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TONG HOP VA NGHIEN cUU CAU TRUC MOT VAI PHUC CHAT
CIS- DICLORO(ANETOL)(AMIN)PLATIN(II)

Dén Toa soan 17-9-2007

TRAN THI DA, NGUYEN THI THANH CHI', TRUGNG THI CAM MAP,
PHAM THU HUONG'

‘Truomg Pai hoe Sie pham Ha Noi

Truong Pai hoc Sie phany Quy Nhon

SUMMARY

The nidle complexes including cis-{Pi{unethole (pividine)Cl, ] (P4), cis-{Pt{anethole ) aniline)Cl, ]
(P5) and cis-{Panethole)(piperidine JCI,] (P6) have heen synthesized. The strucrure of the
complexes have been determined by elemental analysis, molar conductivity, IR, Raman. UV 'H

NMR and 3C NMR spectra.

- MG DAU

Phitc chidt cha platin(I) chita phoi tr olefin
da thu hit duge sy quan tim cua nhiéu nha
Khoa hoc trén thé gidi tir rit lau [1], bdi €6 rit
nhiéu sut chuyén héa thi vi ctia olefin thuc hién
duge trong cdu phoi tri ma sy chuyén héa dé
khong thue hién duge & olefin tu do [2, 3].

Trong cdc bai bdo trude [4, 5], ching toi1 da
thong bdo viéc tdng hop va xdc dinh ciu tric
mét  s6  phic chat frans-,  cis-
[PtCl(safrol){amin}]. Tiép theo, trong bai bio
nay ching 16i trinh bay két qué: téng hop va
nghién ciru cdu tric moét s6 phic chdt cis -
[PtCl,{znetol)(amin}] (anetol 14 olefin duoc tich
tir tinh ddu héi ¢é cong thic cdu tao 1a p-
CH,C,H,CH=CH-CH,).

Il - THUC NGHIEM

1. Tong hop cic phire chit

- Téng hop P1, P2, P3: Cic phic chit diu
monopiridin K[PtCly(piridin)] (ki hiéu la P1),
monoanilin K[PtCly(anilin)] (ki hiéu 1a P2) va
monopiperidin K[PtCly{piperidin}] (ki hiéu Ia
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P3) dugc téng hop theo phuong phip mé ta
trong cac tai liéu {3, 6].

- Téng hop phitc  chat  cis-
[PtCl{anetol)(piridin)] (P4): Cho tir tir 3 mmol
dung dich anetol vio dung dich bao hod rugu -
nudc cta 1 mmol monopiridin. Khudy dung
dich phan tmg & 30 + 40°C, sau khoang 23 gi¢
xuat hién két tua. Tiép tuc khudy thém hén hgp
phan tng khoang 6 gi& nita cho phén ung dién
ra hoan toan. Loc két tlia va rlta nhiéu 1dn bang
hén hop rugu - nude va rugu lanh. Sin phdm
duge két tinh lai trong hén hop ruou- nude. Sic
ki ban mong: Ry = 0,33 (hé gidi hdp axeton - axit
nitric ti 1& 10:1); %Pt (ly thuyét/thyc nghiém) =
39,55/38.49; Do din dién phan tr 14 Q'
cm’mol .

- Téng hop phtic chat Cis-
[PtCl (anetol)(anilin)] (P3): Tuong tu cich téng
hop P4 nhung ti 1é mol anetol: monoanilin =
1:1. Sic ki ban méng: R, = 0,47 (hé gidi hip
axeton - axit nitric ti 1& 10:1); %Pt (ly
thuyét/thuc nghiém) = 38,46/38,02; D6 dan dién
phan t: 17 Q' cm’mol ™.

- Téng hop cis-[PtCl(anctol)(piperidin)]
(P6): Tuong tu cach téng hop P4 nhung ti 1é mol




anetol: monopiperidin = 1,6:1 va chi sau 8 gi¥
xudt hién két tua. Sic ki ban mong: R; = 0,51
(hé gidi hdp axeton - axit nitric ti 1& 10:1); %Pt
(I¥ thuyét/thuc nghiém) = 39,08/40,05; Do dan
dién phan tir: 17 ¢ cm’mol”’.

