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TONG HOP VA CAU TRUC CUA MOT SO PHUC CHAT
TRANS-DICLORO(SAFROL)(AMIN THOM)PLATIN(}I)

Dén Toa soan 8-6-2006
NGUYEN THI THANH CHI, TRAN THI PA, VU QUANG NHU, NGUYEN HOU BINH
Trugng Dai hoco S pham Ha Noi

SUMMARY

Four complexes of platineg({l) inclnding trans-fPi(Saf Ko-1ofudine jCL ] (P, trans-fPuSafip
toludine j/CL {P2), trans- [PrSaf S o-anisidine )CU P 3), rans- [P Saf i p-anisidine j}ClL f {P4) have been
swithesized. The structure of the complexes have been deterntinded by elemental analysis, molar
conductivity, IR, Ruman, electronic and "H-NMR specira sudies.

1- MG PAU

Platin ¢iing nhu phitc chat cia nd duoge Gng
dung lam xic tac cho nhiéu qud wrinh 10ng hop
trong phong thi nghiém va trong ¢ong nghiép
héa dau. . {1]. Thuc chat cia nhicu qua winh xic
tac do 1a do tao phice chit trung gian gifta olefin
va  plaun(fly, Vi vay phic chat  kiéu
[Proletiniamin)Cl,] da duge nghién cdu nhicu
{2, 3]. Tuy nhién vai phoi wr olefin thién nhién
thi hdu nhu con chua dugc nghién ciiu,

Trong cac bai bdo wudce [4. 5). ching 61 da
thong bdo di¢u kién 1ong hop va xac dinh cau
tride cua phdac chiat K[Pusafrol)(Cl,], trong do
safrol 14 mot aryl olefin thién nhién (thanh phdn
chinh cua tinh dau xd xi). Ticp theo, wong bai
bdo nay ching 161 trinh bay k& qua: ong hop,
cdu tric, tinh chal cia mot 50 phic chat frans-
dicloro(satrol(amin thom)platinil). Safrol dugc
viét 1L la Saf.

Il - THUC NGHIEM

1. Tong hop cic phiie

- ‘Tong hop PO: Phie PO duoc tong hop theo
phuong phiap mo  trong 1ai hicu [4].

- I'ong hop PL. P2, P3, P4: Cho i ty 1.}
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mmol dung dich amin vio dung dich bao hoa
cia I mmol PO. Khudy dung dich phan ung &
nhict do phong, sau khodng 3 gidr thu duge k&t
Wwa, Roa ket 1ia idn lugt bang dung dich 11C1
O.IN, nude va rugu lanh. San pham duge k&t
tink lai trong hén hop regu-nudce.

2. Phuong tién va phuong phap nghién ciry

- Ham lwong Pt vi nude k&t tinh duge xéc
dinh bang phuong phip trong lugng tai Khoa
[16a hoc, Trudong DM Su pham Ha Noi. Sic ky
duge thye hién vo1 ban mong Silufol-UV 254
cua Tiep Khic trong hé gidi hip axelonfaxit
nitric = 10:1, hién v& bang hoi i6t, Do dan dién
phan 0 do trén may HE 88119 N cua M§. Pho
Raman ghi wén mdy Micro Raman LABRAM
trong ving tir 4000 - 100 cm™, bite xa kich thich
632.8 nm tir laser heli-neon. Pho IR dugce ghi
twén mdy IMPAC- 410-NICOLET trong ving
4000 - 400 cm'. mau do & dang vién nén vai
KBr. Pho '"IIENMR clia cdc phiic chat duge do
trén may Brucker ADVANCE (500 Miz) tu
Vien Hoa hoc thuoe Vien Khow hoc va Cong
nghé Vit Nam, 1al ¢a cic phiie chat duoc do
rong dung mai MeOD vdi chdt chudn 1a TMS.

- KI5 QUA VA THAO LUAN

Viéc  tong  hop  phic  chal  ddu



K[PusafroDCLy] (ki hiéu 1a P0) da duc phan
lich ky wong tai licu [4]. Theo qui luat anh
huong trans, khi thay th& 1 nguyén 1t clo trong
phuc PO boi | phan tr amin s¢ 120 ra san pham
trong dé amin ¢ vi i trans so vai safrol. Qua
trinh 16ng hop duge ticn hanh bing cich cho tir
tw dung dich phéi ur amin vao dung dich PO &
nhi¢t do phong. Phan tng xdy ra nhu sau:

K{P(Sat)Cl ] + Am —
trans-[Pr(Saf)( Am)CL,] + KCl

Am: o-CHLCH,NH. (P1), p- CILCH,NH, (P2),
o-CHOC NI (P3), p-CHLOCH NI, (P4).

