trac phire chat Cu(Il)
vo1 phoi tu 4¢,4%-diaxetylcucumin
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Tom tit: Phan ¢ng cua 4° ;47 -diaxetylcucumin (HL) véi CuCl; - 2H,0 trong hén hop dung moi
MeOH va CH:Cl; tao ra phirc chét ran tuong ing. Thanh phan phan tir, cAu tr(c cta phuc chat nay
duoc xac dinh bang phuong phap phd hdng ngoai (IR) va phuong phap nhidu xa tia X don tinh thé
(SC-XRD). Két qua cho phép khang dinh thanh phan cua phirc chat 1a [Cu(L),], trong d6 phdi tir
44> -diaxetylcucumin ton tai & dang anion mang mot dién tich 4m va déng vai trd phdi tir hai cang

Vi bo nguyén tir cho (0,0) cua hop phan S-dixeton.

Tir khéa: Dan xuat cucumin, phic chat Cu(ll), cau tric tia X.

1. Mé dau

Cucumin va dan xuat cua nd 1a cac phdi tir
S-dixeton tu nhién c6 kha niang tao nhiéu phuc
chét bén vé6i nhiéu loai ion kim loai tir kim loai
nhom chinh dén kim loai chuyén tiép va ngay ca
kim loai dat hiém [1]. Thap nién vira qua da
chung kién su ting manh vé s6 lugng nghién ciru
tap trung vao hoat tinh sinh hoc cua phwc chat
kim loai cua cucumin véi nhitng ang dung tiém
nang trong y hoc. Tuy nhién, mot van dé thuong
méc phai 1a d6 tan rat thip cua cac phuc chat
trong nudc va cac dung moi thong thuong ngay
ca nhirtng dung moi phan cuc manh nhu pyridin,
dimetylfomamit (DMF), hay dimetylsunfoxit
(DMSO). Nguoi ta cho rang, kha ning hoa tan
kém la do nhém OH phenol cia cucumin sé tham
gia phéi tri va két ndi cac don vi céu trac dé tao
phtrc chat & dang polime [2]. Do d6, dé khic
phuc diéu nay, nhém OH phenol caa cucumin
thuong duoc chuyén hoéa thanh nhitng nhém
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chirc khéc nhu ete hogc este v6i kha nang phéi
tri rat thap [3-6].
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Cuccumin 4' 4"-Diaxetylcucumin (HL)

Hinh 1. Cucumin va 4’°,4°’-diaxetylcucumin.

Trong thoi gian vira qua, nhom tac gia da
cong bb mot s6 nghién ctu vé phire chat Fe(11D),
Co(II) va phtrc chat Pd(IT) chtra hdn hop phdi tir
v6i dan xuét 4°,4”-diaxetylcucumin [6,7]. Dé
tiép tuc va phat trién huéng nghién ctru, bai
béo nay trinh bay két qua dat duoc trong viéc
tong hop va xac dinh cau tric phirc chat Cu(Il)
voi 4,4’ -diaxetylcucumin (HL).
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2. Thuc nghiém
2.1. Héa chdt va quy trinh tong hop

Cac hoa chat dugc sir dung déu dat tidu
chuan tinh khiét phan tich. Dung moi dugc cat
lai trude khi str dung.

Téng hop phéi tir (HL): duoc téng hop bing
phan tng gitra cucumin va anhidrit axetic theo
quy trinh da coéng bo trudc day [6,8].

Téng hop phire chat: Hoa tan HL (90 mg, 0,2
mmol) trong 1 mL CH.Cl; r6i thém vao d6 1 mL
dung dich CuCl; - 2H,0 (34 mg; 0,2 mmol) trong
MeOH. Khudy hdn hop phan tng ¢ nhiét do
phong trong 30 phut. Sau khi thém hai giot EtsN,
phirc chat két tiia va tach ra ¢ dang chat ran mau
nau. Hon hop phan tmg dugce dun noéng va khudy
& 50 °C trong 30 phut tiép theo. Sau khi dé ngudi
vé nhiét do phong, loc thu san phém, ria béng
MeOH va 1am khé trong binh hat 4m. Hiéu suét:
83% (80 mg). Phtrc chét rét it tan trong cac dung
méi hiru co thong thuong nhu CH,Cl,, CHCIs,
etylaxetat, THF, axeton, ancol. Pon tinh thé thu
dugc bang cach két tinh lai phirc chat tir dung
dich néng trong DMF.

