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Five new lanthanide complexes [Lna(MeQBr-2H);(H20)e]. nH2O (Ln =Y,
La, Pr, Nd, Eu) were synthesized by interaction between lanthanide
chloride and a derivative of quinoline, namely 5-bromo-7-
(carboxymethoxy)-6-hydroxy-1-methylquinolin-1-ium-3-sulfonate.  The
molecular formulas and structures of the complexes were determined
using combination of IR, EDX, ESI MS, 'H NMR spectra, thermal analysis
and single-crystal X-ray diffraction of similar compound YQBr. The
results of tested antimicrobial activity showed that the complexes exhibit
high activities on Bacillus subtilis, Lactobacillus fermentum with low |Cso
values, 0.56+3.55 (ug/ml).

Gidi thiéu chung

Quinoline va dan xudt loai quinoline tif lau da dugc sur
dung lam thuéc khang sinh, thuéc chéng sét rét, thudc
diét nédm, diét khuén, thuGc nhudém, chéat xuc tac, chat
Uc ché &n mon, chdt bdo quan...I?. Phic chét cla
nguyén t6 dat hiém vdi phdi ti dan xudt cla quinoline
cling dugc nhiéu nha khoa hoc quan tdm nghién ciu.
Bén canh tinh chat quang, mét sé nghién clu cling
cho thdy nhiéu phic chat co hoat tinh sinh hoc cao
hon so v&i phéi t& B, nhu phiic chdt caa Smlll,
Eu(ll), Tb(l, Dy(ll) v&i phéi t& 5,7-dibromo-8-
hidroxylquinoline c6 kha nang khang té bao ung thu
hodc phtc chat cla Eu(lll) véi phéi ti dugc téng hap
tU axit 8- hidroxyquinoline-2-cacboxylic va ba loai
aroylhidrazin c6 kha nang chéng oxi hoa. P!

T eugenol trong tinh dau huong nhu, moét s& dan
xuét sunfo quinolin nhiéu nhém thé da dugc téng hop
nhu  7-carboxymethoxy-6-hydroxyquinolin-1-ium-3-
sulfonate,  5-bromo-7-(carboxymethoxy)-6-hydroxy-
quinolin-1-ium-3-sulfonate,... Cac hgp chat nay co
chlia cac nhém thé co khéd nang phdi tri khép vong vdi
nguyén tU kim loai trung tdm nhu nhdom OH phenol,
nhém COOH. Thanh phan, cdu tric phic chét thay déi
phu thuéc nhigu vao diéu kién téng hop. B2 Vi
mong mudn téng hgp dugc cac hgp chat co céu tric
mai, tim kiém dugc chat co hoat tinh sinh hoc t6t, bai
bao nay trinh bay két qua nghién ctiu téng hagp, cau
tao va tham do hoat tinh sinh hoc phic chat cda mét
s& nguyén t6 dat hiém (I, La(ll), Pr(l), Nd(ll) va
Eu(lll) v&i dan xuét sunfonate quinoline, 5-bromo-7-
(carboxymethoxy)-6-hydroxy-1-methylquinolin-1-ium-
3-sulfonate (MeQBr) theo ti 1&é mol tudng Ung la 2:3.
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Thyc nghiém va phuong phap nghién cdu
Hod chdt

Céc hoa chét dugc st dung dé téng hgp phdi t: tinh
dau huong nhu (Viét Nam, 75 %); axit monocloaxetic
(Anh, 99,5 %); natri dithionit (Anh, 99,5 %), brom Idng
(Nga, 99 %), HNOs 65 % (Viét Nam), cac hoé chat
NaOH, CH3COOH, DMSO, etyl axetat, dimety! sunfat,
metanol déu thudc loai tkpt, Trung Qudc. Cac mudi

OCH, OCH,
| 1. CICH,COONa r\©: _HNOy AcOH
2
OH OCH,COOH

eugenol (A1)

Quy trinh chi tiét t6ng hop phdi tir QBr tUr eugenol
trong tinh d&u huong nhu d& dugc trinh bay trong tai
liéu [8], dudi day chi trinh bay giai doan téng hop
MeQBr tur QBr.

