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SUMMARY

SYNTHESIS, STUDIES COMPLEXES OF NEODIM, GADOLINI WITH MIXED
LIGAND L-PHENYLALANINE, O-PHENANTHROLINE
AND APPROACH ON BIOACTIVITY

The complexes Ln(Phe);PhenCl;.3H,0 (Phe: L-phenylalanine; Phen: o-phenanthroline; Ln:
Nd, Gd), Ndy,Gdys(Phe);PhenCl;.3H>0 have been synthesized in the ethanol aqueous

solution. The structure of the complexes has been recognized by the elemental analysis, IR

spectra and thermal analysis methods. The antibacterial activity of complexes was tested in

vitro against three Gram-positiveamd, three Gram-negative bacterial and one type of fungus.

The results of antibacterial activity test shows that this complexes exhibit excellent

antibacterial ability against: Staphylococcus aureus, Bacillus subtilis, Salmonella enterica,

Escherichia coli va Candida albican.

1. MO PAU

Phic chit cia cac nguyén t6 dit hiém
(NTPH) véi phdi tir hitu co 1a linh vuc
duoc nhiéu nha khoa hoc quan tam, dac biét
1a cac phirc chit c6 kha ning phat huynh
quang, kha ning khang khuin va nim [2],
[3], [4]. Mot s phic chit caa NTPH véi
hdn hop phdi tr aminoaxit va o-
phenantrolin ¢6 kha ning khang khuin va
nim di duoc quan tdm nghién ciu [1], [5],
tuy nhién con rit han ché. Trong bai bao

ndy, ching t6i tién hanh tong hop, nghién

ctru va thir kha ning khang khuin, nim
phirc chat ctia neodim, gadolini véi hdn hop
phéi tir L-phenylalanin va o-phenantrolin.

2. THUC NGHIEM

2.1. Tong hop céc phirc chit

Phiic 1: tao boi NdCls, L-phenylalanin
(Phe), o-phenantrolin (Phen).

Phirc 2: tao boi GdCls, Phen, Phe.

Phirc 3: tao boi NdCl;, GdCl;, Phen, Phe.
Hoa tan L-phenylalanin (Phe) va o-
phenantrolin (Phen) (theo ti 1€ mol Phe:
Phen=3:1) trong dung dich etanol. DPun
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noéng hdn hop cac dung dich & 90°C trong
30 phut.

Phtrc 1 va 2: Thém vao tir tor dung dich
LnCl; (Ln: Nd, Gd) trong dung dich etanol
theo ti 1& mol Ln*":Phe=1:3.

Phirc 3: Thém vao tir tir hdn hop dung dich
NdCls, GdCl; trong dung dich etanol theo ti
1& mol Nd*":Gd”":Phe=0,2:0,8:3.

Dung dung dich NaOH lodng diéu chinh
pH

dén 6,5+7,0. Bun hdi luu cac hdn hop phan
{mg trong 6 gid, c¢6 dén khi xuét hién vang
bé mat. Dé ngudi, cac tinh thé phirc chét
tach ra, loc, rira béng axeton va bao quan
trong binh hat 4m [1].

Céac phirc chat thu dugc tan trong nudc,
khong tan trong axeton, etanol.

2.2. Cac phwong phap nghién ciru

- Ham luong Nd**, Gd** xac dinh theo
phuong phap chuén d6 complexon vé6i chét
chudn DTPA, chi thi asenazo (I1I), dém
pH=4,2.

- Ham luong N xac dinh bang phuong phap
Kendan.

- Ham lugng Cl x4c dinh bing phuong
phap Morh, chit chuin AgNOs, chi thi
K,CrO,4

- Phé hép thu hdng ngoai (IR) cta cac phuc
chit dugc ghi trén may Mangna IR 760

Spectrometer ESP Nicinet (M¥) trong viing
tan s6 400-4000 cm”'. MAu ché tao bing
cach ép vién véi KBr.

- Gian dd phan tich nhiét cta cac phuc chit
dugc ghi trén may Labsys Evo (Phap) trong
khong khi, trong khoang nhiét do
30+1000°C, toc do gia nhiét 10°C/phut.