2. Phuong tién va phuong phap nghién citu

- Him lugng Pt duge xdc dinh bing phuong
phép trong luong tai Khoa Hoa hoc, Truong PH
Su pham Hi Noi. Sac ky duge thue hién véi ban
mong Silufol-UV 254 cia Tiép Khic trong hé
giai hdp axeton - axit nitric = 10:1, hién vét
bing hoi i6t. D6 din dién phan tir do trén may
HI 88119 N cla My. Phé Raman ghi trén mdy
Micro Raman LABRAM trong ving tur 4000 -
100 em™, bitc xa kich thich 632,8 nm tir laser
heli-neon. Phé IR dugce ghi trén mdy IMPAC-
410-NICOLET trong viing 4000 - 400 cm™, méu
do & dang vién nén véi KBr. Pho UV duoc ghi
trén may GBC Instrument - 2855, Phé 'H NMR
vi C NMR ciia cdc phie chit duge do trén

amin

N /Cl
Pt

K
Cl/ \Cl

trong d6 amin: C;HN, C.H.NH,, C;H, NH.

Sau khi két tinh lai, phic chit P4 cé dang
lang tru mau nau sim, P35 ¢ dang tinh thé nho
mau vang nhat vd P6 ¢6 dang hinh kim mau
vang nhat.

Cic dir liéu trong phan thuc nghiém cho
thdy: Cic phitc chit da duge tinh ché sach thé
hién 1 vét gon duy nhdt véi gid tri R, khong doi
trén séc ki ban mong. Gid tri dé din dién phan
tr cua dung dich cdc phic chit phit hop véi
phitc chat trung hoa khéng dién li. Ham luong
platin xdc dinh biang phuong phip trong lugng
phd hop véi két qua tinh theo cong thire du kién.

Céic van hdp thu chinh trén pho IR va
Raman cta cdc phic duge qui két dua theo tai
liéu [7] va dugc liét ké & bang 1.

Biang 1 cho thdy, hdu hét cdc van hép thu
xuat hién trén phd IR thi ciing xudt hién trén
phé Raman va déu dic trung cho cic nhém

+ aneto] —m Pt

mdy Brucker ADVANCE (500MHz} tai Vién
Hea hoc thuée Vién Khoa hoc va Cong nghe
Qudc gia.

IIT - KET QUA VA THAO LUAN

Viéc téng hop cdc phirc chit diu la
K[PtCly(piridin)]  (P1), K[PtCly(anilin)].H,O
(P2) va K[PtCl,(piperidin)] (P3) di duge phan
tich k¥ trong céc tai liéu [5,6]. Ba phuc chat cis-
[PtCly(anetol)(piridin}] (P4), cis-[PtCl,(anetol)-
(anilin)] (P5) va cis-[PtCly(anetol){piperidin}]
(P6) duge tong hop dua theo qui ludt dnh hudng
trans, khi thay th€ | nguyén tr clo trong phic
chit K[PtCl,(amin)] b&i 1 phén tir anetol s& tao
ra san phim trong dé anetol & vi tri cis so vdi
amin. Qua trinh téng hop duoc tién hanh bing
cdch cho tir tir dung dich phéi tir anetol vao dung
dich cta phiic chit P1, P2 hodc P3 & 35 + 40°C.
Phan img xay ra nhu sau:

armin Cl
AN + K

anetol 1

nguyén tir trong phan tir cua cic phitc chit (PS5
phdt huynh quang manh nén khong ghi dugc
phé Raman).

Khic véi phite chit Pl va P4 chita phéi tir
amin di vong 12 piridin, trén phé cia cdc phic
chit con lai déu chita cdc van hap thu dic trung
cho dao dong vy, & 3266 + 3132 cm™' (1 van d6i
v&i phite chat chita phéi tir amin bac mét 1a P3,
P6 va 2 van d6i vdi phite chat chita phdi tr amin
bac hai 1a P2, P5). Tan s& cia cdc van hip thu
néu trén giam so véi 0 amin tu do (3450 + 3300
cm™) va su xudt hién van phé dac trung cho dao
dong hod tri vy, & 579 + 408 cm™ trén phd cla
tit ca cdc phic chat P1 + P6 chimng to c6 su tao
phitc qua nguyén tir nito clia cdc amin vdi Pt(II).
Su c6 mat anetol va sy phdi tri cua nd véi Pr(Il)
qua lién két doi cua nhdnh vinyl & cdc phirc chat
P4 <+ P6 thé hién & van dic trung cho dao dong
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héa tri Ve whom, anken @ 3080 + 3006 em™, vy oy &
2953 + 2839 cm, v 0 1609 + 1493 cm™ va
van dic trung cho dao dong héa tri v, 6 333
cm™ (d6i véi P4) va 430 cm™ (d6i véi P6).

