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TONG HOP, CAU TRUC VA HOAT TiNH SINH HOC CUA MOT VAI
PHUC CHAT CIS-DICLORO(SAFROLE)(AMIN)PLATIN(II)

Dén Toa soan 9-2-2007
NGUYEN THI THANH CHI, TRAN THI DA
Truong Pai hoc Su pham Ha Noi

SUMMARY

Three complexes of platinum(Il) including cis-[Pt(Saf)(piperridine)CL,] (P4), cis-[Pt(Saf)
(aniline)CL] (P5), cis-[Pt(Saf)(o-toluidine)Cl,] (P6) have been synthesized. The structure of the
complexes have been determinded by elemental analysis, molar conductivity, API MS, IR, Raman,
electronic and '"H NMR spectra studies. The biological test shown that complexes P4 exhibit
antimicrobial activity on C.albicans, P5 on E. coli bacterium and F. oxysporum. P4 exhibit
inhibitor activity on Hep-G2 cancel cell, P6 on Hep-G2 and RD cancel cell at concentration 1.7 -

3.2 ugiml.

- MG DAU

Phic chat cua platin duoc tng dung lam xic
tdc cho nhiéu qud trinh téng hop hitu co trong
cong nghiép nhu oxi héa olefin, refoming trong
héa dau...[1]. Phic chit platin(Il) - olefin
thuong 1a chit trung gian quan trong trong
nhiéu quéd trinh d6. Vi vay, phic chit cua
platin(Il) chita olefin ngay cang danh dugc su
quan tam & nhiéu phong thi nghiém trén thé gidi
[2, 3]. Tuy nhién, phic chat cta platin(Il) véi
safrole (olefin duoc tach tir tinh diu x4 xi) hiu nhu
chua duoc nghién ctu.

Trong bai bdo trudc [4], ching t6i da thong
bao diéu kién tdng hop va xdc dinh ciu tric cla
mot s6 phic chat trans-[Pt(safrole)(amin
thom)Cl,]. Ti€p theo, trong bai bdo nay chiing
t6i trinh bay két qua: téng hop, ciu tric va hoat
tinh sinh hoc clia mot vai phic chét cis-dicloro
(safrole)(amin)platin(Il). Safrole c6 cong thic
CH,=CHCH,C,H;00CH, duoc viét tat 1a Saf.

II - THUC NGHIEM

1. Tong hop céc phiie

- Téng hop P1, P2, P3: Phic chat P1, P2 va
P3 14an luot dugc téng hop theo phuong phip mo
ta trong tai liéu [5 - 7] tuong ung.

- Téng hop P4, P5, P6: Cho tir tir khoang 1,5
mmol dung dich safrole vao dung dich bao hoa
ctia 1 mmol P1, P2 va P3 tuong tng. Khudy
dung dich phéan tng & 30 + 40°C (d6i véi phic
chat P4, P5) va 15 + 20°C (doi véi phuc chat P6)
trong khoang 6 gio. Loc, thu két tha va ria 1an
luot bing dung dich nu6c va ruou lanh nhiéu lan.
San pham dugc két tinh lai trong hon hgp rugu-
nudée.

2. Phuong tién va phuong phap nghién ciu

- Ham luong Pt duoc xdc dinh bang phuong
phéap trong luong. Do dan dién phan tir do trén
may HI 88119 N cta My tai Khoa Hoéa hoc,
Truong DH Su pham Ha Noi. Ham luong C, H,
N duoc xdc dinh biang phuong phdp phan tich tu
dong trén may NCHS system.mth. Phan tr khoi
clia cdc phitc chit duoc xéc dinh tir khéi phé do
trén may 1100 Series LC - MSD - Trap - SL cta
hang Agilent theo phuong phidp API-MS
(Atmosphere ~ Presure  Ionization = Mass
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Spectrocopy). Phé Raman ghi trén mdy Micro
Raman LABRAM trong vung tut 4000 - 100
cm™’. Phd IR dugc ghi trén midy IMPAC-410-
NICOLET trong vang 4000 - 400 cm™. Phé UV
duoc ghi trén mdy GBC Instrument - 2855. Pho
'"H NMR clia cdc phitc chat duoc do trén mdy
Brucker ADVANCE (500 MHz) tai Vién Hoéa
hoc, Vién Khoa hoc va Cong nghé¢ Viét Nam.

