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ABSTRACT

An esterification in the coordination sphere of platinum(Il) is reported for the fist time. The
reaction of Zeise's salt and eugenoxyacetic acid in an alcohol leads to formation of complexes
containing either eugenoxyacetic acid or alkyl eugenoxyacetate. The structure of formed
complexes were confirmed by elemental analysis, IR, MS and NMR spectroscopy. It is shown that
1P-coordinated buthyl eugenoxyacetate was deprotonated to form a Pt-C(aryl) bond.

- MO PAU

Téng hop va nghién citu phitc chat ctia Pt
v6i olefin (phtic chat platin-olefin) 1a mot huéng
phat trién manh mé trong héa hoc céc hop chat
co kim. Cac phtc chét platin-olefin ¢6 vai tro
quan trong trong cdc qué trinh hidro héa, dong
phan hoéa, polime héa va oxi héa olefin [1, 2].
Dac biét, nhitng phan tng cta olefin trong cau
phéi tri (phan dng trén khuon) rat da dang nén
dang dugc nhiéu nha héa hoc quan tam nghién
cttu nham tao ra nhitng xtc tac dong thé cho qué
trinh chuyén héa cdc hop chat hitu co [3, 4].

Phtic chat ctia platin (IT) v6i cdc olefin diéu
ché€ trong phong thi nghiém hoac trong cong
nghiép tir don gian dén phuc tap da dugc nghién
ctru tir lau nhung phitc chat cua platin(Il) chia
cdc arylolefin thién nhién thi gan day mdéi dugc
biét dén [5]. Cic arylolefin thién nhién nhu
safrole, eugenol, anetole... va nhiéu dan xuét
clia chiing von 1a nhiing chat diu dé téng hop ra
nhiéu hop chit ¢6 tng dung trong huong liéu,
thuc phdm va dugc pham [6, 7]. Trong mot s6
qud trinh tdng hop d6 tdc dung xic tic clia phiic
chat kim loai nhém platin da dugc khang dinh
[8]. Trong pham vi bai bdo nay ching to6i trinh

bay két qua khao sat tuong tdc ctia mudi Zeise
(K[PtCl;(C,H,)]) v6i axit eugenoxyaxetic trong
cac dung moi ancol khac nhau: metanol, etanol,
propanol, isopropanol, butanol va nghien ctu
cdu triic cha cdc san phdm thu duoc.

Il - THUC NGHIEM

1. Tong hop cac chat dau
Muoéi Zeise duge diéu ché theo tai liéu [9].
Axit  eugenoxyaxetic (axit 4-allyl-2-
metoxyphenoxyaxetic, ki hiéu la Aceug) va

metyl eugenoxyaxetat (ki hiéu la Meteug) dugc
diéu ché theo tai lieu [10].

2. Phuong phap tién hanh phan dng giita
mudi Zeise va axit eugenoxyaxetic

Hoa tan 368 mg mudi Zeise (1 mmol) vao 8
ml ancol (bang 1). Hoa tan 355 mg Aceug (1,6
mmol) trong 2 ml ancol di ding dé hoa tan mudi
Zeise. Cho nhanh dung dich Aceug vao dung dich
mudi Zeise dong thoi khudy nhe & 40 - 45°C trén
noi céch thay trong khoang 2,5 hodc 5 gid (bang
1). Lam lanh, loc thu két tha. Rita sén phdm nhiéu
lan bang nudc lanh, metanol lanh va dietyl ete. Két
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tinh lai trong dung moi etanol — nudc ti 1é 1:1.
Két qua trinh bay & bang 1.
¢) Nghién citu cdu tric

Phé EDX do trén mdy Hitachi S-4800 tai
Vién Vat liéu; Phé ESI MS ghi trén may 1100
Series LC-MSD-Trap-SL; Phé IR ghi & dang

vien nén véi KBr trén may IMPACT 410
Nicolet; Phéd NMR (trong dung méi CD,;COCD;,
-D,0) ghi trén mdy Brucker (500 MHz), tai
Vién Hoa hoc, Vién Khoa hoc va Cong nghé
Viét Nam. Phan tich Pt ti€n hanh theo phuong
phdp trong luong [9] tai Phong thi nghiém phic
chat, Khoa Ho4 hoc, Truong DHSP Ha Noi.