Sut ¢6 mat dao dong bi€n dang kiéu hai ludi
kéo clia nhém PtCl, trén pho ciia tat ca cdc phitc
chdt 1a dau hiéu ching t6 trong cdc phic chit

ximg va bat doi xiing clia vg,, & nude két tinh thé
hién & 3627 + 3476 cm™.

Céc vin hap thu trén phé electron ctia céc
phitc chil tdng hop duoc chi ra & bang 2.

Trén pho hip the electron cua cac phitc chit
déu xudt hién mot van manh (lge > 4,1) 0 = 205
nm dic trung cho chuyén mitc kém chuyén dién

nay 2 nguyén tir C1 & vi tri cis véi nhau.
Riéng & phite chdt P2 dao dong hda tri déi

tich tir phoi tir clo dén ion trung tam Pe(II) [7].

Bdng I: Cdec van hép thu chinh trén phé IR va Raman cla cédc phic téng hgp duoe

) IR (cm™)/Raman (RAM) (cm™)
Phire -
chat VNH VCH (thom, VeH (boos Ois Voo | Veo,coon| Vaon | Voo | Ve | Onmars | Opa
anken) Cl 8NP\C=C 2
IR - %%288 - 1605,1488) 1149 480 - - - -
P1
3082, 1609,
RAM - 3059 - 1567 1154, 1019| 408 - 1330 243 | 190
Vou: 3627,
3476: vy
IR > YNH- 13085 203 - 1604, 1493(1229, 1194| 454 - - - -
P2 3218,
3132
IRAM(3266, 3193 3062 - 1601, 1575 1002 579 - 1317 221 168
R 3167 - 2939, 1600 1209 - - - ) -
" 2855
2945, 1208,
RAM| 3173 - 2863 - 1029 436 - |325] 211 1187
P4 IR - 3070  |2953,2839|1606, 1495|1253, 1180 - - - - -
RAM - 3062 2909, 2839(1605, 1527(1250, 1177| 505 | 333 |310| 238 |172
3234, 2927, 1603, 1§77,
PSR 59 A9 ogag | 404 | or037 |6 - | - |-
3080, 2939, 1603, 1250,
. Rob 3212 3006 | 2863 | 1495 o | - | C | -
3068, 2949, 1608, 1299,
RAM| 3218 3015 2858 1530 1008 552 | 430 |3301 216 [178
Bdng 2: Céc van hép thu trén phé electron clia cdc phitc chét tdng hop duge
Hop chat Ki higu Fomax (N)/ 128
[Pt(anetol)(CsH;N)Cl, ] P4 204/ 4,41 266/ 4,03 203/ 4,05
[Pt(anetol)(C4HNH,)CL, ] P5 202 /4,61 2247443 286 /4,21
[Pt(anetol)(C;H,,NH)Cl;] P6 207/4,09 246/4,24 (van th)
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Trén phé chia cd ba phitc chit déu xudt hién
mot hoac hai van phd & 224 nm + 293 nm véi
lge = 4,05 + 4,43 dic trung cho chuyén muc = -
n° cua vong thom hay cla nhém vinyl va chuyén
dich dién tich tir platin t&i anetol [8].

