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TOM TAT

Nghién ciru 1y thuyét twong tdc giita [PtCl (Eteug)] va 8-hydroxyquinolin tai mirc Iy thuyét B3LYP/
LanL2DZ, thu dwge 6 cdu triic bén. Bién thién enthalpy va bién thién nang lwong tw do Gibbs ciia cdc
phdn img tao phirc trong khodng 36,28 - 113,19 kcal. mol* va 43,05 - 113,03 kcal.mol™. Két qua phén
tich AIM cho thdy d¢ bén ciia phitc dwoc quyét dinh chii yéu boi twong tac Pt+N, Pt-O ciing véi su bo
tro ciia lién két hydro O—H-Cl, C—HO, C—H-Cl. Bén canh dé, phirc Pt(Il) chita etyleugenoxyaxetat
va 8- hydroxyquinolin diege tong hop va phan tich cau triic dwa vao cdc phé IR, 'H NMR, NOESY. Pdng
chit y, cdc dir liéu phé do dwgc phit hop voi két qua tinh toan tai mirc Iy thuyét B3LYP/LanL2DZ. Phikc
[PtCl(Eteug)(8-HOQ)] c6 hoat tinh khéng ung thw trén 3 dong té bao ung thw ¢ nguoi la KB, LU va MCF-7
voi gia tri IC, (ug) déu nhé tong g 1a 0,27, 0,34 va 0,32 ug/ml.

T khéa: Phirc Pt(II), etyleugenoxyaxetat, 8-hydroxyquinolin.

ABSTRACT

A Theoretical Study on Structure, Stability and Biological Activity of Platinum(II)
Complexes Containing Etyleugenoxyacetate and 8-Hydroxyquinoline

Six stable structures are found of the interaction between [PtCl (Eteug)]" and 8-hydroxyquinoline
at B3LYP/LanL2DZ level of theory. Variations of enthalpy and Gibbs free energies of reactions forming
complexes are in the range of 36.28-113.19 kcal.mol’ and 43.05-113.03 kcal.mol’!. The AIM results
indicate that the stability of complexes is mainly determined by the Pt N, Pt--O interactions with an
additional complementary of O—H--Cl, C—H--O, C—H--Cl hydrogen bonds. Besides, Pt(Il) complexes
containing etyleugenoxyacetate and 8-hydroxyquinoline are synthesized and characterized by IR, 'H NMR,
NOESY spectra. It is remarkable that data from experimental spectra are well matched with the results
of the calculations using the B3LYP/LanL2DZ level of theory. [PtCl(Eteug)(8-HOQ)] shows a potential
anti-cancer cytotoxicity on three the human cancer cells KB, LU and MCF-7 with small IC , values of (.27,
0.34 and 0.32 pg/ml, respectively.

