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Abstract

Two organometalliccomplexes of platinum(II) K[PtCl;(iso-Preug)] (M1) and [PtCl(iso-Preug-1H)], (M2) have been
synthesized for the first time. The structures of M1 and M2 were determined by means of platinum analysis, IR, 'H, "*C
NMR spectroscopy and X-ray diffraction. In complex M1, isopropyleugenoxyacetate (iso-Preug) only coordinates with
platinum(II) at ethylenic double bond of allyl group. In M2, deprotonated iso-Preug is bound up with platinum(II) both
at ethylenic double bond of allyl group and at C atom of benzene ring to generate dinuclear metallacyclic complex.

Keywords: Isopropyl eugenoxyacetate, platinum(Il) complex, NMR.

1. MO DAU

Tu khi cis-[PtCl,(NH;),] duoc chi dinh lam
thudc chita ung thu & hang loat cic bd phan khéc
nhau nhu tinh hoan, budng trimg. .. di c6 nhiéu phirc
chat tir don gian dén phirc tap cua platin(Il) dugc
téng hop va thir hoat tinh khang t& bao ung thu [1,
2]. Bén canh y nghia to 16n trong y hoc, platin va
phtic chét cta nd con duoc biét dén véi vai tro quan
trong trong tong hop hitu co, dic biét 13 cic san
pham chuyén hoa olefin thanh cac hop chét hitu ich
khidc ma san pham trung gian duogc biét dén 1a cac
phuc Pt-olefin [3, 4].

O Viét Nam c6 nhiéu loai cdy cho tinh dau voi
ham luong arylolefin rat 16n nhu tinh diu hwong nhu
chira khoang 70 % eugenol [5]. Mot s6 dan xuat ctia
eugenol nhu metyleugenol, ankyl eugenoxyaxetat
(ankyl la metyl, etyl, n-propyl) da duoc biét dén voi
hoat tinh sinh hoc nhu din du rudi vang hai cam,
kich thich sinh trudéng & thuc vat... [5] va da duoc
dua vao cau phdi tri caa Pt(I) dudi dang cac phirc
chat K[PtCly(arylolefin) dong thoi ching da dugc
hoat hoa lién két C-H thom dé tao ra cic phuc chit
khép vong kim loai thu vi dang [PtCl(arylolefin-
1H)], [6]. Péy la nhitng phirc chét chia khoa dé tong
hop cac phtc chat cia Pt(IT) chtra arylolefin va amin
¢6 hoat tinh sinh hoc [7]. Tuy nhién, phirc chét cua
Pt(Il) chira din xudt ciia eugenol 1a isopropyl
eugenoxyaxetat lai chua dugc nghién ctru.

Trong bai béo nay, ching t6i trinh bay két qua tong
hop va nghién ciru cdu tric cia phirc chat don nhan

K[PtCl;(iso-Preug)] va hai nhan [PtCl(iso-Preug-1H)],,
& d6 iso-Preug 1a isopropyl eugenoxyaxetat.

2. THUC NGHIEM
2.1. Téng hop cac chit

2.1.1. Tong hop cdc chdt dau isopropyl
eugenoxyaxetat va muoi Zeise

Isopropyl eugenoxyaxetat dugc téng hop tir axit
eugenoxyaxetic va propan-2-ol theo phuong phap
tong hop cac ankyl eugenoxyaxetat dugc mo ta
trong tai li¢u [5].

Mudi Zeise duoc tong hop dua theo phwong
phéap duoc mo ta trong tai liéu [3].

2.1.2. Tong hop K[PtCl(iso-Preug)] (M1)

Cho 1,2 mmol iso-Preug vao dung dich bio hoa
ctia 1,0 mmol mudi Zeise trong axeton. Khudy hdn
hop phan tng trén may khudy tir & 40 °C. Sau 15
phat thém vao hdén hgp phan tng 10mlpropan-2-
olthdy két tia vang tuoi xuit hién, khudy tiép hdn
hop phan ng 1 gio nita. Lam lanh hon hop thu
duoctrong vong 1 gio' ¢ khoang 5 °C, loc tach lay két
tha roi rira nhiéu lan bang nudc, etanol. San phim
dugc két tinh lai trong hdn hop axeton va propan-2-
ol theo ti 16 1:1 v& thé tich thu dugc cac tinh thé nho
mau vang twoi. Hiéu suit phan tng 95 %. IR, cm’:
3081 (Ve thomanken); 2996, 2940 (Ven no); 1740 (Ve=0);
1594, 1517 (chc); 430 (DP[_C:C).
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2.1.3. Tong hop [PtCl(iso-Preug-1H)], (M2)

