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

PénToa soan 9-2-2007

NGUYEN THI THANH CH]I, TRAN THI DA
Truong Dai hoc Su pham Ha Néi

SUMMARY

Three complexes of platinum{ll) including cis-[Pi(Saf{piperridine)Cl,] (P4), cis-{PiSaf)
{aniline)CL] (P5), cis-{Pi(Safo-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, PS5 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 pgiml.,

1- MG DAU

Phiic chat chia platin dugc ing dung lam xiic
tdc cho nhiéu qué trinh téng hop hifu co trong
céng nghiép nhu oxi héa olefin, refoming trong
héa dau..[l]. Phic chat platin(Il}) - olefin
thuong 1a chat trung gian quan trong trong
nhiéu qua trinh dé. Vi vay, phic chit cla
platin(1l) chita olefin ngay cang danh dugc sy
quan tam & nhi¢u phong thi nghiém trén the gidi
[2. 3]. Tuy nhién, phitc chdt ciia platin(ll)} véi
safrole (olefin dugc tdch tir tinh ddu x4 xi) hdu nhu
chwra duge nghién ciu.

Trong bai bio trudc [4], ching 16i di théng
bio diéu kién tdng hop va xdc dinh c4u triic cha
mdt s6 phic chat trans-[Pt(safrole)(amin
thom)Cl,]. Tiép theo, trong bai bdo nay ching
10 trinh biy két qua: téng hop, cau tric va hoat
tinh sinh hoc ctia mét vai phic chit cis-dicloro
(safrole)(amin)platin(Il}. Safrcle c¢6 céng thitc
CH,=CHCH,C,H,00CH, dugc viét tat 1a Saf.

II - THUC NGHIEM

1. Téng hop céc phitc

- Téng hop P1, P2, P3: Phiic chét P1, P2 va
P3 14n luot duge t6ng hop theo phuong phip mé
ta trong tai liéu [5 - 7] tuong Gng.

- Téng hop P4, P5, P6: Cho tir tit khoang 1,5
mmo] dung dich safrole viao dung dich bio hoa
cia 1 mmol P1, P2 va P3 wong iing. Khudy
dung dich phan éng & 30 + 40°C (ddi v6i phic
chat P4, P5) va 15 + 20°C (d6i vdi phicc chat P6)
trong khoang 6 git. Loc, thu két tha va rira l4n
lugt bang dung dich nuéc va rugu lanh nhiéu lan.
San phdm duogc két tinh lai trong hén hop rugu-
nudc. .

2. Phuong tién va phuong phip nghién ciu

- Ham luong Pt duge xic dinh bang phuong
phép trong lugng. P9 din dién phan ur do trén
may HI 88119 N cha My tai Khoa Héa hoc,
Trudng DH Su pham Ha Noi. Ham lugng C, H,
N duge xdc dinh bang phuong phép phan tich ty
dong trén mdy NCHS system.mth. Phan tr khéi
cla cdc phiic chét duge xac dinh tir khéi phd do
trén may 1100 Series LC - MSD - Trap - SL cia
hing Agilent theo phuong phip API-MS
(Atmosphere  Presure  Jonization  Mass
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Spectrocopy). Phé Raman ghi trén mdy Micro
Raman LABRAM trong vung tir 4000 - 100
cm’. Phé IR dugc ghi trén mdy IMPAC-410-
NICOLET trong vaing 4000 - 400 cm™. Phé UV
dugc ghi trén mdy GBC Instrument - 2855. Phé
'HH NMR ciia cic phitc chat dugc do trén mdy
Brucker ADVANCE (500 MHz) tai Vién Héa
hoc, Vién Khoa hoc va Cong nghé Viét Nam.

- Hoat tinh sinh hoc cta cic phic chit dugc
thir tai Phong thit nghiém hoat tinh sinh hoc,
Vién Hoéa hoc Cic hop chét thién nhién, Vién
Khoa hoc va Cong nghé Viet Nam.

amin Ci amin cl
N Pt/ + safrole—e N Pt/

o Na

(P1,P2,P3 )

II - KET QUA VA THAO LUAN

Viéc téng hop, xdc dinh cfu tric cdc phic
chat dau K[Pt(piperidin)Cl;] (ki higu la Pl),
K[Pt(anilin)Cl;].H,O (ki hi¢u 13 P2), K[Pt(o-
toluidin)Cl;].H,O (ki hiéu 1a P3) da duge phan
tich k¥ trong cdc tai liéu [5 - 7] tuong ding.