- Do dan dién riéng cuia cac dung dich phirc
chit duoc do trén may FIGURE7 (M¥),
nSng d6 dung dich 10°M, & nhiét d6 phong
(25+1°C). Ttr d6 dan dién riéng tinh ra 4o
dan dién mol.

- Thir hoat tinh khang khuén, nAm cua cac
phirc chit bang phuong phap pha lodng
ndéng do trong moi trudong ddng thé, xac
dinh chi s6 MIC

(ndng d6 e ché t6i thiéu).

3. KET QUA VA THAO LUAN

3.1. Phan tich ham lwgng (%)Ln, N, Cl
va d6 din dién mol cia cac dung dich
phitc chét

Ham luong (%) Nd, Gd, N, CI va do dan
dién mol cua cac dung dich phtrc chét duoc
chira & bang 1.

Bdng 1. Ham lwong (%) Nd, Gd, N, Cl va d¢ dan dién mol ciia cac dung dich phikc chat

o n (Q’l.cmz.mol'l)
gia dinh LT TN LT TN LT ™
Phuc 1 14,445 | 14,236 | 10,665 | 10,492 | 7,010 | 6,819 394
Phuc 2 15,546 | 15,370 | 10,528 | 10,353 | 6,920 | 6,751 392
Phuc 3 15,328 | 15,162 | 10,556 | 10,403 | 6,938 | 6,784 388
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Ln: Nd, Gd; LT: li thuyét; TN: thuc
nghiém; Phirc 1: Nd(Phe);PhenCl;.3H,0.
Phtrc 2: Gd(Phe);PhenCl;.3H,0; Phuc 3:
Ndo>Gdy s(Phe);PhenCl;.3H,0.

w: d6 din dién mol cta dung dich phtrc chit
ndng do 10°M , 6 25+1°C.

Trong cong thirc gia dinh cua cac phic
chat, sb phan tor nudc dugc xac dinh theo
phuong phap phén tich nhiét & phan sau.
Céc két qua & bang 1 cho thiy: ham luong
cac nguyén té xac dinh bang thuc nghiém
turong dbi phu hop véi cong thirc gia dinh;
Khi tan trong nudc cac phirc chit tao dung
dich dan dién.

3.2. Nghién ciru cdc phirc chit bing
phwong phap phdé hip thu hdng ngoai
(IR)

Két qua chup phd IR cia L-phenylalanin,
o-phenantrolin va cac phirc chat dugc chira
& bang 2; Hinh 1, 2 1a phd IR cua
Nd(Phe);PhenCl;.3H,0,

Ndo,>Gdy s(Phe);PhenCl;.3H,0.
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Hinh 2. Phé IR ciia
Ndo,ngo,g(Phe)_;PhenCl_;.3H20

Bdng 2. Cdc tan s6 hap thy déc trung (cm™) ciia L-phenylalanin,

o-phenantrolin va cdc phirc chdt

Hop yOH v NET v NET v ESGG_ 'L’fm_ pC=N &€

chat == #

Phe - 3071,97 2981,48 | 1560,18 | 1408,00 - -

Phen - - - - - 1584,01 1642,38
Phtc 1 | 3355,94 3095,40 3013,28 | 1587,90 | 1430,18 1552,65 | 1622,44
Phtc 2 | 3347,40 3097,43 | 3014,43 1592,08 | 1429,81 1553,79 | 1621,54
Phtc 3 | 3461,52 3097,75 3015,50 | 1586,79 | 1428,42 1553,59 | 1621,00

Phuec 1: Nd(Phe);PhenCl;.3H,0 ; Phirc 2:
Gd(Phe);PhenCl;.3H0;

Phirc 3: Ndy,Gdy s(Phe);Phen Cl; 3H,0; (-
): khong xdc dinh

So sanh phd IR cia cac phirc chat véi L-
phenylalanin & trang thai tu do cho thiy: Dai

, _—
hp thy & 3071,97 em’ (vie®); 2981,48
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cm” (¥. %) ctia L-phenylalanin ty do dich

chuyén vé vi tri cao hon twong tUng
(3095,40+3097,75 cm™); (3013,28+3015,50
cm™), chimg to L-phenylalanin d3 lién két
véi N&* (Gd®") qua nguyén tir nito cua

nhom amin.
Cac dai hdp thu & 1560,18 cm™ (v557);

1408,00 cm™ (vS%°") ciia L-phenylalanin
tur do ciing dich v& vi tri cao hon twong tng
(1586,79+1592,08cm
":(1428,42+1430,18cm™), ching to L-
phenylalanin d3 lién két véi Nd** (Gd*")
qua nguyén tir oxi cia nhom cacboxyl.

