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SUMMARY

SYNTHESIS, CHARACTERIZATION AND CYTOTOXICITY OF Pt(l1),
Pd(I1) COMPLEXES BEARING SHIFF BASE (R)-, (S)-N-5-FLOURO-
SALICYLIDENE-1-PHENYLETHYLAMINE

In this study, Pt(ll) Pd(Il) complexes of Schiff base ligands (R)-, (S)-N-5-flouro-
salicylidene-1-phenylethylamine were synthesized and characterized by ESI-MS,
NMR and IR spectroscopies.Theligands were synthesized from the condensation
of (R)- and (S)-1-phenylethylaminewith 5-flouro-salicylaldehyde in high yields
(95-97%). Their cytotoxicity to cancer cells of KB, Hep-G2, Lu and MCF-7 was

examinated as well.

Keywords:Pt(11) Pd(ll)-complexes, synthesis, characterization.

1.MO PAU

Cac bazo Schiff c6 nhom imine rat
da dang. Trong s& d6 cac bazo
Schiff dang hai cang NO thu hat
duoc sy quan tdm cua nhiéu nha
khoa hoc, khdng chi bai ching cé
tinh chat phong phi néi bat ma con
do kha niang tao phic véi hau hét
cac kim loai cho ra cac phuc cé hoat
tinh ly tha.
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Céc phuc chat kim loai chuyén tiép
Vi phéi tir bazo Schiff dang NO dang
phét trién manh trong nhitng nim gan
day va ung dung rong rai trong cac
cac linh vuc xuc tac, ching thuong
dugc dung lam chét trung gian trong
tong hop hiru co [1, 3]. Gan day hoat
tinh sinh hoc cua cac phuc bazo
Schiff cling thu hat nhiéu quan tam
cac nha khoa hoc Dac biét ching c6



hoat tinh sinh hoc nhu khang nam,
khang khuan, chéng oxy hoa, chéng
viém, chdng sot rét va khang virat [4-
5], ac ché sy phat trién t& bao ung
thu. Qua nghién cuu, cac nha khoa
hoc da nhan thay rang hoat tinh sinh
hoc cua cac phuc chat co lién quan
dén kim loai trung tam, ban chat ciu
trdc ciia cac phdi tir phdi tri vai kim
loai chuyén tiép, viéc thay thé cac
phdi tir trong phic s& tao thanh cac
hop chat méi ¢6 cac hoat tinh khac
nhau, do d6 xac dinh chinh xac ciu
trdc san pham, nghién ciu méi twong
quan cau tric va hoat tinh 12 nhiém vu
quan trong [6-8].

Tinh ning sinh hoa cua phic chat phu
thudc vao cau tric lap thé cua phan
ta. Do d6, bat ddi ximg dong mot vai
tro quyét dinh trong linh vuc duoc
pham... Qua nghién citu cho thay cac
ddng phan ddi quangR va S cho hoat
tinh thudc khac nhau. Vi du ddng
phan cau hinh R-thalidomide c6 tac
dung giam dau va an than, trong khi
ddng phan cau hinhS-thalidomide gay
ra di tat bam sinh & tré em. Vi vay, tat
Cca cac doéng phan ddi quang cua mot
hop chat bat doi phai duoc kiém tra
hoat tinh riéng r& [9-11].

Trong nghién ctru nay, chiing t6i trinh
bay két qua nghién ctru tong hop 3
phic chat dang hai cang NO. Hoat
tinh sinh hoc cua cac chat tong hop
duoc danh gia trén bon dong té bao
ung thu KB, HepG2, Lu, MCF-7.