Cho 3,78 g QBr (10 mmol) va 2,4 g NaOH (60 mmol)
vao binh cau, sau do thém vao 40 mL nudc. Khudy cho
hén hgp tan hét rdi ngdm binh cau vao hdn hap mudi
da dén khi nhiét do dat 0°C thi thém tU tUr 30 mmol
(3,78 g) dimethyl sulfate (Me;SO4). Khudy hén hap phan
Ung trong 4+5 gid, dé hdn hop phan Ung qua dém.
Dung dung dich HCl 2M dé diéu chinh pH hén hgp
phan Ung vé 4=5. Loc tach dugc chat rdn mau do cam,
két tinh lai bang dioxan:nudc = 171, thu dugc tinh thé
hinh kim mau dé cam, ki hiéu la MeQBr. Hiéu suét 60 %.

T6ng hgp phic chdt cia nguyén té dat hiém Ln(lll) véi

phdi t& MeQBr

Cho 235,2 mg MeQBr (0,6 mmol) vao 20 mL H0,
thém tu tif dung dich NaOH 1 M khudy cho MeQBr tan
hoan toan, thu dugc dung dich 1 c6 mau vang, pH =
4+5. Cho tu tir dung dich c6 chira 0,4 mmol LnCls (Ln:
Y, La, Pr, Nd, Eu) vao dung dich 1, xuét hién két tua
mau vang tudi, khudy tiép hdn hop phan Ung khoang
3 gi& & nhiét dé phong. Loc, riia két tha bang nudc,
etanol, sdy & 50°C, cac chét ran thu dugc déu cd mau
vang (hodc vang nau) dang bét, ki hiéu LnMeQBr. San
phém tan trong DMSO, DMF, it tan trong nudc, etanol,
khéng tan trong axeton, dioxan. Hiéu sudt 70+80 %.

Phuong phdp nghién ciu

K&t qua va thao luan

issue 2 (2021) 119-124

LnCl5.6H>O hoac oxit Ln,Os (Ln: La, Y, Pr, Nd, Eu) cla
Aladdin (Trung Quéc, 99 %).

T6ng hgp phdi tir
Hgp chat quinolin ¢ nhiéu nhém thé la 5-bromo-7-
(carboxymethoxy)-6-hydroxy-1-methylquinolin-1-ium-

3-sulfonate (MeQBr) dugc téng hop tit eugenol trong
tinh d&u huong nhu theo so dé sau:B™

1. NayS,04 03 OH
OCH,COOH N

N OCH,COOH
A2
OH (A2) Q) r/DMSO
OCH,COOH OCH,COOH
H
CH3 (MeQBr) (QBr)

Nghién ctu thanh phdn, cdu tao phirc chdt

Phé EDX clia cac phic chat dugc do trén may FESEM
tai Vién Tién tién Khoa hoc va Cong nghé - Trudng Dai
hoc Bach khoa Ha Noi. Phé ESI MS dudc do trén may
LC-MSD-Trap-SL, trong dung méi methanol, phé hép
thu hoéng ngoai dugc ghi trén méay IMPAC 410
NICOLET trong ving 4000+400 cm™, miu dudc ép
vién ran vai KBr tai Vién Hoa hoc, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam. Gian do phan tich nhiét
dugc do trong khi quyén Ar, ti nhiét d6 phong dén
800°C, t6¢c do nang nhiét 10°/phdt, tai khoa Hoa,
truong Bai hoc Su pham Ha Noi.

PhS cdng hudng tir proton 'H NMR dugc ghi tai Phong
phd Cong hudng ti hat nhan - Vién Héa hoc— Vién
Han 1&m Khoa hoc va Cong nghé Viét Nam trong dung
moi DMSO trén may AVANCE 1l HD 500MW (BRUKER).

Thdm do hoat tinh sinh hoc ctia mdt s6 phirc chdt

Hoat tinh khang vi sinh vat kiém dinh cla cac phuc
chét dudc xac dinh tai tai Phong Héa sinh Ung dung,
Vién Hda hoc, Vién Han lam Khoa hoc va Cong nghé
Viét Nam dua trén phuong phép day nong doé trén
moi trudng 1dng M. Cac phiic chét dugc thir kha nang
khang vi sinh vat kiém dinh trén 7 chlng vi sinh vét 1a
Bacillus subtilis (ATCC 6633), Staphylococcus aureus

(ATCC  13709), Lactobacillus  fermentum  (N4),
Escherichia  coli  (ATCC  25922), Pseudomonas
aeruginosa (ATCC 15442), Salmonella enterica va

