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TAP CHi HOA HQC T. s3(3E12) 34-38 THANG 6 NAM 2OI5

TONG HgP PHOI r[r
,U.(2-HYDROXYBENZYLI DEN E)-2-(p-TOLYLOXY)ACETO HYDRAZI DE VA

pHr..pc cHAr coA No vol Ni(ll) vA cultl)
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I Kho, H6o hpc, Trudng Dqi hoc Yinh

'Khoa Hda hec, Tnmng Dqi hpc Su phqm Thdnh ph6 Hd Chi Minh

D6n Toi so4n 28-4-2015; ChAp nhfn dnng 10-6-2015

Abstract

Hydrazide derivatives and their metal complexes have attracted much attention of researchers in many different

areas bicause of their diversity in chemical and biological properties. In this paper a new hydrazide derivative,l\1'-(2-

hydroxybenzylidene)-2-(p+olyloxy)acetohydrazide (H2L) and its complexes with Ni(lI) and Cu(lI) were synthesized.

tie hydraziae ligand and its metal complexes have been studied by means of IR, NMR and LC-HR-MS methods. The

resulti showed that two complexes were M(HL)2 in which the ligand hydrazide was tridentate. The set of ONO donors

was O of phenol, O of carbonyl C:O and N of C=N groups in the ligand. Both complexes exhibited antibacterial

activity against gra.m(+) E. coli.

Keywords. Metal complex; p-tolyloxyacetohydrazide'

1. MO EAU

C6c hqp ch6t hydrazid ngiy cing thu hirt sU

quan tdm 
",ia 

cac nhi nghi€n .* yi tinh da dang vA

c6u trtc vd tfnh chAt cira chfing. Ung dpng ctia c6c

d6n xu6t hydrazid kh6ng chi trong h6a hqc [l], md

ci trong linh vyc y sinh hgc vi chfng thuong c6 hopt

tinh kh6ng khu.6n, kh6ng vi6m vi kh61g u [2], kh6ng

ft c6c phr?c chAt cfrng c6 hoat tinh sinh hgc tuong tp

t3lt4l. C6c hqp chAt ddn xu6t ttr aroylhydrazid tl6

Auq"-.Ong bl5 c6 hoat tinh tlc chi5 enzym vi c6 nhiAu

ung dung duo.c lf hfru ich t5lt6l.MQt s6 hqp ch6t

hylrazid vd ph&c-kim loqi ctra ill,ing li c6c hqp ch6t

c6 hoat tinh sinh hgc cao nhu hopt tinh chdng co

giflt cria hydrazon c0a acid 4-aminobutyric [7], hoqt

tinh kh6ng virus cria chc hydrazon N-
arylaminoacetyl th6 hien v6i Herper simplex virus-l
vd vi6m gu, ri6, vi A (HAV) [8], khe ning ch5ng

s6t rdt cria hydrazon 2-hydroxy-l-
naphthaldehydeisonicotinoyl. Ho4t tinh kh6ng u cria

c6c d5n xu6t o-(if) hydrazon cria 5-methyl-2-
thiophencarboxaldehyd cfrng di tlugc th6ng b6o [9]'
MOf sO hydrazid th6 c6 tinh ch6t fc ch6 tyrosinase d

tdm chriahai nguy6n tri d6ne [10].
Trong bdi b6o ndy chfing t6i nghiOn-ciru t6ng

hqp hqp ch6t N'-(2-hydroxybenzyliden)-2-(p-

tolyloxy)acetohydrazid vi thtr khi n[ng t4o phric

cria n6 vdi cic ion Ni(ID vi Cu(II); tl6ng thdi thlm
dd hoat t(nh sinh hgc cfia chfng.

2. THUC NGHIE,M

2.1. H6a ch6t, dgng cg vir thi6t bi

C6c ch6t dugc dirng <16 t6ng hqp ph6i trl vd phr?c

chAt d€u thuQc lo4i tinh khitit phdn tfch (PA) cria

Merck, st dgng tr.uc ti6p kh6ng cAn tinh ctri5' ptrO lR
ttugc tlo tr6n flri6t bl Equinox 55-Bruker virng 4000-

400 cm-r, dirng phuong ph6p 6p vi6n v6i KBr t4i

ViQn H6a hqc thinh pnO UO Chi Minh. ptrO UV-Vis
ttuo. c ghi bing thi6t bi quang ptr6 W-Vis Agilent
8453 tai phdng phen tich I - Trung t0m Ph6n tich vd