2. THUC NGHIEM

2.1. Héa chat va dung cu

Hoa chat, 4-flourphenol 97%; (R)- va
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(S)-(+)-1-phenylethylamine 99%j;
Potassium tetrachloro Palladium(Il)
475%Pd;  Potassium  tetrachloro
platinate(Il)  46-47%Ptva  dung
moOiCH3Cl; DMSO tinh khiét 99% do
hang Merck (Puc) va Aldrich (M)
diéu ché. Dung méi cong nghiép
C2H5OH; CH20|2; n-
hexan;Ethylacetate chung céit trugc
khi st dung. Cau trlic cta cac hop
chat xac dinh bang su két hop céc
phuong phap pho hién dai nhu phd
hong ngoai FT-IR: May IMPACT-
410, Nicolet-Carl Zeiss Jena (Puc);
pho khdi ESI-MS: May 5989B MS
Engine (Hewlett Packard); phd cong
huong toe hat nhdn: May Bruker
Avance 500 MHz mét chidu (*H-
NMR, *C-NMR va hai chiéu (HSQC,
HMBC). Tat ca cac dir lidu thuc
nghiém va do tai Vién Hda hoc, Vién
Han Lam Khoa hoc va Cong ngh¢
Viét Nam. Tién trinh phan tng duoc
theo dBi bang sac ky ban mong trang
san silica gel 60 GFas4, d0 day 0,2
mm. Chat duoc tach va tinh ché bang
phuong phap sic ky cot véi chat hip
phu 1a silica gel c& hat 0,40-0,63 mm
Merck

2.2.Piéu ché phirc chat

Cho vao binh cau dung tich 50 ml 1
mmol phéi tor 97% (249,8 mg (R)-
hogc  (S)-N-5-flouro-salicylidene-1-
phenylethylamine)dugc hoa tan trong
10 ml DMSO vao 0,5 mmol K;MCl,
(207,5 mg K,PtCly; hogc 163,2 mg
K,PdCl,) da dugc hoa tan trong 10 ml
DMSO. Khudy déu va cho tur tir 1
mmol (109,2 mg) Na,COs hoa tan vira



du trong nuéc cat vao hdn hop phan
tng & trén. Tién hanh khuay hé phan
tng trong khoang 5h & 60°C, pH = 9
trong diéu kién phong téi. Theo ddi
phan ng bang sac ki ban mong. San
pham duoc chiét véi dung moi
CH.Cl, va nuéc cat dé loai dung moi
DMSO va nudc, Iy phan dung dich
hiru co hoa tan trong CH,Cl,. Lam
khan va dudi dung moi trong diéu
kién 4p suat thap. Chay cot hé n-
hexane-EtOAc (9:1). San pham dugc
rica nhiéu lan bang C,HsOH dé loai
tap chat dau. San pham thu duoc c6
mau d6 tuoi, tan tot trong CH,ClI,,
EtOAc, MeOH, DMSO. Hiéu suat
phan ng 82 + 85%.

Phirc chat Pt(11) véi (R)-N-5-flouro-
salicylidene-1-phenylethyl
amine[Pt(R-5Fspa);]

Chat rin mau d6 twoi. Hiéu suat
82,2 %.

'H-NMR (CDCl;, 500 MHz), dn
(ppm), J (Hz): 7,67 (1H, s, H-7); 7,47
(2H, d, J = 8,0, H-11, H-13); 7,41-
7,31 (2H, m, H-10, H-14): 7,30 (1H, t,
J =175, H-12): 7,07 - 7,03 (1H, m, H-
3); 6,81 (1H, dd, J = 4,5; 9,0, H-4);
6,76 (1H, dd, J = 3,0; 9,0, H-6); 6,30
(1H, dd, J = 6,5 135, H-8); 1,81
(3H, d, J = 7,0, H-15). *C-NMR
(CDCls, 125 MH2), d¢ (ppm): 159,46;
158,05 (1C, d,J = 176,2, C-1); 154,75
(C-9); 152,90 (C-5); 141,61 (C-7);
128,79 (C-11, C-13); 128,07 (C-10,
C-14); 127,81 (C-12); 122,41; 122,22
(1C, dJ = 2375 C-4); 121,23;
121,17 (1C, d,J = 7,5, C-3); 120,11 -
120,05 (1C, d,J = 7,5, C-2); 116,57;
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116,39 (1C, d,J = 22,5, C-6); 57,79
(C-8); 21,26 (C-15). (+)ESI-MS
(m/z): 680,0 [M+H]"(100%). IR
(KBr):3050; 2923-2851; 1617; 1321;
1145; 696; 463 cm™.