Keywords: Pt(Il) complexes, etyleugenoxyacetate, 8-hydroxyquinoline.
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nam 60 cua thé ky XIX, cac nha khoa hoc dd quan tAm nghién ctru dé tim ra nhirng loai thudc chita
can bénh nay. Cac thé hé thude khang ung thu cta phice Pt(II) da dugc nghién ctru va st dung nhu
cisplatin, cacboplatin, oxaliplatin [1], [6]. Tuy nhién, cac thé hé thudc nay chi c6 hoat tinh chéng
ung thu cao dbi véi mot sé dong té bao, dong thoi lai d& gay ton thuong nghiém trong ddi voi
mot s6 bd phan nhu than, thinh giac, tay xwong, gdy mat nudc...[1]. Do d6 viée nghién ciru cac
dan xuat cua phuc Pt(II) c6 kha ning giam doc tinh, it tic dung phu va khang dugc nhiéu dong
té bao ung thu hon dang la van dé thu hat nhiéu nhoém nghién ctru vé hoa hoc, dugc hoc, sinh - y
hoc [2], [3]. Bén canh cac phtrc Pt(II) twong tu nhu cisplatin, cac phirc chat Pt(II) chta arylolefin
thién nhién nhu safron, eugenol va mot sé dan xuét ctia eugenol nhu ankyleugenoxyaxetat (ankyl
1a metyl, etyl, propyl) di dugc tong hop va thir nghiém hoat tinh khang ung thu va cho hiéu qua
kha quan ddi v6i cac dong té bao ung thu gan Hep-G2 va RD [4], [5]. Tuy nhién ciu trac khong
gian, ban chét va vai trd cua cac twong tac hinh thanh trong phirc khong thé duoc xac dinh boi
phuong phap X-ray don tinh thé va céc tinh chét vat li ctia phitc. Bén canh dé cac nghién ctru co
su két hop gitra 1y thuyét, thuc nghiém va hoat tinh sinh hoc ctia phirc Pt(II) chwa dugc nghién ctru
nhiéu. Tur nhitng 1y do trén, chiing toi tién hanh nghién ctru phirc [PtCl(Eteug)(8-HOQ)] thong
qua cac dir liéu thu dugc tir thuc nghiém va phuong phéap hoa hoc tinh toan. Trong cong trinh nay,
phtc [PtCl(Eteug)(8-HOQ)] duoc tong hop lai theo nghién ctru ctia Chi va cong sy [6] nham thi
hoat tinh sinh hoc trén 3 dong té bao mdi, dong thoi khao sat trong tac giita [PtCl(Eteug)] va
8-hydroxyquinolin (8-HOQ) bang phuwong phéap hoa hoc tinh toan. Tir d6 cdu trac hinh hoc, ban
chat va vai trd cta cac tuong tac hinh thanh anh huong dén d6 bén cua phirc dugc xac dinh. Céac
két qua tinh toan dugc so sanh véi dit liéu phan tich pho IR, 'H NMR, NOESY tir thuc nghiém.
San pham tong hop phire [PtCl(Eteug)(8-HOQ)] duoc thim do hoat tinh khang ung thu trén mot
s6 dong té bao méi.
2. Phwong phap nghién ciru
2.1. Phuwong phap tinh toan

Céc tinh toan cho hé nghién ctru nay dwoc thyuc hién bang phan mém Gaussian 09 (phién
ban A.01) [7] trong khuon khé thuyét phiém ham mat do DFT [8], [9]. Céc phirc dugc tdi vu &
mirc 1y thuyét B3LYP/LanL.2DZ [10]. Dé nghién ciru d6 bén cac phirc, chiing t6i tién hanh tinh
cac thong sd nhiét dong: bién thién enthalpy (AH) ) va bién thién ning luong tu do Gibbs
(AG?3,;) cho cac phéan g tao phirc theo cong thirc sau:

AH;‘)X K= |:Z (Eo + Hcorr)sp - Z (Eu + Hcorr)pu ]

MG =[ X (B, +Gapr)y = 2By + Gy |
Dé tim hiéu ban chét cac twong tac hinh thanh, phan tich AIM duoc tién hanh & cting mirc
Iy thuyét. Hinh hoc topo ctia cac phtrc bén va cac gia tri mat do electron (p(r)), Laplacian (V2p(r)),
téng ning luong mat do electron khu tra (H(r)) tai diém t6i han lién két (BCP) duogc tinh béing
phan mém AIM 2000 [11], [12]. Phé IR cua phtic chét thu duoc tir phwong phap hoa hoc tinh toan
duogc nghién ctru va so sanh v6i két qua thuc nghiém.
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2.2. Thuwec nghiém

Phtic [PtCl(Eteug)(8-HOQ)] dugc tong hop lai dua theo quy trinh ctia Chi va cong su [6] dé
nghién ctru cAu tric dua vao céac dit lidu phé va thtr hoat tinh sinh hoc trén 3 dong té bao méi KB,
LU, MCF-7 ma nghién ctru trudc do chua thuc hién. Pho IR thuc nghiém cua phtc chét nghién
ctru duoc do bang k¥ thuit tao mau ép vién KBr trong ving 4000 + 400 cm'; phd 'H NMR va
NOESY cua phuc chét duge ghi trén may Brucker AVANCE 500 MHz, tat ca & 298-300 K tai Vién
Hoa hoc thudc Vién Khoa hoc va Cong ngh¢ Viét Nam. Hoat tinh sinh hoc cta phirc chét duge
thtr nghiém tai Phong thir nghiém hoat tinh sinh hoc-Vién Hoa hoc cac hop chét thién nhién trén
cac dong té bao ung thu: KB - ung thu biéu mo, LU - ung thu phdi va MCF-7 - ung thu vu.

