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Tém tit:

Phé 'H NMR ciia nim phurc chit ¢6 cong thirc [PtCl(eugenol-1H)(amin)] [amin: pyridin (2), 4-Me- pyridin A3),
qulnolln (4), p-cloanilin (5), p-toluidin (6)] trong dung mdi d -axeton va CDCl da dwge nghién ciru. Két qua cho
thay, trong dung moi d -cloroform cac phirc chit 2+5 cho hai bo tin hiéu on dmh theo thoi gian trng véi hai twong
tac lién phan tir manh (llen két hydro C1,C-H... CIPt(II) va lién Kkét halogen CLHC-CL...Pt(1I)) dbi véi 2, 3, 4 va hai
lién két hydro manh (lién Kkét ndi phan ttr NH,...CI- Pt(ll) va lién két lién phan tir CL,C-H...Cl-anilin) débi vei phlrc
chit 5. Trong khi dé, trong dung méi d, axeton phite chit 5 va 6 ¢6 chira cic din xuat cua anilin, xdy ra sw dong
phan héa nhém amin chuyen tir vi tri cis sang vi tri trans so v&i nhanh allyl ciia eugenol. Qua trinh chuyen doi nay

dat dén trang thai can bang sau 48 gio.

Tir khéa: amin, eugenol, "H NMR, lién két halogen, phirc chit cia platin(II).

Chi s6 phén loai: 1.4

Mé dau

Tir lau, platin va phirc chit cua né duoc biét dén voi
nhiéu tng dung quan trong, dién hinh la xtc tac trong tong
hop hitu co [1] va thuoc dicu tri ung thu trong y hoc [2, 3].

O Viét Nam ¢ nhiéu loai cay cho tinh dau véi ham
luong arylolefin rit 16n nhu tinh dau huong nhu chira
khoang 70% eugenol (EugH)... Mot s dan xuét ctia n nhur
metyleugenol, ankyl eugenoxyaxetat (ankyl la metyl, etyl,
n-propyl) dugc biét dén 1a nhitng hop chét ¢ cac hoat tinh
sinh hoc khac biét: dan du rudi vang hai cam, kich thich
sinh trudong & thyuc vat...[4]. Gan day, cac aryloleﬁn nay
da duoc hoat hoa lién két C-H thom trong cau phdi tri cia
Pt(IT) dudi dang cac phirc chat khép vong hai nhan dang
[PtCl(arylolefin-1H)], [5-7]. Phan tng gitra phirc chat khep
vong hai nhan nay voi cac amln khac nhau da tao ra mot sd
diy phic chat don nhén c6 céu trac tha vi voi cong thire
chung [PtCl(arylolefin-1H)(amin)] [5-9]. Tuy nhién voi
diy phtrc chit & d6 arylolefin 13 eugenol ¢6 hién tuong bét
thuong, d6 1a phd 'H NMR ciia mdt sd phirc chat trong
chting cho 1 bg tin hi¢u trong dung moéi d -axeton, con trong
CDCl, lai cho 2 bg tin hi¢u [8]. Do vdy, trong cong trinh
nay chung t6i tap trung nghién ciru phé 'H NMR ctia 5 phtrc
chat [PtCI(Eug)(amin)] (amin: pyridin (2), 4-Me-pyridin
(3), quinolin (4), p-cloanilin (5), p-toluidin (6)) trong dung
moi d -cloroform va d -axeton dé tim 10i giai thich cho hién
tuong bat thuong nay.
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Thuc nghiém
Héa chit

Céac amin duoc st dung gdm pyridin, 4-Me-pyridin,
quinolin, p-cloanilin, p-toluidin cta hang Sigma - Alrich.
Céc dung méi axeton, etanol ctia Trung Qudc.

Tozng hop cac phirc chit

Céac phirc chit 2+6 dugc téng hop tir phic chat dau
[PtCI(Eug)], (1) dya theo phuong phap dugc mo ta trong tai
liéu [8] nhu sau: nho tir tr dung dich chira 0,2 mmol amin
vao 0,1 mmol phtc chét 1. Phan ung duoc thyc hién trong
axeton (4) hodc hon hop hai dung méi axeton - etanol (2,
3, 5, 6) 0 nhiét d phong. Sau 2 gio phan ung loc thu duoc
san pham két tua ddi véi 2 hodc thu dugc dung dich cua cac
phtrc chit 3+6. Bay hoi cham dung méi cta dung dich thu
duoc cac chét rin 3+6, rira san phém béng HCI, etanol lanh
va say kho. Cac phirc chat thu dugc c6 mau vang voi sic
d6 khac nhau v6i higu suat cao 81% (2), 92% (3), 95% (4),
50% (5), 83% (6).