Chuy6n giao cOng nghQ Thsc phAm - MOi tru&ng

thuoc Tru&ng Dai hgc Vinh, vd thiiit bi Shimadzu

UV 1800 Qi truong Dai'hqc Khoa hqc Tg nhi6n

thinh phO HO Chi Minh. pn6 tU-Ntr,tR dugc do tr6n

tfri6t Ui NMR-Brucker 500 MHz tai Phdng CAu trfic

- ViQn H6a hgc, ViQn Hin l6m Khoa hqc vi C6ng

nghQ ViQt Nam. Ph6 HR-MS ttu-o. c <lo tr6n hQ thiSng

LC Agilent 1200 vi MS micro-QTOF-QII t?i truong

Dai hqc Khoa hgc tg nhi6n TPHCM.
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2.2 TOng hqp Al-(2-hydroxybenzyliden\-2-(-p-
tolyloxy)acetohyd razid

. Cho 0,2 mol p-crezol vd 0,2 mol K2CO3 vdo binh
cAu chria 80 ml acetone. Th6m vio binh dung dich
cua 0,2 mol ethyl monochloacetat trong 20 ml
acetone rOi fnu6y h5n hqp phin irng bing m6y
khu6y tir trong 8 gio o nhiQt dQ 80 oC. Lgc n6ng
dung dich thu dugc, c6t loai dung mdi aceton thu
Jugc este ethyl ptolyloxyacetat o d4ng l6ng.

Hda tan lu<rng ester thu du-o. c o tr6n vio 40 ml
rthanol, th6m 0,4 mol hydrazin hydrat 80 % riii dun
hoi luu hO.n hgp phin irng 8 gio. Sau khi di5 nguQi,
;-"-,c ldy chdt rdn, k6t tinh lai trong ethanol thu tlugc
rr drazide. IRv-.-ru' (cm-l:tr\ . IRv.",*' (cm-'): 33 I 1,89, 3203,32 (NH),
:566,55 (C=O), 1618,32 (C=N, C:Cthom), 1074,33
\-N).

Hda tan 0,1 mol hydrazid vio 20 ml etanol, th6m
r.l mol 2-hydroxybenzaldehyd r6i dun h6i luu c6ch
:ru1 hdn hqp phin.ri'ng.trong 4 giO. Sau khi <16

:guQi, lg.c l6y chdt rIn, k6t tinh.l4i trong.ethanolthu
Juoc ph6i trlr hydrazon Id ch6t rin mdu tring, kf hiQu

H:L.
IRv.u*KB' (cm-r): 3441,37 (NH), 1678,13 (c=o),

51-1.47 (C:N, C:Cthom); 1153,47 (C-O-C);
" lE{.03 (N-N). HR-ESI-MS (mlz): 307,1073
[ 5H16N2O3+Na*, tinh: 284,1161). 'H-NMR 16,

re*rn. CDCI3, MeOD): 8,41 (lH, s, NH); 2,30 (3H, s,
lH:): 6,87-7,33 (9H, Ar-H, :CH), 4,63 (2H, d,

il-{:).

L3 Tdng hqp phrfrc Ni(II) vdi AI-(2-
hp d roxybenzyliden)-2-(p-tolyloxy)acetohyd razid

Hoa tan ri6ng biQt 0,02 mol ptr6itri H2L trong 20
mr. \leOH vd 0,02 mol NiCl2.7H2O trong 20ml
!.'!eOH. nho th6m 3-4 gigt axit HCI dAc r6i khu6y
fien khi tinh thi5 tan hodn todn. TrQn l6n dung dich
ttng 2 binh trdn trong binh cAu r6i tir5n hinh ilun
m:u lru hdn hqp trong 2 gio. K+5t fiia miu tring xanh
lu:h ra duo. c loc, r&a bing methanol vd s6y kh6
u':rne chAn kh6ng. Phirc Ni(I! li ch6t tinh th6 mdu

uu,h. IRv,.*KBr.rn-r' 3a30 NH); 3001 (:CH), l6l8
,;{), 1023 (C-N), l50l (C:C) cm-r vir 810 (N-
\r",* HR-ESI-MS (positive) mlz: 625,1622

[]lrHL)2+H1*, tinh 625,1597); 359,0565

[\:i.[-OH+H]*; tinh: 359,0542);'H-NtvtR (6, ppm,
Efi*tSGd6): 8,63 (lH, s, NH).

lr. T6ng hqp phli'c Cu(II) vdi IV-z-
$Cror;-.benzyliden)-2-(p-tolyloxy)acetohydrazid

fiCn trantr tuong tr,r nhu tdng hqp ph&c cria

ililiffi, o r€n nhung thay 0,02 mol NiClz.2H2O bing

T6n g hqp phii i ttr N' - 12 - hydr oryb enzyl ide ne)...