Pé quy két duoc chuin xdc tin hiéu cdc
proton ctia anetol trén phd '"H NMR ctia cdc phiic
chat téng hgp dugc, ching t6i dua vio cuong do,
do dich chuyén hod hoc, su tich van phé do
tuwong tac spin - spin, gid tri hing so6 tich J d6i
v&i mbi van phé v dua vio tai lieu [8]. Két qua

phan tich duge trinh bay & bang 3. Chiing t6i ki
hiéu C1 dén C10 ¢ Ane tu do ciing nhu & tit ca
cdc phue chit nhu hinh 1:

10
HC,  H
\9“_8/ 4 i 1 7

576

Hinh [: S6 chi vi tri cacbon & phéi tir anetol

Bdng 3: Tin hiéu proton cua anetol trong cdc phifc chét va anetol t do 6(ppmy); J(Hz)

Chit (dm) | H2 H3 H5 H6 | H7 HS H9 HI10
A“Z‘gl Wole79,d | 721:d | 721:d | 6,79:d 13,72 631;dd 6,04; dq 13,§2(; ‘;d
3 3 3 3 1 .4 3 L3 [
(DoDy | 85 | U85 | UBS | U8S s J16715 | 7115565 14’5
P4 661;d|704;d | 7,04;d | 6,61;d |3,67 6,35; d 503m |1,79;d
CD,COCD,| *J8,5 | 175 | 75 | Y985 | s [|'113,5°1,,70 T 73 16,0
P5 701;d | 760;,d | 7,60;d | 7,01;d | 3,88 6,63:d 4.55: m 1,64;d
CDC), | 185 | 185 | 185 | Y985 | s 135,70 Uy 71 16,5
P6 7,01;d | 7,65;d | 7,65;d | 7,01;d | 3,81 6,36; d 505,m [1,76;d
CD,CN | 185 | 185 | 185 | 185 | s |%13,5 ., 74 [}113,5; %, 70| 76,0

s: singlet (van don); d: doublet (van doi); dd: doublet of doublets (van doi - d6i); m: multiplet (van boi).

Khic véi phé 'H NMR ctia anetol tu do, trén
phé '"H NMR ctia cdc phitc chit P4 + P6, ¢ cic
van cong huong ciia H8, HY9 déu ¢6 cdc tin hiéu
vé tinh (ddu * & hinh 2b), khoang céch giita céc
tin hiéu vé tinh dé 1a 70 +~ 74 Hz. Theo [7, 10]

vGi “Jpy;. Diéu dé chiing t6 trong cde phic P4 +
PG, anetol déu phdi tri vdi PL(IT) qua lién két doi
clia nhanh vinyl, do d6 '*Pt di wrong tac véi céc
proton H8, H9 va giy tdch van phé cla ching
thianh céc tin hiéu vé tinh. Gid tri “Jpy cta HS,

gid tri Jpy vio khodng 65 + 75 Hz 1a tuong tng  HY dugc ghi trong bang 3.
HS8 1 H9 ) H9
M M | ’
e [ e e
6.1 6.0 pp

T T
6.5 5.4

§.3 pra 5.1 5.0 PR
., '
(b)

Hinh 2: Tin hiéu cong huong ciia H8 via H9 & anetol tu do (a) va & anetol trong phiic chat P6 (b)
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Tuong tu nhu trén, dua vao do chuyén dich
hod hoc, cudng do van phé va diac biét [a sy tich
van phé do tuong tdc spin - spin cla cdc proton

va theo tai liéu [8, 9] chiing t6i dd quy két duge
tin hiéu proton cta cdc amin trong cédc phic
chiat, két qua dugc liét ké & bang 4.

Bdng 4: Tin hiéu proton cta cdc amin trong cdc phite chét nghién ctiu, 8(ppm); J(Hz)

Chat Am H12 H13 H14 HI5 Hi6 | H(CN)
15 /N 12 .
P4 g 797:br | 720;m 733787 | 720im | 79mbr |-
N
PS @ 74Lun | 73%un | 733 uwn | 737un | 74L,un | 2000
15 13 3,11; br
14
A A . . e 149: d e: 1,24, e 140:d | © 3,24,
P6 L I B ov 713 un ]
[ a: 1,57; un a: 1.26; ov a:0,71; a: 1.26: ov a: 2,94
m m

br: broadened {(vin rong), un: unresolved (khong phin giai), ov: overlapped (bi-xen ldp), cdc ki hi¢u khic

gidng d bang 4.