- Hoat tinh sinh hoc ctlia cac phiic chat duoc
thr tai Phong thr nghiém hoat tinh sinh hoc,
Vién Hoéa hoc Cac hgp chat thién nhién, Vién
Khoa hoc va Cong nghé Viét Nam.

K
N
Cl/ c

(P1,P2,P3 )

amin Cl amin cl
\Pt/ + safrole—s \Pt/ +

111 - KET QUA VA THAO LUAN

Viéc téng hop, xdc dinh ciu tric céc phic
chat ddu K[Pt(piperidin)Cly] (ki hiéu 1a P1),
K[Pt(anilin)Cl,].H,0 (ki hiéu 1a P2), K[Pt(o-
toluidin)Cl,].H,O (ki hiéu 1a P3) da duoc phan
tich k§y trong cdc tai liéu [5 - 7] twong tng.

Theo qui luat anh hudng trans, khi thay thé 1
nguyén tr clo trong phic chat K[Pt(amin)Cl;] boi
1 phan tir Saf sé& tao ra san pham trong d6 Saf & vi
tri cis so v6i amin. Phan tng xay ra nhu sau:

KCl

/N
safrole cl

(P4, PS, P6)

amin: C;H,,NH (P1, P4), C.H.NH, (P2, P5), o-CH,C,H,NH, (P3, P6)

Sau khi két tinh lai, phtc chat P4 c6 dang
hinh kim mau ghi, phiic chat P5, P6 c6 dang
tinh thé nhd mau nau vang va vang tring tuong
ting. Khoi lugng phan tr dugc xdc dinh bang
phuong phdp phé khéi, trén thiét bi LC-MSD-
Trap-SL v6i nguon ban phd API. Dic diém cta
cac phan tir phitic chat nghién ctu 1a ¢ chia 1
nguyén tu Pt va 2 nguyén tr Cl. Ca 2 nguyén tu
nay déu c6 dong vi ham lugng 16n: *Cl 75,77%,
7Cl 24,23%, Pt 32,9%, Pt 33,8%, Pt 25,3%,
Pt 7,2%. Tt d6 cum pic phan tir s& bao gom rat
nhiéu pic va do vay viéc nhan ra pic ion phan tir 1a
phic tap. Theo quy udc, khdi luong phan tir duogc
tinh theo khdéi luong cua cdc dong vi c6 ham
luong 16n nhét. Nhu vay khoi luong phan tir cta
cac hop chat nghién ctu s€ dugc tinh véi cac
dong vi °C, 'H, “N, 'Pt, *Cl va '°O. Do d6, néu
tinh theo s6 kh6i quy tron ctia céac dong vi thi, thi du
khoi lugng phan tir cia P4 s€ 1a M = 516. Tut nhiing
gid tri Iy thuyét nay (My ), ching toi da quan sdt
va tim ra & phé MS thuc nghiém cua cdc phiic chat
P4, P5, P6 cic pic c6 gid tri tuong tng (M ngniem)-
Ham lugng Pt, C, H, N cua cac phic chat phu
hop véi cong thic du kién (bang 1). Do dan dién
phan tlr i ctia dung dich cac phic chit do ngay
sau khi pha ¢6 gid tri 12 + 15 Q"'.cm”>mol" cho
thay cédc phiic chat thu dugc 1a phic trung hoa

716

khong dién li (bang 1).

Cic van hap thu chinh trén phé IR va
Raman cta cdc phic duoc qui két dua theo tai
lieu [8, 4] va dugc liét ké & bang 2.

