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TONG HOP VA CAU TRUC CUA MOT SO PHUC CHAT
TRANS-DICLORO(SAFROL)(AMIN THOM)PLATIN(II)
Dén Toa soan 8-6-2006

NGUYEN THI THANH CHI, TRAN THI DA, VU QUANG NHU, NGUYEN HUU PINH
Truong Dai hoc Su pham Ha Noi

SUMMARY

Four complexes of platinum(Il) including trans-[Pt(Saf)(o-toludine)CL,] (P1), trans-[Pt(Saf)(p-
toludine)CL,] (P2), trans-[Pt(Saf)(o-anisidine)Cl,] (P3), trans-[Pt(Saf)(p-anisidine)CL,] (P4) have been
synthesized. The structure of the complexes have been determinded by elemental analysis, molar
conductivity, IR, Raman, electronic and 'H-NMR spectra studies.

- MG DAU

Platin cling nhu phiic chat ctia né duge tng
dung 1am xtc tac cho nhiéu qud trinh téng hop
trong phong thi nghiém va trong cong nghiép
héa dau...[1]. Thuc chat clia nhiéu qua trinh xic
tac d6 1a do tao phiic chat trung gian giita olefin
va platin(Il), vi vay phic chat kiéu
[Pt(olefin)(amin)Cl,] da duoc nghién ctu nhiéu
[2, 3]. Tuy nhién véi phoi tir olefin thién nhién
thi hau nhu con chua duogc nghién ciu.

Trong cac bai bédo trude [4, 5], ching toi da
thong bdo diéu kién téng hop va xdc dinh cau
tric cua phic chat K[Pt(safrol)Cl;], trong dé
safrol 1a mot aryl olefin thién nhién (thanh phan
chinh cua tinh dau xa xi). Ti€p theo, trong bai
bdo nay ching toi trinh bay két qua: téng hop,
cdu trdc, tinh chat cia mot s6 phiic chat trans-
dicloro(safrol)(amin thom)platin(I). Safrol duoc
viét tat 1a Saf.

II - THUC NGHIEM

1. Tong hop céc phiie

- Téng hop PO: Phic PO dugc tong hop theo
phuong phap mo ta trong tai liéu [4].
- Téng hop P1, P2, P3, P4: Cho tir tir 1,1
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mmol dung dich amin vao dung dich bao hoa
ctia 1 mmol PO. Khudy dung dich phan tng &
nhiét do phong, sau khoang 5 gio thu dugc két
tha. Rura két tha lan lugt bang dung dich HCI
0,IN, nudc va rugu lanh. San phidm dugc két
tinh lai trong hén hop rugu-nudc.

2. Phuong tién va phuong phap nghién ciu

- Ham lugng Pt va nudc két tinh dugc xéc
dinh bang phuong phédp trong lugng tai Khoa
Hoa hoc, Truong PH Su pham Ha Noi. Sic ky
dugc thuc hién v6i ban mong Silufol-UV 254
cta Tiép Khic trong hé gidi hdp axeton/axit
nitric = 10:1, hién vét bang hoi i6t. Do din dién
phan tir do trén may HI 88119 N cha My. Phé
Raman ghi trén mdy Micro Raman LABRAM
trong ving tir 4000 - 100 cm™, bic xa kich thich
632,8 nm tir laser heli-neon. Phé IR dugc ghi
trén may IMPAC- 410-NICOLET trong ving
4000 - 400 cm™, miu do & dang vién nén véi
KBr. Phé 'H-NMR clia céc phiic chat dugc do
trén may Brucker ADVANCE (500 MHz) tai
Vién Hoéa hoc thudc Vién Khoa hoc va Cong
nghé Viét Nam, tat ca cdc phiic chat dugc do
trong dung moi MeOD vdi chat chudn 1a TMS.

