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SUMMARY

SYNTHESIS, STUDIES COMPLEX OF LATHANUM, GADOLINIUM WITH
MIXED LIGAND L-TRYPTOPHAN, O-PHENANTHROLINE AND
APPROACH ON BIOLACTICITY

The complex Ln(Trp)s;phenCl;.3H,O (Ln: La, Gd; Trp: L-tryptophan; phen: O-
phenantroline) were synthesized and characterized in detail elemental ananlysis
method, IR spectia and thermal ananlysis . IR spectra indicated that the rare earth
ions are coordinated by both the oxygen atom from the -COQO™ group and the nitrogen
atom from the —NH, group from L-tryptophan and the nitrogen atom from o-
phenantronline. The antibacterial activity esting showed that all these complexes
exhibited excellent antibacterial ability agains staphylococcu saureus, Bacillus
subtilis, Lactobacillus fermentum, Salmonella enterica; Escherichia coli and Canclida

albican.

1. MO PAU

Nghién ctru sy tao phirc clia nguyén tb
dat hiém (NTPH) véi hdén hop amino
axit va o-phenantrolin la c¢6 y nghia
khoa hoc va thuc tién. Nhiéu cong trinh
nghién ctru dd chi ra phtic chat cua
NTPH véi hoén hop amino axit va o-
phenantrolin la c6 hoat tinh khang
khuén, gay doc té bao ung thu [1, 2, 3,
4, 5]. Tuy nhién, sb cong trinh nghién
ctru vé phirc chit cia NTPH voi cac
amino axit vong thom va o-phenantrolin
con han ché. Trong bai bao nay, chung
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t61 trinh bay mot sd két qua tong hop,
nghién ctru cac phtc chat cua lanthan,
gadolini  v61  L-Tryptophan, o-
phenantrolin va tham do hoat tinh sinh
hoc cua chung.

2. THUC NGHIEM

2.1. Héa chét va thiét bj

- LnCl; duoc diéu ché tir cac oxit Ln,O;
tuong ung (Ln: La, Gd), loai 99,99%
cua hang Wako (Nhat Ban) va axit HCI
cua hang Merck.

- L-tryptophan, o-phenantrolin, etanol
cua hang Merck.



- Cac hoa chat khac dung trong qua
trinh thi nghiém c6 do tinh khiét PA.

- May quang phd hdng ngoai Mangna
IR 760 Spectrometer ESP Nicilet (M¥).
- May phan tich nhiét Labsys Evo
(Phap).

2.2. Tong hop phirc chat

Hoa tan o-phenantrolin (phen) va L-
Tryptophan (Trp) theo ti 1¢ mol (Phen:
Trp =1 : 3) trong dung dich etanol, dun
hén hop & 90°C trong 90 phut. Thém tir
tr dung dich LnCl; (Ln: La, Gd) trong
dung dich etanol vao hon hop trén theo
ti 16 mol Ln*" : Trp = 1 : 3), dung dung
dich NaOH lodng diéu chinh pH dn 6,5
+ 7,0. Pun hdi lvu hdn hop phan tng
trong 6 gid. C6 dung dich cho dén khi
xuét hién vang bé mit. Dé nguodi cac
tinh thé phic s& tach ra. Loc, rira phuc
cht bing axeton, bao quan trong binh
hat am. Cac phtc chat thu duoc tan
trong nudc, khong tan trong etanol va
axeton. Phuong phap tong hop céc phirc
ran nay twong tu [1].

2.3. X4c dinh thanh phén ciia phitc rin

- Xac dinh ham luong Ln

Ham Iwong Ln (%) dugc xac dinh bing
cach nung mot luong xac dinh phirc chit &
900°C trong khoang 1 gi. O nhiét do nay
phtic chit bi phan huy chuyén vé dang
LnyOs. Hoa tan oxit thu dugc trong HCI
lodng. C6 can dudi axit du, hoa tan trong
nudc cét 2 1an va dinh mie dén thé tich can
thiét. Chuén do jon Ln®* thu dugc bang dung
dich DTPA, chi thi asenazo III d¢ém pH =
42.