Bdng I: Két qua phan ung trong cidc dung moi khac nhau

Thi D . Thoi gian Dang bé ngoai Hiéu Thanh phan san phdm
" ung moi y s, A ”
nghiém phan tng, h cua san pham suat, %

Tinh thé hinh 72 K[PtCl,(Aceug)] (1/4)

I | Metanol 25 khoi, vang nhat K[PtCl,(Meteug)] (3/4)

> Metanol 5 TiI}!.l \thé’ h‘%nh 80 K[PtCl;(Meteug)]
khoi, vang tuoi
Tinh thé lang tru, K[PtCly(Aceug)] (1/4)

Etanol 2 N : :

3 ano > mau tring nhat 76 K[PtCly(Eteug)] (3/4)
Tinh thé lang tru,

4 Etanol 5 mau xdm nhat 80 K[PtCl;(Eteug)]
Tinh thé nho,

5 Propanol 5 mam tring nga 75 K[PtCl;(Aceug)]
Tinh thé nho,

6 Isopropanol 5 mam tring nga 75 K[PtCl;(Aceug)]

7 | Butanol 5 g;hg the nho mau | 4, K[PtCL(Buteug-1H)]

111 - KET QUA VA THAO LUAN

Cic arylolefin thién nhién nhu safrole,
metyleugenol khi phan dng v6i mudi Zeise thi thé
cho etilen tao ra phtc chat c&u tao giong nhu mudi
Zeise [5, 11]:

K[PtCl;(C,Hy)] + Arylolefin

— K[PtCl;(Arylolefin)] + C,H,

Khi cho axit eugenoxyaxetic (Aceug) tuong t
ac v6i mudi Zeise ching toi cling du doan mot
phan tng tuong tu:

K[PtCl;(C,H,)] + Aceug
— K[PtCl;(Aceug)] + GH, (a)

Tuy nhién nhu da thiy & bang 1, san pham cla
phan tng 1a nhiing chat khac nhau tiy thuoc vao
ancol dung lam dung méi va vao thoi gian tién
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hanh phan tng. Phoi hop cac phuong phdp héa
hoc, hoéa Ii va vat 1i, chiing t6i da xac dinh duogc
ring céc phic chat thu duoc khong nhitng c6 chita
phoi tlr 12 axit eugenoxyaxetic (Aceug) ma con c6
chda phoi tlr 1a este clia axit eugenoxyaxetic véi
ancol dung lam dung mo6i nhu: metyl
eugenoxyaxetat (Meteug), etyl eugenoxyaxetat
(Eteug), va butyl eugenoxyaxetat da bi deproton
hoéa (Buteug-1H), (hinh 1).

Pé khang dinh su ¢6 mat cha este trong ciu
phéi tri, ching t6i da thuc hién phan ung giita
mudi Zeise va metyl eugenoxyaxetat (Meteug,
phan ting b). San phdm ctia phan ting nay c6 phd
IR, '"H NMR va “C NMR giéng hét nhu cac phd
tuong tGng cha san phdm phan tng giita muoi
Zeise v6i Aceug trong metanol & thi nghiém 3.

K[P(CL(C,H,)] + Meteug

— K[PtCl;(Meteug)] + C;H, (b)



8 9/ 10 ACGug:R:H7
C
4 Meteug: R = CH,
3 5 7c 7d
7 2 6 Eteug: R = CH,CHj
H;CO™ 3
7a 7c 7d 79 7h
OCH,COOR Buteug: R = CHZCHQClglgCH3

Hinh 1: Cau tao céc phoi tit
(s6 chi vi tri ding cho phan tich phé NMR)

