TAP CHI HOA HQC

T.49(4) 413-416

THANG 8 NAM 2011

NGHIEN CU’'U CAU TRUC CAC PHU’C CHAT PHENYLAXETAT CUA
Zn(l) VA Ni(ll)

Triéu Thi Nguyét, Pinh Thi Hién
Khoa Hoa hoc, Truong Dai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
Dén Toa soan 3-9-2010

Abstract

Phenylacetates of M(PAA), (M=Zn; Ni; PAA": phenylacetate) were synthesized and characterized by nuclear
magnetic resonance spectroscopy and electronic absorption spectroscopy. The results obtained from 'H-NMR,
BC-NMR and UV-vis showed that in the complexes Zn(II) and Ni(II) adopt square-planar and tetrahedral geometries,

respectively.

1. MO DAU

Céc cacboxylat thom dang duogc cac nha khoa
hoc quan tdm nghidon ctru boi cac ng dung rong rai
cua chung trong nhiéu linh vuc khoa hoc, ky thuét,
tuy nhién cac phenylaxetat kim loai con it dugc dé
cap dén. V6i muc dich gbp phan nghién ciru vao linh
vuc cacboxylat kim loai, ching t6i tién hanh téng
hop, nghién ctru ciu tric cac phirc chit ciia Zn(II) va
Ni(II) véi phenylaxetat.

2. THUC NGHIEM

2.1. Tong hop bis phenylaxetat kém(II) va
bis phenylaxetat niken(II) [1]

Cho 0,005 mol hidroxit kim loai twong ting vao
dung dich chira 0,01 mol axit phenylaxetic (HPAA).
Hon hop phan tmg duge khudy trong 3 gio tai 60°C.
Loc, rira két tia bang dietylete va lam kho trong
binh hat am. Phirc chit cua Zn(I) ¢6 mau tring, cta
Ni(II) cii mau xanh lyc. Hiéu sudt 70 ~ 80%.

2.2. Cac phuwong phap nghién ciru

Phé cong huong tir hat nhan 'H-NMR va
BC-NMR duogc ghi trén may Bruker-500 MHz & 300
K, dung moi D,O vdéi Zn(PAA), va dung moi
CH;0D vo6i Ni(PAA),.

Ph6 hap thu electron dugc ghi trén may UV
2450 Shimadzu trong vung 200 - 700 nm trong dung
moi etanol, tai phong Hoa phan tich, Khoa Hoa hoc,
Truong Pai hoc Khoa hoc Ty nhién.

3. KET QUA VA THAO LUAN

3.1. Phé cdng hwong tir hat nhin cia Zn(PAA),

Phd cong huéng tir hat nhan 'H cua phuc
Zn(PAA), duoc trinh bay ¢ hinh 1, sy qui gan cac
tin hi¢u duoc trinh bay ¢ bang 1.

: A

Hinh I: Ph6 '"H-NMR cua Zn(PAA),

Bdng 1: Su qui gan cac tin hiéu trén phd "H-NMR

cua Zn(PAA),
str | Vit | pacdiém | DM | Quigan
ppm phan
1| 352 | Singlet | 21 |, ni?gquz
2 77%88 Multiplet | 5,0 | Vlgfg iﬁzm

Trén phd "H-NMR ctia Zn(PAA), ngoai tin hiéu
ctia dung mdi co cudong do rat 16n trong ving 4,6 -
4,7 ppm con xuét hién cac tin hiéu tai 3,521 ppm va
7,276 - 7,378 ppm voi ti 1€ tich phan 1a 2:3:2. Chang
t6i quy két tin hiéu & 3,521 ppm thudc vé 4 nguyén
tr H ctia 2 nhém CH,, cac tin hiéu & 7,276 - 7,378
ppm thudc vé 10 nguyén tir H ciia 2 vong thom. Nhu
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vy phan tir Zn(PAA), c6 tim dbi ximg chung toi
dua ra gia thiét phan tir Zn(PAA), c6 cau hinh vudng
phang véi Zn®" 1a tam dbi xtmg.

Két qua nay phu hop véi két qua cua tac gia [2]
khi nghién ctru phd 'H-NMR cta phirc chat Ag(I)
hai nhan [PPh;Ag(O,CCH,Ph)], trong dung moi
CDCl;. Theo tac gid [2] tin hi€u cdng huodng cua
nhom CH, ¢ 3,71 ppm; cua nhom C¢Hs trong
khoang 7,39 - 7,41 ppm.

Tuy nhién, cc tin hi¢u Gng vdi cac proton cia
vong thom (7,28 - 7,83 ppm) khong xuat hién dudi
dang 3 tin hiéu lién nhau theo ti 1¢ 1 (triplet): 2
(triplet): 2 (dublet) tng voi cac nguyén to H ¢ vi tri
para, meta va octo nhu trong cac hop chét chira vong
thom khac. Piéu nay c6 thé dugc giai thich 1a do
tinh d6i xing khéng hoan toan céia phan ti
Zn(PAA), giy ra boi chuyén dong dao dong va
chuyén dong nhiét ciia phan tir. Do d6 cac tin hiéu
ung voi proton cua hai vong thom khong hoan toan
tuong duong, bi che 1ap 1dn nhau va co tich phan
tong la 5.

