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Abstract

Some transition metal ions in normal conditions are capable of complex with some organic ligands, creating
complex is more rigid than 10° constant, the complex does not have catalytic activity, but they have antimicrobial
properties and antifungal high. On the other hand there are complex constants durable 10° < Kb < 10° to have catalytic
activity. These complexes have catalytic activity plays an important role in the production process, such as in trace
analysis, use water treatment wastewater, industrial waste. This paper is the result of complex integrated study of some
transition metal ions Co”", Ni*", Cu*" and Zn*" with glycyne. The research results are a scientific basis for complex

applications in the technology process.

Keywords: Synthesis of complexes, antifungal.

1. MO DAU

Glixin la mdt amino axit ¢ 2 nhom dinh chuec,
vira thé hién tinh axit vira thé hién tinh bazo, ching
c6 kha nang tao phtrc véi nhiéu ion kim loai chuyén
tiép, mot s6 phuc tao thanh c6 hoat tinh sinh hoc
khang khudn, khang nidm cao, dong thoi ciing c6
nhiing phuc cé hoat tinh xuc tac, dugc ung dung
rong rdi trong nhidu linh vuc nhu: phéan tich vi
lwong, v hoc, nong nghi€p, cong nghi¢p, dac biét
trong linh vyc xir 1y nuédc thai, chat thai cong
nghiép. Tong hop cac phirc chét ciia mot s6 ion kim
loai chuyen tiép Cu®"; Zn*"; Co™™ va Ni*" véi glixin
va bang phuong phap hoa hoc, hoa 1y xac dinh céu
tao cuia cac phirc chat va hoat tinh sinh hoc khang
khuén, khéang nim [1, 3, 4].

Dua vao phd hap thu hong ngoai dé co6 thé nhan
biét dugc cac ddng phan cis—trans. Do ciu hinh
trans c¢6 tdm ddi xung, nén cac dao dong dbi xtng
dbi voi tam d6i xtung o, s& khong hoat dong trong
phé con voi dang cis thi cac dao dong dbi xing va
bat ddi xtimg déu hoat dong trong phd hong ngoai.
Nhu véy, su tach cac dai hép thu cho ta biét cau hinh
cis, con néu khong bi tach Ia cAu hinh rans.

Su tao phtic cua glixin v6i cac ion kim loai
chuyén tiép dugc quyét dinh boi hai nhém chic
—COOH va nhém —NH,. Nguyén tr nito & nhém
NH, ¢6 kha nang cho electron dé tao nén mot lién
két cho nhan véi ion kim loai. Trong khi d6 ion H"
ciing dé dang tach ra khoi nhom —COOH dé tao

thanh —COO™, nhém nay dé dang tao thanh mot lién
két cong hoa tri v6i ion kim loai chuyén tiép thong
qua nguyén tir oxi. Chinh vi vy, cac aminoaxit co
kha ning tao phtc chit vong cang 5 canh bén véi
nhiéu ion kim loai [2, 4, 5].

Trong bai bio nay ching t6i nghién ciu tong
hop phirc chit cia mot s6 ion kim loai chuyén tiép
Co™; Ni*"; Cu*" va Zn®™ véi glixin (NH,~CH,—
COOH) va kha niang tmg dung phtrc chat vao céac
qua trinh cong nghé.

2. PHUONG PHAP NGHIEN CUU

Céac hoa chét duge st dung dé nghién ctru ¢6 do
sach PA cua hiang Merck CHLB Puc c6 do tinh
khiét cao, 13 cAc mubi chira ion kim loai tao phuc
nhu: Zn(NOs),.6H,0; CoCl,.6H,0;
Cu(CH;C0O0),.H,0 va NiCl,.6H,0.

Glixin (NH,—CH,—COOH) doéng vai tro 1a ligand
tao phtrc.

Phd hip thy hong ngoai cta cac phirc duoc do
trén may Quang phd hong ngoai IMPACT 410-
Nicolet (Thuy Si), thuc nghiém ¢ ngay diéu kién
thuong.

Thir hoat tinh khang khuéan, khang nim cua cac
phuc tao bdi cac ion kim loai Cu*, Zn*", Ni*' va
Co*" véi glixin ¢ cac ndng do khac nhau tir 0,01 dén
5%. Cac phép thir dugc thuc hién tai Vién Cong
nghiép thyc pham.
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Cac chung dem thtr nghiém 1a ching vi khuén E.
coli ATCC 25922 va chung ndm moc Trichoderma
receive CPK 63.