3.  Két qua va thio luin
3.1. Nghién ctru tinh toan vé ciu tric, dd bén va ban chit twong tic giira [PtCL(Eteug)] va
8-hydroxyquinolin

Téi wu hoa hinh hoc cua tuong tac giita [PtCL(Eteug)] va 8-HOQ tai murc ly thuyét B3LYP/
LanL2DZ thu dugc 6 cau tric bén duge ki higu X-An, véi X=Trans, Cis; n = 1,2, 3 1a sb thir tu
cac dong phan. Hinh 1 trinh bay c4u trac hinh hoc bén ciia cc phtrc.

Trans-Al
a) [PtCl (Eteug)(8-HOQ)]

Trans-A2 Cis-A2
b) [PtCl (Eteug)(8-HOQ)]
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Trans-A3 Cis-A3
¢) [PtCl(Eteug)(8-HOQ)]

Hinh 1. Cdu triic hinh hoc bén ciia cdc phirc tai mirc 1y thuyét B3LYP/LanL2DZ

Dua vao Hinh 1 cho théy, Pt phéi tri v6i 8-HOQ qua hai trung tim phan tmg 1a N va O vi
trén cac nguyén tir ndy ¢ cip electron ty do. Trong d6, phéi tir 8-HOQ & vi tri cis hodc trans so
v6i nhanh allyl cia phéi tir eteug. Khi Pt(IT) phdi tri voi 8-HOQ tai nguyén tir N hodc O va thay
thé 1 nguyén tir Cl trong [PtCL(Eteug)], thu duoc cac phuc Trans-Al, Cis-Al, Trans-A2 va
Cis-A2 tuong ung. Khi Pt(II) phoi tri voi 8-HOQ qua ca N va O, thay thé ca hai nguyén tir Cl,
chung t61 thu dugc hai phtic Trans-A3 va Cis-A3.

Dé khao sat kha nang phan tng giita [PtCl(Eteug)] va 8-HOQ, bién thién enthalpy va ning
luong tu do Gibbs dugc tinh ¢ pha khi tai muc ly thuyét B3LYP/LanL2DZ (li¢t ké 6 Bang 1).

Bing 1. Bién thién enthalpy (AHS,.) va nang heong tw do Gibbs (AGYys) (kcal.mol”)

298

tai B3LYP/LanL2DZ

Phitc AHS,, AGS,, Phirc AHS,, AGS,,
Trans-Al 38,56 43,16 Cis-A2 113,19 113,03
Cis-Al 36,28 4391  Trans-A3 50,49 43,05
Trans-A2 112,81 112,18  Cis-A3 55,19 51,09