M- KET QUA VA THAO LUAN

Viéc téng hop phic chiat  ddu



K[Pt(safrol)Cl;] (ki hiéu la PO) da dugc phan
tich ky trong tai liéu [4]. Theo qui luat anh
hudng trans, khi thay thé 1 nguyén tir clo trong
phiic PO bdi 1 phan tir amin sé& tao ra san pham
trong d6 amin & vi tri trans so v6i safrol. Qua
trinh téng hop dugc tién hanh bang cdch cho tix
tr dung dich phéi tr amin vao dung dich PO &
nhiét do phong. Phan ting xay ra nhu sau:

K[Pt(Saf)Cl;] + Am —
trans-[Pt(Saf)(Am)Cl,] + KCl

Am: o-CH,C,H,NH, (P1), p- CH.C,H,NH, (P2),
0-CH,OC,H,NH, (P3), p-CH,OC,H,NH,(P4).

Sau khi két tinh lai, phiic chat P1 c¢6 dang
hinh try mau vang xanh, phic chat P2 c6 dang
hinh kim mau vang nghé, phuc chat P3 va P4 c6
dang tinh thé nhé mau vang nhat va vang nau.
Trén sic ki ban mong v6i hé giai hidp axeton-
axit nitric, d6i v6i moi phic chat déu xuat hién 1
vét gon duy nhat véi gid tri R; khong déi & cac
nong do khic nhau cua phic chat. Két qua phan
tich ham lugng platin, nuéc két tinh phu hop véi
cong thitc du kién (bang 1). Do dan dién phan tr
M cta dung dich cac phic chit do ngay sau khi
pha c6 gid tri 12 + 18 Q'cm’mol™ cho thdy céc
phitc chit thu duogc 1a phic trung hoa khong
dién li (bang 1).

Bdng 1: R;, 0 dan dién phan tir (1), ham lugng platin va nudc két tinh
clia cdc phiic chat tdng hop duoc

Cong thitc Ki hicu| R, H, Ham lugng nguyén t6, % (LT/TN)
Q' cm’mol Pt H,0
[Pt(Saf)(o-CH,C,H,NH,)CL,] | P1 0,42 12 36,45/35,54 0,0/0,0
[Pt(Saf)(p-CH,C(H,NH,)CL,] | P2 |0,43 12 36,45/36,28 0,0/0,0
[Pt(Saf)(o-CH,OCH,NH,)CL,] | P3 | 0,67 15 35,29/36,01 0,0/0,0
[Pt(Saf)(p-CH,OC(H,NH,)CL,] | P4 | 0,65 13 35,29/35,75 0,0/0,0

Ciac van hdp thu chinh trén phé IR va Raman clia céc phitc dugc qui két dua theo tai liéu [6,

7] va dugc liét ké & bang 2.

Bdng 2: Cac van hap thu chinh trén phd IR va Raman ctia cdc phic chat téng hop dugc

IR (cm™)/Raman (RAM), cm™
Phic
chat VNH VCH (thom,) VCH (béo) Ve=c Vc.o,cc,eN| VeN | Veear [Veec=d 58 b SPtClz
NP(C=C
0 IR é 3080, 3017 2875 1605, 1510 (1251, 1039| ¢ é é é é
RAM é 3081, 3025 | 2957, 2881 | 1607, 1502 {1249, 1021| é | 335|421 | 217 | 181
Pl IR (3244, 3200| 3080, 3020 | 2995, 2900 | 1605, 1568 [1234, 1035| ¢é é é é é
RAM| 3201 3070, 3050 | 2978, 2876 | 1614, 1571 {1230, 1047| 479 | 334 | 404 | 195 | ¢
m IR [3237,3199| 3087, 3025 2894 1587, 1508 1202, 1036| ¢ é é é é
RAM|3248, 3202| 3065, 3040 | 2975, 2871 | 1610, 1514|1175, 1038| 553 | 334 | 399 | 198 | €
- IR {3248, 3205 3080, 3038 2899 1587, 1498 (1235, 1036| ¢ é é é é
RAM| 3199 3059 2975,2875 | 1614, 1517 1231, 1046| 478 | 334 | 404 | 195 | €
P4 IR [3201,3129] 3008 2894, 2837 | 1604, 1507 [1261, 1035| 477 | € é é é
RAM|3222, 3197|3071, 3013 | 2969, 2837 | 1615, 1508 {1255, 1189| 541 | 338 | 485 | 215
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Bang 2 cho thay, hau hét cic van hédp thu
xudt hién trén phd IR thi ciing xuat hién trén
phé Raman va déu dac trung cho cdc nhém
nguyén ti trong phan tlr ctia cic phic chat. Van
hap thu ctia C=C anlyl ¢ Saf tu do thé hién &
~ 1640 cm™. Trén phé IR va Raman cua tét ca
céac phic PO + P4 déu khong thay xuat hién van
ndy, ma c6 cac van & vung 1615 - 1498 cm™.
Cac van dao dong héa tri v clia vong benzen
VA Ve cua anken da tao phiic v6i Pt déu thé
hién & ving nay [6]. Vi vay 6 bang 2 ching toi
g0p chung vao mot cot. Tan s v_c anlyl & cac
phtic chat thé hién & ving tin s6 thap nhu vay
chiing t6 di c6 su tao phiic cta Pt(IT) véi lién két
do6i & nhém anlyl cua Saf. Su xuét hién dao dong

