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CONG HUGNG TU PROTON CUA PIPERIDIN
VA MOT SO AMIN THOM

TRONG CAU PHOI TR CUA PLATIN (I)
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Truimg Pai hoc Su pham Ha N&i

SUMMARY
' NMR spectra of nine complexes [Pt Pip Am Clyf (Pip: piperidine, Am: aromatic amines)
were interpreted The signals of protens Hy, . Hy, a- Hg, HY, H! of coordinated piperidine
were assigned. It is shown that molecule of aromatic amines lies in the plane perpendicular 1o the
coordinated plane of Pi (I} "Jpy for cis - complexes is of 48 - 46 Hz, for irans - complexes is of
36 Hz.
M0 DAU
Trong bai béo trudic, 1], ching i da thong béo ket qua tdng hgp mdt s6 phic chat
cha platin (IT) chia déng thon piperidin va amin thom. Viée thir nghiém cho théy chiing c6
hoat tinh kim ham cdc 1& bo ung thu & néng 40 < Sug/ml. O day, chiing 10i trinh biy ké
qua phan tich cong huimg 1 proton ('"H NMR) d¢ hoan 18t viec xac dinh cfu tric cla cdc
phiic ¢is - diamin hdn tap cla platin (II) chia piperidin v& amin thom.
THUC NGHIEM
Cée phic nghien ciu duge 1dng hop nhu mo té & (1] theo sa d6 phin dng:
KIPWPipCl,] + Am —» cis - [PPipAmCl, ] + KCl
Pip=C,H, NI (Piperidin):  Am: CJINH, p-CH,CHNH,, o0-CH,CHNH,
p - CHO-CHNH,, p - GH,O - CHNH, o - CoH,NH, (o - ngphtyl amin), C;HN
(pyridin) C;H;N (quinolin).
Céiu tao ciia céc phic chéi 93 dugc xéic dinh nhér phan tich nguyen 16, do 4 din
dién phan tir, phan huy nhigt, ghi phé UV, ph6 IR v& phd Raman [1].
Phd '"H NMR do trong CD,0D trén médy Brucker (200 MHz). Mot s8 chét do trén
miy Brucker AVANCE (500 MHz ).

KET QUA VA THAO LUAN.

Theo céc thi licu w& phé 'H NMR, (2], [3], 10 proton dinh véi cachon ciia piperidin
1h& hién biti hai van cong huémg. Van thit nhat & 2,7 ppm 14 tin hiéu cia 4H & vi o a (Ha)
van thi hai & 1,5 ppm 13 thuoc 4H & vi tri B (Hg) va 2 H & vi tri y (H, ). Trén phd 'H NMR
ciia cic phife chél nghién cifu khi do rén mdy 200 MlHz thi 10 proton d6 clia piperidin phéi
iri thé hién & 3 van phd v6i cutmg do tromg (mg v6i s6 proton l4n luct 13 4H, 3H va 3H
(hinh 1a). Khi do trén médy 500 MHz tin hiéu cla céc proton dé lai thé hién & 6 cum riéng
g i ti 1¢ proton 1a 2H:2H:2H: 1H:2H:TH (hinh 1b). V1 sao c6 sy khéc nhau nhu vay 7




e L3
Ho H He Hy He H

i
T
TR
T TN
T, i ‘ —

Hinh 1. Tin hi¢u 10 proton dinh véi cacbon ciia piperidin
a. Do trén médy 200 MHz; b. Po trén mdy 500 MHz.

Piperidin t6n tai & hai cfu dang nim can bing v6i nhau nhu & hinh 2 (A vi B
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Hinh 2. Piperidin o dang qrdnm va B) va a dang phoi tri (C)

O nhigt 4 thudng, 16c do chuyén d6i gita hai cdu dang d6 13 16n nén phuong phip
'H NMR khong phan bi¢t duge H* va H', Mat khéc do chuyén dich hod hoc cta Hp va H,
khong khéc nhau nhifu, ching lai twomg téc spin - spin v&i nhau tdch tin hidu cha nhau
thanh nhifu hop phén xen 1&n viio nhau nén 4Hp va 2Hy chi tao ra mdt van cong hudmg
rong & 1,5 ppm.