Két qua cho thay khi thay thé mot nguyén tir Cl & vi tri frans hodc cis boi nguyén tir N
ctia 8-HOQ, phan tmg tao phirc Trans-A1l va Cis-Al c6 bién thién enthalpy 1a thip nhét so véi
cac qud trinh con lai. Trong do, Cis-Al c6 AHj,, nho hon Trans-Al khoang 2,28 kcal.mol™.
Tuy nhién bién thién ning luong ty do Gibbs ciia Cis-A1 cao hon Trans-A1 mét it, diéu nay phu
hop v6i anh hudng cia hiéu tmg trans trong phirc chat vudéng phang [3]. Mt khac, cac thong sb
nhiét dong AH’, va AG?, cua phan Umg tao Trans-A2 va Cis-A2 nam trong khoang 112,81 -
113,19 kcal.mol! va 112,18 - 113,03 kcal.mol"! twong trng, 16n hon nhiéu so véi cac hudng con
lai. Nhu vay, Pt uu tién phdi tri v6i nguyén tir N hon so véi nguyén tir O ciia 8-HOQ. Khi Pt phdi
tri voi ca N va O cua 8-HOQ thay thé hai nguyén tir Cl, bién thién enthalpy cta phan tng tao
phtrc Trans-A3 1a 50,49 kcal.mol™, 16n hon so véi cac phan ung tao Trans-Al va Cis-A1 khoang
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11-14 kcal.mol"'. Trong khi d6 bién thién ning lugng tw do Gibbs cuia phan ting tao phirc Trans-A3
thip hon so voi Trans-A1 va Cis-A1 khoang 0,75 - 0,86 kcal.mol"'. Diéu nay co6 thé giai thich dya
vao hiéu tmg chelat d6i v6i phitc Trans-A3. Tir két qua Bang 3.1, c6 thé du doan phan tng giita
[PtCl,(Eteug)] va 8-HOQ xay ra theo nhiéu giai doan. Trong d6, hudng Pt(IT) phdi tri véi 8-HOQ
qua ca 2 nguyén tir N va O thuan lgi hon so v&i cac hudng Pt(IT) chi phdi tri qua nguyén tir N (co
ning luong xap xi) hodc nguyén tir O ctia 8-HOQ. Ngoai ra, cac gia tri AHS,,va AGg.ctia phan
ting déu duwong, do d6 kha ning thay thé phdi tir C1 boi 8-HOQ trong phirc Pt(IT) & pha khi khong
thuan loi vé mat nhiét dong.

Dé ching minh rd hon sy ¢ mit va vai tro ctia cac tuong tac 1am bén trong phire, phan tich
AIM dugc thyc hién ¢ ciing mirc 1y thuyét cho tat ca cac phirc. Két qua cho thdy c6 sy ton tai cac
diém toi han lién két (BCP) gitra céc tiép xtc, chimg to di xay ra tuong tac gitta phirc Pt(II) véi
8-HOQ. Khi phan tich AIM, nhin chung mat d¢ electron (p(r)) cta twong tac Pt--X (X=N, O) va
lién két hydro O—H--Cl nam trong khoang 0,0989-0,1104 au va 0,0270-0,0275 au twong tmg. Bén
canh d6 gia tri V2p(r) tai BCP cua nhiing twong tac ndy trong cac phirc déu duong, dong thoi H(r)
lai 4m nhe. Piéu d6 ching té twong tac Pt--X va lién két hydro O—H--Cl trong cac phtc tao thanh
thudc loai trong tac yéu c6 mot phan ban chit cong hoa tri [12]. Ngoai ra, két qua phan tich con xuét
hién cac lién két hydro C—H---O, C—H--Cl véi gié tri p(r) nam trong khoang 0,0078 - 0,0192 au,
V(p(r)) > 0 va H(r) > 0 nén céc lién két hydro nay thudc loai trong tac yéu khong cong hoa tri
[12]. Tuy nhién gia tri p(r) tai BCP cua cac lién két hydro nam trong khoang 0,0078 - 0,0275 au bé
hon nhiéu so véi twong tac Pt-X (X=N, O) nam trong khoang 0,0989-0,1104 au, chimg t6 dd bén
clia cac phuc duge quyét dinh chu yéu boi tuong tac Pt-++N, Pt-+O va cac lién két hydro O—H--Cl,
C—H-0 va C—H--Cl déng vai tro bd tro.

Bidng 2. Mdt do electron (p(r)) (au), Laplacian (Vp(r)) (aw), H(r) (au) tai cic BCP,
dé dai (v, A) cia lién két hinh thanh