2.2. Cac phwong phap nghién cuu

Phé hong ngoai (IR) duogc do dudi dang vién
ép KBr trén may FTIR 1S Afinity, Shimadzu tai
Khoa Hoa hoc, Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Quéc gia Ha Noi.

Dit liéu nhidu xa tia X don tinh thé (SC-
XRD) duge do trén may Bruker D8 Quest tai
Khoa Hoéa hoc, Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Québc gia Ha Noi ¢ 100 K, d6i am
cuc Mo véi buée song K, (4 =0,71073 A). Anh
nhiéu xa duoc ghi trén detector CMOS dang hinh
vudng kich thuéc 20cm x 20cm. Khoang cach tir
tinh thé dén detector 1a 4 cm. Qué trinh xir I sb
liéu va hiéu chinh su hap thu tia X boi don tinh
thé duoc thuc hién trén cac phan mém chuan cua
méy do. Cau tric duoc tinh toan bang phan mém
SHELXT va téi wu héa bang phan mém
SHELXL [9,10]. Vi tri cac nguyén ti hidro dugc
xac dinh theo céc thong sé i tuong (goc, do dai
lién két) bang phan mém SHELXL. Cau trdc tinh

thé duoc bieu dién bang phan mém Olex2-1.2
[11]. Théng tin tinh the hoc cua cau tric phuc
chat dugc dua ra trong Bang 1.

Bang 1. Dir kién tinh thé hoc cuia phirc chat

Théng sb [Cu(L)2(MeOH),]
Codng thic Cs2Hs54018Cu
My 1030,49

Hé tinh thé Tam ta

a(A) 7,4820(1)

b (A) 11,598(2)
c(A) 15,714(2)

a (%) 76,910(1)
B 88,97(2)

y (©) 76,670(1)

V (A3 1291,5(3)
Nhom khdng gian P1

Z 1

Dit (g.cm®) 1,325

u (mm1) 0,495

S6 phan xa do dugc 20696

S6 phan xa doc lap 5635

Rint 0,0670

S6 tham sb 337

R1/WR; 0,0774/0,1753
GOF 1,075

3. Két qua va thao luin

3.1. Nghién citu cau tao phirc chdt bang phirong
phap pho IR

Phé hap thu hong ngoai cua phdi tir va phuc
chat dugc dua ra trong Hinh 1. Cac dai hip thy
manh lién quan t6i sy hinh thanh vong chelat
gitra kim loai va hop phan p-dixeton trong phtic
chét nhu Vc=0xeton V& VOC=CH-CO lAn luot XUAt hién
tai 1630 cm™ va 1514 cm™ (Hinh 1b). D& nhan
thdy: su chuyén dich ciia cac dai nay rat it (chi
khoang 5 cm™) so véi trong phdi tir tw do. Diéu
nay phu hop véi dir kién pho IR cho phic chét
kim loai cua cucumin va dan xuat [1,6,12-14].
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Hinh 1. Phé IR ciia (a) phdi tir va (b) phtrc chat.

3.2. Nghién ciru cdu triic phire chat bang phirong
phap SC-XRD

Céu tric phan tir cua phic chat dugce dua ra
& Hinh 2. O mang co so bat ddi xung cua phuc
chat chi chtra ntra phan tir. Toan bo phan tir s&
dugc tao thanh bing phép ddi xing qua tam la
nguyén tir Cu.

Hinh 2. Ciu trac phan tur phirc chét
[Cu(L)2(MeOH),]. Bién doi doi xtrng dugc sir dung:
Fox +1, -y+2, -z +1.