3. KET QUA VA THAO LUAN
3.1. Tong hop cac phirc chit

Téng hop phic cua ion Co*" véi glixin bang
cach: Hoa tan 0,01 mol mubi CoCl,.6H,O trong 20
ml C,HsOH trong cdc 250 ml, thém tiép 0,02 mol
glixin dd duoc hoa tan trong 20 ml nuéc cit. Hon
hop duoc giit & 50-60 °C va khudy tron déu trén bép
khudy tir, thinh thoang thém vao hdn hop phan tng
vai ml C,HsOH. Khi nuéc trong hdn hop phan ung
con mot lwong tdi thidu, thi ngimg dun, dé ngudi,
thém C,HsOH, khqu nhe, théy 6 két tia tach ra.

Loc, rira két tia bang dung mdi con-nudc trén
phéu thuy tinh x6p. Siy kho san phim ¢ nhiét do
50°C, sau d6 cho vao binh hat 4m. Phre thu duoc cod
mau hong nhat, tan trong nudc, khong tan trong con,
axeton, CCl,, CHCls;.

Lé Van Huynh va cong sy

Téng hop cac phirc cis- va trans- cua ion Cu®"
voi glixin (Gly) theo phan tng:
Cu®" + 2NH,CH,COOH +nH,0 —
CU(NH2CH2COO)2.1’IH20 + 2HJr
Tong hop cac phirc ciia ion Ni** véi glixin theo
phan tng:
Ni(OH), + 2NH,CH,COOH + (n—2)H,0 —
NI(NH2CH2COO)21'IH20
Téng hop cac phirc cua ion Zn®* véi glixin theo
phén ung:
Zn(OH), + 2NH,CH,COOH + (n—2)H,0 —
ZH(NH2CH2COO)2.HH20

3.2. Nghién ciru cac phirc chit bang phwong phap
pho hap thu hong ngoai

Phurc chat da téng hop va phél tar déu duoc ghi
trén may quang phd hép thy hong ngoai IMPACT
410 — Nicolet (Thuy Si), mau dugc ép vién ran voi
KBr. Dai ph6 hap thu trong pho hdng ngoai cia cac
mau phirc chat, so sanh véi phd cia glixin. Két qua
thé hién trén bang 1.

Bdang I: Phd hap thy hong ngoai cua glixin va cua phirc chat (cm™)

STT | H op chét 5 asCoo- L SCoo- 5 NH3+ ) NH2 ) OH
1 | Glixin 1609,78 1408,94 3169,02 - -
2 | Hy[CoCly(gly),] 1609,14 1408,44 - 3171,08 -
3 | Ni(gly),.2H,0 1568,90 1396,92 - 3182,29 3340,09
4 | Trans-Cu(gly),.H,O 1600,58 1385,92 - 3268,36 3318,57
5 | Cis-Cu(gly),.H,0 1602,96 1388,94 - 3261,19 3340,09
6 | Zn(gly),.H,O 1591,48 1393,36 - 3277,35 3440,30

Phé hip thy hdng ngoai ciia glixin (hinh 1) c6
dai pho hép thy rong, cudong do trung binh trong
ving 32002900 cm™. Dai ¢6 sé song 3169,02 cm™
dugc quy gan cho dao dong ho4 tri cia nhom NH;',
con dai & 2898,58 cm™' g véi dao  dong hoa tri cua
nhom CH (UCH) Gia tri ™" nim ¢ ving song

thip hon nhiéu so véi vi tri chuan cia o™, (3400
em™) 1a do ¢co su twong tac giita nhom NH;™ va
nhém COO ™ trong ion ludng cuc glixin. Cac dai hip
thu & 1609,78 cm™ va 1408,94 cm™ twong tmg voi
dao dong hoa tri bat d6i xtmg va ddi ximg ctia nhom
COO7, hinh 1.
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Hinh 1: Pho hap thy hong ngoai ctia
glixin