Phuwong phap nghién ciru cdu triic

Phé cong hudng tir hat nhan cua cac phtc chat duge do
trén may Bruker AVANCE (500 MHz) v&i chat chuan la
TMS trong cac dung méi thich hop tai Vién Hoa hoc thude
Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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Abstract:

The '"H NMR spectra of five complexes of the genenal
formula [PtCl(eugenol-1H)(amine)] (amine: pyridine
(2), 4-Me-pyridine (3), quinoline (4), p-cloaniline (5),
p-toluidine (6)) in d-acetone and CDCI, solvents were
studied. The result showed that in d -chloroform,
complexes 2+5 gave two stable over time sets of signals
which corresponded with two existence forms of the
complexes in the solution: two strong intermolecular
interactions (CLC-H...CIPt(Il) hydrogen bond and
CLHC-CL...Pt(I) halogen bond) for 2, 3, 4; and two
strong hydrogen bonds (NH,...CI-Pt(II) intramolecular
bond and CL,C-H...Cl-aniline intermolecular bond)
for 5. Meanwhile, in d-acetone solvent, complexes
containing aniline derivatives, 5 and 6, revealed an
isomerization, that was, the amine group transferred
from cis position to frans position compared with the
allyl group of eugenol. This conversion process reached
an equilibrium after 48 hours.

Keywords: amine, eugenol, halogen bond, 'H NMR,

platinum(II) complexes.
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Keét qua va thao luan

Viéc thay thé etylen trong mudi Zeise K[PtCl J(CH)]
bang eugenol (EugH) da tao ra phire chat K[PtCL,(EugH)].
Phtrc chét nay c6 thé d& dang chuyén thanh phic chét khép
vong hai nhan [PtCl(Eug)], (1) trong diéu kién ém diu [8].
Trong nghién ctru nay, phtc chat 1 tuong tac véi cac amin
di vong khéac nhau trong cac diéu kién thich hop (dé cap &
phan Téng hop cac phirc chat) da thu dugc cac phirc chat
trung hoa don nhan 2+6 nhu dugc chi ra trong hinh 1.
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Hinh 1. So' d6 téng hop cac phirc chat 2+6 va cAu tric cua cac
amin (s0 chi vi tri trong Eug va amin dung cho viéc phan tich pho
'H NMR).

Céu trac cia cac phirc chat 2+6 di dwoc chimg minh
bang phan tich nguyén t6, pho IR, ESI-MS, 'H NMR va
phuong phap XRD (déi véi 2, 3, 6) trong tai lidu [8]. Két
qua cho thay, trong cac phirc chit nay, Eug phdi tri vai Pt(II)

qua C=C,; cta nhanh allyl va C5 cua vong benzen, amin
phdi tr1 VOl Pt(II) qua N va ¢ vi tri cis so voi nhanh allyl nhu
0 hinh 1. Tuy nhién, diéu dic biét 1a trén pho 'H NMR, bdn
phirc chat 2+5 cho hai bo tin higu khi do trong CDCI, va cho
mot b trong d -axeton, trong khi 6 cho mét b khi do trong
ca CDCI, va d -axeton. Su bét thuong nay budce dau dugce Iy
gidi co the do trong dung mdi CDCl, ton tai 2 trong tac lién
phén tir hydro va halogen manh glua dung moi va phire chit
nén 2-+5 ton tai dudi 2 dang trong dung dich [8]. DBé 1am rd
van d& nay, trude hét ching t6i quy két, phan tich phd do
trong CDCI, tai thoi diém méi pha ciia 2+6 (phd cia ching
trong axeton da dugc phan tich [8]). Céc tin hi¢u proton cua
Eug va amin trong cac phtic chét 2+6 dugc liét ké ¢ bang 1.
Hinh 2 dan ra mot phan phd ciia 5 trong dung moi CDCl, va
d -axeton lam vi dy.
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Hinh 2. Mét phéan phé 'H NMR cta 5 do trong CDCI, (A) va trong
d.-axeton (B)
(dAu * 1a tin hiéu vé tinh do "*Pt gay tach).