Candida albicans (ATCC 10231).
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K&t qua do phé tan séc nang lugng tia X (EDX) va cac
pic trén phd ESI MS clia céc phic chat da dugc quy két
va trinh bay trén Bang 1. Két qué cho thdy trong céc
phuc chat YMeQBr, LaMeQBr, PrMeQBr, NdMeQBr va
EuMeQBr ti lé gilta cac nguyén tU Ln: Br:S = 1:1,5:1,5,
ma trong mdi phan t& MeQBr déu cé mét nguyén tir S
va Br nén trong cac phuic chat nay cac ion kim loai déat
hiém tao phuic vai MeQBr theo ti 1& 2:3. Trén phS +MS
cla cac phuc chat LnMeQBr khong thédy xudt hién pic

ion phan t ma chi xuét hién cum pic ion ¢ cudng dé
100% Ung vd&i manh ion {[Ln(MeQBr-3H) + K},
{[Ln(MeQBr-3H) + Na*}* hodc {Ln(MeQBr-3H) + H*}*
(Bang 1), cac ion nay dugc hinh thanh do viéc phan
huy phan ti [Lna(MeQBr-2H);] thanh cac manh nhd
Ln(MeQBr-3H) va két hgp vdi ion K¥, Na* hodac H*. Vi
du trén Hinh 1a xuét hién cum pic vai gia tri m/z =
567,3, cudng dd 100 %, dudc quy két Ung véi manh
ion {[La(MeQBr-3H)] + K*}*.

Bang 1: Két qua phan tich ham luong nguyén t6 (EDX), phé khéi ESI MS

K&t qua phan tich phé khéi ESI MS

Két qua EDX

STT | Kihiéu Coéng thdc phan tu L i A x
. g p Cac pic trén pho ESI MS (m/z) THe LnBrS (TNALT)
quy két
1 ] YMeQBr |[Y2(MeQBr-2H);(H20)e].7H.0  517,1 (100%) = {[Y(MeQBr-3H)] + K*}* 171,56:1,59 | 2:3:3

2 | LaMeQBr | [Lax(MeQBr-2H)3(H20)¢].6H0

567,3 (100%) = {[La(MeQBr-3H)] + K*}*

1:1,59: 1,50 2:3:3

3 | PrMeQBr | [Pra(MeQBr-2H)3(H20)¢].4H,0O

552,8 (100%) = {[Pr(MeQBr-3H)] + Na*}*

1:1,46: 1,52 2:3:3

4 | NdMeQBr | [Nd2(MeQBr-2H)3(H20)e].6H20 [571,9 (100%) = {{[Nd(MeQBr-3H)] + K*}*

11,50: 1,67 2:3:3

5 | EuMeQBr [ [Eux(MeQBr-2H)3(H>0)¢].4H0

541,3 (100%) = { [Eu(MeQBr-3H)] + H*}*

11,44: 1,43 2:3:3

e | +MS, 0.2min #10
567.3

567,3 = {{La(MeQBr-3H)] +K*}*

@)

A A R R R T TR
Samyle Tomperai {°C)

Hinh 1: Ph& +MS (a) clia phitc chdt LaMeQBr va gian do phan tich nhiét (b) clia phiic chat YMeQBr

Trén gian d6 phan tich nhiét clia cd 5 phuc chét trong
khodng nhiét do tir 100+250°C déu xuét hién 1 hodc 2
hiéu Ung thu nhiét trén dudng DTA kem theo sy giam
khéi lugng trén dudng TGA Ung vdi su mat nudc két
tinh va nudc phdi tri. Can cf vao dé gidm khéi lugng dé
dé nghi t6ng s6 phan t& nudc két tinh va nudc phdi tri
clia cac phic chét (Bang 2). Viéc dé nghi sé phan tur
nudc phdi tri trong cac phiic chat dugc tham khao
thém v&i két quéd do nhiéu xa tia X don tinh thé cla
phuc chét tuong tu la [Y(QBr-3H)(H.0)s] (YQBN®.

Chét ran con lai sau khi phan hdy phic chat & 800°C
dugc du kién la LnoOs, % khéi lugng chét ran con lai
tinh theo cong thic phan t& du kién khé phu hgp vdi
ham luong chét ran con lai tinh theo gidn do. Biéu nay

cho théy cong thic phan tir clia cac phiic chat dugce dé
nghi [Ln2(MeQBr-2H)3(H.0)s].nH-O 1a phu hap.

