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TONG HOQP VA XAC PINH CONG THUC CAU TAO
PHUC CHAT CUA NIKEN VOI PHOI TU LA AXIT
6-HYDROXY-3-SUNFOQUINOLIN-7-YLOXYAXETIC

Nguyén Thi Hwong', Nguyén Thi Ngoc Vinh!
TOM TAT

Mot dan xudt ciia quinoline, 6-hidroxy-3-sulfo quinoline-7-yloxy axit axetic (Q)
duge tong hop bdt dau véi eugenol , thanh phan chii yéu cia Ocimum sanctum L. oil.
Phire ciia Ni (II) vé6i phoi tir Q: Na [Ni (0-3H) (H20) 2] .2H20 (NiQ); dwoc phén ldp tir
dung dich nuée ciia M'*, Q 6 pH = 6 +7. Cau tric ciia phire dd dwoc dé nghi dwa trén
cdc phé EDX, phdn hiy nhiét, ESI-MS, IR. Dit liéu thuc nghiém cho thdy, s tao phirc
véi phoi tir Q phdi hop ciia cde nguyén tir kim logi théng qua cdc nguyén tir oxy ciia
nhom carboxylate va phenolat.

Tw khoa: Cau truc, phirc, dan xuat cua quinoline.

1. DPAT VAN BE

Tir 1au, quinolin va cac dan xuat ctia n6 d thu hut dugc sy quan tim nghién ctu
ctia cac nha khoa hoc do ching c6 nhiéu tng dung quan trong trong hoa dugc va hoa
phan tich. Cac hop chit c6 chira vong quinolin dd dugc st dung 1am thudc chita bénh
s6t rét, chdng lao phdi, thudc chita ung thu...[1, 2], mot sé thude thtr hitu co co vong
quinolin di dwoc dung 1am chét chi thi kim loai [3]. Bén canh d6 phirc chat cua cac hop
chét c6 chira vong quinolin ciing thu hait dugc su quan tim nghién ctru ca vé mit cau
truc cling nhu ng dung [4,5].

Gan day, nhom chung t6i khi khir din xuét dinitro ciia axit eugenoxi axetic bang
Na2S:04 dd khép vong nhanh anlyl tao ra dan xuat méi cta quinolin 13 axit 6-hidroxy-
3-sulfoquinolin-7-yloxy acetic (ki hi€u 1a Q)[6]. Trong bai b4do nay chung t6i trinh bay
quy trinh tong hop phdi tir Q va két qua nghién ctru téng hop, ciu triic, tinh chat phirc
chat cta phdi tir nay véi Ni(II).

2. TONG QUAN

Niken la kim loai chuyén tiép nam & 6 28, chu ki 4, c¢6 ciu hinh electron 1a
[Ar]3d34s>. O trang thai don chét, niken c6 mau tréng bac. Niken 1a kim loai hoat dong
hoa hoc trung binh. Trong cac hop chét, niken c6 s oxi hoa +2 va +3, trong d6 trang
thai oxi héa +3 kém bén [2].

! Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Puic
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Pa s6 phirc chit cua Ni(I) c¢6 cdu truc bat dién v6i sb phdi tri dic trung 1a 6 nhu
[Ni(H20)6])*", [Ni(NH3)6]*"... Ngoai ra, s6 phdi tri 6 con dic trung cho cac tinh thé hop
chat bac hai cta Ni(II) nhu NiO, NiFa,... Cac phdi tir truong manh thudng tao véi Ni2*
nhimg phtc chit vuéng phang nghich tr nhu [Ni(CN)4]*, [Ni(dmg)] (dmg -
dimetylglyoximat). Trong d6, phan tng tao phirc cua Ni*" véi dmg duoc dung dé dinh
tinh va dinh lugng ion Ni?* trong dung dich. Cac phdi tir truong yéu tao v6i Ni>" nhitng
phtec chit tir dién thuén tir nhu [NiCls]>.