Phire BCP p(r) Vip(r) H(r) r
Pt---N 0,1000 0,3771 -0,0255 2,11
O5-H25---CI3 0,0275 0,0714 -0,0013 2,17
Trans-A1
Cl1-H12---01 0,0172 0,0784 0,0030 2,20
C8-H4---Cl13 0,0087 0,0311 0,0013 2,83
Pt---N 0,1029 0,3995 -0,0262 2,09
0O5-H25---Cl1 0,0270 0,0677 -0,0013 2,19
Cis-Al
Cl11-H12---01 0,0192 0,0855 0,0028 2,15
C8—-H4---Cl13 0,0096 0,0336 0,0013 2,78
Pt--O 0,1030 0,4625 -0,0218 2,09
Trans-A2
C8—-H4---Cl13 0,0109 0,0374 0,0014 2,69
Pt---O 0,0989 0,5333 -0,0178 2,08
Cis-A2
C8—H4:--05 0,0101 0,0497 0,0027 2,74
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Pt---N 0,1104 0,4153 -0,0302 2,06
Pt---O 0,1015 0,4406 -0,0220 2,05
Trans-A3 Cl11-H12---01 0,0170 0,0775 0,0030 2,20
C15-H19---C12 0,0105 0,0370 0,0014 2,70
C8-H4:--05 0,0078 0,0373 0,0022 2,57
Pt--N 0,1104 0,4240 -0,0296 2,06
Pt---O 0,1032 0,4489 -0,0232 2,05
Cis-A3
Cl11-H12---01 0,0180 0,0805 0,0029 2,18
C8—-H4--CI3 0,0099 0,0344 0,0014 2,77

Céc sb liéu Bang 2 cho thay gid tri p(r) tai BCP cua tuong tac Pt--N cta phiic Cis-Al
(0,1029 au) 16n hon so v&i Trans-A1 (0,1000 au). D6i v6i hai phitc Trans-A2 va Cis-A2, gia
tri p(r) tai twong tac Pt---O cua phuc Trans-A2 (0,1030 au) 16n hon so véi phiac Cis-A2 (0,0989
au) ching to Cis-A1 bén hon Trans-A1 va Trans-A2 bén hon Cis-A2, diéu nay phu hop vé6i két
qua phén tich nang lugng. O hai phitc Trans-A3 va Cis-A3 ta thay, cac gia tri (r) tai cac tuong
tac Pt--N (0,1104 au) va Pt--O (0,1015 - 0,1032 au) déu 16n hon so véi cac phirc Trans-Al,
Cis-Al, Trans-A2 v Cis-A2. Két qua trén pht hop v6i d dai lién két trong hai phirc Trans-A3
va Cis-A3, d6 dai lién két Pt-N ngén hon so v6i Trans-A1 va Cis-A1 (2,06 (A) so voi 2,11 (A) va
2,09 (A), trong tng), d6 dai lién két Pt-O cua Trans-A3 va Cis-A3 ngin hon so v6i Trans-A2 va
Cis-A2 (2,05 (A) so v6i 2,09 (A) va 2,08 (A), twong tmg). Vay c6 thé két luan rang khi Pt(IT) phbi
tri voi 8-HOQ qua ca 2 vi tri N va O tao hai phtic Trans-A3 va Cis-A3, cac tuong tac hinh thanh
trong phtrc bén hon so vdi cac twong tac trong cac phirc con lai va hidu timg chelat dong vai tro
quan trong d6i véi viée 1am bén phirc. Trong d6 phirc chat bén nhat 1a Trans-A3 khi Pt(II) phbi
tri qua ca N, O cua 8-HOQ va nguyén tir N ndm & vi tri frans so voi nhanh allyl. Nhu vay yéu t6
quyét dinh san pham chinh cta phéan tng giira [PtCl,(Eteug)] va 8-HOQ co6 thé 1a hiéu tng trans,
hiéu tmg chelat, dung mai, cac yéu té dong hoc va diéu kién phan tmg.

Tur nhiing 1ap luan trén, ching t6i du doan céc giai doan tao phtrc khi xay ra tuong tac gitra
[PtCL(Eteug)] voi 8-HOQ:

A el h / -~
/Pt\ /
Cl Cl + 8-hydroxylquinolin
.
.Cr \ /

H;CO Sol, -Cl H;CO
OCH,COOCH,CH, 1) OCH,COOCH,CH,

/
-Sol, -HC1
N /
H;CO
OCH,COOCH,CH,4 OCH,COOCH,CH;
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Giai doan déu tién cla twong tic gitta [PtCL(Eteug)]” va 8-HOQ la Pt(II) phdi tri véi
nguyén tir N trong 8-HOQ va tach ion CI', tao thanh phirc Trans-A1 hoic Cis-A1. Sau d6 phdi tir
ClI tuong tac voi nguyén tir H cia nhom hydroxyl s€ bi tach ra dudi sy solvat hoa cua dung méi,
tao thanh HC1 va cac san phdm Trans-A3 hoic Cis-A3 c6 cau tric vong 5 canh bén, trong d6 phirc
Trans-A3 13 san pham bén nhat.