Trén phS hap thu hdng ngoai clia cac phic chét xuét
hién day du cac van hép thu déc trung cho dao déng
héa tri clia cac nhdm nguyén t trong phéan ti, mét sé
van hap thu chinh da dugc quy két va trinh bay & Bang
2, Hinh 2. Khac vdi phé héng ngoai clia phdi t&r MeQBr,
trén phé héng ngoai clia cac phic chat déu khéng xuét
hién van hép thu & 1757 con”™” ma xuét hién 2 van hép
thu manh, ¢ tan sé giam con khodng 1609+1650 va
1418+1492 cm™ Ung vdi dao déng hod tri veoo-kex Va
vcoo-a K&t qud nay cho thdy cac nguyén té dat hiém
da lién két v&i phdi t& MeQBr qua nguyén tir O cla
nhom COO:..

https://doi.org/10.51316/jca.2021.040
121



https://doi.org/10.51316/jca.2021.040

Vietnam Journal of Catalysis and Adsorption, 10 —issue 2 (2027) 119-124

Bang 2: Cac van hép thu chinh trén phé IR va két qua phan tich nhiét clia cac phitic chat

Van hdp thu trén phé héng ngoai, cm'” Két qua phan tich nhiét
9 hiew 5 Mét nudc % M>03 sau
' VOH Uigxo VCOO™dx - LM-0 Am 9%, TN/LT phan hay /
OC- ) )
- Kt tinh + Phoitrf | Am %, (TN/LT)
MeQBr 3371 1757 1293, 1184
YMeQBr 3428 1609 1418 1266, 1181 457 16,65/14,82 16,75/14,31
LaMeQBr | 3400 1650 1491 1296, 1244 492 14,10/13,00 27,35/25,38
PrMeQBr 3391 1619 1484 1249, N9 490 11,41/11,05 21,01/20,26
NdMeQBr | 3401 1623 1482 1297, 1236 461 14,46/12,93 21,09/19,74
EuMeQBr | 3448 1623 1492 1292, 1195 462 11,15/10,90 24,06/21,32
LaMeQBr -DMSO-1H -?{"Gﬁ‘
g, |/ oo BS H7a | ‘
o~ H4

(@)

e

Vcoomax
T i s

Hinh 2: Phé IR clia phic chat YMeQBr (a) va phé 'H NMR clia phiic chat LaMeQBr (b).

Cac tin hiéu cong hudng clia cac proton trén phd H
NMR cla phdi tir MeQBr va céac phuc chat LaMeQBr
(Hinh 2b), YMeQBr d& dugc quy két va trinh bay &
Bang 3.

Bang 3 cho thdy trén phé H NMR clia cac phic chét
YMeQBr, LaMeQBr xuét hién day du tin hiéu cla cac proton

trong phdi tr MeQBr, do chuyén dich hda hoc clia chiing
thay déi so vdi phdi tr ty do, dac biét la proton H7a & gan
trung tam tao phuc cd do chuyén dich hda hoc gidm manh.
biéu nay cho thay phdi tir MeQBr da phdi trf véi nguyén tr
kim loai trung tam Ln qua nguyén tf O clla nhdom OCH; va
nguyén tr O clia nhédm COO.

Bang 3: Tin hiéu cdng hudng trén phd 'H NMR, (8ppm) clia phdi t va cac phic chét

Ki hiéu CHs = N* H2 H4 H8 H/a
MeQBr 4,54 9,44 9,05 7,76 521
YMeQBr 4,54 9,16 8,90 7,71 4,58
LaMeQBr 4,54 9,08 8,79 7,52 4,69

Hinh 3: C4u truc monome (a), polyme (b) clia tinh thé YQBr.
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Dua trén két qua phan tich ph& EDX, ESI-MS, phéan
chung ctia cac phdc chét 1a [Lna(MeQBr-2H)s(H20)g].
nH,O. Cong thic cdu tao clia cac phic chat trén dudc
dé xuét dua trén viéc tham khao cédu tric tinh thé cla
phtic chat Y(lll) v&i phdi t& tuong tu axit 5-bromo-7-
(carboxymethoxy)-6-hydroxy-quinolin-1-ium-3-sulfonate
(QBn.I