Nhiéu két qua nghién ctu téng hop phtc chat cua Ni(Il) v6i phdi tir 2-
metylpropan-1,2-diamine c6 cong thirc phan tir 13 [Ni(Ci1sH21N4)]C104 ; tong hop va
nghién ctru hoat tinh xtc tac ctia phtrc chat Ni(II) va Pd(II) pyridinyloxazolidine dbi voi
phan g aza - Michael. Va nghién ctru phan tng ctia phdi tir 3-phenyl-2- (pyridin-2-yl)
oxazolidine (PPO) véi KoPdCly tao thanh [PA(N,N"-ppo)Cl2] [4].

Ngoai ra cac tac gia khac [3] dé tong hop va nghién ctru cdu trac phirc chit cua
niken véi cac phdi tr ancol (imino) pyridyl tridentate [N,N,0], 2-(ArN=CMe)-6-
{(HO)CR2}CsHsN (L1-L4). Cac phdi tir ancol (imino) pyridyl 2-(ArN=CMe)-6-
{(HO)CMe:} CsH3N(Ar = 2,6-1-ProCsHs3, L1; 2,6-EtoCeH3, L2; 2,4,6-Me3sCsHo, L3).

3. THUC NGHIEM, KET QUA VA THAO LUAN
3.1. Tong hop phdi tir

Tién hanh tong hop phdi tir Q theo cach thirc da duoc trinh bay trong tai liéu [6]

(\ PN /6 1) CICH,CONa (\/\ /6 HNOyAcOH O,N | I/§/o 1) NayS,04 HOS 4 OH
. —————
OCHZCOZH NO; J\%V \gJ 2)H N
HZCOZH H2C02H
eugenol (A1) (A2) Q)

3.2. Tong hop phitc chit ciia niken véi phéi tir Q

Nghién ciru tuong tac ctia phdi tir Q v6i ion kim loai Ni?* trong céc diéu kién khac
nhau vé dung méi phan tmg (dung méi nude, DMSO, DMF), cach tién hanh phan tng,
ti 1& cac chét tham gia phan tng (ti 1é mol ciia ion kim loai: phdi tir 1a 1:1 va 1:2), nong
dd, nhiét 4o, mai trudong va cach tach san phém. Qua thyc nghiém da tim dugc diéu kién
thich hop dé tach dugc 1 phire chét ciia Ni(IT) voi phbi ti Q.

Tong hop phire chat NiQ: Cho 0,6g Q (Immol) vao 50ml H,0, thém tir tir 2ml
dung dich NaOH 1M khqu cho Q tan hoan toan, thu dugc dung dich 1 ¢6 pH =~ 7. Nho
tir tir 1ml dung dich NiCl, 1M (1mmol) vao dung dich 1, khudy 2 gio & nhiét d6 phong
thu dugc dung dich mau xanh hoi den. Thém etanol 96° (Vetano= 2 Vdung dich), thay xuat
hién két tia mau xanh réu. Loc thu két taa, rira b?mg etanol, séy & 45°C. Két tinh lai trong
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hon hop dung méi etanol nudc ti 1 1:2, thu duoc tinh thé mau xanh réu, ki hiéu NiQ,
hi¢u suit 60%.

3.3. Nghién ciru thanh phin céu tao, tinh chit ciia cac phirc chét

Ph6 EDX cua phtic chit duoc do tai Vién Khoa hoc vat liéu - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Két qua do EDX cho thdy sy c6 mat ctia cac nguyén tir
trong phan tir va ti 16 twong dbi giira chung. Trong phirc chat NiQ ti 1& nguyén tir kim
loai trung tdm Ni: S =~ 1: 1, vi vy trong phtic chat nay ti 1é nguyén tir kim loai trung tim
Ni: Q la 1:1. Dya vao Kkét qua do EDX, Kkét hop véi cac dir kién thyc nghiém khac nhu
phd ESI-MS, phan tich nhiét chung t6i so bd dé nghi cong thirc phan tir cta phirc chat

nhu ¢ bang 1.
Bang 1. Két qua phén tich ti 1¢ nguyén tir
Ki hiéu Cong thuce phan tu Ti 1€ nguyén ta(TN/LT) Na:M:S
NiQ | Na[Ni(C11HsO7NS)(H20)2].2H20 4,22:4,27:4,33/ 1:1:1