Hoa tan bao hoa 1 mmol M1 trong hon hgp dung
méi axeton:nude véi ti 18 1:1 vé thé tich, loc thu
dung dich sach, sau d6 thém nudc cat dé ti 1¢ thé tich
axeton:nudc = 1:10. Khuay hdn hop thu dugc trén
méy khudy tir & nhiét do phong trong 2 gio. Sau do
nang nhiét @ hdn hop phan tng 1én 60 °C trong 5
gio. Dé ngudi dung dich va lam lanh ¢ 5 °C trong 1
gio. Loc tach lay két tua rdi rira 1an luot bang nudc,
axeton thu dugc chit bot mau vang chanh. Hiéu suét
phan tng 70 %.

Pé thu duoc don tinh thé cia M2 phu hop cho
viéc do nhidu xa tia X don tinh thé, chung t6i tién
hanh nuoi don tinh thé theo phwong phap khuéch tan
nhu sau: hoa tan bdo hoa phirc chit M2 trong
clorofom & nhiét do phong roéi dua dung dich thu
dugc vao bau khi quyén dietylete. Sau 5 gid cac tinh
thé M2 dang ban mong mau vang chanh tach ra. IR,
cm™: 3064 (VeH thomanken); 2991, 2941 (Vcmno); 1754
(Ve-0); 1587, 1486 (ve—c); 450 (Vpr.c—c).

2.2. Phwong phap nghién ctu cu tric

Ham lugng Pt, nudc Kkét tinh’dugc xac dinh bé‘mg
phuong phép trong lugng [6]. Sac ki dugc thuc hién

8
///\ - 4 3
K Pt + 3 P
a”’ ’
Th 2 INTa
H;CO

Phtic chat M2 dugc tél}g hop trong dung mdi
axeton nudc ti 1€ 1:10 ve thé tich theo phuong trinh
2):

—_—

Qua trinh tao thanh phirc chit [PtCl(iso-Preug-1H)],

1 12
(JI 2COOCH(CHa4),

Nguyén Thi Thanh Chi va céng su

voi ban mong Silufol-UV 254 caa Ti€p Khéc, hién
vét béng hoi iot tai Khoa Hoa hoc, Truong Pai hoc
Su pham Ha N¢i. Phd IR dugc ghi trén may
IMPAC- 410-NICOLET trong ving 4000-400 cm™,
mau do & dang vién nén véi KBr. Phé ESI MS duoc
do trén may Finnigan LCQ tai Pai hoc Qudc gia
Singapore. Phé 'H NMR, *C NMR cua cic chét
duoc do trén may Bruker AVANCE (500 MHz),
chét chuan 1a TMS tai Vién Hoa hoc, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam. Nhiéu xa tia X
don tinh thé cta phirc chat M2 dugc do trén may
Bruker SMART 6000 ¢ 200 K tai Truong Pai hoc
Leuven, Vuong qudc Bi.

3. KET QUA VA THAO LUAN

Céc phirc chét chira olefin nhu metyleugenol,
safrol, ankyl eugenoxyaxetat (ankyl 1a metyl, etyl,
n-propyl) dang K[PtCls(olefin)] di duoc téng hop
bang phan tmg ciia mubi Zeise v6i cac olefin twong
tmg [6, 8]. Ap dung phwong phap nay véi olefin 13
isopropyl eugenoxyaxetat, chung to6i di tong hop
duoc phuc chat M1 véi hiéu suét rat cao 95 % theo
phuong trinh phan tng (1). S6 chi vi tri trong
phuong trinh (1) dé dung cho phan tich phd NMR.

