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Abstract

Two organometallic complexes of platinum(ll), [PtCly(Meug)(p-CICsH;NH,)] (M1) and [PtCl(Meug-1H)(p-
CICsH;NH,)] (M2) (Meug: methyleugenol), have been synthesized for the first time. The structures of M1 and M2
were determined by crystalline water, Pt analysis, EDX, IR, *H NMR, **C NMR and HSQC spectra studies. In these
complexes, p-chloroaniline coordinates with the Pt(Il) via N. In M1, Meug only coordinates with Pt(ll) through C=C of
the allyl group and the N atom occupies the trans-position in comparison to the allyl group. In M2, deprotonated Meug
(Meug-1H) is bound up with platinum(Il) both at ethylenic double bond of allyl group and at the C5 atom of benzene
ring resulting in the cyclic complexe in which the N atom and the allyl group are cis positions to each other. M2 exhibits
activity against MCF7 human cancer cell line with 1Cs, value of 92.23 pg/ml.
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1. MO PAU

Pén nay di c6 ba thé hé thudc véi hoat chét la
phtic chat cua platin(ll) duoc sir dung rong réi trong
viéc diéu tri nhiéu bénh ung thu khac nhau & nguoi
V6i tén thuong pham la Cisplatin, Cacboplatin va
Oxaliplatin. Tuy nhién, do chiing c6 doc tinh cao va
chua dap tmg duoc sy gia ting cua cac thé loai ung
thu nén viéc nghién ctu tim ra cac phic chat méi
cua platin(11) véi hy vong hoat tinh khang té bao ung
thu cao, doc tinh thip van dang thoi thic cac nha
khoa hoc [1-3].

Metyleugenol (4-allyl-1,2-dimetoxy benzen) la
mot arylolefin duoc tim thay trong tinh dau ot, xa,
hing qué, hoa hoi hoic dugc tong hop tir eugenol
(thanh phan chinh cua tinh dau huong nhu). Pay 1a
mot hop chat c6 hoat tinh sinh hoc va dugc sir dung
lam hwong liéu, chat bao quan trong cong nghiép
[4]. Gan day, metyleugenol (Meug) d duoc dua vao
cau phdi tri Pt(ll) véi hy vong tao ra cac phic chat
c6 hoat tinh khang té bao ung thu cao, doc tinh thép.
Mot s6 két qua da dugc cong b trén céac tap chi
quéc té uy tin [5-7]. Tuy nhién, phic chat cia
platin(ll) chaa Meug va p-cloanilin lai chua dugc
nghién ctu. Trong bai bao nay, ching toi trinh bay
két qua tong hop, cau tric va hoat tinh khang té bao
ung thu cua hai phic chat Pt(Il) chira Meug va p-
cloanilin.

2. THUC NGHIEM
2.1. Tong hep phiic chat

Phac  chit  K[PtCly(Meug)] (MO) va
[Pt,Cl,(Meug-1H),] (NO) dugc tong hop dua theo tai
ligu [6].

* Tong hop phic chat [PtCl,(Meug)(p-
cloanilin)] (M1): nhé tir tir dung dich chiaa 1 mmol
p-cloanilin trong 5 ml etanol vao dung dich chura 1,0
mmol MO trong 10 ml nuéc, khudy ¢ 30 °C, sau 15
phat thay xuat hién két taa mau vang. Sau 5 gio, loc
thu két tua, rira két tua bang dung dich HCI 0,1 M,
nuéc va etanol lanh thu duoc chit bot mau vang
nhat. Két tinh lai san pham trong hdn hop etanol-
axeton ti 1¢ 3:1 (v/v) thu duoc tinh thé nho hinh
khéi, mau vang tuoi. Ki hiéu san pham la M1. Hiéu
suat phan ng 85 %.