héa tri Vp e trén phé Raman cla tat ca cac phiic
chat cho phép ta khang dinh Saf phéi trf v6i platin
qua lién két d6i C=C & nhém anlyl [1, 6].

Khdc v6i phé ctua phic chat PO, phé dao
dong ctia cac phtc chat tir P1 + P4 déu xuat hién
van phé dic trung cho dao dong hoéa tri vyy O
viing tan s6 3248 + 3129 cm™ (gidm so véi cac
amin tu do (3450 + 3300 cm™)) va van phé dic
trung cho dao dong héa tri vp & (553 + 477
cm™). Diéu dé ching té c6 su tao phiic clia cic
amin thom v6i Pt(I) va su tao phic dugce thuc
hién qua nguyén tr nito cua amin thom.

C4c van hdp thu trén phd electron cla céc
phtic chét téng hop dugc chi ra & bang 3.

Bdng 3: Cac van hép thu trén phé electron cia cac phic chat tong hop dugc

Hop chit Ki hiéu Amax (nNM)/1ge
[Pt(Saf)(0-CH;CoH,NH,)Cl] P1 207/4,52 235/4,03 286/3,34
[Pt(Saf)(p-CH,C,H,NH,)CL] P2 208/4,61 242/3,90 287/3,82
[Pt(Saf)(0-CH;OC,H,NH,)CL] P3 208/4,96 269/4,06 291/4,00
[Pt(Saf)(p-CH,OC,H,NH,)CL)] P4 204/4,68 239/4,01 288/3,95

Két qua ¢ bang 3 cho thdy, phé eletron cla
P1 + P4 ciing c6 ba van hap thu giong nhu & cic
dan xuat cta benzen nhung khéc biét ¢ gid tri
Amax VA ddc biét 1a & gid tri 16n cla lge. Diéu dé
c6 thé 1a do su t6 hop clia cic van dic trung cho
chuyén mic 7 - ©° & nhan thom véi cdc van do
chuyén miic kém chuyén dién tich tir phoi tir
dén ion trung tam [6].

Dé quy két dugc chudn xdc tin hiéu cua cc
proton Saf trén phé 'H-NMR clia céc phiic chat
téng hop duoc, ching t6i dua vao do dich
chuyén héa hoc, cudng do, su tdch van phé do
tuong tdc spin-spin gid tri hing s6 tach J d6i voi
mdi van pho va tai liéu [5]. Dé thuan tién cho
viéc phan tich phd, s6 chi vi tri & phoi tir safrol
dugc ghi nhu trong hinh 1. K&t qua phan tich
dugc trinh bay & bang 4.

Két qua & bang 4 cho thdy tin hiéu cong
hudng cta cac proton H3, H5, H6 va H7 (cac
proton & xa trung tam tao phic) déu khong bién
déi vé hinh dang (do boi), tuy nhién vé do
chuyén dich héa hoc thi khong nhiing thay doéi
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vé gid tri ma con thay déi vé trat tu: & Saf tu do
S8H6 > 6H3 va 8H5; & phic chat P1 + P4 thi 6H6
< 8H3 va 8H5. Diéu d6 1a do su tao phiic cta
Pt(Il) véi C=C & nhanh gay nén.