So sanh phd IR ctia cac phirc cht voi phd IR
ctia o-phenantrolin & trang thai ty do cho thy:
cac dai hip thy & 1642,38 e (v©~5); 1584,01
em’(vE™Y) ciia o-phenantrolin tw do da dich

T:32.31 and 165.02°C)
(mg)-0.231
m(%)-5.201

A (%)-40.500

TG |-bTG] (%)

T:165.02and 414,88 ()
m (mg)-1.40

T:593 () 15 5

10
5 L
8
-
-501 T007(C)  T.2488(C) 5
-10

chuyén vé ving tin sd thip hon twong tng
(1621,00+1622,44cm');(1552,65+1553,79cm’
", chirmg t6 o-phenantrolin di lién két voi
Nd** (Gd™) qua 2 nguyén tir nito cua di
vong [1].

Ngoai ra, trén phd IR cta cac phirc chat
xuét hién mot dai hip thu manh ¢ ving
(3347,40 +3461,52 cm™) dic trung cho dao
dong hoéa tri cia nhom OH™ trong phan tir
H,0. Diéu nay ching t6 cac phirc chit co
chira nude.

3.3. Nghién ciru cdc phirc chit bing
phwong phap phan tich nhiét

Két qua phan tich gian dd nhiét cua cac
phirc chit duge chi ra & bang 3; Hinh 3,
hinh 4 13 cac gian dd phan tich nhiét cua
phitc  chit Gd(Phe);PhenCly.3H,0  va
Ndo>Gdy s(Phe);PhenCl;.3H,0.
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Hinh 4. Gian dé phdn tich nhiét Nd, ,Gd) s(Phe) ;PhenCl3.3H,O
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Bdng 3. Két qua phén tich gian d6 nhiét ciia cdc phire chit

Nhigt D06 giam khoi | Du doan
1€ ]
o Hiéu luong (%) cautr |Du doan san
, X do hiéu | , z It
Phure chat ] ung tachra | pham cudi
un
(ocfi nhiét LT TN | hodc phan cung
huy
121,4 Thu | 5,408 | 6,506 3H,0 -
267,2 | nhiét - 38,656 | Chay va -
Nd(Phe);PhenCl;.3H,0 .
506,3 Toéa - 39,250 | phan huy -
nhiét | 16,848 | 15,588 Nd,04
109,7 Thu | 5,338 | 6,291 3H,0 -
245.8 | nhiét - 40,599 | Chay va -
Gd(Phe);PhenCl;.3H,0 Ay
5393 | Toa - |36,256 | phan huy -
nhiét | 17,918 | 16,854 Gd,0;
105,2 Thu | 5,352 | 4,590 3H,0 -
246,6 | nhiét - 44,462 | Chay va
Ndo_zGdo_g(Phe)3PhenC13.3H20 534,7 T - 36,401 phén hliy
0a
. Nd,O3
nhiét | 15,328 | 14,547
Gd,0;

Trén gian d6 phan tich nhiét (duong DTA)
cua cac phirc chit déu c6 2 hiéu tng

thu nhiét va 1 hiéu Gng téa nhiét.

Hiéu ung thu nhiét thir nhat, thtr hai tuong
g trong khoang (105,2+121,4°C);

chat. O hiéu tng thu nhiét thir hai va hiéu
ung toa nhiét Grng véi qua trinh chay va
phan huy cac phuc chét.

O nhiét do cao hon nhiét o cua hiéu ung
toa (245,8+267,2°C). Hiéu ung toa nhiét
trong khoang (506,3+539,3°C).