0,02 mol CuClz.2HzO. Lqc l6y k6t tria ving sim, rta
bing methanol vi lim kh6 trong chAn kh6ng.

Phfc thu duo. c li ch6t tinh th6 miu vdng ndu,

IRv*u*KB' (cm'r): 3423 (NH); 1604 (c:o); t54t
(C:N) cm-r; HR-ESI-MS gnlz): 364,0462
(CuLOH+Ff, tinh: 364,0484); 346,0350 (CuL+H*,
tinh: 346,0379). IH-NMR: 8,61 (1H, s, NH).

2.4Ho4ttinh sinh hgc cfra phfirc chAt

Hoat tfnh sinh hoc cria miu nghiCn cftu duo. c
<linh gi6 qua viQc th& nghipm hoat tinh kh6ng khuin
tr€n 2 chting vi sinh vflt ki6m clinh tei Phdng thi
nghiQm C6ng nghQ sinh hgc phAn tri trulng Dai hqc
Khoa hgc Tp nhi€n thdnh ph6 H6 Chi Minh.

Hogt tinh kh6ng vi sinh v{t dugc thri nghiQm
theo phuong ph6p khui5ch t6n dia. Tinh kh6ng khuAn
tluoc d6nh gi6 qua dy*g kfnh vdng vO khuAn. C6c
ch[rng vi sinh vdt ki6m dinh st dgng cho ph6p thti
g6m: vi khudn G(-) E. coli; vi khudn Gr(+) Bacillus
subtillis.

3. KET QUA VA THAO LUAN

3.1. CAu t4o cfra ptrdi tfr

.Tr6n ph6 ESI-MS cria ph6i tir xuSt hiQn peak c6
kh6i luong mlz = 307,1073 trng vdi ion [M+Na]*,
phir hqp v6i giri tri m/z tfnh to6n 284,1161cho c6ng
thftc ctra phditt ld CroHroNzOs.

Tr6n ph6 IR cfia M-(2-hydroxybenzyliden)-2-
(p+olyloxy)acetohydrazid c6 dii h6p ths rQng vd
manh d 1678,13 cm-' irng v6i dao dQng h6a trj nh6m
cacbonyl (C=O), con dAi hgp hon d 1614,47 cm-l

irng vdi dao dQng h6a tri ctia nh6m C=N [0]. Dii
h6p thq 1153,47 cm-' tuong dtii r6ng vd m4nh tng
v6i dao dQng h6a tr! cia C-O-C d nh6m ete. Sg xu6t
hi6n cria dni h6p thg trung binh 6 1512 cm-r tuCI1g

fng v6i dao <lQng h6a tri cta li6n kt5t C:C. DAi h6p
thu d 3441,37 cm-r ftng v6i dao dQng cfia nh6m -NH
vd d6i h6p ths 6 3190,37 cm-r fng vdi dao dQng h6a
triO-H phenol cta phi5itft. Dei h6p thp trung binh d
1084,03 cm-' dugc g6n cho dao clQng h6a tri N-N
cria gtic hydrazin [0].

K6t qud ptrO 'H-NNAR cria ptr5i tri cho th6y tin
hiQu cQng hudng tir proton c[ra nh6m methyl tai 2,30
(3H, s), tin hiQu cta 8 proton thom vd mQt proton
nh6m =CH trong ving 6,87-7,33 ppm, mQt proton
ctra N-H t4i 8,41 (lH, s), tin hiQu proton ctia nh6m
metylen O-CH2 t}i 4,63 (2H, s).

Tt ph6 'H-NMR thyc nghiQm vn phd 'H-NMR
tr6n md hinh m6 ph6ng, ktSt hqp c5c dft kiQn phd IR
cld ph6n tich o tr6n, chring t6i dua ra cdng thric c6u
t4o cta ptrOi tt nhu sau (I):
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it
Ilinh l: PtrO 'H-NUR cira phiiitfr

3.2. Thinh phin vi c6u

I

t4o phrfrc ch{t

Sic dO LC cria sin phAm ph6n ung gita ph6i tft
vd Ni(ll) cho th6y c6 2 pic, pic thft hai fng vdi si5

kh6i cria ph6i tir tg do. Pic thft nhdt c6 ph6 HR-ESI-
MS v6i cpm pic phdn tri cO s5 mOl mlz 625,1522\ir
ion phdn tri d4ng [M+H]+ tuong ring v6i c6ng thr?c

c0a phtc ctr6t Ni1Ht 12, gi6tri tfnh to6n lj thuy6t ln
m/z 624,1519. Nhu vfy c6 tne ttit lu{n ring ptr6i tri
t4o phftc vdi.Ni(ll) theo tj' l0 2:l.