Hinh 2: Phé hap thy hong ngoai ctia dang
cis cta phirc Cu” véi glixin
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So sanh phd hap thu hdng ngoai cta cac phirc
chit voi phd cua glixin ¢ trang thai ty do thi thiy
rang dai dao dong bat ddi ximg cua nhém COO
(009 ¢ 1609,78 cm™ trong glixin ty do dich
chuyén vé viung 1568,90+1602,96 cm’™; con dai dao
dong ddi xtmg ciia nhdom COO ~ ddi xtmg v~ &
1408,94 cm™ dich chuyén vé ving 1385,92+1396,92
cm™. Pidu nay chimg to lién két phdi tri gitra cac ion
kim loai va glixin da dugc thyc hién qua nguyén tir
oxi ctia nhom cacboxyl lam lién két C-O bi yéu di.
Mit khac, dai o™ ¢3169,02 cm™ cua glixin tu do
dd dich chuyén vé vung c6 sb song cao hon
31713277 em™ cia cac phiic chat, day 1a dai phd
dao dong hoa tri cia NH, (UNHz). Tuy nhién, cac dai
nay lai ndm & ving c6 s6 song thip hon so voi dai
o™, chuan (3400 cm™). Két qua nay chimg to di c6
su tao thanh lién két gitra cac ion kim loai chuyén
tiép va nguyén tir nito cua glixin. Lién két cho nhan

Nghién ciru tong hop cdc phike chdt...

M«N lam gidam mat d¢ electron gittra N-H va lam
lién két N-H yéu di. Nhu vay, glixin 1a phdi tir hai
cang, su phdi tri giira glixin va cation M™ duoc thyc
hién qua nguyén tir oxi va nito, tao thanh vong 5
canh tuong d6i bén.

Ngoai ra trén phd hdng ngoai cua cac phirc chit
Cu®", Zn**, Ni*" véi glixin con xuat hién dai hap thu
& khoang 3318,57+3440,30 cm’!, dic trung cho dao
dong hoa tri cia nhom OH ~ trong nudc, dai nay
khong ton tai trong phd cua phic Co®’. Didu nay
ching t6 phic cia Co*" khong chira nudc trong
thanh phan phirc chit, con cac glixinat cia Cu®",
Zn®", Ni*" ¢ chira nuée tir hinh 2 dén 6.

So sanh phd hip thu hong ngoai ¢ dang cis- va
dang trans- cua phirc Cu®* véi glixin, nhan thay dai
U4 %% va 0™, trong phd ciia hai phire nay co dang
khac nhau, phd dang cis- phtc tap hon dang trans-
hinh 2 va 3.
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Hinh 5: Phé hap thy hong ngoai
ctia phtrc Ni** véi glixin

Trong phd hdng ngoai dang cis-, dai dao dong
hoa tri cia NH, la mét dai kép véi hai C}inh o
3167,94 cm™ va 3261,19 cm™, con trong pho dang

Hinh 6: Phé hap thy hong ngoai
ctia phirc Co®* véi glixin

trans- n6 chi 1a mot dai don & 3268,36 cm™ v&i mot
vai pho khong 16 nét. Dao dong hoa tri bat doi xtiing

U, 0% trong phd dang cis- cling dugc tach thanh
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hai pic & 1673,59 cm™ va 1602,96 cm™, con trong
phé dang frans- n6 chi c6 mot dinh ¢ 1584,15 cm’

Diéu nay duoc giai thich 1a do céu hinh trans- c6
tam ddi ximg nén cac dao dong ddi xung d6i v6i tam
dbi xtng s& khong thé hién trong pho Dbi véi dang
cis-, cac dao dong dbi ximg va bat dbi xung déu thé
hién trong phd hong ngoai nén pho c6 dang phirc tap
hon.

3.3. Khdo sat tinh khang khuﬁn, khang nim ciia
cac phire tao béi cac ion Co**, Ni**, Cu** va Zn*"

véi glixin

Tién hanh thir hoat tinh khang khuén, khang nim

Lé Van Huynh va cong sy

cua phuc tao bdi cac ion Cu*, Zn*, Ni** va Co*" voi
glixin & cac ndng d6 khac nhau tir 0,01 dén 5 %. Cac
phép thir duoc thuc hién tai Vién Cong nghié€p thuc
pham. Cac ching dem thtr 1a ching vi khuéan E. coli
ATCC 25922 va chung ndm méc Trichoderma
receive CPK 63. Két qua tham do hoat tinh khang
khuén cua céc phuc va glixin dugc thé hién trén
bang 2. Phurc Trans-Cu(gly),.H,O (M = 229,686) co
kha nang khang cac chung loai E. coli ATCC 25922
va Trichoderma receive CPK 63 ¢ ndng d6 5 % trd
1én va khong khang & nong do thap hon.

Phure Cis-Cu(gly),.HO va Ni(gly)..H>O c6 kha
ning khang khuan E. coli ATCC 25922 ¢ nong do 5
% va khong khang khuan & ndng d6 nho hon.