+ Cally (1)

11 12
CH,COOCH(CHs),

Th
H5CO

(M1)

(M2) tr K[PtCls(iso-Preug)] xay ra tuong tu khi
tong hop cac phuc chat hai nhan khép vong
[PtCl(olefin-1H)], tir phirc chit K[PtCls(olefin)]
(olefin:  safrol, metyl eugenoxyaxetat, etyl
eugenoxyaxetat) [6, 8]. Co ché cua cac qua trinh nay
da duoc dé nghi trong [6].

Bdng 1: Tinh tan, Rg, ham luong Pt, H,O két tinh, khdi lwong phan tir ciia cac phirc chét nghién ctru

, Ham luong % Phan ti khoi Tinh tan tron
Phtrc chat Rt |(thuc nghiém/tinh)| MupinMmpax (1y thuyét) &
Pt Hzo /Mthuc nghlém Hzo C2H50H (CH3)2CO CHC13
K[PtCly(iso-Preug)] 46,65 o . , £ .
0,78 ———
(M1) ) 46,55 0 tan it| tanit | tantot |khong
[PtCl(iso-Preug-1H)], 39,58 0 . R . £
0,53
(M2) , 39.52 0 khong| khong | khong |tan tot

Céc phirc chét sau khi tong hop duoc sic ki trén
ban mong ¢ cac nong d6 khac nhau cua phirc chat

trong hé dung mdi axeton-metanol ti 18 1:2 v& thé
tich (d61 voi M1) va cloroform-metanol ti 1€ 1:1 (do1
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v6i M2) déu cho gia tri R khong doi dbi voi mdi
phirc chat (bang 1) ching té cac phirc chét thu dwoc
1a sach. M1 c¢6 tinh tan khac nhiéu so v6i M2 trong
mot s6 dung méi thong dung (bang 1). Chang han
trong dung moi axeton, M1 tan tot con M2 lai khong
tan, con trong dung moi kém phan cyc nhu
clorofom, M2 lai tan tot con M1 khong tan. Diéu
nay 1a do phtrc chat M1 1a phuc ion con M2 1a phirc
trung hoa. Két qua xac dinh ham lugng platin va
nudc két tinh bang phuong phap trong luong cho
thiy phirc chdt M1 va M2 ¢ thanh phan phu hop
v6i cong thirc du kién (bang 1).

Pé xac dinh khdi lugng phan tir ciia phtic chét
M1 va M2, chung t6i d tién hanh do phd ESI MS
ctia chung. Dic diém cua phan tir phtc chat M1, M2
c6 chira nguyén tir Pt va nguyén tir CI 1a hai nguyén
t6 c6 nhidu dong vi. Do d6 nhing pic c6 gid tri m/z
khac nhau vai don vi trong cung cum pic cua cac ion
cling Van ng voi cic ion c6 cing thanh phan
nguyén té nhung véi cac ddng vi khac nhau (vi du
hinh 1). Vi vay, gia tri M,;, duogc tinh véi cac dong
vi 12C, 'H, "*Pt, *°Cl, '°O va K, con gia tri My
duoc tinh véi cac dong vi °C, 'H, '*Pt, *’Cl, 0 va

[PCL]

[PtCli{1z0-Preug)]

Nghién curru tong hop va cau truc...

K. Cac pic co6 m/z nam trong khoang Min+Max
dugc goi 1a cum pic ion phan tir. Trong qua trinh ghi
phd, cac phan tir M1, M2 két hop vdi cac ion am
hodc duong c6 trong dung dich mau hoic trong céac
giot mu dé tao ra cation va anion theo nhiéu cach
khac nhau nhu da dugc trinh bay trong [9]. O day,
trén phé -MS ciia M1 quan sat thiy cum pic co
cuong d manh véi gia tri m/z cua pic c6 cuong do
16n nhit trong cum pic 1a 564,83 tng voi anion
[PtClz(iso-Preug)] (hinh 1a), anion nay dugc tao ra
do M1 phan li ra ion K'. Tir d6 ching toi xac dinh
duogc khéi lugng phén tir cia M1 13 604,76. Ngoai ra
trén pho -MS ciia phirc chat M1 chung t6i con quan
sat thiy cum pic c6 gia tri m/z = 301,02 tmg voi
anion [PtCl;]” do ion [PtCls(iso-Preug)]” mét di tiéu
phan trung hoa iso-Preug. Tuong ty nhu vady ching
t6i da xac dinh dwoc khdi lwong phan tir cia M2 1a
987,4 tur gia tri m/z = 1009,86 cua pic co6 cuong do
16n nhét trong cum pic cia ion [M2+Na]" trén phd
+MS cutia n6 (hinh 1b). Gia tri khéi lwong phan tir
cia M1 va M2 xac dinh duogc tir thyc nghiém nim
trong khoang gia tri My+Mpmax cho théy M1 va M2
phi hop véi cong thirc dy kién (bang 1).