Theo qui luat anh hudng trans, khi thay thé 1
nguyén tir clo trong phitc chit K{Pt(amin)Cl,] boi
I phéan tir Saf sé tao ra san pham trong do6 Saf & vi
tri cis so voi amin. Phan dng xay ra nhu sau:

+ K

VAN
safrole d

(P4, P5, P6)

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

Sau khi két tinh lai, phiic chit P4 cé dang
hinh kim mau ghi, phite chidt P5, P6 cé dang
tinh thé nho mau nfu vang v vang tring tuong
tng. Khéi lugng phan tr duge xdc dinh bing
phuong phdp phd khéi, trén thiét bi LC-MSD-
Trap-SL v&i nguén bin phd APL Dac diém cla
cac phan tir phirc chat nghién ctu 1a ¢6 chia 1
nguyén t Pt va 2 nguyen 1t Cl. Ca 2 nguyén tr
ndy déu cé déng vi ham lugng 16n: *Cl 75,77%.
Q1 24,23%, Pt 32,9%, Pt 33,8%, '*Pt 25,3%,
"Pv 7,2%. Tir d6 cum pic phan tif s& bao gém rét
nhiéu pic va do vay viéc nhan ra pic ion phan tir Ia
phic tap. Theo quy udc, khai lugng phan tr dugc
tinh theo khéi lwong cta cdc déng vi ¢é ham
lugng 16n nhat. Nhar vay khéi luong phan ti cia
cdc hgp chat nghién citu s€ duge tinh véi cic
déng vi “C, 'H, ¥N, "*P1, *Q va 0. Do dé, néu
tinh theo s@ khdi quy tron cia cdc ddng vi thi, thi du
khéi luong phan tit clia P4 s& 1a M = 516. Tir nhig
gid tri Iy thuyét nay (My;y,,,«), ching t6i di quan sit
va tim ra & phd MS thuc nghiém cla cdc phic chat
P4, P5, P6 céc pic ¢6 gid tri tuong g My nghicm)-
Ham lugng Pt, C, H, N cha cdc phifc chat phi
hop v&i cong thite du kién (bang 1). Po din dién
phan tit p clia dung dich cdc phic chat do ngay
sau khi pha c6 gid tri 12 + 15 Q0".cm®.mol”* cho
thidy cdc phitc chat thu dugc la phifc trung hoa
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khong dién li (bang 1).

Cic van hip thu chinh trén phdé IR va
Raman cia cic phitc duge qui két dua theo tai
ligu [8, 4] va dugc ligt ké & bang 2.

Bang 2 cho thdy, hiu h&t cdc van hdp thu
xudt hién trén phd IR thi ciing xuét hién trén
phé Raman vi déu dic trung cho cdc nhém
nguyén ti trong phan tir clia cdc phitc chat (do
phdt huynh quang manh nén khong ghi dugc phé
Raman clia P5, con trén phé Raman cha P6
khong quan sat thdy van yéu & vung trén 3100
cm™). .

Su xudt hién van hip thu dic trung cho dao
dong héa tri v,y & viing 666 + 430 cm™ trén phé
dao dong cia tdt ca cic phidc chat P4 + P6 va
van hép thu dac trung cho dao dong héa tri vy, O
viing 3256 + 3174 cm™ (1 van déi vdi ciaa phiic
chét chnfa amin bac 1 12 P4 va 2 van déi vai doi
véi phiic chat chifa amin bac 2 1a PS5, P6), giam
so v6i cdc amin tr do (3450 + 3300 cm™) da
chitng t0 ¢4 su tao phitc cha cdc amin vdi Pi(II)
qua nguyén  nito cia amin.

Van hdp thu v callyl & Saf tr do thé hién &
khoang 1640 cm™ [8]. Trén phé dao déng cha cic
phitc P4 + P6, van ndy thé hién & ving 1628 +



1480 cm™'. T4n s6 dac trung cho dao dong héa tri
Vee allyl & cdc phitc chdt chuyén dich vé viing
tin s6 thdp nhu viy ciing v4i su xudt hién van dac
trung cho dao déng héa tri vp.cc rén phq(‘? Raman
cua phuc chit P4, P6 cho phép ta khang dinh

trong phic chat P4 + P6, Saf phdi tri v&i Py(II)
qua lién két doi C=C & nhanh allyl [1, 8].

Cdc van hdp thu trén phé electron clia céc
phic chat téng hop dugc chi ra & bang 3.