Phic chat Pd(Il) véi (R)-N-5-
flouro-salicylidene-1-phenylethyl
amine[Pd(R-5Fspa);]

Chat rin mau do tuoi. Hiéu suat
84,7 %.

'H-NMR (CDCl;, 500 MHz), dy
(ppm), J (Hz): 7,43 (2H, d, J = 7,0, H-
11, H-13); 7,40-7,37 (2H, m, H-10,
H-14); 7,35 (1H, s, H-7), 7,32-7,29
(1H, m, H-12); 6,98-6,94 (1H, dd, J =
2,0: 7,5, H-4); 6,78 (1H, d, J = 4,5, H-
3); 6,69 (1H, d, J = 3,0, H-6); 6,07
(1H, g, J =7,0, H-8); 1,75 (3H, d, J =
7,5, C-15).

BC-NMR (CDCl;, 125 MHz), dc
(ppm): 160,63; 160,60 (1C, d,J
3,75, C-2); 154,06 (C-7); 152,21 (C-
5); 141,80 (C-9); 128,78 (C-11; C-
13); 128,06 (C-14; C-10); 127,75 (C-
12); 122,98; 122,79 (1C, d,J = 23,7,
C-4); 121,12; 121,06 (1C, d,J = 7,5,
C-3); 119,95; 119,88 (1C, d, J = 8,75,
C-1); 117,24; 117,07 (1C, d, J = 21,3,
C-6); 57,91 (C-8); 21,38 (C-15);
(+)ESI-MS (m/z): 590,9 [M+H]
(100%). IR (KBr): 3057; 2972-2851;
1620; 1321; 1145; 741; 460 cm™.
Phic chat Pd(I) véi  (S)-N-5-
flouro-salicylidene-1-phenylethyl
amine[Pd(S-5Fspa);]

Chat rin mau do tuwoi. Hiéu suat
84,2 %.

'H-NMR (CDCl;, 500 MHz), &y
(ppm), J (Hz): 7,43 (2H, d, J = 7,5,



H-11, H-13); 7,40-7,37 (2H, m, H-10,
H-14); 7,35 (1H, s, H-7); 7,30 (1H, t,
J =175, H-12); 6,98-6,94 (1H, dd, J =
3,0; 8,0, H-4); 6,77 (1H, d, J = 4,5,
H-3); 6,69 (1H, d, J = 3,0, H-6); 6,07
(1H, q, J = 6,5, H-8): 1,75 (3H, d, J =
7.0, CHs). ®C-NMR (CDCls, 125
MHZz), ¢ (ppm): 160,63; 160,60 (1C,
dJ = 375 C-2); 154,06 (C-7);
152,20 (C-5): 141,80 (C-9); 128,78
(C-11; C-13); 128,06 (C-14; C-10):
127,75 (C-12); 122,98; 122,79 (1C,
d,J = 23,7, C-4); 121,12; 121,06 (1C,
dJ =75, C-3); 119,94; 119,88 (1C,
dJ = 7,5, C-1); 117,24; 117,07 (1C,
dJ = 21,3, C-6): 57,91 (C-8); 21,38
(C-15).(+)ESI-MS  (m/z):  590,9
[M+H]"  (100%). ap= -95. IR
(KBr):3054; 2972-2850; 1620; 1321,
1145; 696; 459 cm™.
3. KET QUA VA THAO LUAN
Tri s6 m/z va tan suat xuat hién cua
n6 trong phé MS cua cac phuc chat
dugc chi ra trén Bang 1.
Két qua & Bang 1 cho thiy trong tat
ca pho +MS duoc ghi déu xuat hién
pic caa manh ion phan ti [M+H]* (sé
khdi m/z ~ M+1) véi tan suat cao
(100 %). Pidu d6 chung to cac phdi
tir va phtc chat twong d6i bén trong
diéu kién ghi pho.