[Pt_CLI:lE-D -Preug-1H)>+Na]*

Hinh 1: Mot phan phd -MS ctia phirc chat (M1) (a) va +MS ciia phtrc chat M2 (b)

Két qua quy két phd IR cia M1, M2 cho thiy
xuat hién ddy di cac van dic trung cho cac nhom
nguyen tor c6 mat trong phan tir phirc chit. Su giam
s0 song cuia van phd dic trung cho dao dong ve—c cua
nhanh allyl tir do tir 1640 cm™'xubng 1590+1486 cm’
va su xuét hién cua van hép thu dac trung cho dao
dong vpc—c) & khoang 490+430 cm™ trén phd cua
céc phuc chat ching to trong M1 va M2, iso-Preug
d3 phéi tri voi P(IT) qua C=C cua nhanh allyl.

Dé qui két phd 'H NMR ciia M1 va M2, chung
toi dua vao do chuyén dich hoéa hoc (8), cuong do,
hinh dang van phd, gi4 tri hang sb tach J va pho ciia
cac phtrc chit tuong tu [6, 7]. Két qua phan tich tin
hiéu cua cac proton trong phirc chat M1 va M2 duoc
trinh bay & bang 2. Mot phin phé 'H NMR ciia
iso-Preug tu do va trong phirc chat M2 di duoc qui
két duoc chi ra ¢ hinh 2.

Bang 2 cho thiy tit ca cac van cong huong cia
cac proton trong phirc chit M1, M2 déu thay doi so
v6i & iso-Preug tu do chimg t6 iso-Preug da phdi tri

voi Pt(II). Sy gidm manh & cua H9, Hl1O0trans,
H10cis so véi & phdi tir ty do, dic biét sy xudt hién
tin hiéu vé tinh do '"°Pt gdy tach ¢ van cong huong
cua H9, H10trans, H10cis voi gia tri 2 Jou tinh duoc
tr cac van cong huong nay la khoang 70+74 Hz
(bang 2) dd ching to & ca hai phirc chét nay, iso-
Preug da phdi tri v6i Pt(II) qua C=C ciia nhanh allyl
theo kiéu lién két 3 tam, su phdi tri nay da lam
chohai proton H8 vén twong tuong & phdi tir tw do
tro nén khong tuong khi phéi tri va cho 2 tin hiéu
cong hudng riéng biét [6, 7]. Khi so sanh tin hi¢u
cong huong cua cac proton iso-Preug trong phice
chit M1 va M2 chung toi nhén thdy c6 nhiéu su
khac biét. Khac biét 1on nhat 1a & vang truong yéu
6,39+7,51 ppm, trén phdé 'H NMR cta M1 c6 ba tin
hiéu cong huong nhung trén phd cia M2 chi ¢ hai
tin hiéu cong huong. Ngoai ra, & van cong huong
clia H8a trong M2 con quan sat thiy tin hiéu vé tinh
do "°Pt gay tach véi gia tri *Jpy rat 16n 110 Hz, 16n
hon ca gia tri “Jpuio va *Jpuiro. Diu nay 1a do & phirc
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chat M2, iso-Preug di tach di H5 dé phdi tri khép
vong véi Pt(Il) qua CS5, ndéi cach khac trong phuc

Nguyén Thi Thanh Chi va céng su

chat M2, iso-Preug thé hién dung luong phdi tri hai
[6-8].