Két qua phan tich nhiét cia phtrc chat duoc trinh bay & bang 2. Trén gian do phan
huy nhiét ctia phirc chat NiQ xuét hién hai hiéu tng dau tién 13 hiéu tng thu nhiét, kém
theo su giam khéi lugng trén dudng TGA trong khoang nhiét d6 80+240°C do vay trong
cac phuc chit nay cé chira ca nude két tinh va nude phéi tri. Him luong nudc két tinh,
phéi tri theo cong thirc dé nghi cua cac phirc chat kha phu hop véi do giam khéi luong
trén duong TGA (bang 2). Cac giai doan sau ching t6i chwa ¢ diéu kién nghién ctru ki,
chi so bo dé nghi san pham ran con lai sau khi phan huy & 800°C. Két qua cho thdy ham
lwong chét ran con lai tinh theo cong thirc dé nghi kha phti hop v6i % chét ran con lai
tinh theo d6 giam khdi luong trén dudng TGA.

Biang 2. Két qua phan tich nhiét ciia cic phirc chit

Mat nudc két tinh
at o ket Phén hity, oxi hoa khit
Ki . va nudce phoi tri
o Cong thure cua hop chat -
hiéu o m,% oc San pham m,%
TN/LT con lai TN/LT
NIQ | Na[Ni(C1HONS)(HhOR] 20| 80250 | 1417125 | 2207 | MO 1305006
i a[Ni . -
11HeO7 20)] 2H; AN2510 200 [ 1/2Nac0os 2%

Pho khdi lwong ctia phirc chat theo phwong phap ESI- MS dugc do trén may 1100
Series LC-MSD-Trap-SL tai Vién Hoa hoc - Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam. Phtrc chat nghién ctru déu 14 nhing phirc chat dién li, tan trong nudc, do d6 khi
ghi phd theo phuong phap ESI MS, trén phd cic cum pic phan tir khong xuat hién hodc
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c6 cuong do thép, ma xuét hién cac cum pic manh ion hodc cac cum pic cua céc cation,
anion dugc tao ra khi cac phan tir phtrc chat két hop véi cac ion &m hoic ion duong co
trong dung dich mau hodc trong cac giot mi (Na", K. H'...), nuéc két tinh (mot sb
truong hop ké ca nudc phdi tri) khong co trong thanh phan céc ion phirc khi do phd (cac
cum pic nay duoc goi 1a cac cum pic ion phén tir gid). Mot s6 pic chinh trén phd ESI-
MS cua phirc chit da dugc quy két va trinh bay & bang 3. Két qua cho thiy c6 su phu
hop gitra cong thirc phan tir dé nghi voi gia tri ciia cac pic trén phd ESI-MS (bang 3).

Bang 3. Dir kién chinh trén phé MS ciia phirc chit

Mmin, . .
Iii Cong thitc phan ti Moo, Céc p1c trcjng cxxlm pic 10r.1 p}:én tur
hi¢u gia trén pho m/Z; qui két
M~
397={Na[Ni(Q-3H)(H,0)]+H} "
NiQ | NaINiQ- 434181 59 §73a£1;(6Q {[13‘((()2 I
1 B = 1(O-
3H)(H20)2].2H.0 414
J(H20)2].2H, 3H)(H0)[+7H20}"
%:‘:n:’:l’;:l:ar:e-: ‘I;:I(SD—\“"“' T R