Két qua tinh toan va t6i wu hoa ciu trdc cho
thiy phac chat don nhan véi thanh phan
[Cu(L)2(MeOH),] trong d6 ion trung tam c6 kiéu
phdi tri bat dién. Cu thé 1a: ion Cu®* phdi tri voi
hai hop phan g-dixetonat thong qua bd nguyén

cho (0,0), trong khi hai vj tri con lai cua cau
phdi tri dwoc chiém bai nguyén tir O cua hai
phan tr MeOH. D6 dai cua cac lién két Cu-Oxeton
tuong duong vai gia tri twong ung trong cac
phtrc chat Cu(ll) cia dan xuit cucumin khac da
cong bé [3]. Do ion Cu?* twong tac véi hgp phan
S-dixetonat manh hon v&i dung mdi nén lién két
Cu-Oxeton NGan hon lién két Cu-Ormetanol (Bang 2).
Ngoai ra, d6 dai cua cac lién két C-C va C-O
trong vong chelat nam trong khoang lién két don
va doi, va kha tuong dong so vai lién két tuong
g trong phdi tir ty do [15]. Diéu nay thé hién
su giai toa tét electron « trong vong chelat va cho
phép giai thich su khac nhau khong déng ké gitra
dai hﬁp thu VC=Oxeton va VOC=CH-CO trong ph6 IR cua
phuc chat va phéi tir ty do.

Bing 2. Mot s6 do dai (A) va goc lién két (°) trong
phtrc chat [Cu(L)2(MeOH);]

D6 dai (A)

Cu-01/Cu-03 1,031(3)/1,922(2)
Cu-050 2,773(1)
C1-01/C3-03 1,277(5)/1,280(5)
C1-C2/C3-C2 1,409(5)/1,397(5)
C1-C10/C3-C30 1,479(5)/1,477(5)
C10-C11/C30-C31 1,339(5)/1,331(5)
Goc ()

01-Cu-03 93,77(1)
01-Cu-050 90,28(2)
03-Cu-050 90,53(2)

4. Két luan

DPa tong hop thanh cong phuc chét ran
[Cu(L);] trén co so phdi to 4°4-
diaxetylcucumin (HL). Dic diém cau tao va cu
tric cua phirc nay dwoc nghién cu biang phuong
phap phé IR va phuong phap nhiéu xa tia X trén
don tinh thé. Két qua chi ra trong phuc chit, ion

Cu?* lién két vé6i phdi tir qua bd nguyén tir cho
(0,0) cuia hop phan p-dixeton.

Loi cidm on

Nghién ctru nay dugc tai trg boi Quy Phat
trién khoa hoc va cong nghé Quéc gia



102

P.C. Thang et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 36, No. 2 (2020) 98-102

(NAFOSTED) trong dé& tai mi so 104.03-
2016.48.

Tai li€éu tham khao

(1]

(2]

(3]

(4]

[5]

(6]

F. Kihlwein, K. Polborn, W. Beck, Metallkomplexe
von Farbstoffen. VIII Ubergangsmetallkomplexe
des Curcumins und seiner Derivate, Z. Anorg.
Allg. Chem. 623 (1997) 1211-1219. https://doi.
0rg/10.1002/zaac. 19976230806.

X. Fang, L. Fang, S. Gou, L. Cheng, Design and
synthesis of dimethylaminomethyl-substituted
curcumin derivatives/analogues: Potent
antitumor and antioxidant activity, improved
stability and aqueous solubility compared with
curcumin, Bioorg. Med. Chem. Lett. 23 (2013)
1297-1301. https://doi.org/10.1016/j.bmcl.2012.
12.098.

J. Wang, D. Wei, B. Jiang, T. Liu, J. Ni, S. Zhou,
Two copper(ll) complexes of curcumin
derivatives: synthesis, crystal structure and in
vitro antitumor activity, Transition Met. Chem.
39 (2014) 553-558. https://doi.org/10.1007/s11
243-014-9831-z.