Bang 2 cho thdy, hau hét cic van hap thu
xudt hién trén phé IR thi ciing xuét hién trén
phé Raman va déu diac trung cho cdc nhém
nguyén tir trong phan tir cia cac phic chat (do
phat huynh quang manh nén khong ghi dugc pho
Raman ctia P35, con trén phé Raman cha P6
khong quan sdt thdy van yéu & vung trén 3100
cm™).

Su xudt hién van hip thu dac trung cho dao
dong héa tri v 6 ving 666 + 430 cm™ trén phé
dao dong cua tat ca cac phuc chat P4 + P6 va
van hdp thu dac trung cho dao dong héa tri vy &
viing 3256 + 3174 cm™ (1 van d6i véi cha phic
chit chita amin bac 1 1a P4 va 2 van doi vé6i doi
vGi phiic chét chita amin bac 2 1a P5, P6), giam
so v6i cdc amin tu do (3450 + 3300 cm™) da
chiing t6 ¢6 su tao phiic cta cac amin véi Pt(IT)
qua nguyén tl nito ctia amin.

Van hép thu vc_callyl & Saf tu do thé hién &
khoéang 1640 cm™ [8]. Trén ph6 dao dong cla cac
phic P4 + P6, van nay thé hién & vang 1628 +



1480 cm™. T4n s6 dac trung cho dao dong hoa tri
Ve allyl & cdc phiic chét chuyén dich vé vang
tan sO thap nhu vay ciing véi su xuét hién van dac
trung cho dao dong héa tri vp, ¢ trén phd Raman
clia phic chit P4, P6 cho phép ta khang dinh

trong phiic chat P4 + P6, Saf phoi tri véi Pt(Il)
qua lién két doi C=C & nhanh allyl [1, 8].

Céc van hdp thu trén phd electron cla céc
phtic chét téng hop dugc chi ra & bang 3.

Bdng 1: Phan tit khoi, ham luong nguyén t6, do dan dién phan ti (1) cua cac phiic chat

Phan tr khoi, ham lugng nguyén to, y
Ki . A (% 1y thuyét/% thuc nghiém) H ((22
hiéu Cong thiic phan tur M., . Pt hodc cm 1
Mthuc nghiém Pt+K2SO4 ¢ H N mol )
516 38,77
P4 [Pt(Saf)(CsH,,NH)Cl,] 516 38.45 - - - 15
524 37,43 36,85 3,65 2,69
P51 [PH(Saf)(CoH NH,)Cl] 524 3780 | 39.08 | 320 | 269 | '?
538 36,45 38,13 3,55 2,62
PO [[P(Saf)(o-CH.GHNHCL]| - "53¢ 3624 | 3637 | 404 | 279 | M
Bdng 2: Cac van hap thu chinh trén phd IR va Raman ctia cdc phiic chat
Phiic IR (cm™) /Raman (RAM) (cm™)
cht VNr VCH (thom, anken) VCH (béo) Sni» Ve Veen | Veeec | Veea | Opci
P4 IR 3174 3056 2942, 2864 | 1610, 1489 | 430 - - -
RAM 3179 3070 2952,2868 | 1628, 1502 | 666 | 372 | 324 | 190
P5 | IR | 3256,3213 3090 2898 1599, 1494 | 449 - - -
PG IR | 3254, 3182 2981 2895 1582, 1480 | 479 - - -
RAM - 3067 2984 1590,1500 | 544 | 484 | 338 | 179
Bdng 3: Cac van hép thu trén phé electron cia cac phic chat va safrol tu do
Hop chit K{ hiéu Ay (nm)/Ige
Saf tu do - 265 /3,98 304 /4,19
[Pt(Saf)(C;H,,NH)CL,] P4 202 /4,52 - 288 /3,24
[Pt(Saf)(CH,;NH,)CL] P5 202 / 4,63 233 /4,12 285 /3,85
[Pt(Saf)(0-CH,C.H,NH,)CL,] | P6 205 /3,97 259 /3,68 288 /3,48