Két qua do nhiéu xa tia X don tinh thé cla phic chat
Y(ll) v&i phdi t& QBr, cong thdc phan t& [Y(QBr-
3H)(H20)3]n dugc trinh bay & Hinh 3. Tuong tu véi céu
tric cla phdc chat nay, ching téi cho rang trong cac
phtic chat LnMeQBr, nguyén t trung tam cling c6 s&
phdi tri 8, lién két véi phdi t& MeQBr qua nguyén t& O
clia nhém —OH phenol, nguyén t&r O cla nhdém —OCH;,
nguyén t O clia nhém —COO. Ngoai ra, nguyén ti
trung tdm Ln con phdi tri véi nguyén t& O cda nhom —

tich nhiét va IR d& dé nghi cong thic phan tu
COO va nguyén t& O cla nhém -SO; clia phan tu
MeQBr bén canh.

Céc phéi vi con lai dugc ddm béo bdi cac phan ti HxO.
Dua trén cac di kién cla phé EDX, phan tich nhiét, phd
hap thu hdng ngoai, phé khéi lugng ESI-MS, két hap
vdi két qua do nhiéu xa tia X clia phic chét tuong tu
YQBr, cong thic cdu tao chung cla cac phdc chat
LnMeQBr dugc dé nghi nhu sau:
Br HxQ OH, Br HoO ° 803
633\(\]/5[0\\4 080, ‘ N o\\Ln l om
i o 0\ \OTZOHZ i o (\) \\Ol EHy
CHs \\‘g CHs \\‘g OH,
Céc phiic chat da dugc thir kha nang khéng vi sinh vat kiém
dinh. Két qua dugc chira & Bang 4.

Bang 4: Ké&t qua thir kha nang khang vi sinh vat kiém dinh clia cac phic chat

Gi trj ICso d6i Vi cac ching (ug/ml)
B Gram (+) Gram (-) Nam

STT| Ténmau

Staphylococ | Bacillus Lactobacillus | Salmonella | Escherich | Pseudomonas | Candida

cus aureus subtilis fermentum enterica ia coli aeruginosa albican
1 MeQBr >128 >128 >128 >128 >128 >128 >128
2 | YMeQBr >128 1,65 0,56 >128 85,63 >128 112,00
3 LaMeQBr >128 73,82 1,69 >128 >128 >128 >128
4 | PrMeQBr >128 2,16 0,68 >128 >128 >128 >128
5 NdMeQBr >128 85,97 2,72 >128 93,12 >128 >128
6 | EuMeQBr >128 163 3,55 >128 >128 >128 103,86

Bang 4 cho thdy khac vai phdi tr MeQBr, cac phic chat
déu cd khd nang khéng manh ching Lactobacillus
fermentum, véi chi s6 1Cso thap tr 0,56 = 3,55 (ug/ml).
Céc phiic chéat LaMeQBr, EuMeQBr con c6 khd néng
khang manh chdng Bacillus subtilis, véi chi s6 1Cso thap
tr 1,63 + 2,16 (ug/ml). Cac phic chét nay cé thé tiép
tuc dugc nghién ctru dé lam dugc chat khang khuén.

K&t luén

Qua nghién cliu tuong tac cla mét sé nguyén t6 dat
higm Y(IIly, La(ll, Pr(lll), Nd(IIl) va Eulll) véi 5-bromo-7-
(carboxymethoxy)-6-hydroxy-1-methylquinolin-1-ium-

3-sulfonate (MeQBr) theo ti 1é mol 2:3 da t8ng hop
dugc 5 phuc chét c6 cong thic chung la [Lna(MeQBr-
2H)3(H20)g]. nH2O. Dua vao cac di kién phé EDX, ESI
MS, IR, TH NMR, gian d6 phan tich nhiét két hop tham
khao céu truc tinh thé phiic chét tuong tu la YQBr da

dé nghi cong thirc céu tao clia cac phiic chat téng hop
duac.

Két qua thr kha nang khang vi sinh vat kiém dinh cho
thdy khac véi phdi tl, cd 5 phiic chat déu ¢ kha néng
khang manh ching Lactobacillus fermentum, véi chi s6
ICso thdp tU 0,56 + 3,55 (ug/mL). Céc phuc chat
LaMeQBr, EuMeQBr con c6 kha ndng khang manh
chung Bacillus subtilis, vSi chi s& 1Cso thép ti 1,63 + 2,16
(Mg/mL).
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