Bang 1. Tin hiéu 'H NMR cua 26 do trong CDCI, & (ppm), J,,, (Hz).
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Bugeno 1R [P(CI(Eug) i [PtCl(Eug) G
(EugH) ¥ (4MePy)] (3b/3a) (p-ClAni)] (5b/5a) €
9] (2.22) Int. 1.3/1 (€240) Int. 1/1 (p-Tob] (6)
Int. 1/1 o Int. 2/1 :
H3 678d  6,575/6,645 6,64 5/6,57 s 6,61 5/6,63 s 6,485/6,53 5 6,495
H5 6,63 dd )
H6 6764 S8, 45/7,125%,, 45 58253, 4571253, 45 72557225 7,14 br/7,15 br 7,035°, 41
H7 381s 3,808/3,81 s 3.813,79s 3.8253,77s 3,76 5/3,77s 376
OH 7305 5265/527s 5285/5265 5295/529s 6,80 br/6,82 br 5255
2,65d3J,,,109/ \ \ , \ \ \ .
HSa g R0 08 282d3,,902,63d3,,90  2,66d3,,95290d%, 95 242d%,,1022,57d,, 102 242d°], 110
9 ? !
HSb 3,86 dd/3,86 dd 3,85 0v/3,8 ov 3,91 dd/4,04 ov 3,59 dd/3,72 dd 3,44 dd
4,65 ov/ 9 2 3 2 2
H9 S SSemy 7 552m2, TA6mMA, T2 457Tm, 70 414m3 75/ 41m2,, 75
g ii
397d3,, 73 , , ) o ,
Horans 505466 413d2, 68394d%, 68 35Tovi, TI/AS60v 3,96, 71/3,49; d 3,67d
g i
Hieis  49d  3,65d2, T1/463 ov 459d%, TIB63d3, 70 372d%, 75/5,140v 339d21, 754284, 75 341d%,75
HI2 8,81dd/8,71 dd 8,62 /8,53 d 9,05 dd/7,90 dd 6,99d 691d
HI3 7,49 ov/747 ov 727 d17,25d 7,53 dd/7,49 br 731d 7,144
H14 7,94 /7,83 tt 8,34 41831 d - ;
H15 7,49 ov/T47 ov 7,27 d17.25d 7,94 /7,99 br 731d 7,144
H16 8,81 dd/8,71 dd 8,62 /8,53 d 7,68 m/7,74 br 6,99 d 691d
H17 2,455/2,41 s 7,91 ov 2,34s
, , HA(N): 4,59 /4,86 d H(N): 4,35 d
H khic H18: 9,21 br/7,99 br T dRe e d R e

Int: ty ¢ cuong do cua 2 bo tin hiéu.

Bang 1 cho thay, 6 chi cho 1 b tin hiéu trong khi 2+5 cho
2 by dugc ky hi¢u la a va b, sb luong cling nhu hinh dang
cac tin hi¢u 0 2 b la nhu nhau. Tin hi¢u cong huong cua cac
proton trong 2+6 do trong qCDCl3 c6 dic diém twong tw nhu
do trong d -axeton. Cuy thé 1a, hai proton H8 ¢ gugenol tu
do von 1a mét van d6i ¢ 3,29 ppm nhung trén pho 'H NMR
cua cac phic chét, chung thé hién bi hai tin hiéu riéng biét
duoc goi la H8a c6 dang van doi ¢ 2,42+2,90 ppm va H8b
co6 dang van do6i-doi o 3,44+4,04 ppm. Bén canh do, so véi
EugH tu do tin hiéu cong huong cua cac proton H9, H10cis,
H10¢trans déu thay ddi ca vé do chuyén dich hoa hoc (giam
manh véi AS = 0,38+1,83 ppm) va hinh dang (xuét hién tin
higu vé tinh v6i gi tri 2, = 65+73 Hz). Diéu, nay cho thay
Eug da phoi tri voi Pt(ll)ﬂ qua C=C, . Su phoi tri cua Eug
voi Pt(I1) qua C5 duogc the hién 1 ¢ su vang tin hi¢u cua HS
trén phd ctia 2+6, ddng thoi H3 va H6 déu c6 dang van don
trong khi & dang ty do chung c6 dang van doi, con H5 co
dang van do6i-doi. Bac biét ¢ tin hiéu cia H6 con quan sat
thay tin hi¢u vé tinh do 'Pt tach véi J ~ 43 Hz phu hop véi
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gia tri’J, . Su thay d6i tin hiéu cong hudng cta cac proton
nhanh allyl va thom ctia Eug trong 2+6 so vdi ¢ phoi tu
tir do cling tuong ty nhu & cac phirc chét ¢ ciu tric tuong
dong, [PtCl(arylolefin-H)(amin)] [5-9].

Bang 1 con cho thay xuit hién day du tin hidu cong
hudng proton ciia cac amin trong cau phdi tri ciia 2+6 va
chiing déu c6 do chuyén dich hod hoc thay ddi so véi & cac
amin tu do. Didu nay chimg té cac amin da phéi tri voi Pt(II)
trong cac phirc chat. Nhu vdy & phtic chit 6 ciing nhu ¢ hai
dang a va b ctia cac phirc chat 2+5, eugenol déu phéi tri véi
Pt(Il) qua C=C, , va C5, amin phdi tri voi Pt(II) qua N.