Bang 1. Phé khoi liwong cia

cac phic chat

Phic M m/z Tén
chat [M+H]" | suét
[PtL,"] 679,2 680,0 100
[PdL,"] 590,1 590,9 100
[PdL,?] 590,1 590,9 100
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Pho IR phtic chat xuat hién dai dao
dong voi cuong do yéu & ~ 3050-
3057 cm™ dac trung cho dao dong hda
tri caa =CH thom; cac dai tai 2972-
2850cm™ dic trung cho dao dong héa
tri caa C-H no; dai 6 1617 - 1620 cm’
Lo cuong do manh dic trung cho
dao dong hoa tri cuia C = N; dai ¢
1145cm™ véi cudng do trung binh dic
trung cho dao dong cua C = C. Khac
v6i phd cua phdi ti, trén phd cua
phtrc chat khdng xuat hién dai hap thu
& 2999 - 3023 cm™. Dai nay dic trung
cho dao dong hoda tri cia nhom OH
gan véi vong thom. Trong phd cua
phtcc chat conxuat hién thém cac dai
dao dong & 669 — 741 cm™ va 459 —
463 cm™. Céc dai nay dic trung cho
dao dong cuia M — O va M — N. So
v6i phd cua phéi tir, dai v(C=N) da
dich chuyén vé ving cé sé song thap
hon 1617 — 1620 cm™ so véi phéi tir
cta chiing. Diéu d6 chung té da hinh
thanh lién két phdi tri gitra ion kim
loai va phdi tir qua cac nguyén ta O
va N, 1am lién két C = N bj yéu di va
H & nhom OH d3 bi thay thé boi ion
kim loai.

Khi tao phuc, trén phé 'H NMR cua
phtic chat khong xuat hién tin hiéu
singlet dac trungcua proton nhom OH
gan voi vong thom tai oy 12,99-13,81
ppm, diéu d6 chung to da hinh thanh
lien két phdi tri gitra ion kim loai
trung tdm va phdi tir qua cac nguyén
tr O vaN.
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Hinh 1: Céng thic cdu tao cac phic
chat M(I1) véi céc phai tr M: Pt(Il) ;

Pd(Il)

Trén phdé *H va *CNMR cua phuc
1a, 2a, 3a Hinh 1 cho tin hiéu proton
ciia mot nira phan tir. Phé 'H NMR
cho tin hiéu cta 8 proton vong thom
goém 5 proton vong thom thir hai tai
on 7,47 — 7,43 (2H, d, J= 8,0, H-
11,H-13); 7,41-7,37 (2H, m, H-10, H-
14); 7,32-7,29 (2H, m, H-12); cung
véi 3 proton cua vong thom thir 1 tai
& 7,78 — 7,77 (1H, d, J = 4,5, H-3);
6,98 - 6,94 (1H,dd, J=2,0-3,0; 7,5
- 8,0, H-4); 6,76 -6,69 (1H, d, J =
3,0, H-6), va mat proton olefin lién
hop véi vong thom tai oy 7,67; 7,35
(1H, s, H-7), Ngoai ra con thay tin
hi¢u cta proton methin mang nito tai
Su 6,31; 6,07 (1H, g, = 6,5; 13,5, H-
8), cung vai tin hiéu metyl doublet
tai 1,81; 1,75 (3H, d, J= 7,0, H-15).
Tin hiéu proton trén phd *H-NMR cua
vong thom thir 1 bi ché miii do anh
huong cua Flo trong vong.
Nghién ciau phdé HMBC cua phuc la
Hinh 2 xuit hién cac twong tac giita
H-7/C-1, C-2, C-6; gitta H-4/C-2, C-
5, C-6; gitra H-6/C-4, C-5; gitta H-3/
C-5, C-1, C-7; gitra H-8/ C-15, C-9;

2a

3a

gitta cac proton methin vong thom
the hai (H-10, H-14) véi C-9 va H-
8/C-15.