Hcis
10 9
C=C/H
8

Hinh 1: S6 chi vi tri & phai ti Saf

Hai proton H8 & Saf khong phoi tri 1a tuong
duong va ching thé hién boi 1 van doi & 3,26
ppm. Con & cac phiic chat nghién ctu ching trd
nén khong tuong duong va thé hién boi 2 van doi
- doi, mot & khoang 3 ppm, mot & gan 3,4 ppm.
Diéu d6 1a do Pt(IT) da tao lién két v6i C9 lam
cho C9 trgd thanh C bat doi con 2 proton HS8 trg
thanh 2 proton khong tuong duong kiéu "dia" [6).
Céc van cong huong cta cac proton H9, H10 (la



nhiing proton & ngay trung tam tao phiic) & tat
ca céc phic chat déu thay déi ca vé hinh dang,
do chuyén dich héa hoc va hing s6 tdch J so véi
& phoi tu tu do (hinh 2) va dac biét su giam
manh do chuyén dich héa hoc ctia cdc proton
H9, H10 so v6i & phai tir tu do di khang dinh su
phai tri ctia Saf véi platin(Il) qua lién két C=C
ctia nhanh anlyl theo kiéu lién két ba tam [5].
Viéc phan biét H10cis va H10trans dua vao hang
s0 tach J nhu sau [5, 6, 8]: H10trans tuong tac véi
H9 v6i héng s6 tach *J 16n hon H10cis tuong tac
v6i H9. Do d6 tin hiéu cia H10trans c¢6 dang van
doi véi (T = 14 Hz), con Hl0cis ciing c6 dang

van doi nhung khoang céch giita 2 dinh van nho
hon (J ~ 8 Hz) (hinh 2a).

Su tao phitc cua Pt(I) v6i Saf & tit ca céc
phtic chat qua lién két do6i C=C cua nhanh anlyl
theo kiéu lién két ba tam con thé hién 16 & tin
hiéu vé tinh (d4u * & hinh 2a) do tuong tac spin
- spin ctia Pt v6i H9, H10cis va HI1Otrans.
Khoang cach gitta 2 tin hiéu vé tinh nay chinh la
gid tri hing s6 tach “Jpy, va xédc dinh dugc & tat
ca cac phuc chit la = 65 Hz. Gia tri nay phu hgp
vGi céc cong trinh trude day da cong bo vé phiic
cua Pt véi olefin [5, 8].

Bdng 4: Tin hiéu proton cta Saf trong cac phuc chat va tu do d(ppm); J(Hz)

IZ 1}1:;: H3 H5 H6 |H7| H8a H8b H9 HlOtrans | H10cis
Saf [6.65;d| 6,60;dd |6,70;d|58| 3.26:d | 326;d
. 5,90; 5,03; 5,03;
twdo| 41 1,5 |75 1,5 77,5 [Ss| 765 76,5 " " "
bl legg s| 6824 |671:d[59| 302:dd | 340:dd 5,40; m %’f%d 3;";_ 3;Jd
TURU80 | TS [4mPTIS 60 WIS 80 [T 6,5 Uy 0| T |
O/ 3 3 55 ) |2 .3 3 .2 ’ > JIpw > JIpw
175|080 | 25| T 0 TS5 T8.0[ T 7.0: U 65| S 2
by [692:d] 685:dd |672d 50| 302dd | 343dd | 53%m 314{2-5;2;1 3;1’; 1;Jd
T1,5 °17,5:471,5] 18,0 [4m7J15:°16,0] T 15:°17,5 |*1 7,0; Ty, 70 o ™ s
py |687:d] oy |666d (50| 299:dd | 340:dd | 53%m | 44T:d | 439:d
91,5 ’ T80 |25 1505500155970 py 72 T 13,5 175
H10 Trans H10 cis H9 H10
H9 At |
|
] |
1 1 [‘ | ,Il' 1 Ml
| il 1 9]
I||I'|!|'II ‘ “ h‘ I!- i o
II l.|, i i | »
| “JI | ;
% I_' * } W ||\_’* ~ vy -
e ~_ - e S I
-
2 1. £.4
. b