Sau khi két tinh lai, phic chat Pl ¢6 dang
hinh try mau vang xanh, phiic chat P2 ¢6 dang
hinh kim mau vang nghé, phic chat P3 va P4 ¢6
dang tinh th¢ nho mau vang nhat vi viing nau.
Trén sac ki ban mong véi hé gidi hap axeton-
axit nitric, doi véi moi phire chat déu xuat hicn 1
vét gon duy nhat véi gid tri R, khong déi & cac
nong do khic nhau clia phic chat. K&t qud phan
tich ham lugng platin, nude két tinh phii hop véi
cOng thic du kién (bang 1). Do dén dién phan ur
i cua dung dich cde phic chit do ngay sau khi
pha 6 gid tri 12 + 18 (2'em’mol” cho thdy cdc
phuc chét thu duge ta phic trung hod khong
di¢n li (bang 1).

Bang 11 R, do dan dien phan ur (w), ham luong platin va nude két tinh
clha cice phac chat 1ong hop duge

Cong thic Kihieu| R, I, | Flam luong nguyén 16, % (L'l.‘/-['N)
Q' em’mol? Pt H.O
h_-[.}’l(Saii’)-(o-(fH~C HNH)CL] | PL | 0.42 12 36,45/35.54 0000 |
[Pu(Saf)(p CH.CUNH)CL] | P2 | 0.43 12 36.45/36,28 0.0/0,0
11’1(5;-1-)&;@}1;O(,(,}LN}L ] P 067 15 35,29/36.01 0.0/0.0
| {PUSanp-CHOCHNHOCL] | P4 | 0.65 13 135.29/35.75 0.0/0.0

Cde van hip thy chinh rén pho IR vi Raman ciia cde phic duoc qui két dua theo tai Licu [6,

7] viv duge liét ké o bang 2.

Banq 2: Cdc van hdp thu chinh trén pho [R vi Raman coa cic phuc chal 16ong hdp ducre

T . IR (Lm )/Rdman(i{;\M) un
hidc e ——pm : —
chat Y Ven o Vet tben Vo Voo e ex | Vs [ Voo Vi o ‘b.\'m('\s Oncy,
‘ e B S S R oo
" R 080, 3017 2875 |1605.1510 12511039 - | — |~ [ [
O RAM - 3081, 3025 | 2957, 2881 | 1607, 1502 {1249, 1021] - | 335 | d21| 217 | 181
;1 R [3244, 3200] 3080, 3020 | 2995.2900 | 1605, 1568 |1234. 1035] — | — 1 _ | = | _
O [RAM] 3201 {3070, 3050 | 2978. 2876 | 1614, 1571 |1230. 1047] 479 | 334 | 404 195 |
py | IR [3237.3199/3087,3025| 2804 |1587,1508 1202,1036 — | — | — | _ | -
RAMI3248, 3202 3065, 3040 | 2975, 2871 | 1610. 1514|1175, 1038| 553 | 334 | 309 | 108 |
py | R (32483205 3080.3038| 2899 | 15871498 1235103 | - | _ | - |
RAM| 3199 3059 29752875 1614, 1517 11231, 1046 478 | 334 | 4041 195 | —
‘m’;’fm_ 3201, 3129) 3008 7&91?)}27 16041507 1261, 1035 477 | — | — | |
RAMI3222. 3197| 3071, 3013 | 2969, 2837 | 1615, 1508 |1255, 1189] 541 | 338 | 485 | 215
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Bang 2 cho thdy, hau hét cic van hdp thu
xual hién trén pho IR thi cling xudl hién trén
phé Raman va déu dac tnmg cho cdc nhém
nguyén tr trong phan tir cla cdc phic chat. Van
hip thy cia C=C anlyl & Saf ty do thé hién @
= 1640 cm'. ‘Trén pho IR va Raman cua Wt ci
cac phic PO = P4 déu khong thay xuit hién van
nay. ma ¢6 cac van O vang 1615 - 1498 cm.
Cic van dao dong héa tri v cua vong benzen
vl Ve cua anken di tao phuc v6i Pt déu thé
hién ¢ viung nay [6]. Vi vay & bang 2 ching 101
gop chung vao mét cot. Téan $6 v anlyl ¢ céc
phic chdt thé hién & ving tan s¢ thap nhu vay
chimg 10 da ¢o sy tao phirc cua Pr(Il) vdi lien két
doi ¢ nhém andyl cia Saf. Su xudl hién dao dong

héa tr Vu e trén phé Raman cta Lt ca cdc phic
chdt cho phép ta khang dinh Saf phdi tri voi platin
qua lién két doi C=C & nhém anlyl [1. 6].