Tinh toan d6 giam khéi lwong trén duong
TGA thdy: ¢ hiéu Gng thu nhiét thir nhit c6
xap xi 3 phan tir nude két tinh tach ra trong

mdi phirc nhiét do giam khdi lwong cua cac
phirc chat khong dang ké, c6 thé cho rang
cac phirc chat di phan hiy hoan toan cho
san phém cudi cung Nd,Os; Gd,O5 va hdn
hop (Nd,O3, Gd,05).

3.4. Thim do kha niing khang khuén,
nim ciia cic phire chit

Két qua khang khuin va ndm cuia o-
phenantrolin va cac phtc chit dugc trinh

bay ¢ bang 4.
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Bdng 4: Két qud thir hoat tinh sinh hoc ciia o-phenantrolin va mét sé phirc chat

X i o X Nong d0 urc ché toi thiéu su phat trién cia vi sinh vat
Tén chung vi sinh vat kiém dinh - gia trj MIC (jig/ml)
kiém dinh
Phen Phutec 1 Phutc 2 Phue 3
Staphylococcus aureus 2 32 128 128
Bacillus subtilis 32 128 128 128
Lactobacillus
128 > 128 > 128 > 128
Vi fermentum
khuén Salmonella enterica 32 128 128 128
Escherichia coli 8 32 32 32
Pseudomonas
] 128 > 128 > 128 > 128
aeruginosa
Nam Candida albican 32 128 128 > 128

Phtrc 1: Nd(Phe);PhenCl;.3H,0; Phuc 2:
Gd(Phe);PhenCl;.3H,0;

Phtre 3: Ndo,Gdy s(Phe);PhenCl;.3H,0.

Két qua bang 4 cho thy, theo ndng do trc
ché t6i thiéu MIC (pg/ml):

O-phenantrolin ¢6 kha nang khang 7/7
ching khudn va ndm dem thur.

Phirc chit Nd(Phe);PhenCly.3H,0 va
Gd(Phe);PhenCl5.3H,O0 ¢6 kha nang
khang 5/7, phtrc

Ndp.»Gdg s(Phe);PhenCl3.3H,O0  ¢d  kha
ning khang 4/7 ching khuin va nim dem
thur.

Trong d6 voi khuan Escherichia coli ca 3
phte, khudn Staphylococcus aureus phirc
Nd(Phe);PhenCl3.3H,0 ¢6 chi sé6 MIC
kha nho.

Kha ning khang khuin, khiang nim cua cac
phirc cht kém hon so véi o-phenantrolin.

4. KET LUAN

250

1. Pi téng hop duoc 3 phirc chét cua Nd,
Gd vé6i hdn hop phdi tir L-phenylalanin va
o-phenantrolin.

2. Bing cac phuong phap phan tich nguyén
t6, do d6 dan dién, quang phd hap thu hong
ngoai, phan tich nhiét co6 thé két luan:

- Cic phtc chit co thanh phin la:
Nd(Phe);PhenCl;.3H,0
Gd(Phe);PhenCl;.3H,0

Ndo,>Gdy s(Phe);PhenCl;.3H,0

- Khi tan trong nudc, cac phuc chit tao
dung dich dan dién.

- Mbi phan tir L-phenylalanin chiém 2 vj tri
phéi tri trong phuc chét, lién két véi ion
Ln*" qua nguyén tir nito ciia nhom amin va
nguyén tir oxi cila nhém cacboxyl;

Phan tir o- phenantrolin lién két véi ion
Ln*" qua 2 nguyén tir nito cia di vong.

- Cac phirc chit kém bén nhiét.

3. Két qua thu hoat tinh khang khuén,
khiang nidm cho thdy: cdc phuc chit
Nd(Phe);PhenCl;.3H,0;



Gd(Phe);PhenCl;.3H,0 c¢6 kha nang khang
duoc 5/7, phurc chét
Ndo,Gdp g(Phe);PhenCl;.3H,O  duge  4/7
ching khuin va nim dem thir. Kha ning
khang khuin, khang ndm cta cac phirc chit

kém hon so véi o-phenantrolin.
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