Khi tao phiic v&i Py(Il) (Hinh 2.C) do tao thém lién k&t N — 1 va do nhdm
PtAmCI, c6 kich thudc rét 16n nén sy nghich ddo & N va su chuyén ddi céu dang cla
piperidin khong xdy ra duge nita. Vi thé & piperidin phdi tri, trir nhém NH ra, ¢ 6 nhém
proton khong meong duong 1a 2HS, = 2H;, # 2H; # 2H, = H; = H;. Xéi theo anh huimg cua
N thl 8(Ho) > 8(Hp) > 8(H,) nhumg do sy chdn xa cla lien két C-C & dang gh€ 1am cho
8(H") > 8(H*) 1 0,5 ppm [3], [5]. V1 thé tin hi¢u ctia 6 nhém proton & piperidin phdi tri da
xufit hién trén phé nhu & hinh 1b nic 12 tuan theo trat ty vé do chuyén dich hod hoc nhur sau:

s(H:) > 8 ) > sg) . s(me) > s(H;) > 5(1:)
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2H! va 2H xen 1n v nhau, tin hiéu cla
nhau. K& qua la chi

H® 12 khong di rd nhu d6i véi céc proton H tuong

Trén co s&r dua vao cuimg do wong d6i va dyawvio sy so sdnh véi

phd da ducc phan tich tuong e spin - spin nhu hinh 3,dd quy k& duge tin hiu cha clc

nhém proton cia piperidin phdi tri véi Py(IT) nhu & bang 1.
Bdng 1. Tin hifu cdc proton ciia piperidin & cdc phiic cis - [PUPipAmCl,|; &ppm)

o Hop chi e | Wi {H| HuE | H | B |
T TR Pip | 270 | 270 [ 151,50 | 1,50 | 1,50 | 180
7 [ IARpCANAG Pl ]300 292 145155 | 1,40 | 1,30 | 410
3 [ 1APplp - CHGHNHCL) P2 | 29 | 29 | 160150 1,30 | 1,20 | 3,90
" [ [APipo - CHLCHLNHOL] P3 [ 29 [2% | 14142 [ 129|121 ] -
5 | [PPplp - CILCHNTL X P4 1297 1297 15%150 | 1,30 | 1.25 | -
| b | [MPplp - C;HOCHNHOL, | Ps 302 | 3m 1,62, 1,55 1.39 | 1,35 .

7| (AP - ot NH X, P6 | 320 | 305 | 166,155 | 145 | 140 | 460
| Cu IRRRCHNL] PT 309 [ 319 | 162150 | 1.0 | 198 | 430 |
51 Trams TAPPCILNCE] PR | 326 | 326 [ 167,145 | 145 | 143 | 440
B (AP CH,NKL,] M 325 | am 1,63, 1.57 1,52 l:]-i 4,60
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Bing 1 cho théy 4 chuyén dich hoé hoc ciia proton nhém NH va céc proton vi trf a
(Ha) & piperidin phdi trf déu tang nhiéu so véi & piperidin tw do (khong phdi trf). D6 1a do
mit d9 electron & nito gidm manh khi tao lién két phi trf N — PyII). DO chuyén dich hod
hoe cila céc nhém proton cdn lai cling khéc nhau d6i v6i piperidin phéi trf va piperidin tu
do. Sy khéc nhau d6 1a do & piperidin ty do d9 chuyén dich hod hoc 12 phin énh sy trung
binh hoé céc yéu 16 cffa tgo cha hai cfu dang nim can bing véi nhau, cdn & piperidin phéi
trf (chi & mit cfiu dgng) nén H* vé H" c6 riéng d chuyén dich hod hoc cita minh.
Céic van cong humg ciia céc proton clia amin thom ph6i trf véi Pu(IT) dugc quy ket
nhu trong béng 2.
Bdng 2. Tin hitu cida cdc proton ciia amin thow trong cdc phitc [PIPipAmCLJ, &ppm); J(Hz).