- Xac dinh ham luong C, N, Cl

Ham luong C, N (%) trong cac phtic
chat duoc xac dinh trén mdy phén tich
da nguyén t6 Truspec-CNS Leco (My).
Ham lugng Cl (%) xdc dinh theo
phuong phap Mohr voi chit chuin
AgNO;3, chi thi K;CrO,.

Két qua phén tich mot s thanh phéan ctia cac
phtc chat dugc chira ¢ bang 1.

O cong thire gia thiét cua cac phuc chat,
ham lugng nudc dugc xac dinh bﬁng
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thuc nghi¢ém theo phuong phdp phan
tich nhiét.

Két qua bang 1 cho thiy: ham luong
cua La, Gd, C, N, CI trong céac phirc
chat x4c dinh bang thuc nghiém twong
dbi phu hop vé6i 1y thuyét (tinh theo
cong thirc gia thiét).

Bang 1. Ham luong (%) Ln, C, N, CI
clia cdc phirc chat

Ln C N Cl

Cong thire T T T T
ia thiét
g LT N LT N LT N LT N

La(Try);Ph
enC13.3HZO

14,
14

13, 54, 10, 10,
09 0240|1983 |02

54,
98

11, 10,

Gd(Try);Ph | 14, 14,48, (48,|10,]9,0(9,6| 8,5
enC3L.3H,O0 |21 (09 (7959|125 | 1| 4

(LT: Ii thuyét; TN: thuwc nghiém)

3. KET QUA VA THAO LUAN

3.1. Nghién ciru cac phirc chit bing
phuwong phap phé IR

Phd6 IR coa O-phenantrolin, L-
tryptophan va cac phtrc chit duoc ghi
trong ving c6 tan sb 400 cm’!' — 4000
cm’ trong KBr. Sy qui gan cac dai hip
thu cho cac nhom dic trung cta 2 phdi
ttr va 2 phirc chét dua theo [1]. Két qua
duoc chi ra ¢ hinh 1, hinh 2 va bang 2.
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Gd(Trp);PhenCl3.3H,0




Bang 2. Cdc s6 séng hdp thu ddc trung (em™) trong phé hdp thu hong ngoai
cua phoi tw va cdc phirc chat

Hop chét yOo | N | N y00 | oo | csc LN
L-Tryptophan - 3084,12 - 1598,00 | 1414,72 - -
O-Phenantrolin 3399,29 - - - - 1642,38 | 1584,00
La(Trp);PhenCl;.3H,0 3412,42 - 2918,72 | 1505,44 | 1339,11 | 1618,20 | 1556,90
Gd(Trp);PhenCl;.3H,0 3389,19 - 2920,43 | 1507,82 | 1339,69 | 1612,60 | 1555,48

(-): khéong xdc dinh Két qua & bang 2

cho thiy gid tri V' (2918,72 cm’) cia
cac phic chat La(Trp); PhenCl:.3H,0,
Gd(Trp);PhenCL.3H,0  (2920,43 cm’)

thép hon han" "~ binh thudng quan sit
duge (~3400cm™) trong phd cua cac
amin, chimg té co sy phdi tri caa L-
Tryptophan v6i ion La’", Gd** qua
nguyén tir N ctia nhom (-NH;). Hai dai
hap thu & 1598,00 cm™ va 1414,72 cm™
dac trung cho dao dong hoa tri bat dbi
xing va dbi xtng cua L- -Tryptophan ¢
trang thai tu do da dich chuyen tuong
tmg vé cac ving s6 song thip hon
1505,44 cm™, 1508,53 cm™ va 1339,11
m™, 1344,32 cm™ trén phd cua 2 phuc
chét, ching t6 L-Tryptophan ciing da
phéi tri v6i ion La’, Gd* qua nguyén
tlr oxi cia nhom (-COQ)).
Hai dai hip thu & 1642,38 cm’ va
1584,01 cm’ dac trung cho dao ddng
hoa tri cua C = C va C=N cua o-
phenantrolin ¢ trang thai ty do dich
chuyén tuong tng Ve ving s6 song thap

hon: 161820 cm™, 1612,60 cm™” va
1556,90 cm”, 155548 cm™ trén pho
cia 2 phuac chat chang to6 o-

phenantrolin d phdi tri voi La®", Gd**
qua hai nguyén tu nito ctua di vong.
Ngoai ra trén phd cta 2 phirc chit con
co dai hép thu véi cuong do manh, rong
& 3413,42cm™ va 3389,19 cm™, d6 1a sb
song hip thu dic trung cia OH trong
phan tir nuodc, chung té trong phan tir
ctia cac phtrc chat ¢ chira nudc.
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3.2. Nghién ciru cac phirc chit bing
phwong phap phan tich nhiét

Gian d6 phan tich nhiét ciia 2 phirc chat
duoc ghi trong khong khi, khodng nhiét
do tir 30 — 900°C, toc do gia nhiét la
5°C/phat. Két qua duoc trinh bay trén
hinh 3 , hinh 4 va bang 3.