Hinh 2: (a) Tin hiéu cong huong cua H9, H10trans va H10cis & phitc chat P2
(b) Tin hiéu cong hudng ctia H9, H10 & Saf tu do
Tuong tu nhu trén, dua vao do chuyén dich héa hoc, cuong do van pho va dac biét 1a su tach
van phé do tuong tdc spin-spin cua céc proton va theo tai liéu [9] ching t6i da quy két dugc tin hiéu
ctia cac proton trong cdc amin thom phdi tri v6i Pt(Il) trong bang 5.
179



Bdng 5: Tin hiéu proton ctia cdc amin thom trong céc phic chét nghién ctu, 6(ppm); J(Hz)

Chit|  Am H2 H3 H4 H5 H6 H7
NH,
o NCH, . 7,28;d 7,06; m 7,08; m 7,15;d ,
Fl © ‘ 975 | 975015 | U1ss| s | 2
SN\ | 723:d | 7,094 . 7,09; d 7,23:d _
i QN“ 785 | T80 ¢ 18,0 Jes | 2%
NH,
» | o “2.00H, ¢ 7,01; dd 6,38; m 7,15; m 7,38; dd 3.80:
L Y8015 | W75 LS | U7.591,5] U805 | 20
P4 GHSOOWHZ Ted ] es é 6,82 E R

So sanh v6i ciac amin thom tu do [6] thi do chuyén dich héa hoc clia tit ca cdc proton tuong
ting & amin thom trong céc phiic chat nghién ctiu déu 16n hon. Diéu d6 chiing té cdc amin thom nay

da phoi tri v6i Pt(Il) qua N.

Tur cdc két qua phan tich va qui két & trén cho thay cu tric ctia cdc phic tong hop duoc phit

hop véi cong thitc dé nghi 6 hinh 3.

0%

) \m&w o
cH,

(P1) (P2)

2

(P3) (P4)

Hinh 3: CAu tric cla cdc phic chét téng hop duoc

IV - KET LUAN

ba téng hop duoc 4 phic chit trans-
[PtCl,(Saf)(Amin thom)] chua dugc mo ta trong
cic tai liéu 1a rrans-diclorosafroloctoto-
ludinplatin(I), trans-diclorosafrolparatoludin-
platin(Il), trans-diclorosafroloctoanizidinplatin(II)
va trans-diclorosafrolparaanizidinplatin(Il). Cau
trdc cua cdc phic chat da duge xac dinh dua vao
két qua phan tich ham luong platin va nudc két
tinh, do do din dién phan tlt, phan tich phé IR,
Raman, ph6 hép thu electron va phé 'H-NMR.

TAI LIEU THAM KHAO

1. Umberto Belluco. Organometal. Coordin.
Chem Platin., Academic press London and
New York (1974).

2. Stephen S. Hupp, George Dahlgren. Inorg.
180

Chem., 15(10), 2349 - 2353 (1976).

3. MR. Plutino, S. Otto, A. Roodt.
Chem., 38, P. 1233 - 1238 (1999).

4. Tran Thi Da, Nguyén Thi Thanh Chi. Thong
bdo Khoa hoc Truong PHSPHN, 1 (2005).

5. Tran Thi Da, Nguyén Thi Thanh Chi. Tap chi
phan tich ly héa sinh, 10(3), 1 - 4 (2005).

6. Nguyén Hitu Dinh, Trdn Thi Pa. Ung dung
mot s6 phuong phap phd nghién ctiu ciu triic
phan tlir. Nxb. Gido Duc (1999).

7. Tran Thi Pa, Duong B4 Vi. Tap chi Hoéa
hoc va Cong nghié¢p hoéa chat, 3, 17 - 21
(2001).

8. Toshio Kinugasa, Michiko Nakamura. Inorg.
Chem., 7(12), 2649 - 2651 (1968).

9. Nguyen Huu Dinh, Tran Thi Da. J. Coord.
Chem., 56(8), 683 - 689 (2003).

Inorg



181