Khéc véi phé cia phic chat PO, pho dao
dong cita cdc phic chal tir Pl -+ P4 déu xudt hién
van pho dac trung cho dao dong héa tri vy, &
ving 140 s 3248 + 3129 cm’' (giam so vl cac
amin tr do (3450 = 3300 cm)) vi van pho dic
trung cho dao dong héa tri v, O (553 = 477
cm''y. Diéu d6 ching 16 ¢6 su tao phirc cua céc
amin thom véi Pu(Il) va su tao phic duge thuc
hién qua nguyén tr nito cka amin thom.

Cdc van hap thu wén pho electron cha cac
phitc chat 1ong hop duge chi ra ¢ bang 3.

Bing 3: Céc van hip thy trén phé electron cta cdc phic chat tong hop duoe

Hop chit Ki hiéu Ao (nMYl2E
| Pt(Saf)(o-CH,C H,NH,)Cl,] Pl 207/4,52 235/4,03 286/3,84
[Pt(Saf ) p-CH .CH,NH,)Cl,] P2 208/4,61 242/3,90 287/3,82
[Pu(Sal)o-CH.OCHNIL)CL] P3 208/4,96 269/4,06 - 291/4,00
[P(Saf)(p-CILOC HNH,)CL,| P4 204/4.68 239/4,03 288395 |

Két qua ¢ bang 3 cho thiy, pho eletron cla
Pl + P4 cing ¢6 ba van hap thu giong nhu ¢ cdc
ddn xudl clia benzen nhung khdc biét & gid i
Ao VA dac bict 12 & gid tri lon cla lge. Diéu 4o
¢6 thé 1a do su t6 hop cua cdc van dac trung cho
chuyén mic 7 - ©° ¢ nhan thom vdi cic van do
chuyén mic kém chuyén dién tich tir phoi tir
dén 1on trung Lam [6).

DE quy k€ duge chudn xac tin hiéu cla cac
proton Sal trén pho 'H-NMR cta cic phic chal
1ong hop duoc, chang o1 dua vho do dich
chuyén héa hoc, cudng do, sy tich van pho do
tuong tac spin-spin gid i hang s6 tach J doi véi
mdéi van pho vi tai lieu [5). DE thuan tien cho
viéc phén tich pho, s6 chi vi tri ¢ phéi ta safrol
dugc ghi nhu trong hinh 1. Két qua phén tich
duoc trinh bay & bang 4.

K&l qua ¢ bing 4 cho thdy tin hi¢u cong
hudng coa cic proton H3, H5, H6 va H7 (cac
proton ¢ Xa trung tam tao phic) déu khong bién
déi vé hinh dang (d6 bol), tuy nhién vé do
chuyén dich hoa hoc (hi khong nhitng thay doi
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vé gid tri ma con thay doi vé rat w: & Saf tu do
3116 > 8113 va 8HS; ¢ phic chal Pl + P4 thi 816
< §H3 va 8115, Diéu d6 14 do sy tao phitc cia
Pu{l)) voi C=C & nhanh gay nén.

Hcis

Ne_g”

/ g A

Htrans CH?}@(O\TH
N O/C :

8
{findi 12 86 chi vi i O phoi ur Safl

Hai proton H8 ¢ Saf khong phoi ui la wong
duong va ching thé hién boi | van doi ¢ 3,26
ppm. Con & cac phirc chat nghién citu ching 1ro
nén khong tuong duong va thé hién bdi 2 van doi
- doi, mot & Khodng 3 ppm, mot ¢ gan 3.4 ppm.
Diéu dé 1a do P11} di tao lién két véi C9 lam
cho €9 tr¢ thanh C bat doi con 2 proton H8 tré
thanh 2 proton khong tuong duong kiéu "dia" [6].
Cic van cong huong cia cdce proton H9, 1H10 (la



nhitg proton ¢ ngay lrung tam tao phifc) ¢ 181 van doi nhung khodng cdch giita 2 dinh van nho

ca cic phide chat déu thay doi ca vé hinh dang,  hon ('] = 8 Hz) (hinh 2a).
do chuyén dich héa hoc va hang s tdch ) so vdi
¢ phoi wr wr do (hinh 2) va dac biét su giam
mynh d¢ chuyén dich héa hoc cha céc proton

Su o phace caa Pr(ll) v6i Saf & tat ca cdc
phtre chat qua lién két doi C=C coa nhdnh anlyl