T:82725(°0)

N
=

HeatFlow (mW)
288

T.10762(°0)
T:28419('0)

X34
dTG |c (mg/min)

T:35975(°0)
T:623(0)

Am{me) 0543 A (mg)-1731
AM(%)6380  Am(%) 14428

N, Amimg)-2971
Am (%) -24.754
e <Xy Am{wg) 4878
Am(%) 30.735

TG [e (mg)

T LY

&0 0 e 70 @0 %0
Sample Temperature (°C)

Hinh 3. Gian do phan tich nhiét cia
La(Trp);PhenCl3.3H,0

r T T T
0 100 200 300

HeatFlow (mW)

T:8081(C)  T:183.1(°C)

T:50462(°C)
Am(mg) -0.658 T:33218(°C)
Am(%) 5.228 IE

T
5 & o ©
= 0
Ie Isc (mg/min)

Am(g) -3.984
Am(%)-31.615

Am(mg) -0.483
Am (%) -3.833

TG [c (mg)
b & hS

Am(mg) -5.158
Am(%) 40936

0 S0 60 700 80 900
Sample Temperature (°C)

0 100 200 300

Hinh 4. Gian do phan tich nhiét cia
Gd(Trp);PhenCl3.3H,0




Bdng 3. Két qua phan tich gian dé nhiét cia cdc phike chat

) A aA uong, % u tir ta e
Phurc chat Nhiét do pic cua | .. {ing &% |cautirtich | o pham
hiéu uing nhiét hia ra hodc cudi cin g
C) nhict LT | TN | phan hay
107,62 4902 | 536 | 3H0
Thu nhiét
184,19 14.43
La(Trp);PhenCl;.3H,0 339,75 78,51 | 24,75 igiyhzla
Toa nhiét P y
523 39,74
83,41 | 84,28 La,05
89,81 475 | 523 | 3H0
Thu nhiét
183,1 3,83
Gd(Trp)sPhenCly 3H;0 332,18 78,88 | 31,62 | Shavva
Toa nhiét P y
504,62 40,94
83,63 | 81,62 Gd, 05

Gian d6 phan tich nhiét ctia 2 phirc chat
déu c6 2 hiéu tng thu nhiét va 2 hiéu
mg toa nhiét. Tinh toan do giam khéi
lugng trén duong TGA ung voi hi¢u
mg thu nhiét thir nhit & 107,62°C cua
phirc  La(Trp);PhenCl.3H,0; 89,81°C
cua phuc Gd(Trp);PhenCl;.3H,O trén
duong DTA c6 xap xi 3 phan tir nude
trong mdi phurc cht duoc tach ra. Nhiét
d6 tach cac phan tir nuwdc thap va thudc
khoang nhi¢t do tach nudc két tinh cua
cac hop chit ndi chung, ching té nudc
c6 trong cac phirc chat 1a nuée két tinh.
Céc hiéu ung nhiét con lai img vo1 qua
trinh chdy va phan huy cac phuc chit
cho san phém cudi cung la LayOs,
Gd,0s. Nhiét do phan huy thip, chimg
t6 cac phirc chit kém bén nhiét.

3.3. Tham do kha niing khang khuén,
nim ciia phirc chit

Két qua thir kha ning khang khuan va
ndm cita o-phenantrolin va cac phéc
chat duoc trinh bay ¢ bang 4.
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Két qua bang 4 cho thdy, theo ndng do
trc ché 50%: ICso (ng/ml):

- O-phenantrolin c6 kha nang khang
7/7 ching khuan va nim dem thur.