Dé khing dinh thém vé ciu truc cia Zn(PAA),
chung t6i sir dung phwong phap cong huong tir °C
(hinh 2, bang 2).
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Hinh 2: Phé BC-NMR ciia Zn(PAA),

Bdng 2: Cac tin hiéu trén phd *C-NMR cua

Zn(PAA),
STT Vitri, ppm | Dic diém Qui gan
1 44,37 Singlet C cua CH,
2 126,5 Singlet C meta
3 128,7 Singlet C octo
4 129,2 Singlet C para
5 137,3 Singlet CbaclVv
6 181,1 Singlet C cua C=0

Trén phd “C-NMR xuét hién 6 tin hiéu cong

Triéu Thi Nguyét va cong sw

huong Ung v6i by khung cacbon cua phéan tur
Zn(PAA),. Ciing glong nhu ph6 nhu "H-NMR, phd
BC-NMR cho thiy, hop chit nay co tim d6i xung.
Mait khac 6 nguyén tir cacbon cua vong thom co
truc dbi xtmg di qua nguyén tir cacbon bac bén va
cacbon ¢ vi tri para nén chi c6 4 tin hi¢u ung véi 12
nguyén to C & 2 vong thom, 1 tin hi¢u tng voi 2
nguyén tir C ciia 2 nhom COO va 1 tin hi€u Gtng voi
2 nguyén tir C ciia 2 nhém CH, (bang 2).

Dua vao hiéu ung NOE (Nuclear Overhauser
Effect) - cudong do cua tin hiéu cong huong C ti 16
v6i s6 H lién két v6i cacbon, do vy cacbon & vi tri
octo va meta s€ c6 cuong do lon nhét, sau d6 dén
cacbon & vi tri para va C bac 4. Mat khac, do nhém
cacboxyl 12 nhom hut dién nén n6 c6 d6 dich chuyén
hoéa hoc (o) s& dich chuyén vé phia truong thap,
cacbon cang gan C=0 thi o dich chuyén vé phia
truong thip cang nhleu C(IV) gin C=0 nhat cho
nén dich chuyen nhiéu vé phia truong thap nhét, tiép
sau d6 1an lugt dén cacbon & vi tri octo, meta va
para [4].

Nhu vay, két qua nghién ciru phé 'H-NMR va
BC-NMR déu dua dén gia thiét phan tor Zn(PAA),
¢6 céu trac vudng phang.
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Hinh 3: Ph6 '"H-NMR cua Ni(PAA),

Phé cong hwong tir hat nhan ciia Ni(PAA),

Phé 'H-NMR cua Ni(PAA), dugc trinh bay &
hinh 3. Quan sat phdé 'H-NMR ciia Ni(PAA), nhan
thy cac tin hi¢u cong huong ¢ chan rat rong so véi
pho ciia Zn(PAA),. Cac tin hidu trong khoang 6 - 8
ppm ung voi cac nguyén tur hydro trong vong thom,
tin hiéu ¢ khoang 3,1 ppm tng v6i hydro cia nhom
CH,. Tuy vay, d0 phan giai cta cac tin hiéu khong
cao nén sy qui gan 1a kho. Chung t6i cho rang diéu
nay duoc giy ra boi sy ¢6 mét cua electron ddc than
trong phan tir Ni(PAA),, hay ndéi cach khac
Ni(PAA), 1a phirc thuan tir. Diéu d6 dwa dén gia
thiét 1a Ni(PAA), c6 cdu hinh t& dién.

Dé ¢6 thém co s¢ két luan vé cu hinh tr dién
cia Ni(PAA),, chung tdi sir dung phwong phap phd
hép thu electron (phd UV-vis). Phdé UV-vis cua
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mubi NiCl, va phuc chit Ni(PAA), trong dung moi
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Hinh 4: Phd hép thu electron cua: a. NiCl,; b. Ni(PAA),

Trén phd hap thu electron cua Ni(PAA), ciing
nhu cua NiCl, déu xuét hién cac dai hip thu trong
ving tir ngoai 200 - 300 nm. Chiing t6i qui két dai
hap thy nay thudc vé dung mdi etanol. Két qua nay
da duoc tac gia [6] dua ra khi nghién ctru vé phd hap
thu electron ctia NiCl, trong dung mdi etanol (dai
hap thy ctia dung moi etanol nam & 210 - 240 nm).

Theo tai liéu 7, phirc chat Ni(II) c6 cdu hinh bat
dién thi trén phd hip thu electron ciia n6 s& xuét hién
dai hip thy manh & khoing 400 nm tUng voi sy
chuyén muc *A,, — °Ti4(P), con cac phic chat
Ni(II) ¢6 ciu hinh tir dién thi khong c6 dai hap thu
nay. Hinh 4 cho thay trén phd cua NiCl, c6 dai hip
thy ¢ 400 nm, con trén phd ctua Ni(PAA), khong
xuat hién dai hip thy nay.