* Tong hop phic chat [PtCI(Meug-1H)(p-
cloanilin)] (M2): nhé nhanh dung dich chaa 2,0
mmol p-cloanilin trong 5 ml etanol vao hén hop
chira 1,0 mmol NO trong 5 ml axeton, khuéy o 30
°C. Sau 5 pht hdn hgp dong nhat, loc thu dung dich
sach mau vang nhat, tiép tuc khudy & 30 °C, sau 15
phdt xuét hién két tia. Sau 3 gio, loc va rira két tua
bang dung dich HCI 0,1 M, nuéc va etanol lanh thu
dugc chat bot mau tring nga. Két tinh lai san phdm
trong hon hop etanol-axeton ti 18 1:1 (v/v) thu duoc
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tinh thé nho hinh khéi, mau trang nga. Ky hi¢u san
pham la M2. Hiéu suat phan tng 87 %.

2.2. Thuc nghiém

Ham luong Pt, nuéc két tinh duoc xac dinh bang
phuong phap trong lugng tai Khoa Héa hoc, Truong
Pai hoc Su pham Ha Noi. Cu thé nhu sau:

- Xdc dinh ham leong nwéc két tinh: Can
chén da siy kho & 50-55 °C, ghi khéi luwong m;.
Cho vao chén 80-100 mg miu va sy & 50-55 °C
dé lam mat nuéc am. Sau 2-3 gio, lam nguoi
chén trong binh hat am va can. Lap lai nhiéu lan
dén khéi lwong khong d6i, ghi m,. Tiép tuc siy
mau & 105-115 °C trong khoang 3 gio. Lam
ngudi chén trong binh hat am roi can, lap lai
nhiéu lan dén khoi luong khong ddi, ghi ms. Ham
lugng nudc két tinh duoc tinh theo biéu thuc:

9%H,0 = T2 "Ms 16005

2—My

- Xdc dinh ham luwong Pt: Nung chén thach anh &
800 °C trong vong 2 gid. DBé ngudi 16 dén dusi 100
°C. L4y chén ra va lam ngudi trong binh hat 4am dén
nhiét d6 phong, can, ghi khéi lwong m,. Cho vao
chén 50-60 mg mau da dwoc lam mat nuéc am. Can,
ghi khéi lwong ms. Nho 2-3 giot dung dich H,SO,
25 % cho tham déu luwong mau trong chén rdi dun
nhe trén bép dién, lap lai nhidu lan dén khi mau
bi khong con khai triang. Cho chén vao 10, nung &
800 °C trong 2 gid. Bé ngudi 16 dén dudi 100 °C rdi
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|y chén ra 1am nguoi trong binh hdt am dén nhiét do
phong. Can, ghi khoi lugng me. Ham lugng Pt
duoc tinh theo biéu thac:

0Pt = e —Ma 10004

my —m,

Phé EDX cua M1 duge do trén may JED-2300
tai Vién Khoa hoc Vit liéu, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam. Phé IR duoc ghi trén may
IMPACT-410-NICOLET trong viing 4000-400 cm™,
mau do & dang vién nén véi KBr. Pho NMR duoc do
trén may Bruker AVANCE 500 MHz, chat chuan la
TMS, tai Vién Hoéa hoc, Vién Han Iam Khoa hoc va
Cong nghé Viét Nam. Hoat tinh tic ché té bao ung
thu ciia M2 dugc thir trén dong té bao ung thu va
(MCF7) tai Vién Héa hoc, Vién Han 1am Khoa hoc
va Coéng nghé Viét Nam.

3. KET QUA VA THAO LUAN

Khi cho p-cloanilin twong tac véi phic chat MO
va NO chung toi da tong hop duoc phirc chat M1 va
M2 véi hiéu suat cao twong tng 85 % va 87 %. Phan
ung cua MO vai p-cloanilin tuan theo quy luat anh
huéng trans, con phan tng cua NO véi p-cloanilin
chiu anh huong cuia yéu té khdng gian. Diéu do co
nghia 1a p-cloanilin & vi tri trans so véi nhanh allyl
trong M1 va & vi tri cis so véi nhéanh allyl trong M2.
Céc phan tng xay ra theo phuong trinh (1) va (2).
S6 chi vi chi cacbon & phuong trinh (1) dung dé
phan tich pho NMR.
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Két qua phan tich ham luong Pt va nudc két tinh
ciia phic chat M1 va M2 theo phuong phap trong
lwgng cho thay M1 va M2 c6 cong thicc pht hop véi
cong thic du kién (bang 1). Phirc chat M1 con duoc

Téng hop, cdu tric, hoat tinh khéng...

ching t6i do EDX dé kiem tra ti 1¢ Pt:Cl. Két qua
cho thay, ti I¢ Pt:Cl tim thay la 1,00:2,83 phu hop
véi cong thirc du kién caa M1 la 1,00:3,00 (bang 1).