Bdng 1. Phan tir kh6i, ham lwgng nguyén 16, d¢ din dién phan tlr (1) cita cdc phiic chit

Phin tir khdi, ham luong nguyén 10, Q!
hIi(élu Coéng thic phan ti M (%P:ig;yet/% thyc nghiém) cm’
v iy thuyct - -1
- Pt+K,SO, C H N  Imol”)
516 38,77
P4 [Pt(Saf)(CsH,,NH)Cl,] 516 38.45 - - - 15
‘ 524 3743 36,85 3,65 2,69
PS|  [PUSa(CHNH)CL] | Sog 37.80 | 39.08 | 320 | 269 | 2
538 36.45 38,13 3,55 2,62
P6 |[PySaf)o-CH,CHNH,)CLI| "53¢ 3624 | 3637 | 404 | 279 | 1
Bdng 2: Cic van hdp thu chinh trén phé IR va Raman cia cdc phic chit
Phitc IR (cm™") / Raman (RAM) (cm™)
chit Vi VCH (thom, anken) Ven (béoy S Vec Vi | Veeeee | Via | Omen
Pa 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 - - -
P IR | 3254,3182 2981 2895 1582, 1480 | 479 - - -
RAM - 3067 2984 1590,1500 | 544 | 484 | 338 179
Bdng 3: Cic van hdp thu trén phé electron clia cdc phitc chét va safrol ty do
Hop chat Ki hi¢u Amax (nmM)/1ge
Saf wr do - 265/3,98 304/4,19
[Pi(Saf)(C,H,,NH)Cl,] P4 202 /4,52 - 288 /3,24
[PY{Saf}( C:HNH,)CL,] P5 202 /4,63 233/4,12 285/3,85
[Pt(Saf(o-CH,CH,NH)CL] | P6 2057397 2597368 288 /348

Bang 3 cho thdy, khic véi phé eletron cha
Saf va amin tu do [8], trén phé electron clia céic
phic chdt P4 + P6 déu xuat hién van hdp thu &
khoang 203 nm véi cudng do manh (lge = 3,97
+ 4,63), day 1a van do chuyén mdc kém chuyén
dien tich tir CI' dén Pu(ID) {9]. G viing 233 + 304
nm, trén phd electron clia cic phirc chat xuat

hién 1 hodc 2 van hap thu & véi cudng do khd
manh, lge = 3,24 + 4,12 (& Saf va amin thom
do tuong ung ciing thé hién 2 van nhung khéc
biét vé gid tri A, va lge), day 1a do su t6 hop
cla cdc van dic trung cho chuyén mic n - n° &
phéi tlr vdi cic van do chuyén mirc kém chuyén
dién tich tir Saf dén Pi(II) va nguoc laj [9].
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Pé quy két dugc chudn xdc tin hiéu cia céc
proton Saf trén phé 'H NMR cia cdc phifc chat
téng hop dugc, ching t6i dua vio do dich
chuyén héa hoc (8), cudng d6, su tdch van phd
do tuong tdc spin - spin, gid tri hang s& tich J
d6i voi moi van phé va tai Lieu [8]. DE thuin tién
cho viéc phan tich pho, s6 chi vi tei & phéi tr
safrole dugc ghi nhu trong hinh 1. Két qud phén
tich duge trinh bay & bang 4.

Bang 4 cho thdy, c6 rit nhiéo sy khic biét
gita tin hiéu céng hudng cla cic proton ciia Saf
trong cic phic chat nghién citu so v6i tin higéu
tuong ¥mg cia chiing & Saf tu do, dé la: S6 tin
hiéu cong hudng cua proton trong cic phic chit
nhiéu hon 1 so vdi & Saf ty do, nguyén nhan 1a
do 2H8 & Saf ty do twong dwong va ching thé
hién bdi | tin hiéu, con & cdc phic chat ching
trd nén khong tuong duong va thé hién bdi 2 tin
hiéu (ching t6i ki hiéu la H8a va H8b). Bo
chuyén dich hda hoc cha tit ca cdc proton (tri
H8a, H9 va 2H10} déu tang. Hinh dang (d¢ boi)
cla tit ca cic proton trir H3, H7 trong cidc phitc
chat va HS, H6 trong phitc chat P4, P6 déu thay
ddi. Diéu nay khang dinh Saf dd phéi tri véi
P1(IT) qua C=C & nhinh allyl,

Hinh I: 86 chi vi tri cacbon & phoi tir Saf

Viéc phan biét Hl1Ocis, HlOtrans va giai
thich sy khong twong duong cua 2 proton H8 &
safrole khi phoi tri v8i Pt(1l) dd duge phan tich
k¥ trong [4, 10].