So sdnh véi cac amin tu do [8] thi d6 chuyén
dich hod hoc cla tdt ca cic proton tuong ung o
amin trong phic chit P4, P5 déu 1én hon. Dac
biét 2 proton & nhém NH, cta anilin & trang thii
tu do 12 twvong duong vé do chuyén dich hod hoc
nhung trong phic chat P4 lai tré thanh 2H
khéng tuwong duong va cho 2 van cong hudng o
trudmg y&€u hon nhiéu. Riéng o phic chit P6, s6
proton khong tuong duong & piperidin phéi tri
tang 1én nhiéu so véi & piperidin tu do [8] va do
chuyén dich hod hgc ctia proton H12 va H16
ting manh so véi & phdi tir tu do. Mat khdc, tin
hiéu cla tdt ca cdc proton clia amin phdi tri

trong cdc phite chat déu khong phan giai ro rang
nhu & cdc phite chat K[PtCly(amin)] tuong tng
[5, 6, 9] do anh hudng bdi sy chan xa cia nhan
thom cila anetol. T4t ca cdc diéu trén ching to
ring trong cdc phic chit P4 + P6 cdc amin da
phai tri véi Pt(II) qua N va & vi tri cis so vdi
anetol.

Tin hiéu ciia “C trong cdc phitc chat dugc
quy két dua vio do chuyén dich hod hoc, cic
quy tdc kinh nghiém vé anh huéng cia cdc
nhom th€ va tai lieu [8] . Két qua quy két duoc
liet ké & bang 3. 86 chi vi tri cacben cua anetol
giong nhu & hinh 1.

Bdng 5: Tin hiéu ctia "C & anetol va amin trong cdc phifc chit nghién cétu §(ppm)

I:E‘;f pheie | €1 | 2 | 3 | &4 | 5 | o | 7| &’ | co|cio

anctol tudo | 158.65 | 126,90 | 130,46 | 130,83 | 130,46 | 12690 | 55,14 | 123,33 |113,92| 18,37

P4 | anctol |159.82 114,21 |128,17 127,63 |128,17 (114,21 |54.41 |89.04 (7920 |18,37

P6 | anctol |161,71 |116,60 [130,12 [128,97 |130,12 |116,60 56,32 |87.54 |78, 19 |19.,85
ciz |c13 lcid  [cis  |cle

P4 | piridin 151,84 | 138,45 | 126,03 | 138,45 | 151,84

P6 |piperidin 5391 | 28,05 | 23,63 | 27,85 | 52,70
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O tat c& cac phite chat, do chuyén dich hod
hoc cta hai nguyén tit cacbon etilenic C8 va C9
cd gia tri khoang 78 + 89 ppm, giam rit manh
s0 vi ¢ anetol ty do (113 + 123 ppm). Diéu nay
khing dinh kiéu lien két phsi tri 3 tam giita

Pt(II) va 2 cacbon etilenic cta anetol, kiéu lién
- két nay gidng lién két giita Pt(Il) véi safrol [4,
5].

D6 chuyén dich hod hoc clia tit ca cacbon &

amin phéi tri trong cdc phirc chit déu ting so
v6i ¢ amin tu do chiing td cédc phéi tir amin di
phéi tri vai Pt(II). Pdng chi y 12 s8 tin hiéu
cong hudng cha cacbon o piperidin tu do 13 3 thi
& piperidin phdi tri trong phic chdt P6 12 5. Diéu
ndy c6 thé do vi tri tuong d6i trong khong gian
cla Pip va anetol gay ra.

Tir cic két qua phan tich va qui két & trén
cho thdy cdu tric cua cic phic t6ng hop duge
phit hop v6i céng thic dé nghi & hinh 3.

- B |

: P I i I

LN o o9 b i

I /\P<\ ?/P\eﬂav‘

| G EreHd och,| |l GweH{ Hoch,] ' cB:Ha:Hf*( YocH,

— 10CH, 5 8 ] - ©CH, 5 5 . e wéHs — J
(P4) (P5) (P6)

Hinh 3: Cau trdc clia cdc phic chét téng hop duge

IV - KET LUAN

bi téng hop duogc 3 phic chit cis-
[PtCl,(anetol)(piridin)] (P4), cis-[PtCl,{anetol}-
(anilin)] (P35} va cis-[PtCl(anetol){piperidin)]
(P6) chua duge mo ta trong céc tai lieu. D3 xéc
dinh dugce thanh phan, cdu triic cla céc phifc chat
dua vao két qua phan tich ham luong platin, do do
dan dién phan t{r, phin tich phd IR, Raman, UV,
'HNMR va "CNMR.
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