Bang 1: Ham lugng Pt, H,0O két tinh, i 18 nguyén tu Pt:Cl
va cac van hap thu chinh trén phé hong ngoai caa phac chat M1 va M2

3 0, , 20N .
) (thljrinr:g]lﬁi%rr]r?/tl’/;h) Ti 1 nguyén tix|\Van hap thu chinh trén phé hong ngoai, cm™
Phurc chat : : Pt : CI (thuc 5
Pt H,O | nghi¢m/tinh) | vy ver Vemo| 2 V(Pt-N, Pt-C)| V(Pt-C=C)
(thom,anken) Vc=c '
[PtCl;(Meug)(CsHsNCI)] | 34,33 0 1,00:2,83 (3262 2938| 1599
(M1) 3415 | 0 | 100300 |3206] 3030 |2g32|1515| °83 | 480
[PtCI(Meug-1H)(CsHeNCI)]| 36,12 0 i 3240 2935| 1590
(M2) 36,45 0 3154 3080 2835 1487 530 440

Két qua phan tich phd IR cua M1 va M2 cho
thay xuat hién day du cac van hap thu déc trung cho
cac nhom nguyén tir trong phan tir phuc chat (Bang
1). Vi du, sy c6 mat caa Meug trong cau phdi tri cia
M1 va M2 duoc dic trung bai cac van hap thuy manh
dic trung cho Vewno trong ving 2938+2832 cm'™.
Trong ca hai phirc chat, Meug da phdi tri vai Pt(Il)
qua lién két C=C cua nhéanh allyl. Biéu nay thé hién
& su giam tan s cua van phd dic trung cho dao
ddng vc=c cua nhanh allyl tir 1640 cmt o Meug tu do
xudng 1599-1487 cm™ va sy xuat hién cua van hip
thu dac tru'ng cho dao dong hoa tri Vipc=c) O khoang
480 440 cm™ trong phan tir phtrc chat. Sy giam tan
sb cuia van phd dic trung cho dao dong vy tir 3450-

3300 cm™ (dang tu do [8]) xubng 3262-3154 cm™
(trong phtc chat) va su xuat hién van hap thu dac
trung cho dao dong vpy 6 580-530 cm?, ching to
p-cloanilin di phéi tri v6i Pt(IT) qua nguyén tir N cia
nhém NH,.

Dé thuan tién cho viéc phan tich phé NMR, s
chi vi tri & Meug va p-cloanilin dugc ki hi¢u nhu
trong phuong trinh (1). Dé quy két cac tin hiéu trén
ph6 'H NMR ctia céc phuc chét, ching t6i dua vao
do dich chuyén héa hoc (ki hiéu 1a ), cuong do van
phé, tuong tac spin-spin, qua d6 da quy két dugc tin
hiéu cua cac proton trong M1 va M2 nhu dugc trinh
bay ¢ bang 2. Hinh 1 din ra phd 'H NMR ciia M1 va
M2 di duoc qui két.
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Hinh 1: Pho *H NMR ciia phirc chat M1 (a) va M2 (b) da dugc qui két