Phuong trinh phan tmg cua tuong tac gitra [PtCl (Eteug)] va 8—HOQ nhu sau:

10
1 17
9/’\ {C 9 /\
~Cl 15 16 16
Cl1 14 =
3 5 + \
K
76 2 6 13 N + KCl+ HCI
H;CO 1 OH
OCH,COOCH,CH, OCHZCOOCH CH3
7a 11 12
trans

3.2. Phain tich cu tric phirc chit dua vao cac dir liéu phd
3.2.1. Phé héng ngogi ciia phirc chit
Dé danh gia sy pht hop ciia cau tric bén ciia phirc twong tac [PtCl,(Eug)] voi 8-HOQ tai
mirc 1y thuyét B3LYP/LanL2DZ, phd hong ngoai (IR) cta phitc Trans-A3 dugc so sanh véi két
qua thu duoc tir thuc nghi€m va trinh bay & Hinh 3.
3.0 -

28
284

s [ ]
204 .

4 ‘ l
3 ' | , |-
1.0 ‘ o | .:"-.
‘ Yol " B i{ o
0.5 | 1. ' ”I - | l '| 1 ---
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0.0 T ‘..- . + - H ' “ o0 - N 'l‘ il WA '
4000 2500 2000 2000 2000 moo HXX) DCKJ povey e 2000 190 prony 1500 oo
Wavenumbeers (cm-1) Wovenmters o= 7)
a) Phé IR tinh todn b) Phé IR thiee nghiém

Hinh 3. Phé IR tinh todn va thiee nghiém ciia phirc [PtCIl(Eteug)(8-HOQ)]

Hinh 3a va Hinh 3b xut hién day du cac van phd hip thu dic trung cua Eteug va 8-HOQ.
Vi du, & ca hai phd déu c6 van hap thu v6i cuong dd manh ¢ 1704 + 1743 cm™ tuong tng véi
nhém C=0 trong eteug. Ngoai ra, sy giam tan sd cta lién két C=C nhéanh allyl (1504 + 1560 cm™)
so v6i & dang tu do cua eteug (1640 cm™) va sy xudt hién van hap thu trung binh & tan sé thap
hon khoang 444 + 490 cm' dic trung cho dao dong hoéa tri cua lién két Pt-(C=C) ching t6 su tao
phtre cua Pt(IT) voi ndi d6i C=C cua nhanh allyl. Bén canh do, & ca phd IR thuc nghiém va tinh
toan cua phirc [PtCl(Eteug)(8-HOQ)] khong thdy xuat hién van phd dic trung cho dao dong hoa
tri cia nhom OH nam trong khoang 3508 + 3620 cm’!, ching t6 8-HOQ di mat H & nhém OH
khi tham gia tao phirc va cac van hap thu ctia tuong tac Pt--N, Pt-+O dugc nhin thdy 2 pho trong
ving 510 + 540 cm, nén Pt(II) da tao phirc v6i 8-HOQ qua nguyén tir N va O. Nhin chung, ph6
IR cua phirc chat thu duogce tir phwong phap tinh toan twong d6i phit hop véi phd IR thuce nghiém.
Su sai khac mt it vé tan sé dao dong hoa tri giita 2 phd do két qua tinh phd IR ctia phuong phap
tinh toan dugc thuc hién ¢ pha khi tai mtc ly thuyét B3LYP/LanL2DZ, trong khi két qua thuc
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nghiém dugc do voi dung méi, ki thuat KBr rin va ép vién & 298 — 300 K, va sai khac nay 1a cho
phép ddi véi viée dung mirc 1y thuyét B3LYP/LanL2DZ trong tinh toan phd IR.