Bang 2 trinh bay két qua xac dinh ham
luong Pt hoic Pt+K,SO, bing phuong phdp
trong luong, ti 1& nguyén tlr cdc nguyén to bing
phuong phap EDX va phan tr khoi cic phic
chét bing phuong phdp ESI MS. Phuong phdp
EDX la mot phuong phdp ban dinh lugng nén
thuong cho ra céc gia tri % khdi lugng nguyén
t0 vG6i sai s6 16n hon nhiéu so véi cdc phuong

phdp phan tich nguyén t& truyén théng. Tuy
nhién ti 1& nguyén tlr cdc nguyén to thi thudng
dl tin cay cho viéc khing dinh thanh phan.
Chang han & bang 2 ti 1& nguyén tit K : Pt : Cl
tim thay cho phép két luan ring & phic T2 va T3
¢6 3Cl con 6 T4 chi ¢6 2Cl.

O céc phtic chat nghién cttu déu ¢6 chita K, Pt
va Cl v6i cdc dong vi c6 ham lugng déng ké la:
K (93,2 %), K (6,8 %), Pt (32,9 %), Pt
(33.8 %), "°Pt (25,3 %), "*Pt (7,2 %), *°Cl (75,8
%), *'Cl (24,2 %). Vi vay & bang 2 chiing toi so
sanh gia tri phan tr khdi xac dinh duoc tir pic ¢6
cudng do 16n nhat trong cum pic ion phén tr trén
phé ESI MS (ki hiéu 1a Myy) v6i khoang gia tri tir
phan tlir khoi tinh theo cdc dong vi nhe nhat (ki
hiéu 1a M,;,) dén phan tir khéi tinh theo céc dong
vi nang nhat (ki hiéu 1a M,,,,,).

Bdng 2: K&t qua phan tich ham lugng Pt, Cl, K va phan tir khéi clia cdc phic chat nghién ciu

Kf Cong thiic % (Pt+1/2K,SO,) Ti 1€ nguyén tir Phan tu khoi
hiéu (Tinh/Tim) K : Pt : ClI (Tinh / Tim) Mo - My / Myy
T1 K[PtCl;(C\,H,,0,)] 50,13/50,25 560 - 572 /562
T2 | K[PtCl;(C5H,40,)] 48,92/48,73 1:1:3/1,0:1,3:3,3 574 - 586 /576
T3 | K[PtCl;(C,,H;40,)] 47,50/47,76 1:1:3/1,0:1,3:3,5 588 - 600 /590
T4 | K[PtCl,(C,;H,,0,)] 48,45/48,67 1:1:2/1,2:1,0:2,3 580 - 590/ 582

Gia tri My clia cdc phic nghién ciu déu
gan véi gia tri M,,;, hon so véi gid tri M,,,,. Diéu
dé 1a hop 1i vi dong vi *K, '**Pt, Pt va ¥*Cl déu
chi€m ham lugng cao hon cdc déng vi nang hon
ching.

Trén phé hong ngoai clia cdc phiic chat
nghien cttu c6 ddy du cdc van hap thu dac trung
cho cdc nhém nguyén tr ¢6 mat trong phan ti.
DPang chd y la trén phé luoén c6 van hap thu
manh & khoang 1740 - 1760 cm™ dic trung cho
nhém C=0, nhung khong c6 van hép thu yéu &
khoang 1640 cm™ diac trung cho nhém C=C
nhanh allyl nhu & céc phéi tir Aceug, Meteug,
Eteug va Buteug tu do. Diéu d6 ching td6 nhém
cac phoi tlr trén phdi tri v6i platin(Il) khong qua
nhém C=0 ma qua nhém C=C clia nhanh allyl.

Bang 3 dén ra cac tin hieu 'H NMR cia cdc
phiic chat T1 - T4 ma viéc quy két ching khong
nhitng dwa vao do chuyén dich héa hoc va su
tadch van phé do twong téc spin-spin ma con dua
vao céc dit kiéen 'H NMR clia nhiéu diy phiic

chat cta platin(Il) chira cac phéi tir twong tu nhu
metyleugenol, safrole [5, 11].