Béng 2 cho thdy, cic van cong hudng cia cac
proton ciia Meug trong phirc chat M1, M2 déu khac
so v6i trong Meug tir do ching t6 Meug da phdi tri
v6i Pt(I). Trong ca hai phirc chat, Meug déu phéi tri

v6i P(1I) qua C=C cua nhanh allyl theo kiéu lién két
ba tam. Diéu nay duogc thé hién ¢ sy giam do dich
chuyén hoa hoc cua H9, H10trans, H10cis so v6i &
Meug tu do, su khong twong dwong cua 2H8 vén
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tuong dwong & phdi tir ty do, dic biét 1 su xuét hién
tin hi¢u v¢ tinh & van cong hudng cua H9, H10cis,
H10trans do **°Pt gy tach voi gia tri 2Jpy tinh duoc
tir cac van cong huong khoang 70-73 Hz [5-7]. Khi
so sanh tin hiéu "H NMR cua Meug trong phuc chat
M1 va M2 ching tdi nhan thiy su khéc biét 16n nhat
la & ving truong yéu. Cu thé, trén phd 'H NMR cua
M2 khdng quan st thay tin cong huong ciia H5 ma

Nguyén Th; Thanh Chi va céng su

chi quan sat thay hai tin hi¢u cong huong dang van
don cua H3 va H6 (hinh 1) ddng thoi gia tri *Jpy, tinh
tur van cong hudong cua H8a rat 16n, 110 Hz, chung
t6 ngoai phai tri voi Pt(Il) qua C=C cua nhanh allyl,
Meug trong M2 con bi tach H5 va hinh thanh lién
két co kim Pt-C5 [5, 7], tic 14 Meug thé hién dung
luong phéi tri 2.

Bang 2: Tin hiéu *"H NMR cua Meug, p-cloanilin tu do va trong cac phic chat nghién ctu, 8 (ppm), J (Hz)

Czﬂ;‘t H3 H5 H6 | H7a| H7b |  Hea Hgb Ho Hi0cis | HiOtrans
T‘(Iagjo ?:]621,3 ;) %’652431%’0 ?fgig 3,754 3,73s 322d%65 586m | 496m | 498m
M1 684dd | 673d 3,09 dd 343dd | 558m |457d%75 ¢
@ | %% (380415 280 [3893838 251505570 [ 22150%7,0 | 0y 70 | e 72 szi'?’%z
AR e e AR
Amin H12/H16 H13/H15 NH,
3D Tudo 6,57 7,07 3,57
a2 N, M1 7,30 ov 7,30 ov 6,15 br
1516 M2 6,98d3J95 7,27d3%195 5,01/4,76 d %1 10,5

(*): dung mdi, (a): CDCls, ov: chong lap, br: van tu.

Bang 2 cho thdy, & cua cac proton cua p-
cloanilin trong phtic chat M1 va M2 déu thay doi so
véi ¢ dang tu do, dac biét la sy ting manh & cua
proton ciia nhém NH, chimng to p-cloanilin da phéi
tri véi Pt(11) qua nguyén tir N. Trén phd caa M2 con
cho thay rd sy phdi tri nay da khong dam bao tinh
dbi xung caa p-cloanilin nhu & dang tu do, didu nay
da lam cho hai proton ctia nhém NH, vén tuong
duong ¢ phdi tir ty do lai tach thanh hai tin hiéu
riéng biét & 5,01 ppm va 4,76 ppm trén phd cia M2.

Do phtic chat M1 va M2 c6 chira nhiéu nguyén
tir cacbon, dé kiém tra sy c6 mat clia cac nguyén tir
cacbon trong phtrc chét ndy, chung toi di ghi phd
3C NMR cua chiing. Bé qui két tin hiéu trén phd **C
NMR cua cac phic chat, ching tdi dwa vao 3, cac

quy tic kinh nghiém vé su anh huéng ciia nhom thé,
tai liéu [5-8], qua d6 da qui két duoc tin hiéu cua cac
nguyén tir cacbon trong M1 va M2 tru tin hi¢u cia
C9 va C10 trong M1 do c6 cudng dé rit nho. Dé qui
két cac tin hidu nay chiing t6i sir dung phd hai chiéu
HSQC (pic giao trén phé HSQC cho biét tuong quan
gitta "H va °C qua mot lién két). Ching han trén phd
HSQC cua phuc chat M1 (hinh 2a) quan sat thay pic
giao A va B giira tin hiéu caa H10trans va H10cis
vGi mot tin hiéu co cuong do yéu o khoang 68 ppm,
d6 1a tin hiéu cua nguyén tir C10. Hinh 2b dan ra phd
3C NMR cua M2 da duoc quy két lam vi du. Két
qua qui két tin hiéu *C NMR cua M1 va M2 duoc
liét ké & bang 3.