Bing 3. Céc van hép thu chinh ciia phirc [PtCl(Eteug)(8-HOQ)] tir két qud thuc nghiém
va tinh toan

vCH (thom, v v vC=C, VC-C, VPt-O
CH (béo) Cc=0
anken) vC=N VC-O th-N

Trans-[PtCl(Eteug)(8-HOQ)] 3065 2980;2937 1743 1576; 1505 1218;1031 540 452

Phurc

" Veec=c)

Trans-A3 3080 2984;2944 1704 1616; 1536 1232;1032 536 464

% sai sO 0,49% 0,13 - 0,24% 2,24% 2,01 - 2,48% 0,1 - 1,14% 0,74% 2,59%

3.2.2. Phé '"H NMR va NOESY ciia phiic chit

Dé quy két duoc cac tin hidu proton trén phd 'H NMR cua phirc [PtCl(Eteug)(8-HOQ)]
(ki hiéu N2), chung t6i dua vao phéan tich tin hi¢u cta tirng proton trong phurc gitra Pt(Il) voi eteug
clia tac gia [14] va so sanh chiing véi tin hiéu cua timg proton trong 8-HOQ tu do dua véo cac yéu
t6 do dich chuyén hoa hoc, cuong d6 twong ddi ciia cac van phd va sy tach van phd do tuong tac
spin-spin va gia tri hing s tach J ddi voi mdi van phd. Cac tin hidu proton duoc quy két thé hién
trong Bang 4 va Bang 5.

Bing 4. Tin hiéu céng huong cia cac proton ciia nhém ankyl trén phé 'H NMR trong phirc chat
[PtCl(Eteug)(8-HOQ)], é(ppm), J(Hz)

Phitc H3 H5 H6 H7a H7b H8a
6,92 dd 3,27 dd
14 X 2 ’
[PtCI(Eteug)(8-HOQ)| ZJ 1 5d 38,0 2388 (‘)1 460s 3,48 2J15,0
’ 91,5 : 33 6,0
Phurc HS8b H9 H11 H12 H10cis H10trans
3,59 dd 473 d 476d
’ 41 12 : :
[PtCI(Eteug)8-HOQ)]  J 15,0 25J5 ? 7‘? o 75 81 J 70 Ot 37 8,0 3 14,5
37 6,0 pu : : 2,70 2170

Bdng 5. Tin hiéu cong huong cua cac proton cia 8-hydroxyquinolin tw do va 8-hydroxyquinolin
phoi tri trong phire chat [PtCl(Eteug)(8-HOQ)] d(ppm), J(Hz)

8-HOQ HI13 H14 HIS  HI6  HI7  HIS
Tu do 8,76 7,38 810 729 744 718
Pt\
' POdd T ag1dd 874dd
YY) 75,0 ’ ’ 722d 750t 7,05d
BN AN A1 N2 3] 8,5 3J 8,5
& 1,0 U0 T8O 80
U500 910
3JPtH 33
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Dua vao phd "H NMR cuia phirc chit [PtCI(Eteug)(8-HOQ)] chiing t6i d quy két duoc cac
proton trong phtic chat ciia mot bo tin hiéu tmg v6i cdu hinh frans va sb liéu dugc dua ra trong
Bang 4 va 5. Bang 5 cho thdy d6 chuyén dich héa hoc cta cac proton & 8-HOQ da phdi tri déu
16n hon so voi do chuyén dich hoa hoc ciia cac proton trong 8-HOQ tu do tuong tng, chiing to
amin d3 phéi tri v6i Pt(Il) qua ca nguyén tir N va O. Bén canh d6, chiing t6i phan tich mét phan
phd NOESY ciia phirc chit [PtCI(Eteug)(8-HOQ)] dua trén hiéu ing Overhauser dé phat hién cac
proton & gan nhau trong khong gian, két qua quy két & Hinh 5. Trén mot phan phd NOESY ctia
phire [PtCI(Eteug)(8-HOQ)] khong thay céc pic giao gitta H9, hoac H10cis, H10trans véi H cia
8-HOQ chimg t6 8-HOQ & xa eteug. Két hop giira phan tich phd 'H NMR vé6i phd NOESY cuia
phirc chét, ¢6 thé két luan trong phtrc chat [PtCl(Eteug)(8-HOQ)] nguyén tir trung tam Pt(II) da
tuong tac véi 8-HOQ tai hai vi tri Pt-~-N va Pt-O, trong d6 nguyén tir N nam & vi tri trans so véi