.0, =
100 200 300 400 500

Hinh 1. Mt phin phé ESI-MS ciia phirc chit NiQ

Pho hap thu hong ngoai ctia phtrc chat dugc do trén may IMPACK-410 NICOLET,
tai Vién Hoa hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam. Cac van hép thu
chinh trén phd hong ngoai duoc trinh bay & bang 4. Trén phd hong ngoai ctia phtrc chat
ma chung ti tong hop duoc xuat hién 2 van hip thu manh ¢ tan s6 khoang 1600 va
1400cm’’, twong tng vai tan sb dao dong khong ddi xtng va déi xtng caa nhém -COO'.

kd \ d v A oo , 5 , Coan
x_ val x_ s0 V&1 phoi tir tu do, chung té nhém COO™ da
€00 €00

tham gia lién két phdi tri voi nguyén tir kim loai trung tam. O ving tan sb thap (khoang

Su thay dbi tan s6 cua V

500cm™) xuét hién nhiéu van hép thu voi cuong do manh do xuét hién thém dao dong
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hoa trj cta lién két kim loai véi nguyén tir oxi. Céc dit kién trén phd hong ngoai cho thay
trong cac phirc chat, phdi tir Q lién két voi nguyén tir kim loai trung tAm qua nguyén tir
O cua nhom -COO™ hodc nguyén tir oxi ciia nhém -OH phenol hodc nguyén tur oxi cuia
nhom SO3".

Biang 4. Céc van hip thu chinh trén pho hong ngoai (cm™)

i ve=C,
1 | VOH, | LCH LCOOo-
STT| , ., . UCHno | yg | VEN | Lcoo-™ | veo  |vsos | bmo
h1¢u VNH thom
vaen (A)

3700-|Bi che | Bi che
2830 | lap | lap

3610-|Bi che | Bi che
2900 | lap | lap

1 Q 1632 | 1503 1405 |1277,1222|1353

2 | NiQ 1608 | 1526 1458 |1529,1203|1341| 476

Dua trén céc két qua do EDX, pho khdi ESI-MS, phan tich nhiét, phd hap thy hong
ngoai, phil hop véi cong thirc ciu tao cua phtrc chat nhu sau:
Na[Ni(C11HsO7NS)(H20).].2H0

H,0 OH,
N
/Nl\
N 9
/C\
O - CH, O

Na| -0, 2H,0

Hinh 2. Phirc chéat NiQ

4. KET LUAN

Qua khao sat, da tim duogc diéu kién thich hop dé tong hop 1 phirc chat ctua Ni(II)
vé6i phéi tir Q.

Dua trén cac két qua do EDX, phan tich nhiét, phd hap thu hong ngoai, phd khéi
ESI-MS budc dau da dé nghi cong thirc phan tir, cong thirc cdu tao phtrc chat tong hop
dugc: Na[Ni(Q-3H)(H20)2].2H20 (NiQ).

Céc dir kién vé pho cho thiy ion kim loai Ni?* tao phirc v&i phdi tir Q theo ti 16 ion
trung tam : phdi tir 1a 1:1. Trong phirc chat phdi tir Q lién két voi nguyén tir kim loai
trung tdm qua nguyén tor O cua nhom -COO™ hodc nguyén tir oxi cia nhém phenolat.
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SYNTHESIS AND STRUCTURE COMPLEXES OF Ni (II) WITH

6-HYDROXY -3-SULFOQUINOLIN-7-YLOXYACETIC ACID

Nguyen Thi Huong, Nguyen Thi Ngoc Vinh
ABSTRACT

A derivative of quinoline, 6-hidroxy-3-sulfoquinolin-7-yloxyacetic acid (Q) was

synthesized starting with eugenol, the main constituent of Ocimum sanctum L. oil. The
complex of Ni(Il) with ligand Q: Na[Ni(Q-3H)(H:0):].H:0 (NiQ), were isolated from
aqueous solution of M"", Q at pH = 6 = 7. The structure of the complexes was suggested

on base of EDX, thermal decomposition, ESI-MS, IR spectroscopy. Experimental data

showed that in those complexes ligand Q coordinates with metal atoms through oxygen

atoms of the carboxylate and phenolate groups.
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