STT Amin H2 H3 H4 HS Hé& H khiéc
3 2
Pl ‘ @Lﬁn, 746m | T44m [136m | T44m [746:m
73:d | 7224 722.dd | 734 d |
2 |p-CHOHNE, 181 | Ja81 | 7 | IeB1 |Jgsy | PCHe2IRs
7.28:d |7.30; dd | 733 dd | 7,37:0d ;
1 | oCHIHNE, . 1, 77 |3, 81| Ly | nis | HEPRATs
741:d | 696d
. Vo S S6,d | 741 :
P | p- CHOCHNH, I 84 | Jn 84 494 | 14| pamossos
CHy:1.42; 1
7.44;:d | 6,99 dd 6,9%d | 744.d vy
ps |P-CHCHOGHNH, | , 3¢ | 1, &8 .88 | 1,88 CI’[;“‘;E'“:-‘I
BT s
H7:7.87:.dd |
P6 8.06:dd | 7.60:dd |7.98.dd | 754 dd |7.67dd P |
ﬂ = {: i L] 5 L [ r ¥ L] * Hs_ alg] :. {-‘d 1
wH,NH, o T8 | 5B [Ja 14| J72 | Je80 | g perl |
CHN 89%dd | 7.55dd | 798 | 7.55dd | 892:dd ] Tygm Jpgm 1.4; I
) Jn 63 | Iy 76 | g0t | 1,76 | Ju75 =48 |
|
|
P8 876.dd |7.40, dd | 7.90m | 7,40dd | B76dd |  Ju=lu= 14
GHN L 56 | 3 76 | Ta76 | 3,76 | 376 pa=36
HT8.01:4d |
892 dd | 7.65 dd |8.40:dd | 803 d |7,79.dd H89.70:d |
P9 GH;N Iy 50 | D 74 | Ju12 | Ju80 | JaT0 | Ja80; Jmhe=13 |
X
Jpy=a6 _._;

Né&u so séinh véi cdc amin thom tr do thi d6 chuyén dich hod hoc clia céc proton &
céc phifc nghién cifu déu Ién hon. Diéu d6 ching 16 di c6 sy lién k&t phdi i N — 1.

Céc 5 litu vé do chuyén dich hod hoc v hing s@ tdch cia céc proton cla amin
thom & céic phic P1, P2, P4, P5, P7, 8 (bang 2 ) cho thdy trong cdu phdi tri caa P (1) H2
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twong duong v6i HE; H3 ong duong v6i HS. Didu d6 ching 16 cdc phan 1l amin thom
nim & mat phing vudng géc v6i mat phing do Py(II) phoi trf 4 tao thanh (goi tit 1A ma
phing phoi trf). Chi khi 46, do H2 v H6 ndm & phia trén v phia dudi mat phing phdi uf,
c6 quan h¢ khong gian giéng nhau i Pip vt Cl nén mdi twong dwong nhau. Nguoc lai, nfy
mat phing phan tlt amin thom v mat phdng ph6i trf triing nhau thi H2 s& & gén Pip cdn Hf
& gdn Cl. Khi d6 ching khong twong duong. K& quéa d6 12 phd hop véi 1§ thuy& v khi
nang ciing ném tén mdt mat phing va kha nang quay ty do cia cic phan tlr amin trong cly
phdi tri 12 bj loai trit do chiing 12 nhiing phdi 1l céng kénh lai & vi trf cis v6i nhau,

Mot diéu 1§ thi 12 van cong huémg cia H2 & pyridin v quinolin phéi trf (& phiic
P7, P8 va P9) bao gém mot tin hiéu trung tam cudmg d¢ 16n v& hai tin hiéu vé tinh cudmg d)
nh & hai bén. Khodng cdch gifta hai tin hiéu vé tinh nay chinh 13 gif trj *Jo,. Phd hop v
kéi lugn & cong trinh [4], Ty & cfu hinh cis (phic P7 vi P9) xdc dinh duoc 12 48 va 46 Hz:
cdn ¢ clu hinh rrans (phitc P8) 13 36 Hz.

KET LUAN
D4 phan tich phd 'H NMR cia 9 phic ch#t cda PyIl) chita piperidin va céc amin
thom cé clu a0 khic nhau. D2 phan biét vd quy két duoc tin hiéu clia céc proton
HY. HL. Hi, Hy, HY, H cla piperidin trong céu ph6i rf clia Pi(IT). D& chimg t5 ring
cée phan 1r amin thom ndm ¢ mat phing vudng géc v&i mat phing phéi trf clia Py(II). DA
xdc dinh duoc gid tri 'y, d6i voi cfu hinh cis 1 46 - 48 Hz, d0i véi cfu hinh trans 1a 36Hz
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