Nhitng diém khdc biét néi bat cta céc dit
kién '"H NMR ctia cdc phic chat ¢ bang 3 so véi
phd clia céc phoi tir tu do twong tng la: Hai
proton H8 & cdc phoi tir tu do 1a twong duong
nhung & cdc phic lai khong tuong duong; Do
chuyén dich héa hoc ctia cic proton H9, H10-
cis, H10-trans déu giam manh; & cdc van cong
hudng cua H9, H10-cis, H10-trans ¢6 xudt hién
2 tin hiéu vé tinh v6i gia tri *Jpy vao khoang 70 -
75 Hz (bang 3). Nhitng diém néu trén cho thay
cdc phdi tir Aceug, Meteug, Eteug va Buteug
déu phoi tri v6i Pt(Il) & nhém C=C clia nhanh
allyl theo kiéu lién két 3 tam.

Piém khéc biét co ban giita phé ctia phitc T4
so v6i T1, T2, T3 la su ving mat van cong
hudng ctia H5 dong thoi xuat hién 2 tin hiéu vé
tinh & van cong hudng ctia H6 cach nhau 45 Hz.
Diéu d6 ching t6 Pt(IT) da thé cho proton HS tao
thanh lién két Pt-C5.
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Diém khong tuong tu giita phé clia T1 so véi
T2 va T3 1a & phé ctia T1 khong c6 tin hiéu ctia
H7c¢ va H7d, déng thoi van don cia H7a thuoc
T1 & 4,55 ppm con van don tuong ung thudc T2
va T3 thi & 4,66 ppm. Chinh su cdch biét d6 da
cho phép dua vao cuong do ciac van don cua
H7a ma xac dinh dugc ti 1& cdc phiic chat T1/T2
va T1/T3 trong cdc san pham & cdc thi nghiém 1
va 3 (bang 1).

Cic tin hiéu cong hudng cta PC & céc phic
chat ghién ctu dugc quy két dua theo phd clia
cac phtc chat tuong tu ma ching to6i da nghién
ctiu [5, 117 va duge liet ké & bang 4.

Bang 4 cho thay, do chuyén dich héa hoc
clia cac nguyén tlr cacbon C9, C10 & céc phic
T1 - T4 thdp hon nhiéu so véi & phdi th tu do

pht hop véi lién két 3 tam gitta ching vé6i Pt(Il)
ma & dé C9, C10 di mang mot phan dic tinh
ctia Csp’ ; Do chuyén dich héa hoc cua céc
nguyén tu cacbon thom C1 - C6 & céc phic T1,
T2, T3 khdc nhau rét it nhung lai khac nhiéu so
v6i 6 C4 phi hop v6i sy xudt hién lién két Pt-C5
& T4; Do chuyén dich héa hoc ctia nguyén tir
cacbon cacbonyl (C=0) & cic phiic T1 - T4 hau
nhu khong khic so voi & Aceug tu do (173,3
ppm, trong CDCl;) va Meteug tu do (169,5 ppm,
trong CDCl;) chiing t6 rdng nhém C=0 khong
tham gia phai tri.

Trén co s& cac dit kién da trinh bay, ching
toi dé€ nghi cong thic céu tao cta céc phic thu
dugc nhu 6 hinh 2.

Bdng 3: Tin hiéu '"H-NMR clia cc phic chat T1, T2, T3, T4, 8(ppm), J(Hz)

Proton K[PtCl;(Aceug)] K[PtCl;(Meteug)] | K[PtCl;(Eteug)] | K[PtCl,(Buteug-1H)]
(T1) (T2) (T3) (T4)
3 7.404d: T 1.5 741d: 72 749d: 7 1.5 658 s
.3 4
H5 | 686dd:*T8T15 | 686dd: 1872 | 88 df’s 1873 ]
H6 6.83d: 78 6.83d: 78 6.86d: 7 8 6.95 5. 1, 45
H7a 455 s 466 s 4.66s 4545
H7b 3.86 5 3.85 5 3.8 5 3.89 5
H7c - 371s 420q;°17 4,12,%76,5
.2 .3 L2 .3
Hga | 284 d‘z SJ 157 o 85dd: 715977 | 28 dd’g 7159 2.42d: 2T 17
.2 .3
HSb | 341dd:2T15:%77 | 343dd:2T15:°77 | >3 dd’7 TS50 350 4d: 9 17: 7 6
HO 5.03m: T, 70 | 5.03m: Uy 75 | 5.03m: 75 | 465 m: oy 75
Hlowrs | A1 AETLS [ 413415 | 411dd T LS 405d:%77
37 8: 21, 70 37 8: 21,0, 70 7 8: 21, 70
HI0- | 430dd: 2115 | 429dd: 315 | 4.28dd: 2 15: 335d: 1 12.5:
trans | T135:2,,70 | T13.5: 20,70 | 37135 2,0, 70 25,70
. . 3 Hd: 1,58 m; Hg: 1,3
H khéc ] ] Ha: 1250057 | DS L