10¢trans
g ]?r_'a'ﬁ ! 8a
Il | 1|
[ I Il
Tl
f b & * E3
T T T T T T T T T
6.0 5.8 5.0 4.8 4 3.3 5.0 4.5 4.0 2.5
L J - P L) L L i |
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Lot — '] [=] -+ {r r
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Hinh 2: Mot phan ph IH NMR ctia iso-Preug tu do (a) va trong phirc chat M2 (b)
(dau * chi tin hiéu vé tinh do '°Pt tach)

Bdng 2: Tin hiéu proton cua iso-Preug tu do va trong cac phtc chit nghién ctru, 8(ppm); J(Hz)

C(Ei‘t H3 | H5 | H6 | H7a | H7b | H8a | H8b | H9 HIOS”“” H10cis |H11| HI12
Tu 6,69 dd | 6,83
do [6,85s|°78,0;| d |461s|3,81s| 3,32d:°77.0 |59 m]| 5080v |501ov 5(’35 %fg’g
(a) ‘J1,5 |°J8.0 ’
429dd |4,11dd
12&)1 7’31 688 | 687 | 4 o | 350 | 285 o 23}“185‘})4 505m| 2715 | 21,5 |5,05] 1,254
10l O ov | ’ ’ 3770 2Jem 73| 3J15,0; | 79,5 | ov | 26,0
’ ’ o 70 | o 72
2,58 dd .
M2 6,57 6,39 | 457 | 3,79 | 2J17,0; | 3,77; | 5,12 m 34’01‘1 2"29‘1 5,06 1,28;
(b) S ) S S S 375.0 oV 2 Lo 74 J13,5 JT,5 oV 1,27d
;0 PiH 2ha72 | w73 76,0
Joas 110

(*): Dung méi, (a): (CD5),CO, (b): CDCl, ov: chdng lap.

Phtrc chit M2 1a phtrc chit hai nhan chira hai
phan tir iso-Preug c6 nhidu nguyén tir cacbon, dé
kiém tra sy c6 mit clia cic nguyén tir cacbon trong
phtrc chét nay, ching toi da ghi phd *C NMR cua
n6. Bé qui két phd *C NMR ciia M2 chiing toi dya
vao 8, cac quy tic kinh nghiém vé sy anh huong cua
cac nhom thé va phd cua cac phirc chat tuong ty [3,
6]. Qua d6 di qui két dugc chinh xac cac tin hiéu
cacbon trén phd *C NMR caa M2 nhu dugc chi ra &
hinh 3.

Hinh 3 cho thdy, trén ph *C NMR cta M2 xuét
hién 14 tin hi¢u Umg vdi 14 nguyén tir cacbon cia
iso-Preug. Diéu nay chung t6 hai phan tir iso-Preug
hoan toan ddi ximg nhau trong mit phing phdi tri
ctia M2 va phi hop véi phd 'H NMR ciia n6 ciing
chi cho mét bo tin hi€u cong huong ng vdi cac
proton cua iso-Preug. Su giam manh & cia C9 va
C10 so v6i & phdi tir ty do cho phép khang dinh iso-
Preug d phdi tri véi Pt(II) qua C=C allyl theo kiéu

1%, su phdi tri nay 1am cho C9 va C10 chuyén trang
thai lai hoa sp® sang gan sp’.

Do M2 1a phtc chat hai nhan khép vong rat thi
vi, & d0 iso-Preug bi d& proton thom H5 va phdi tri
v6i Pt(II) qua ca C9=C10 va qua C5. Cho dén nay
mot sd phirc chat hai nhan dang [PtCl(arylolefin-
1H)], da duoc téng hop [6-8] nhung chua ¢ cong
trinh nao cong bd két qua nghién ctru nhidu xa tia X
don tinh thé cua ching. Diéu nay c6 thé 1a do chua
tim duoc didu kién thich hop dénuéi don tinh thé.
Pé co duoc don tinh thé cia M2 phu hop cho viée
do nhifu xa tia X, ching t6i da thay d6i rat nhiéu
diéu kién nudi khéc nhau va tim dugc diéu kién
thich hop nhat 1a nudi bang phuong phap khuéch tan
nhu duoc trinh bay trong phan thuc nghiém. Céu
trac ciia M2 duoc xac dinh bang phuong phap nhiéu
xa tia X duoc chi ra ¢ hinh 4a la bang chimg thuyét
phuc nhét vé cau trac ciia M2, né hoan toan phu hop
v6i cong thire cdu tao (hinh 4b) x4c dinh duoc bing
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cac két qua phan tich Pt, ESI MS, IR va NMR ¢
trén. Day la phue chat hai nhan platin véi hai nguyén
tr clo lam cau ndi giita hai nhan, hai phan tir
iso-Preug d6i xtimg nhau va déu phdi tri khép vong