Su giam manh do chuyén dich héa hoc cua
cdc proton H9, H10 (nhiing proton & ngay trung
tdm tao phic) so véi & safrol e do da khang
dinh sy phdi tri cia Saf v&i Pi(II) qua lién két
C=C cua nhinh allyl theo kiéu lién két ba tam
[4, 10]. Kiéu lién két ba tam nay con thé hién ré
0 phic chidt P4 qua tin hiéu vé tinh (mili tén &
hinh 2a) do tuong tic spin - spin cha Pt véi
H9, H10cis va Hl0trans. Khodng cdch giita 2 tin
hiéu v¢ tinh nay chinh 12 gid tri hiang sd tach
T va xdc dinh dugc 1a = 68 Hz. Gid tri nay
phil hop v6i cdc cong trinh trude day did cong bo
v¢ phiic cha Pi(Il) véi olefin [4, 10, 11].

Bdng 4: Tin hiéu proton cia Saf trong cdc phitc chit va Saf tu do 8(ppm); J(Hz)

iﬁ‘ﬁff H3 Hs H6 (H7| Hsa H8b H9 | HiOtrans |H1Ocis
Saf 6,65.d] 6.60:dd [6.70:d 5.8 . ‘ ‘ _
e do aJ 1‘5 3J 7,5; 4J 1,5 3J 7,5 5 3,26, d-J 6,5 5.90, m 5,04, 1 5,02, m
pa 1700 | 690:4° 1679:d 1596, o | 352dd |475.m| 4464 43322;5(1
00; 75 (780 | s 070V 1 18,57 6,0 I 70 [T 13.5: Jn 65, T2
I 6.76, 15.042.00- dd 77 15, 3.40: dd o
P53 6, 83;s! 6,76, un un s |7165 9,502 15: %170 4,74; br| 4,44; br 3,97 br
6.76,ad . .| 2.86;dd 2 _
P6 |6,86; s 3169’?’@‘} 4790; 532 15; 2131"5‘,53]"2 5 437 br| 429:br  [346:br
Sy ’ 5] 0’5 3J 6351]&—[ 50 ) i}

s: singlet (van don); d: doublet (van doi); dd: doublet of doublets (van déi - d6i); m: muitiplet (van béi),
br: broadened (van rong), ov: overlapped (bi xen 14p), un: unresolved (khéng phan giai).

O phic chat P4, tin hiéu cong hudng ciia cic
proton thom (H3, HS, H6) va proton anken (H9,
H10cis va H1Otrans) c6 do chuyén dich héa
hoc, hinh dang va gid tri J phd hop véi Iy thuyét
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(hinh 2a) va giéng véi tin hi¢u tuong ing cia né
trong phiic chat K{Pt(Saf)Cl,] [10] va trong mot
s6 phuc chat trans-[P(Saf)(amin thom)Cl,] [4].
Nhung trén phd cia phirc chit P5, P6, tin hiéu



cong hudng cia H5 via 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 chin xa cla dong dién vong cla
amin thom & vi tri cis v6i safrole dd anh hudng
16i cdc proton thom va proton anken cba safrole.
O piperidin khong c¢6 dong dién vong nén mac
dii né & vi tri cis so v6i Saf cling khong lam anh
huéng dén tin hiéu cla cic proton niy.

Tuong ty nhu trén, dua vao d6 chuyén dich
héa hoc, cudng do van phd va dac biét 1a sy tach
van phd do tuong tic spin - spin cha cdc proton
va theo tai liéu {8, 12] chiing t6i da quy két dugc
tin hiéu cha cdc proton trong cdc amin phdi tri
v6i Pt(I) nhu trong bang 5.

H10trans
HS Hoé

So sanh véi céc amin tu do [8] thi d6 chuyén
dich héa hoc cia 14t ca cic proton tuong ing ¢
amin trong cdc phitc chat nghién ciu déu 16n
hon, dic biét 1a proton & nhém amino. Riéng &
phic chat P4, s6 proton khong twong duong &
piperidin phéi tri tang lén nhiéu so véi &
piperidin tu do [8] va tin hiéu cha ching khong
phan giai rd rang nhu & phic chat
K[Pt(p1pendm)C1;] [12] do anh hudng boi su
chén xa clta nhan thom & safrol. Diéu d6 chung
t6 cdc amin ndy da phdi tri vdi PII) qua N & vi
tri cis so voi safrol.