Bang 3 cho thay, khdc véi phé eletron cua
Saf va amin tu do [8], trén phé electron cuia cdc
phtic chat P4 + P6 déu xuat hién van hap thu &
khoang 203 nm vé6i cudong do manh (Ige = 3,97
+ 4,63), day 12 van do chuyén miic kém chuyén
dién tich tir CI” dén Pe(IT) [9]. O viing 233 + 304
nm, trén pho electron clia cac phiic chat xuat

hién 1 hoac 2 van hédp thu & v6i cuong do kha
manh, lge = 3,24 + 4,12 (& Saf va amin thom tu
do tuwong ting ciing thé hién 2 van nhung khéic
biét vé gid tri A, va lge), day 1a do su t6 hop
clia c4c van dic trung cho chuyén mic nt - ©° &
phoi tlr v6i céc van do chuyén miic kém chuyén
dién tich tir Saf dén Pt(Il) va ngugc lai [9].
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Dé quy két dugc chuin x4c tin hiéu ctia cic
proton Saf trén phé '"H NMR cla céc phiic chat
téng hop duoc, ching t6i dua vao do dich
chuyén hoa hoc (8), cudng do, su tdch van pho
do tuong tdc spin - spin, gid tri hang s6 tach J
doi véi méi van phé va tai liéu [8]. Dé thuan tién
cho viéc phan tich phé, s6 chi vi tri & phoi tir
safrole dugc ghi nhu trong hinh 1. Két qua phan
tich dugc trinh bay & bang 4.

Bang 4 cho thdy, c6 rat nhiéu su khac biét
gifta tin hiéu cong hudng cua cic proton cua Saf
trong cac phitc chat nghién ctu so véi tin hiéu
tuong tng cta ching & Saf tu do, d6 la: S6 tin
hiéu cong hudng clia proton trong cic phic chat
nhiéu hon 1 so v6i & Saf tu do, nguyén nhan la
do 2H8 & Saf tu do twong dwong va chiing thé
hién bdi 1 tin hiéu, con & cac phic chat ching
tr& nén khong tuong duong va thé hién bai 2 tin
hiéu (chung toi ki hiéu la H8a va H8b). Do
chuyén dich héa hoc clia tit ca céc proton (trlr
H8a, H9 va 2H10) déu tang. Hinh dang (do boi)
cla tat ca cac proton trir H3, H7 trong cac phic
chat va H5, H6 trong phiic chét P4, P6 déu thay
doi. Piéu nay khang dinh Saf da phoi tri véi
Pt(IT) qua C=C & nhénh allyl.

Hcis

\10 9/H

C=—=C

/ AN P
Htrans CHE@(O\L
N 10}’2

6
Hinh 1:S6 chi vi tri cacbon & phoi tir Saf

Viéc phan biét H10cis, H1Otrans va giai
thich su khong tuong duong cua 2 proton HS &
safrole khi phoi tri v6i Pt(IT) da dugc phan tich
k¥ trong [4, 10].

Su giam manh do chuyén dich héa hoc cia
cac proton H9, H10 (nhiing proton & ngay trung
tam tao phiic) so v6i & safrol tw do da khing
dinh su phoi tri cta Saf v6i Pt(II) qua lién két
C=C ctia nhénh allyl theo kiéu lién két ba tam
[4, 10]. Kiéu lién két ba tam ndy con thé hién o
& phiic chit P4 qua tin hiéu vé tinh (mii tén &
hinh 2a) do tuong tdc spin - spin ctia '*Pt véi
H9, H10cis va H10trans. Khoang cach giita 2 tin
hiéu vé tinh ndy chinh 1a gia tri hing so tdch
*Jpi va xdc dinh dugc la ~ 68 Hz. Gi4 tri nay
pht hop véi cac cong trinh trude day da cong bs
vé phiic cua Pt(IT) vdéi olefin [4, 10, 11].