Dé khing dinh cdu trac khong gian clia cic phic chat
26, tuc la khéng dinh amin & vi tri cis hay trans so voi
nhénh allyl, ching t6i lya chon do phd NOESY ciia 3 trong
d -axeton va 4, 6 trong CDCI, (cac chét c¢6 do tan tot hon
cd). Tuy nhién, cac chat van c6 do tan vira phdi trong dung
moéi do phd nén céac pic giao tng véi bd cd cuong do nhod
hon cua 4 trong CDCI, kh6 quan sat. Bang 2 li¢t ké céac pic
giao gifta tin hiéu cong huong ciia Eug va amin trén phd
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NOESY cua cac phirc chat va hinh 3 din ra mot phan phd
cua 4 trong CDCI, lam vi du.

Bang 2. Pic giao gitra tin hiéu cong hwéng cua Eug va amin trén
phd NOESY cua 3, 4, 6.

Phiic chit Pic giao giita Eug va amin

HO/H12 (4,76/8,60 ppm)

i) H10cis/H12 (3,75/8,60 ppm)

H9/H12 (4,54/9,05 ppm)
4 (CDCL) H10cis/H12 (3,72/9,05 ppm)
6 (CDCL,) H10trans/H*(N) (3,96/4,35 ppm)

Béng 2 cho thay giita cac tin hiéu cong huong cia Eug va
amin, chi c6 pic giao gilra tin hiéu H9, H10cis cuia Eug voi
H12 cua 4MePy trong 3 va H12 cia Qui trong 4 (pic giao A
va B trong hinh 3), con véi phirc chat 6 chi c¢6 pic giao ciia
H10trans véi HA(N) ma khong quan sat thiy pic giao nao
khac. Két qua nay cho thdy, trong dung dich do phd, amin
khong phai & vi tri trans 50 voi nhanh allyl trong cac phuc
chat ma phai & vi tri cis glong nhu cdu tric & dang rin ctia
ching d3 dwoc xac dinh bang phuong phap nhiéu xa tia X
don tinh thé [8] nhu chi ra & hinh 1.

1] T T T T
9,5 9,0 8,5 8,0 7,5

Hinh 3. Mét phan phé NOESY cua 4 (CDCL,).

Nhu vay, qua phan tich trén cho thdy trong tat ca cac
phtrc chat 2+6, Eug déu phdi tri véi Pt(IT) qua C=C ai VA C5,
amin phdi tri voi Pt(IT) qua N va & vi tri cis so voi nhanh allyl
trong ca dung mo6i CDCI, hay d -axeton. Viy tai sao khi do
trong CDCl,, 2+5 déu cho hai bo tin hiéu, con 6 chi cho mdt
b tin higu duy nhat? Phan tich gdn 2000 céu trac co chira
CHCI, hoac CH,Cl, trong Cambridge Structural Database
(CSD) Allen va dong nghiép [10] da chi ra rang, C-H cla
cloroform va diclorometan tao lién két hydro voi N, O, S,
halogen trong gan 200 ciu triic. Ngodi ra, lién két halogen
gitra phtrc chit loai trans- [PtX,(Alk,N-CN),] (X =Cl, B{) voi
CHI, cting da duoc phat hién trong [11]. B6i vay, co the giai
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thich hién tugng 2 bd tin hiéu cua cac phirc chét nhu sau:
v6i phirc chat 2+4, cloroform da st dung proton dé tao lién
két hydro véi phéi tr Cl trong phirc chat, sau d6 n6 ciing
tao lién két halogen vai ion Pt(IT). Do dé, trong cloroform
chung ton tai ¢ hai dang nhu dugc mo ta dai dién cho phirc
3 ¢ hinh 4. Hai dang cua phirc chét 5 lai khac, dang 5a chtra
lién két hydro ndi phan tir gitra phéi tir C1 voi proton ciia
nhém NH,, con dang Sb chua lién két hydro Cl...H-C giita
nguyén tir CI cua p-cloanilin va H ctia dung moi (hinh 4). S¢
di phtic chét 6 chi cho mot bo tin hiéu 1a do chi tao dugce lién
két hydro noi phan gidng nhu cia 5a ma khong tao dugc
kiéu giéng 5b do khong co nguyén tir Cl ndo khac nita trong
phén tir.