Hinh 2. Tuwong tac HMBC (H-2>C)
cua phure chat [Pt(R-5Fspa),] la
Trong hai phuc 2a, 3a chung téi
nghién ctru phé HMBC, HSQC phirc
2a Hinh 3 lam dai dién vi ching cung
cong thuc phan tir. Trén phd HMBC
cua phuc 2a xut hién cac tuong tac
gitra H-7/C-1, C-2, C-6; gitra H-4/ C-
2, C-6; gitra H-6/C-2, C-4, C-5; gitra
H-3/C-5, C-1, C-7; gitra H-9/C-10, C-
11, C-15; gitra cac proton methin
vong thom tht hai (H-11, H-15) vaéi
C-9, C-10 va H-9/ C-7, C-10, C-11,

C-15.

Hinh 3. Tuwong tac HMBC (H-2C)
cua phurc chat [Pd(R-5Fspa),] 2a
Trén phd *3C cua ba phuc cho tin hiéu
cia 15 carbon gom 12 carbon vong
thom. Do hién tugng cong huong cua
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nguyén tir Flo trong vong thom nén
tin hiéu carbon & vong thom tht nhat
bi ché miii taidc:159,46-158,05 (d, C-
1); 122,41-122,22 (d, C-4); 121,23~
121,17 (d, C-3); 120,11-20,05 (d, C-
2); 116,57-116,39 (d, C-6) (phuc chat
1a). 160,63-160,60 (d, C-2); 122,98
122,79 (d, C-4); 121,12-121,06 (d, C-
3); 119,95-119,88 (d, C-1); 117,24
117,07 (d, C-6) (phuc chat 2a; 3a),
trong d6 c6 2 tin hiéu carbon methin
chdng chap tai dc 128,79-128,78 (C-
11; C-13); oc 128,07-128,06 (C-10;
C-14); mét carbon olefin lién hop véi
vong thom tai Jc 141,61 (C-7) (1a);
154,06 (C-7) (2a, 3a); mot carbon
methin mang nito tai oc 57,79-57,91
va tin hiéu caa 1 nhém metyl oc
21,26-21,38 (C-15)
Kha niing &c ché su phat trién té
bao ung thw ciia phirc chéat
Két qua danh gia so vé6i chat chong
ung thu chuan Ellipticin trén 4 dong
ung thu: Ung thu biéu mé (KB),ung
thu gan (Hep-G2), ung thu phdi (Lu),
ung thu va (MCF-7) tai phong Hdéa
sinh rng dung - Vién Hba hoc — Vién
Han Iam Khoa hoc va Cong ngh¢ Viét
Nam dugc dua ra trén Bang 2.

Bang 2. Hoat tinh khang ung thw

T Gié tri ICso (UM)
Tén mau Hep- MCF-
T KB LU
G2 7
1 [[PdL}] 11,1 [ 6,69 |8,04 |16,64
2 |[PdL,7] 20,10 [17,47 | - -
Ellipticine | 2,03 | 247 [1,91 | 2,63

Tur két qua nhan thay rang phac chat
[PdL,']va [PdL,?] c6 hoat tinh ddi véi
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bén dong té bao nay.

4. KET LUAN

Ba phac chatcua Pt(ll), Pd(Il) voéi
phdi tir bazo Shiff 2 cang (dang NO)
da tong hop thanh cong va nghién ctu
cau tric bang cic phuong phap phd
'H-NMR, C-NMR, IR, ESI-MS,
HMBC, HSQC.

Két qua nghién ctu cho thay phic
chat cua day phdi te HL" (n: 1+2) ¢6
ty 1¢ mol giira ion kim loai va phdi tir
la 1:2, ung véi cong thac [ML",]
trong d6 phdi tir (L") lién két véi ion
kim loai: Pt(I1), Pd(ll) qua nguyén tir
N va O.Hai phic chat [Pd(R-5Fspa)-],
[Pd(S-5Fspa),] c6 hoat tinh Gc ché su
phat trién té bao ung thu. Nhu vay,
phtrc chat caa Pd(I1) dang (R) c¢6 hoat
tinh chéng ung thu tét hon dang (S).
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