Tir nhimg két qua nghién ciru bang phé NMR
va phé UV-vis cho phép gid thiét phirc chat
Ni(PAA), c6 cau hinh tir dién.

Mb phéng ciu tric phirc chat
Dé kiém chung, chung t6i sit dung phan mém

Hyperchem dé mo phong céu tric cia Zn(PAA),
(hinh 5 va bang 3) va Ni(PAA), (hinh 6 va bang 4).

Hinh 5: Ciu trac mo phong ctia Zn(PAA),

Bdng 3: Cac thong sb vé goc (°) va do dai lién két (A) theo cau trac mo phong cua Zn(PAA),

Goc lién két, ° Do dai lién két, A

Zn 01C1, Zn O4C4 93,62 Ni-O1, Ni-02, 1,743
Zn 02C1, Zn O3C4 95,01 Ni-O3, Ni-O4

O1 Zn 02, 03 Zn O4 69,30 01-C1, 04-C4 1,345
O1 Zn 03, 02 Zn O4 110,72

01C102, 03C104 102,06 02-C1, 03-C4 1,248
01C1C2, 04C4C5 127,40

02C1C2, 03C4C5 130,42 C1-C2, C4-C5 1,518
C1C2C3, C4C5C6 110,09 C2-C3, C5-C6 1,515

Két qua ¢ hinh 5, 6 va bang 3, 4 cho thay Zn va
Ni phdi tri véi PAA™ qua 2 nguyén tir oxi, tao thanh
vong 4 canh voi cac goc va do dai lién két khac
nhau, trong d6, goc lién két 01C102 (110,72°
val19,51%) nho hon goc lién két cua lai hoa sp
(120°%) va goc lién két ZnO1C1 (93,62°% va NiOICl

(82,65") nho hon goc lien két cua lai hoa sp’
(109,28°). Ngoai ra, goc lién két O1Zn02 (69,3%)
nho hon rit nhiéu goc lién két ciia cau hinh vudng
phang ly tuong (900) va OINiO2(77, 54% nho hon
rat nhidu goc hen két ctia cdu hinh t dién deu ly
tuéng (109, 28"%). Céac dir liéu trén chung to ton tai
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strc cang cua vong phdi tri 4 canh. Trong cac phic
chat,do dai cua lién két O1C1 (1,336 A va 1,345 A)
va 02C1 (1,297 A va 1,248 A) 1a khong ddng nhét,
chtng t6 O1C1 mang nhiéu dic tinh cua lién két don
hon va 02C1 mang nhiéu hon dic tinh cia lién két
boi hon. Tuy nhién, do dai cta 2 lién két kha gin
nhau cho thdy mirc d6 cong huong giita chung 1a
kha 16n. Mot bang ching quan trong cho thay phan
tir Zn(PAA), c6 cdu trac vudng phing 1a tong 4 goc
xung quanh nguyén tr trung tam la:

01Zn02+ 03Zn04+01Zn03 + 02Zn04 = 69,30 +
69,30 +110,72 + 110,72 = 360,04° ~360°.

Trong khi d6 téng bén goc lién két xung quanh
Ni trong phén tir Ni(PAA), la:

Triéu Thi Nguyét va cong sw

O1NiO2+ O3NiO4 + OINiO3 + 02NiO4 = 77,54 +
77,54 + 127,57 + 127,57 = 410,22° >> 360°.

Dir kién trén cho thay Ni(PAA), 1a phtic tir dién
khong déu, bi bién dang do tao thanh vong 4 canh.

Hinh 6: Céu tric md phong ciia Ni(PAA),

Bdng 4: Cac thong sd vé goc (°) va d6 dai lién két, A theo cdu trac mo phong cta Ni(PAA),

Goc lién két (°) Do dai lién két, A

Ni 01C1, Ni 04C4 82,65 Ni-O1, Ni-02, 1.743
Ni 02C1, Ni O3C4 85,23 Ni-O3, Ni-O4

O1 Ni 02, 03 Ni O4 77,54 01-C1, 04-C4 1.345
O1 Ni 03, 02 Ni 04 127,57

01C102, 03C104 114,52 02-C1, 03-C4 1,248
01C1C2, 04C4C5 119,51

02C1C2, 03C4C5 125,96 C1-C2, C4-C5 1,518
C1C2C3, C4C5C6 110,90 C2-C3, C5-C6 1,515

4. KET LUAN

Pa nghién ctru phic chit Zn(PAA), bang
phuong phap phd cong huong tir hat nhan 'H , °C,
phan mém Hyperchem va dua ra gia thiét phan to
Zn(PAA), c6 cau tric vudng phang.

D3 nghién ciu phic chit Ni(PAA), bang
phuong phap cong huong tir hat nhan 'H, phuong
phap phé hip thu electron, phan mém Hyperchem va
dua ra gia thiét phan tir Ni(PAA), co ciu trac tir
dién.
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