Tir cdc két qua phan tich va qui két & trén
cho thdy céu tric cba cdc phitc t6ng hop duge
phit’ hop véi cong thifc dé nghi & hinh 3.

H10c
Hheis Hs
H3 |ns

f9 H10trans Hl0cis

Y TR, W W W

T Y T

o TE e

Hinh 2: Tin hiéu cong hudng cta H3, H5, H6, H9, H10trans va H10cis ¢ phifc chat
a) cis-[Pt(Saf)(piperidin)Cl,] (P4), b) cis-[Pt(Saf)(anilin)}Cl,] (P5)

Bdng 5. Tin hi¢u proton ciia cdc amin trong cdc phifc chit nghién ciu, 5(ppm); J(Hz)

Chit Am H12 Hi3 Hli4 ' H15 HIi6 H17 { NH
“c;j:iz}l?’;lz e: 1,64;m |e: 1,62;m| e:1,6d:m |e:3,01;d%, 12 4,15
a3 5‘1] m a: 1,58;m |a: 1,46;m| a: 1,58 m | a:3,27;m - br
P35 Qs 7’5’14; 7.28;m 7’315: | 7’518: 7‘314; _ |591br
T 7,20;d | 7,18 7,22; td 7,29; d
18, H3 » H » ;t » 3 t » > .
P6 15 2z h3 - 3} 7,5 _3] 7,0 3] 7,0; 4J 1’5 3J 7’0 2,46, s 6,65 br

t: triplet (van ba); td: triplet of doublet (van ba déi), cac ki hiéu khdc gidng & bang 4.
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Cl /—IN ) .
2 Cl Y
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(P4)

NH Cl NH
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cl CH =

(P3)
Hinh 3: CAu tritc ctia cic phiic chét téng hop duge

CH

3

>"\,,m\‘5:g
2 CH,

(P6)

Két qua thir hoat tinh sinh hoc cla céic phic
chét téng hogp dugc trén 2 d6i tugng 13 vi sinh
vat kiém dinh va t€ bao ung thr & ngudi, bao
gbm t€ bao ung thu gan (Hep-G2), t€ bao ung
thu mang tim (RD) va t& bdo ung thur phéi (LLU)
cho thdy, phic chat P4 khing nim men

C. albicans vi \ic ché sy phat trién t€ bao ung
thu gan vé1 hoat tinh rit manh (IC,, = 1,7
pg/ml), PS5 khang vi khudn E. coli (vi khudn gay
bénh dudng rudt) va nim mdc F. oxysporum.
P6 tc ché ca 2 dong t€ bao ung thu Hep-G2 va
RD véi hoat tinh khda manh (bang 6).

Bdng 6: K&t qua thir hoat khing vi sinh vat kiém dinh va Gc ché phit trién & bao ung thu & ngudi

Phite 1 Néng fi(} ttc ché 16i thiéu (MIC: ug/ml)
chit }_Vi khuan Gr (-) Vikhuan Gr {(+) Nam mdc Nim men
E.coli |P.aeruginosa B. subtillis| §. 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'—_[
Noéng do tc ché 50% d6i tuong thir IC,, (um/ml)
Hep-G2 RD LU
P4 1,7 >5 -
P5 >5 >3 -
P6 2,39 3,19 >5

Chi y: MIC < 50, ICs, < 514 ¢6 heat tinh, cdn MIC > 50, IC,, > 5 14 khong 6 hoat tinh

IV - KET LUAN

Pd tdng hop dugc 3 phic chat cis-
dicloro(safrole }(amin)platin(II) chua dugc mé ta
trong cdc tii liéu 1a: cis-diclorosafrolepiperidin-
platin(Il), cis-diclorosafroleanilinplatin(Il) va cis-
diclorosafrole octhotoluidinplatin(Il). Cau tric
cha cdc phiic chat da duge xdc dinh dya vao két
qua phan tich ham lugng Pt, C, H, N, phén tk
khéi, do do din dién phan tir, phan tich phd IR,
Raman, phd hidp thu electron, phé API MS va
phd 'H NMR.

K&t qua thlr hoat tinh sinh hoc cta 3 phic
chdt P4, PS5 va P6 cho thay, phic chit P4 khing
nim men C. albicans vi (tc ch€ su phdt trién 1€
bdo ung thu gan véi hoat tinh rt manh, P5
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khing vi khuin E. coli vi nim méc F.
oxysporum, P6 (ic ch€ ca 2 dong t€ bao ung thu
gan vad mang tim véi hoat tinh kha manh
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