Dé tim hiéu 15 hon vé qué trinh hinh thanh 2 dang a
va b ctia 2+6, chung toi tién hanh do phd cua ching trong
CDCI, theo thoi gian. Két qua cho thay phd cua chung déu
khong dbi sau 24 gio. Piéu nay cho thiy qua trinh thiét 1ap
2 dang ctia cac phuc chit 2+5 dién ra nhanh va céc lién két
hydro, halogen dugc hinh thanh kha bén va 6n dinh trong
dung dich.

Trong dung moéi d -axeton 2+6 tai thoi diém méi pha
mau chi cho 1 b tin hi¢u, nhung liéu theo thoi gian ching
¢6 bién doi kh(“)ng9 Dé tra 10 cau hoi nay, chung t6i ciing
tién hanh do pho cua ching trong d -axeton theo thoi gian.
Két qua rat bat ngo 1a phurc chat 2, 3 (24 gio sau khi pha) va
phirc chat 4 (48 gio sau khi pha) khong ddi. Con phirc chat
5 va 6 bi bién ddi tao 2 bo tin hiéu ngay sau 6 gio pha mau,
hinh dang cac tin hi¢u ciing nhu ty 1€ cuong do 2 bd khong
d6i sau 48 gio. Hinh 4 ddn ra mot phan pho chong theo thoi
gian cta 3 va 5 lam vi du.

Sy bién d6i thanh 2 bo phd ciia 5 va 6 c6 thé dugc giai
thich do xay ra sy dong phan hoa chuyén cu hinh tir cis
(amin & vi tri cis so v&i nhanh allyl) sang trans (amin & vi tri
trans so voi nhanh allyl) tuong tu nhu da xay ra ¢ cac phiic
chét dang cis- [PtCl (piperidin)(amin)] (amin: p-nitroanilin,
p-iotanilin) khi do trong dung moi d, -axeton [12, 13], d&én
48 gio hé dat trang thai cAn bang cua 2 cAu hinh cis - trans.
Cho dén nay, trong nhiéu cong trinh nghién ctru vé phic
chat cuia Pt(II) cho thay, qua trinh dong phéan hoéa kleu nay
thuong xay ra voi phirc chét chira phdi tir 1a dan xuét cia
anilin va duoc do trong dung méi axeton [12, 13]. Didu nay
¢6 thé dugce 1y giai do cac din xuat cta anilin ¢6 tinh bazo
yéu, trong khi d6 axeton lai 1a dung méi c6 kha ning tao
phirc qua nhém C=0. Do d6, qua trinh chuyén doi cau hinh
xay ra thong qua san pham phl’Ic chit trung gian phbi tri 5
[PtCI(Eug)(amin)(d -axeton)]. Van dé nay s& duogc lam sang
t6 khi 6 sy hd trg sau rong hon cua céc nghién ciru vé tinh
toan lugng tir. Hinh 4, 5 thé hién ciu tric cua phuc chit3,5
trong CDCI, va phé chdng theo thoi gian cia 3 (hinh A), 5
(hinh B) trong d -axeton.
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Hinh 5. Phé chdng theo thoi gian cta 3 (hinh A), 5 (hinh B) trong
d.-axeton.

Trong bai bao nay, phé 'H NMR trong dung moi d-
axeton va CDCI, cta nam phuc chat dang [PtCl(Eug)
(amin)] ((amin: pyridin (2), 4-Me-pyridin (3), quinolin (4),
p-cloanilin (5), p-toluidin (6)) di dwoc nghién ctru. Két qua
cho thiy, trong dung méi cloroform, cac phtrc chat 2+5 déu
cho 2 b tin hiéu khong bién ddi theo thoi gian tmg vai 2
dang ton tai cia mdi phirc chét trong dung dich. Dang 2a, 3a,
4a c6 tuong tac hydro ngoai phan tir manh gitia proton ctia
dung moi va phoi tir Cl cta phire chat [CLC-H...CIPY(ID)],
dang 5a lai tng voi lién két hydro ndi phan t&r manh giira
proton nhom NH, ctia p-cloanilin véi phoi tir CI [NH,...Cl-
Pt(1I)]. Con 2b, 3b, 4b ton tai twong tac halogen ngoai phan
tor manh gitta Cl cua dung in va ion Pt(II) [CLHC-CI...
Pt(11)], dang 5b rng vai lién két hydro ngoai phan tir manh
gitia Cl cta p-cloanilin voi H ctia dung mdi. Trong dung
moi axeton, phtrc chét 5, 6 (chtra dan xudt cia anilin) xay ra
su dong phan hoa chuyén tir cau hinh & d6 amin & vi tri cis
sang trans so voi nhanh allyl, va 2 dang nay dat trang thai
can bang sau 48 gid sau khi pha miu.
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