Bang 3: Tin hiéu *C NMR cua céc cacbon trong phirc chit M1 va M2, & (ppm)

Chét C1 C2 C3 C4 C5 C6 C7a C7b C8 | C9 | C10

M1 1478 | 1489 | 112,3 | 130,7 | 120,8 | 1114 55,9 55,9 | 39,8 | 98,0 | 68,0

M2 1452 | 147,6 | 108,3 | 140,7 | 130,7 | 116,8 56,1 559 | 37,9 | 89,3 | 62,2
Cil1 Ci12 C13 C14 C15 C16

M1 138,0 | 129,8 | 1234 | 130,7 | 1234 | 129,8

M2 138,0 | 1295 | 1215 | 121,3 | 1215 | 1295
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12,13

15,16

Téng hop, cdu tric, hoat tinh khéng...
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Hinh 2: (a) Mot phan phd HSQC cua phuc chat M1 ,
(b) Phé *C NMR cua phirc chat M2 da dugc quy két

Két qua phan tich phd *C NMR cua M1 va M2
cho thay tin hiéu cia Meug va p-cloanilin déu thay
d6i so v6i dang tu do, chimg t6 ching da phéi tri véi
Pt(l1). Gia tri 6 cua C9 va C10 cia Meug giam manh
tir 137,7 ppm va 115,6 ppm (ty do) xuéng 89,0+98,0
ppm va 62,2+68,0 ppm (trong phic chat) mot lan
nita khang dinh Meug da phol trl voi Pt(ll) qua
nguyén tir C9 va C10 theo kiéu n’. Su phdi tri cua
nguyén tir C5 véi Pt(I1) 1am cho C5 tir cacbon bac 3
thanh cacbon bac 4 nén cuong d6 thap hon han so
véi trong Meug tu do va trong M1.

Trén co s phan tich ham luong Pt, nudc két tinh,
EDX, phd IR, 'H NMR, *C NMR va phé hai chiéu
HSQC, chiing tdi x4c dinh dwoc ciu tric cua phuc
chat M1 va M2 nhu trong phuong trinh (1) va (2).

Phac chat M2 duoc chlng toi thir hoat tinh wc
ché té bao ung thu thu vi (MCF7). Két qua cho thiy
M2 khang dong té bao ung thu vi véi gié tri 1Cs, 1a
92,23 pg/ml.

4. KET LUAN

Lan dau tién tong hop dwoc hai phic chat
[PtCl(Meug)(p-CIC¢HJNH,)] (M1) va [PtCI(Meug-
1H)(p-CICsH4NH,)] (M2). Két qua xac dinh céu tric
cua phic chat M1 va M2 bang phuong phép xac
dinh ham luwong Pt, nuéc két tinh, EDX, IR, 'H
NMR, *C NMR va phé hai chiéu HSQC cho thay
trong ca hai phirc chét nay p-cloanilin da phéi tri véi
Pt(ll) qua nguyén ta N cia nhom NH,. Trong M1,
Meug phdi tri vai Pt(Il) bang lién két ba tam qua
C=C cua nhéanh allyl, p-cloanilin & vi tri trans so véi
nhanh allyl. Trong M2, Meug bi dé hidro & vong

benzen va phdi tri khép vong véi Pt(ll) qua ca C=C
cia nhanh allyl va qua C5 cia nhén thom,
p-cloanilin & vi tri cis so v&i nhanh allyl. Kt qua
thir hoat tinh uc ché té bao ung thu cia M2 trén
dong té bao ung thu v cho thay M2 khang dong té
bao MCF7 vai gia tri ICsg 12 92,23 pug/ml.
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