Nghién curru tong hop va cau truc...

voi platin(Il) qua ca C=C cua nhanh allyl va qua C5
cua vong benzen. Cac dir kién tinh thé hoc cia M2
dugc tom tat trong bang 3.

dungl Tz gL 12

méi

T T T T T T T T
170 160 150 140 130 120 110 100

T T T T T T T T
90 80 70 60 50 40 30 ppm

Hinh 3: Phd >C NMR cuia phtic chat M2 (do trong CDCl3) di duogc qui két

(H;C);HCOOCCH,0 OCH;

7a 13 11 12
OCH,COOCH(CH3),

(b)

H,CO

Hinh 4: (a) Céu,trl'lc cua phuc chét,MZ xac dinh b%u}g phuong phap nhiéu xa tia X don tinh thé
(b) Cong thirc cau tao cua phirc chat M2 xac dinh bang phan tich Pt, pho ESI, MS, IR va NMR

Bdng 3: Dit kién tinh thé hoc ctia phirc chat M2

Cong thure phan tu C5H,904CI1Pt

Khdi luong phan tir 493,84

He tinh thé Don ta

Nhom khong gian P2,/n

Thong s mang

a; b; ¢ (A) 13,538; 7,957; 15.778
o; B; v (°) 90,00; 104,87; 90,00
Thé tich (A%) 1642,8

S6 phan tir trong 6 mang | 4

Ti khdi (tinh toan) 1,997 (mg/mm°)

Heé s6 hép thu 8.715 (mm™)

Kich thudc tinh thé 0,21x0,07x0,05 (mm)
Sé phéan xa do duoc 32687

S6 phan xa doc 1ap 3352

Phuong phép toi uu Binh phuong tdi thiéu
S6 tham s6 193

D6 sai léch R1/wR2 0,0183/0,0374

Tir cac dit kién phan tich ham lugng Pt, nuéc két
tinh, ESI MS, IR, 'H NMR, “C NMR dic biét la
phuong phéap nhidu xa tia X don tinh thé cho thiy
M1 va M2 ¢6 chu triic nhu dwoc md ta & trong
phuong trinh (1) va hinh 4.

4. KET LUAN

Pi tong hop hop duoc hai phic chat méi cua
platin(Il) 1a K[PtCl;(iso-Preug)] (M1) va [PtCl(iso-
Preug-1H)]] (M2). bay la cac phirc chat chia khoa
dé tong hop ra diy cac phic chat khép vong va
khong khép vong cua Pt(IT) chira iso-Preug. Céu tric
cia M1 va M2 d3 dugc xac dinh dua vao két qua
phan tich ham lugng Pt, nudc két tinh, IR, ESI MS,
'H NMR, "*C NMR va phuong phap nhiéu xa tia X
don tinh thé. Qua phan tich chi tiét cac loai phd dic
biét 1a phd NMR va nhidu xa tia X don tinh thé da
xé4c dinh duoc trong phirc chit M1 va M2, iso-Preug
phéi tri véi Pt(IT) qua C=C cta nhanh allyl. Trong
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phtrc chit M2, iso-Preug con d& hidro thom dé phdi
tri voi Pt(I) qua ca C5 clia vong benzen tao phirc

khép vong hai nhan. 5.

Loi cam on: Tdp thé tdc gia tran trong cam on GS.
Huynh Han Vinh (Dai hoc quoc gia Singapore) da

giip do phé ESI-MS va GS. Luc Van Meervelt (Pai 6.

hoc Leuven Virong quoc Bi) da givip do nhiéu xa tia
X don tinh theé.
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