Bdng 4: Tin hiéu proton cta Saf trong cac phic chét va Saf tu do 6(ppm); J(Hz)

Eﬁ‘;f H3 H5 H6 |H7| HSa HSb HO | HlOtrans |HIOcis
Saf 6.65: d| 6.60:dd |6.70: d |5.8 . _ , ,
wrdo 15 [T 15 78 2 326:d% 6.5 500:m| 5.04m |502m
6.90: d°1 |6.79: d |5.96 352:dd [475:m| 446:q4 |+20:d
. ’ b ’ D) ’ > s B s B s 3
PAIT00:s| s " 1580 [s | 2070 Ry 14.5:57 6,00 Joy 70 [I 13.5: Ty, 65 JJ 7’658
PtH
, 6.76. 15.9412.90: dd 7T 15] 3.40; dd , _ ,
Ps 6,835 6.76,un | o PURRTEST AT g s adser Bomibr
6.76.dd . | 2.86:dd ,
P6 [6,86; 5 3J69’Zf’4f‘i o 190 % 15; 2J31"5‘_5;Jd‘61 S [437br| 420000 [3.46;br
0T L0 5505 376,59, 50| ) 1 16

s: singlet (van don); d: doublet (van doi); dd: doublet of doublets (van doi - doi); m: multiplet (van boi),
br: broadened (van rong), ov: overlapped (bi xen 14p), un: unresolved (khong phan giai).

O phuc chat P4, tin hiéu cong hudng ca cic
proton thom (H3, H5, H6) va proton anken (H9,
H10cis va HIOtrans) c6 do chuyén dich héa
hoc, hinh dang va gia tri J phu hop véi ly thuyét
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(hinh 2a) va giéng véi tin hiéu tuong tng cta né
trong phic chat K[Pt(Saf)Cl,] [10] va trong mot
sO phic chat trans-[Pt(Saf)(amin thom)Cl,] [4].
Nhung trén phé cua phiic chit P35, P6, tin hiéu



cong huong cuia H5 va H6 khong phan giai rd
rang, con tin hiéu cua H9, H10cis va H10trans
thi thé hién & dang van ti (hinh 2b). Ching t6i
cho ring su chian xa cta dong dién vdng cua
amin thom & vi tri cis v6i safrole da anh hudng
tGi cdc proton thom va proton anken cua safrole.
O piperidin khong c6 dong dién vong nén mac
du né 6 vi tri cis so v6i Saf cling khong lam anh
hudng dén tin hiéu cua cac proton nay.

Tuwong tu nhu trén, dua vao do chuyén dich
héa hoc, cudng do van phd va dic biét 1a su tdch
van phd do tuong téc spin - spin clia cic proton
va theo tai liéu [8, 12] ching t6i da quy két duoc
tin hiéu chia cic proton trong cac amin phoi tri
v6i Pt(Il) nhu trong bang 5.

H10trans

H6 ' :
H3 _

X
__/

Ll
I @h‘“‘;"l\

I
_JUU\MH_

So sénh véi cdc amin tu do [8] thi do chuyén
dich héa hoc cua tét ca cac proton tuong tng &
amin trong cdc phic chat nghién ctu déu 16n
hon, dac biét la proton & nhém amino. Riéng &
phttic chat P4, s6 proton khong tuong duong &
piperidin phéi tri tang lén nhi€u so véi &
piperidin tu do [8] va tin hiéu cta ching khong
phan gidi rd rang nhu & phiic chat
K[Pt(piperidin)Cl;] [12] do anh hudng bdi su
chén xa clia nhan thom & safrol. Diéu d6 ching
td cac amin nay da phdi tri v6i Pt(IT) qua N & vi
tri cis so véi safrol.

Tir cac két qua phan tich va qui két & trén
cho thdy céu triic clia céc phiic téng hop duogc
phut hop véi cong thiic d€ nghi & hinh 3.