Tr6n ph6 IR cta s6n ph6m phdn ung tpo phtc
giiia H2L vdi Ni(II) c6 d6i h6p thp rQng vd m4nh o
3430 cm-r tuong ring vOi dao dQng h6a tri cria nh6m
N-H, d6ng thdi.dei.h6p thu m4nh & l6l8,33cm'r
tuong tng v6i tAn s6 dao tlQng h6a tri cria li€n k6t
C:O, ddiC=N dlch chuyiSn xuiSng 1546,96 cm-r, ddu
giim mpnh so vdi trong H2L. Sg d!c.h chuy6n niy
chring t6 c6 sy t4o phric cira c6c nh6m chric ndy v6i
Ni(lI) qua nguy6n tri O vi N. Dai h6p ths kh6 m4nh
6 1022,31 cm-r do dao tlQng h6a tri ctia nh6m N-N
cfrng c6 sg gi6m tAn si5 16 r$t so v6i trong ptrOi tu ty
do. Nhfrng sU dich chuytin niy chung t6 c6 sg t4o
phirc gifra kim lo4i Ni (II) v6i phtii tt} qua nguy6n tti
N trong nh6m hydrazino vi O trong nh6m cacbonyl,
cflng nhu nh6m OH phenol vdi sy t6ch lo4i proton
tir nh6m ndy.

Ngoii ra, tr6n pnO Un-US cdn th6y sU xu6t hiQn

cta 2 cqm pic phdn tt kh6c. SU tdn Qi cria chfng c6
li€n quan di5n thinh phAn pha dQng ctia hQ do LC
chfa natri formiat pha trong dung m6i MeOH.

PhoItsu-CDCI SrUeOD-1tt

i:::::i:r::i:: ::i:::::::!
\\vir'r''// \\zr2

I

ti

___ l-ffi
\.-,r^ [ aln]/"

ihil/i I
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Ilinh 2: Ph6 IR cria ph6i tt vd phfc ch6t

rnlz=625,1522

IL1

Nguydn Hoa Du vd cQng sqt

$;-.u,"r-\-L_y

C6c tinh to6n chi titit dga tr6n kh5i lugng nguy€n
tri chfnh xic cta c6c nguy6n tii cho phdp chirng t6i
x6c tlinh tlu-o. c c6 sy thi5 pQt ph6i tt L b0i anion OH-
x6y ra trong qu6 trinh sic k), LC-HR-MS, bdi vi sy
c6 m[t cta chfng trong phfc ban iliu kh6ng ttu-o. c
x6c nh{n tr6n dit liQu NMR vi IR. Di6u ndy cfing
phn hqp vdi sy t6n tai mQt pic s[c lcj cia phdi tti tg
do trong sic kf dd ngay sau pic cria phr?c ch6t vOi s6

kh6i 307,10s3. Pho rH-NMR ctia phfc ctr6t Nillt;
vdi c6c tin hieu r6t y6u, c6 16 do 6nh huong cta tinh
ch6t thupn tir cria Ni(ll) c6u hinh d8, nhung cfing c6
th€ th6y sU tdn tai tin hiQu d 8,62 ppm ch(mg to
kh6ng c6 sg t6ch proton tir nh6m NH. Su dich
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chuy6n vi nhia trucrng ytiu cta tin.hiQu cQng hucrng
proton nh6m NH trong phric ch6t ndy cfing nhu
nfryg 9tr61 

r16i Cu(II) ch,?ng t6 c6 su tat phirc gira
ph6itti v6i ion kim loai.

. . Cll tpo cta phftc ch6t ndy rluo. c m6 ti d c6ng
thfc (II).

Bdng l: Ph6 kh6i lugng cria c6c phfc ch6t

Tii n g hqp p hA i t* t't' - 1Z - nyar oxy b e nzy I i de n e ). ..

t4irrong ph&c ch6t t4i g,6l (1H, s), chring t6 ph6i tt
kh6ng phin ly H tir nh6m NH.