HY, HIO so véi & phi tir tu do da khing dinh sy theo kieu lién két bgl tdm con thé hién 16 ¢ tin
phai tri cua Saf voi platin(il) qua lien ket C=C  hieu vé tinh (ddu * 6 hinh 2a) do twong tic spin
cua nhanh anlyl theo kicu lién kot ba am [3). - "P{“ cua "Peover 19, 1HOcis vi H10trans.
Viée phan bi¢t H10cis va H10rans dua vao hang Klmang cach 5’“‘1 2 17“1 hi¢u v¢ tinh nay chinh lf‘
sO tich J nhu sau |3, 6, 8]: H10trans tuong tac véi 814 tri hang 0 tdch °J,,, va xdc dinh duge o tdt
HY véi hang s6 tach *J 16n hon HiOcis wiong de  ca ¢de phite chal 1a = 65 Hz Gig tri nay phil hop
v H9. Do dé tin hiéu cha HIOwans ¢6 dang van vl cie cong trinh trude day da cong bd vé phuc

doi vai () = 14 Hz), odn H10cis ciing ¢6 dang  cla PUvéi olefin |5, 8).

Bang 4 Tin hicu proton cla Saf wong cic phic chat va wr do S(ppmy; J(1z)

| Ph 4 - ‘ , o .
chil H3 15 e | K7 [18a H2b H9 I Otrans H10cis
St 6.05.d] 660 dd 1670:d]58| 32600 | 3260d ) ] B
; ) ; : 5.03, 03
Wdo| 415975515 175 |5s| Y65 6.5 >0 S0%m | 303 m
bl o] 0824 6THd]59) 302dd | 340:dd sagm | 4% j‘;{* ¢
CUM U0 | 975 MmBrscreol 1150080 (9650, 70 4 c}ojm
B [ S . -
by oo | 0820 665 sy le) ? 'Sd‘fj 340:dd | S3dm ;J41‘13f,1d jg’)] d
B 7 ' Pog 1o E 5.1 0|4 2 4 han 2 g
175 80 2s| TS5 B0 [0 7.0: 05 I o
py 1092500 08500 6720 591 302dd | 343ud | 537w ‘141-35:‘;1 f; ‘de
o < I T A D . . % 78
‘ SIS TSNS T80 A m P 150 6.0 T i5:97.5 (7.0, 70 60 it o5
pa |087:d0 o0 1666d[59] 299;dd | 3.40:dd 533%m 447:d | 4394
T1,5 ’ T80 | 2s 115 055001551700 0,72 1135 175
H10 Trans H10 cis H9 H10

H9 P JI

Hinh 2: (a) Tin hi¢u cong hudng cia HY, [110trans va 1110cis ¢ phic chal P2
(b) Tin hi¢u cong huong cia [19, H10 & Saf tw do

Tuong tu nhu trén, dya vao do chuyén dich hoa hoe, cudng do van phé va dac biet 1a sy tach
van pho do tugng tdc spin-spin cla cdc proton va theo tii licu [9] ching 101 da quy két duoc (in hicu

cua cdc proton trong cdc amin thom phéi tri véi Pe(ll) trong bang 5.

179



Bdng 5: Tin hiéu proton clia cac amin thom Lrong ¢dc phic chat nghién ciiu, S(ppm); HHz)

Chit]  Am H2 H3 H4 1S H6 H7
NH,
o SSy-CH, 7,28: d 7,06, m 7.08; m 7,15, d o

PLL T B U750 | 97s 1S | 9SS G7s | B
Y 723:d | 7,094 7,09;d 723; d -

P2 CH’Q”H? 85 | g0 - 18,0 g5 | 2%

NH,

P3 o 0CH, B 7.01; dd 6,88: m 7,15 m 7,38; dd 3.80:
L Y807 1,5 775 1,5 | U750 1,50 T80 15 | 0
et 7,26, d 7,26; d ~

P4 CHpQMZ 1o0 6.82 - 6.82 oo | 3:80cs

So sanh voi cac amin thom ty do [6] thi do chuyén dich héa hoe clia tat ca cic proton tuong
tng O amin thom rong ¢dc phiic chat nghién ¢iu déu 16n hon. Diéu dé ching 10 cac amin thom nay
da phoi tri véi P(Il) qua N.

Tl cac két qua phan tich va qui k€t & trén cho thay cdu triic cla cic phifc t16ng hop duoc phi
hop vdi cong thiic dé nghi ¢ hinh 3.

L .
| o) ! e ! | N | |

‘ "%F/C h - /P!:p r\%; % )\?H2 - "th/c )\(?‘E
I CH:%H? | : o] Q)p.l:&}(l ‘ Cl ch, / 0 _ :

(P1) (P2) (P3) (P4)
Hindt 3. Cdu tric cha cac phae chél 16ng hop duoc
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