Viéc tra 16i cau hoi "cidc este & phiic chat
T2, T3 va T4 da duogc tao ra nhu thé nao" doi hoi
phai cé su nghién cdu tiép theo. Tuy nhién dua
vao su tang ham luong cta phic chit bi este héa
khi kéo dai thoi gian phan ting (bang 1) c6 thé
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cho ring trong hén hop phin ting géom mudi
Zeise, axit eugenoxyaxetic va ancol, thoat tién
Aceug thé cho etilen tao thanh phic
K[PtCl;(Aceug)] (phan tng a), sau d6 xay ra
phan tng este hdéa phdi tir Aceug trong ciu phoi



tri bang chinh ancol dung lam dung moi (phan
ung c, d hoac f). Trong truong hop butanol, sau
phan tng f con xay ra phan tng tich HCI tao ra
lien két Pt-C(thom) dén t6i phic chét khép vong
T4 (phan tng g).

Bdng 4: Tin hiéu "C-NMR ctia T1 - T4, 8(ppm)

T1 T2 T3 T4
C1 146,5 | 146,6 | 1469 1439
C2 149,8 | 150,3 | 150,6 1474
C3 1142 | 1145 | 1148 110,0
C4 1343 | 1349 | 1353 1429
C5 1214 | 1214 | 121,5 127,0
Co 114,7 | 115,5 | 116,0 119,8
C7a 66,7 66,9 | 67,3 66,8
C7b 56,2 56,2 | 56,3 56,3
CTc - 522 | 61,3 65,2
C8 39,1 39,2 39,3 39,4
9 89,5 89,1 88,5 85,2
C10 64,3 64,0 | 63,8 60,6
C=0 | 171,8 | 170,5 | 1699 170,5
C Cd: Cd: 31,0
Khéc - - 14,5 | Cg: 194
Ch: 13,7
K[PtCl;(Aceug)] + MeOH
— K[PtCl;(Meteug)] + H,O (c)
K[PtCly(Aceug)] + EtOH

— K[PtCl;(Eteug)] + H,O (d)
K[PtCl;(Aceug)] + Butanol
— K[PtCl;(Buteug)] + H,O (/)
K[PtCl;(Buteug)]
— K[PtCl,(Buteug-1H)] + HCI (g)

IV - KET LUAN
Lan dau tién da phat hién phan ung este hoa

trong ciu phoi tri cua Pt(IT). Tuy thudc vao ban
chat cta ancol ding lam dung moi va thoi gian

dun néng, tuong tac gilta mudi Zeise va axit
eugenoxyaxetic ¢ thé din téi phic chat ma
phoi tir thay cho etilen 1a axit eugenoxyaxetic
hoac este ctia né vé6i ancol dung lam dung moi.
CAu trdc cua cdc phic chit tao thanh da dugc
xdc dinh nhd cdc phuong phdp phé EDX, IR,
ESI MS, 'H-NMR va “C-NMR. Pang chd y la
butyl n’-eugenoxyaxetat phéi tri da bi deproton
hoad tao ra lién két Pt-C (thom).

Loi cam on: Cong trinh dugc hoan thanh voi sy
tai tro cia Quy phdt trién khoa hoc va cong
nghé Quoc gia Viét Nam [| NAFOSTED.
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Hinh 2: Cau tao céc phtic chat T1 - T4
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