- Phuc chat La(Trp)sPhenCls.3H,0
c6 kha nang khang duogc 6/7; phutc
Gd(Trp);PhenCl;.3H,0 duoc 5/7
chung khuan va ndm dem thr.

- Phuc chit La(Trp)sPhenCls.3H,0
c¢6 kha ning khang khuan Lactobacillus
fermentum, Escherichia coli t6t hon o-
phenantrolin.

Kha ning khing khuin va nim cuia
phitc La(Trp);PhenCl;.3H,O t6t hon
phuc Gd(Trp);PhenCls.3H,0.




Bang 4: Két quda thir hoat tinh sinh hoc ciia o-phenantrolin va cdc phire chdt

Nong dg uc ché 50% su phat trién cua vi sinh vat
Tén chﬁp ¢ vi sinh vt va nam kiém dinh —1Cs, (ug/ml)
kiém dinh O-phenantrolin La(Trp);PhenCl;.3H,0 Gd(Trp);PhenCl;.3H,0
Staphylococeus 6,67 22,46 84.46
aureus
Bacillus subtilis 20,12 58,94 76,27
Lactobacillus
Vi formentum 113,78 90,11 >128
khuan Salmor}ella 11,00 36,57 53,58
enterica
Escherichia coli 17,19 16,62 20,00
Pseudomonas 96,43 >128 128
aeruginosa
Nam Candidaalbican 20,40 20,70 23,89
4. KET LUAN phenylalanine and o-phenanthroline”,

1. P tong hop duoc phtic chit cua La,
Gd véi hon hop phdi tir L-Tryptophan
va o-phenantrolin.

2. Bang phuong phap phan tich
nguyén td, quang phd hap thu nguyén
tu, phan thh nhiét c¢6 thé két luan:

- Céac phirc chat c6 thanh phan la:
Ln(Trp);PhenCls.3H,0 (Ln: La, Gd).

- Mbi phan tt L-Tryptophan Chiém 2
vi tri phdi tri trong phirc chat, lién két
v6i ion Ln’" qua nguyén tir nito cua
nhoém amin va nguyén tir oxi cia nhom
cacboxyl.

- Phan tir o-phenantrolin lién két voi ion
Ln’" qua 2 nguyén tr nito cua di vong.
3. Két qua thtr hoat tinh khang khudn va

nam cho thiy phtc
La(Trp);PhenCl3.3H,O c¢6 kha nang
khéng duoc 6/7, phtrc

Gd(Trp)sPhenCls.3H,0 dugce 5/7 ching
khuan va ndm dem tha. Di v6i khuan
Lactobacillus fermentum, Escherichia
coli phuc La(Trp);PhenCl;.3H,0 c¢6 kha
nang khang tot hon o-phenantrolin.

TAI LIEU THAM KHAO

1. He Qizhuang, Yang Jing, Min Hui,
Li Hexing (2006), “Studies on the
spectra and antibacterial properties of
rare earth dinuclear complexes with L-

79

Materials letters, vol. 60(3), pp. 317 —
320.

2. Shang Yan-fang, GE Cun-Wang, Wu
Chang-Yue, Shen Yue-Jia (2009),
“Synthesis, characterization and
antibacterial activity of rare earth
complex with L-methionine and o-
phenantroline”, Chemical Reagents,
Vol.32 (12), pp.971-973.

3. Yang-fang Shang, GE Cun-Wang,
Ke-Fei You, Yu-¢ Fan and Hui Cao
(2011), “Synthesis, characterization
and antibacterial activity of RE (Ill)
complex with L-isoleucine and 1,10 o-
phenantroline”, Spectroscopy letters,
Vol.44(6), pp.375-380.

4. Ye Li-Juan, Li Qiang-guo, Zhou Yu
— Lin (2008), “Synthesis,
characterization and antibacterial of
rare earth complex with thioproline and
o-phenantroline”, Journal of Xiangnan
Univercity, Vol.29(5), pp.83-86.

5. Yu Hui, He Qizhuang, Yang Jing,
Zheng Wenjie (2006), “Synthesis,
Characterization — and  Antibacterial
properties of rare earth (Ce’', Pr
N& +, Sm3+, Er3+) complexes with L-
Aspartic acid and o-phenanthroline”,
Journal of rare earths, vol. 24(1), pp. 4-8.