M. Asti, E. Ferrari, S. Croci, G. Atti, S. Rubagotti,
M. lori, P.C. Capponi, A. Zerbini, M. Saladini, A.
Versari, Synthesis and Characterization of 68Ga-
Labeled Curcumin and Curcuminoid Complexes
as Potential Radiotracers for Imaging of Cancer
and Alzheimer’s Disease, Inorg. Chem. 53 (2014)
4922-4933. https://doi.org/10.1021/ic403113z.
P.T. Thuy, P.C. Thang, N.V. Ha, T.T. Nguyet,
Synthesis, Structural Characterization of 4°,4°’-
Dibenzoylcurcumin and Assessment of its
Complexation with Fe®* and Cu? (in
Vietnamese), VNU Journal of Science: Natural
Sciences and Technology 35 (2019) 22-28.
https://doi.org/10.25073/2588-1140/vnunst.4900.
P.T. Thuy, P.C. Thang, N.H. Huy, N.V. Ha, T.T.
Nguyet, Synthesis, structural characterization of
4’ 4>°-Diacetylcurcumin and its complexes with
Fe(111), Co(Il) (in Vietnamese), Vietnam Journal
of Chemistry 55 (2017) 33-37.

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

P.T. Thuy, P.C. Thang, V.T.B. Ngoc, T.T. Nguyet,
Synthesis and Structural Characterization of a
Heteroleptic Pd(II) Complex with 4,4’-
Diacetylcurcumin (in  Vietnamese), Vietnam
Journal of Chemistry 56 (2018) 119-123.

M.C. Foti, A. Slavova-Kazakova, C. Rocco, V.D.
Kancheva, Kinetics of curcumin oxidation by 2,2-
diphenyl-1-picrylhydrazyl (DPPH): an
interesting case of separated coupled proton-
electron transfer, Org. Biomol. Chem. 14 (2016)
8331-8337. https://doi.org/10.1039/C60B01439A.
G. Sheldrick, SHELXT - Integrated space-group
and crystal-structure determination, Acta Crystallogr.
Sect. A71 (2015) 3-8. https://doi.org/10.1107/
$2053273314026370.

G. Sheldrick, Crystal structure refinement with
SHELXL, Acta Crystallogr. Sect. C 71 (2015) 3-8.
https://doi.org/10.1107/S2053229614024218.
0O.V. Dolomanov, L.J. Bourhis, R.J. Gildea, J.A.K.
Howard, H. Puschmann, OLEX2: a complete
structure solution, refinement and analysis
program, J. Appl. Crystallogr. 42 (2009) 339-341.
https://doi.org/10.1107/S0021889 808042726.

K. Mohammadi, K.H. Thompson, B.O. Patrick,
T. Storr, C. Martins, E. Polishchuk, V.G. Yuen, J.H.
McNeill, C. Orvig, Synthesis and characterization
of dual function vanadyl, gallium and indium
curcumin complexes for medicinal applications,
J. Inorg. Biochem. 99 (2005) 2217-2225. https://
doi.org/10.1016/j.jinorghio.2005.08.001.

K. Priyadarsini, The Chemistry of Curcumin:
From Extraction to Therapeutic Agent, Molecules
19 (2014) 20091-20112. https://doi.org/10.3390/
molecules191220091.

P.C. Thang, P.T. Thuy, T.T.K. Ngan, L.C. Dinh,
D.T. Dat, T.T. Nguyet, Synthesis, structural
characterization of  4°,4°’-dimethoxy-4-
methylcurcumin  and  evaluation of its
complexation with Co?" and Cu?* (in Vietnamese),
Vietnam Journal of Chemistry 56 (2018) 113-117.
J.T. Mague, W.L. Alworth, F.L. Payton, Curcumin
and Derivatives, Acta Cryst. C 60 (2004) 608-
610. https://doi.org/10.1107/s0108270104015434.


https://doi.org/10.1016/j.bmcl.2012
https://doi.org/10.1007/s11
https://doi/
https://doi.org/10.1107/S0021889
https://doi.org/10.3390/