Hl()lcis H5
‘ H3 |ne
f
NH
‘Jk HY H10trans H10cis
~ _N-__/\._/\___A

, )

Y, SO e

Hinh 2: Tin hiéu cong hudng ctia H3, HS5, H6, H9, H10trans va H10cis & phtic chat
a) cis-[Pt(Saf)(piperidin)Cl,] (P4), b) cis-[Pt(Saf)(anilin)Cl,] (P5)

Bdng 5: Tin hiéu proton cuia cic amin trong cac phiic chat nghién ciu, d(ppm); J(Hz)

Chat Am H12 H13 H14 H15 H16 H17 | NH
P4 16 270 562132}13;12 e:1,64;m [e: 1,62;m| e: 1,64;m |e:3,01;d 2, 12 4,15
N2 e | A an. a:1,58; m |a: 1,46; m| a: 1,58;m | a:3,27; m - br
s |a:3,37; m
NHza
P5 167 N12 7,34; 708 m 7,25; 7,28; 7,34, 5910
BN m m m m
e 7,29; d 7,18 7,22; td 7,29;d
1o NCH ,29; 185t 22; t ,29; )
P6 15@3 3 _ 3J 7’5 3J 7’0 3J 7’0; 4J 1’5 3J 7’0 2,46, S 6,65 bI‘

t: triplet (van ba); td: triplet of doublet (van ba doi), cdc ki hiéu khdc gi6ng & bang 4.
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C>H2

\/\

N
NS
/ /\/

(P4)

(P5)

a NH,
ﬁ? [
N
a CHZ/ e

(P6)

Hinh 3: Cdu tric cla céc phic chat téng hop dugc

K&t qua thir hoat tinh sinh hoc cua céc phiic
chat téng hop dugc trén 2 déi tugng la vi sinh
vat kiém dinh va t€ bao ung thu & ngudi, bao
gbém t& bao ung thu gan (Hep-G2), t€ bao ung
thu mang tim (RD) va t€ bao ung thu phéi (LU)
cho thdy, phtc chat P4 khang nam men

C. albicans va tic ch€ su phat trién t€ bao ung
thu gan vG6i hoat tinh rat manh (ICs, = 1,7
Hg/ml), P5 khang vi khudn E. coli (vi khuan gay
bénh dudng rudt) va nam moc F. oxysporum.
P6 tic ché ca 2 dong t€ bao ung thu Hep-G2 va
RD véi hoat tinh kha manh (bang 6).

Bdng 6: Két qua thir hoat khang vi sinh vat kiém dinh va (ic ché phat trién t€ bao ung thu & ngudi

. Noéng do tic ché t6i thiéu (MIC: pg/ml)
T}‘]‘i Vi khudn Gr (-) Vi khudn Gr (+) N4m moc N4m men
E. coli |P. aeruginosa B. subtillis| S. aureus |Asp. niger | F. oxysporum|S. cerevisiae|C. albicans

P4 > 50 > 50 > 50 > 50 > 50 > 50 > 50 50

P5 25 > 50 > 50 > 50 > 50 50 > 50 > 50

Nong do tc ché 50% do6i tuong thir ICs, (Um/ml)
Hep-G2 RD LU

P4 1,7 >5 _

P5 >5 >5 -

P6 2,39 3,19 >5

Chi y: MIC < 50, ICs, < 512 ¢6 hoat tinh, con MIC > 50, ICs, > 5 1a khong c6 hoat tinh

IV - KET LUAN

ba téng hop duwoc 3 phitc chat cis-
dicloro(safrole)(amin)platin(IT) chua dugc mo ta
trong cac tai liéu la: cis-diclorosafrolepiperidin-
platin(Il), cis-diclorosafroleanilinplatin(Il) va cis-
diclorosafrole octhotoluidinplatin(Il). Cau tric
clia cac phic chat da dugc xac dinh dua vao két
qua phan tich ham luong Pt, C, H, N, phan tu
khoi, do do din dién phan t, phan tich phd IR,
Raman, phé hap thu electron, phé API MS va
phé 'H NMR.

Két qua thir hoat tinh sinh hoc ctia 3 phic
chat P4, P5 va P6 cho thay, phuc chit P4 khang

nam men C. albicans va tc ch€ su phdt trién t&

bao ung thu gan vé6i hoat tinh rat manh, P5
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khdng vi khuin E. coli va nam moc F.
oxysporum, P6 tc ch€ ca 2 dong t& bao ung thu
gan va mang tim véi hoat tinh kha manh
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