PhO HR-ESI-MS cria phirc ch6t Cu (II) c6 c6c
cpm pic ion ph6n tti [M+H]. v6i s6 kh6i m/z
364,0462 tuong t?ng v6i c6ng thfc cria phfc ch6t
CUL(H2O), v6i gi5 tri m/z tinh to6n ld, 364,04g4.
Ngodi la, cpm pic v6i sO t<tr5i 346,0350 (tinh lf
thuyGt 346,0379) tuqmg ftng v6i c6ng thfc cira phft
ch6t CuL. Trong pnO Hn-ESI-MS cdn xu6t hien hai
cpm pic ph6n tir img v6i ptrOi ttr ty do d dpng
H2L+Na* (m/z 307,1043; tinh: 307,105g) vd HrL+Hf,
(m/z 285,1225; tinh: 285,1239). Di6u <t6 cht?ng t6
trong qu6 trinh ion h6a di c6 sg t6ch pn5i ttt [trOl
cAu nQi ph&c. Ph6 MS kh6ng ph6t hiQn cfuoc pic ion
phll t,l cta phfc Cu(HL)2 c6 th6 gi6i thich ld do ion
Cu2* c6u hinh de n6n sg dAy mani'cria electron tr6n
nh6m d., tao thufn loi cho sg t6ch mQt ph6i tt kh6i
cdu n6i, d6n d6n su th6 bdi mQt nh6m OH- khi hoa
tan trong dung m6i sic kf l6ng Tir sp t6n tpi cria cilc
c11.tri tr6n trong pfro nir-rsl-us co trra'"f," .a"e
ph6i tu t4o phric v6i Cu(II) theo rj, lQ 2:1, c6 c6u taJ
ducy. c m6 td d c6ng thric (III).
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3.2. Hogt tinh sinh hgc cria phftc ch6t

. 
Tht hopt tinh kh6ng khuAn cria ph6i t& cho th6y

pnOi tt kh6ng c6 khi nang kh6ng t<trutin.
K6t qui tr6n cfing cho thly kh6 ndng kh6ng

khuAn c6 d c6 hai phr?c Cu(II) ,a Nigg, tuy nhi6n
khi ning khSng khuAn chi & ndng ctQ cao 1Sb dtin S

lrglml), cho thAy ho4t tinh kh6ng khu6n cria c6c
phfc ch6t li kh6ng cao.

q *),ouo,,o^

'"ilL Y;ffith 3: Ph6 HR-ESI-MS cria phric ch6t (a) Ni(If;
(b) cu(II)

_ ^ ry9 IR cria phric ch6t Cu([) c6 ddi h6p ths rQng
iU23J6 cm-' fmg v6i su t6n iai nhOm NU d pht;
gfic hydrazide. Dao clQng.h6a tri C:O dich chuydn
qtrg tan sO 1604,83 .,i-', ddng tfroi Aao OOng i.,0"
ri ora.C:N cfing dich chuy6n xu6ng rftin l54icm-'
&fiey su ph6i tri qua O ctia nh6m cacbonyl vd N
Q nh6m C:N. Dai 6 3020,63 cm-r img v6i dao
lfirg h6a tri =C-H.

"Ph6 
cQng hucrng tu proton cria phric Cu(II) v6i

ilii trr th6y 16 tin hi6u proton cta nh6m NH vin t6n

Ni(II) vd Cu(II)

COng thric ion Kh6i luqng'chinh x6c

ph6n tt Lf thuy6t Thsc nghiQm

NiLz+ Na. 625,1597 625,1622

NiLOH+H* 359,0542 359,0565

HzL+Nan 307,1 059 307,1076
CuLOH+FI* 364,0494 364,0462

CuL+Ff 346,0379 346,0350

H2L+Na* 307, I 059 307,1043

4-\( ) ,Ery ""ruaZ_l
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Ifinh 4:Hinh inh vdng khing khuAn aOl vOi

vi khuAn: (a) gram (-) (8. coli) vir
(b) gram (+) (Bacillus subtilis)

4. KET LUAN

De tpne hqp duo. c Ptr6i tt If -(2-

hydroxybeh zyliden)-2-(p-tolyloxy)acetohydrazid vi
p'tltr. .t 6i cria n6 tao v6i Cu(II) vn Ni[I). ph5i tfr tao

uOi Ni(fD vi Cu(II) c6c phirc ch6t c6 thinh phAn

tM(HL)rj. C6c phric ctr6t iO hoqt tinh kh6ng khulr
y6" ,Oi-ri. khudn gram (+), krh6ng c6 ho4t tinh d6i

v6i vi khudn gram (-).
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