Bdng 2: Hoat tinh khang khuan cua cac phirc chét va glixin
(Dau “+” c6 kha nang khang khuan, khang nam dau “-” khong c6 kha nang khang khuan, khang nam)

STT Hoa chat

Chung loai khuan va nam

Tén phirc chét Néng do, %

E. coli ATCC 25922

Trichoderma receive CPK 63

5,00

1| Co(gly). 1,00

0,10

0,01

5,00

++ -

2 | Ni(gly),.2H,0 1,00

0,10

0,01

5,00

3 Trans- 1,00

Cll(gIY)zHQO 0’ 10

0,01

5,00

4 Cis-Cu(gly),.H,O 1,00

0,10

0,01

5,00

+++

5 | Zn(gly),.H,O 1,00

++ ++

0,10

0,01

5,00

6 Glixin 1,00

0,10

0,01

Phure Zn(gly),.H,O c6 kha nang khang chung vi
khuan E. coli ATCC 25922 va ching nam méc
Trichoderma receive CPK 63 & ndng do 1 % tré 1én
rat hiéu qua.

Riéng phuc Co(gly), va glixin khong c6 kha
ning khang khuan va khang nam.

Két qua nghién ctru da xac dinh cong thic ciu
tao cua cac phtc nhu sau:
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O=C=0~ e N -CH: 0=C-0 (fl _0-C=0
| P4 Cu\ | | \ CO2+ |
H,C - NH, 0-C=0 H.C — N |, SSNH, - CH,
Trans — Cu(Gly), Cl
Ha[CoCly(Gly),]
0=C-0 NH, - CH
P 0=C-0 .~ NH, —CH,
| 7 Zn ~ | ~ Ni2+ |
H,C — NH O-C=0 7
: : H,C -NA, S 0-C=0
0-C-0_  _~0-C=0
| = Cu |
H,C — NH; NH; — CH,
Cis — Cu(Gly),
4. KET LUAN TAI LIEU THAM KHAO
Di tong hop dugc cac phirc chat ciia ion kim loai 1. Mannar R. Maurya, Maneesh Kumar, Umesh Kumar.
Cu2+, Zn2+, NiZ* va Co*" véi glixin Ung vdi cac cong Polymer-anchored vanadium(1V), molybdenum(VI)
thic twong ung 1a Cu(gly),.H,O, Zn(gly),.H,0, and copper(ll) complexes of bidentate ligand as
Ni(gly).2H,0, Hy[CoCly(gly)s], riéng phirc ciia Cu?* catalyst for the liquid phase oxidation of organic

substrates, Journal of Molecular Catalysis A:
Chemical, 273, 133-143 (2007).

2. Christoph Janiak. Komplex-Koordinations chemie,
in: Erwin Riedel (Hrsg.): Moderne Anorganische

voi glixin da tong hop dugc ca dang cis va trans.
Bang phuong phap phd hap thu hong ngoai da
xac dinh dugc sy tao phtc gitta cac ion kim loai

chuyen tiép Cu®’, Zn*", Ni*" va Co®" lién két phéi tri Chemie, 3. Aufl., de Gruyter, Berlin 2007, S. 381-
véi glixin thong qua nguyén tir oxi va ni:to. 579, IS}’3N 978-3—’ 1 1—019060—1,. ’
) Nghién cliru kha ning khang khuan va khang 3. L& Van Huynh. Ludn dn Tién si Héa hoc, Trudng
nam da chi ra rang: Dai hoc Béach khoa Ha Nai (2012).
+ Phtic cua ion kim loai Cu®', Zn®" va Ni** véi 4. Charles E. Mortimer und Ulrich Miiller, Chemie, 10.
glixin, c6 kha ning khang khuén, khang nim tét. Aufl., Thieme, Stuttgart, S.523 (2010).

+ Phitc Co(gly), va glixin khong c6 kha ning 5. S.. S. Thakur, S. W. Chen, W. Li, C. K. Shin, S. J.
khang Khuan va khang nAm. Kim, Y. M. Koo. 4 new dinuclear chiral salen

% , A 1 , A complexes for asymmetric ring opening and closin
Két qua nghién ctru 1a co s¢ khoa hoc cho viéc P Jor asy & opentng g

, , Ay ox , s « reactions: Synthesis of valuable chiral intermediates,
tng dyng phire chat vao trong cdc qua trinh cong Journal of Organometallic Chemistry, 691, 1862-

nghg. 1872 (2006).

Lién h¢é: Lé Van Huynh
Trudng Pai hoc Kinh té - Ky thuat Cong nghiép
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