nhom allyl.
: ‘ b el
| ‘ ! aw:- i l,is“ H7b
" ) d 4 . L. Hsb
v s - - 4.0 L
UL GG —
‘ B 0 H7a
RN N | W | W |V v ,,L l (AN ‘v'\ki“_\ 5.0 ! it Oorans
TAer v te ta 1r 9n ev as es s W a8 4 s e 5.8 " 1O
i) - A/ A '
»l N e | = |- \= ;’ Y - €. 0 T T T T T,
% 5 B B ?ff ?_'f . 8 B BER B & 9.5 5.0 8.5 8.0 7.57"
Hinh 4. Phé 'H NMR ctia phire [PtCl(Eteug)(8-HOQ)] Hinh 5. Phé NOESY ciia phikc
thuc nghiém [PtCl(Eteug)(8-HOQ)] thuc nghiém

3.3. Két qua thim do hoat tinh sinh hoc ciia phire chit tong hop

Sau khi tong hop va xac dinh duoc cong thirc cau tao ctia phirc chét, chung toi tién hanh thi
hoat tinh ddc té bao cuia phirc [PtCl(Eteug)(8-HOQ)] trén 3 dong té bao: ung thu biéu mo (KB),
ung thu phéi (LU) va ung thu va (MCF-7). Két qua dugc trinh bay ¢ Bang 6.

Bing 6. Két qua thir hoat tinh djc té bao ciia phire chdt tong hop

Gia tri IC, (ng) cﬁa,mﬁu thir trén cac dong

STT Tén miu te bao
KB LU MCF-7
Déi chimg Ellipticin 0,62 - 1,25
1 [PtCl(Eteug)(8-HOQ)] 0,27 0,34 0,32

Két qua thir hoat tinh doc té bao ddi voi phirc chét trén rat kha quan, phirc chat co hoat
tinh khang ca 3 dong té bao ung thu. Pic biét, cac gia tri IC,, trén ca 3 dong té bao ung thu cia
phirc [PtCl(Eteug)(8-HOQ)] déu nho hon so voi Ellipticine — mot chat co hoat tinh chéng ung
thu manh.
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4.  Kétluin

1. X4c dinh dugc 6 cdu tric bén cia phirc tuong téc giita [PtCL(Eteug)] va 8-HOQ véi
bién thién enthalpy va bién thién ning lugng Gibbs trong khoang 36,28 - 113,19 kcal.mol"! va
43,05 - 113,03 kcal.mol"!, twong tng. Phirc [PtCl(Eteug)(8-HOQ)] bén nhét c6 cu hinh trans
(Trans-A3) trong d6 Pt(II) phdi tri v6i 8-hydroxyquinolin qua ca N, O va nguyén tr N & vi tri
trans so voi nhom allyl.

2. Két qua phan tich AIM cho thiy tuong tac Pt--X (X=N, O) va lién két hydro O—H---Cl 1a
tuong tac yéu va c6 mot phan ban chat cong hoa tri, cac lién két hydro C—H-+O, C—H-+-Cl thudc
loai lién két yéu khong cong hoéa tri. PO bén cua cac phirc duge quyét dinh boi twong tac Pt-+N,
Pt-+O cuing véi su bo tro cua lién két hydro O—H-Cl, C—H--O va C—H:--Cl.

3.Pho IR, "H NMR va NOESY thuc nghiém cho thiy c6 su phit hop va trong dong cao voi
két qua tinh toan tai mirc Iy thuyét B3LYP/LanL2DZ.

4. Phirc [PtCI(Eteug)(8-HOQ)] c6 hoat tinh ddc té bao trén ca 3 dong té bao ung thu moi:
KB, LU, MCF-7 v6i gia tri IC,  tuong tmg la 0,27, 0,34 va 0,32 pg/ml.
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Cong trinh nay dugc hoan thanh véi sy tai trg cua Bo Gido duc va Pao tao trong dé tai ma
s6 B2017-DQN-04.
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