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MO DAU

Azometin (hay baso Schiff) 14 nhiing hgp chit hitu cd c6 cong thic ciu tao
R-CH=N-R (R, R la goc ankyl, aryl hoic hetaryl). Chung cé6 kha niang phan tng cao
trong nhiéu phan tng téng hgp hitu co quan trong. Mot s& azometin ciing nhu cac san
pham chuyén hoa ctia chung c6 nhiing hoat tinh sinh hoc dang chi y. Gan day, nguoi ta
nhan thay ridng mot s& azometin con c6 kha nang c ch&€ &n mon kim loai [2-4,7]. Do
vy, azometin dang la déi tugng dude tiép tuc nghién cttu téng hgp, chuyén hoa cing
nhu khao sat kha nang méi nay cua ching.

Tiép tuc cac nghién ciu trude [1], trong bai bao nay ching téi tiép tuc nghién citu
téng hop va khao sat kha nang tc ché an mon nhom va dong cta cac azometin day
5-amino-2-metylindol véi hop phan andehit 1a nhan fufurol thé khac nhau.

KET QUA VA THAO LUAN
1. Tong hgp va dac trung phé cua cac azometin fufuryliden-5-amino-2-metylindol
(Al.a) ‘

Cac azometin dugc tong hgp tit 5-amino-2-metylindol va cac furan-2-andehit thé
khac nhau theo so d6 phan {ing sau: '

H,N ‘ piperidin __[1_
TR e G e
O N CH3
H N CH3
| AI-K a

trong d6, X la H (A), NO, (A,), I (Ay, p-bromphenyl (A, p-clophenyl (A;),
p-nitrophenyl (Ag), o-nitrophenyl (A;) va m-nitrophenyl (Ay).

Cac azometin dudc tong hop bing phan ting gitta andehit va amin bac 1 [6]. Dung
méi phan tng la etanol khan, xudc tac la piperidin. Ching téi nhan thay rang néu tién
hanh phan ng & nhiét d6 cao hon nhiét dé6 dude din ra trong bang 1 thi san pham
phan tng sé bi nhya hoa. Cu thé, cac azometin A, 5, A; bi nhya hoé & nhiét do phan tng
thap hon so véi cac azometin con lai. Nguyén' nhan c6 thé 1a do khi khéng c6 nhém thé
hoac khi nhom th& NO, va I lién két truc tiép véi vong furan thi hé di vong trong céc
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azometin nay dé bi phan huy bdi nhiét. Khi hé lién hop cua phan ti md rong sang mot
vong benzen nhu ¢ cac azometin A, 4, A thi hé di vong bén nhiét hon. 0 truong hop cua
A., tuy cling c6 mot vong benzen G vi tri s6 5 cua vong furan nhung vong nay khong cé
tac dung md rong su lién hgp cua phan ti do nhém NO, 6 vi tri ortho cua vong ¢ can
trd khong gian 16n lam mat di tinh déng phang cua hé benzen-furan nén phan ti nay
cang dé bi nhua hoa. Cac azometin da tong hdp duge din ra trong bang 1.

Bang 1. Cac azometin fufuryliden-5-amino-2-metylindol (A, g

Nhi¢t do| Hieu | o, Pho hong ngoai (cm'™') Phé tir ngoai
STT |phan ung| suat chay(°C) A; (nm)
(°C) (%) Y Vean VNH Vnoz A (nm) (Jge))jA, (nm) (1ge,) (3188 )
3
A, | 45-50 | 84 [290-291| 1623 | 3405 226(4,09) .| 282(3,93)
1520(as);
A, | 2530 | 75 |182-184 | 1620 | 3248 mg‘(’:)) 261(3,90) | 414(3.78)
A. | 50-60 | 63 |174-176| 1629 | 3283 : : 288(4,01) | 360(3,92)
A, | 60-70 | g9 |140-142) 1624 | 3427 249.5(4,66) | 300.5(4,11) | 375(3.87)
A, | 60-70 | 75 | 180-182] 1627 | 3179 316,5(3,94) | 375,5(4,0)
A, | 6070 | 73 234236 | 1629 | 3231 ';‘;&’3 249.5(4.61) g;g’:gg‘;’; 407(4.01)
1529(as); '
A, | 3040 | 56 204205 | 1614 | 3392 | 3e %‘(l:))
1526(as);
A, | 60-70 | 43 [154-156| 1621 | 3399 1348(‘23 249.5(4,65) | 300(4,15) | 378(3,78)

Cau trac cua cac azometin duge khiang dinh bang cac phudng phap phé héong
ngoai, phé ti ngoai va phé khai luong.

Trong pho héng ngoai cua cac azometin xuat hién dai hap thu ¢ vung 1620-1629cm'!
dic trung cho dao ddng hoa tri cua lién két ~C=N-. Dai hap thu 6 ving 3179-3427 cm'!
dac trung cho dao dong cta lién két N-H trong nhan indol. Phé hdéng ngoai cta cac
azometin A,, A;x c6 cac dai hap thu trong ving 1511-1526 cm™ va vang 1338-1353 cm',
dac trung cho dao dong dé1 xting va phan d6i xting cua nhém NO.,. _

Pho tu ngoai ctia cic azometin ¢ cac cue dai hap thu sau: 4,=249,5 nm (Ige,=4,09-4,66),
A= 261-336,5nm (lge,=3,90-4,11) va A,=360-414nm (lge,= 3,61-4,05). Cuc dai hdp thu
song dai i, tuong tng budc nhay dién ti n—n’, dac trung cho su lién hop n,n toan phan
ti azometin. Cuc dai hap thu nay dich chuyén vé phia séng dai khi & vi tri sé 5 cua
nhén furan c6 nhém thé. Su dich chuyén batocrom manh nhat (véi % = 70 nm) & A, khi
nhom thé 1a NO,. Cuc dai hap thu thu hai &, diac trung cho budec nhay dién ti n—on 3
hé lién hgp n,m gom cac dién tu n cia nhan furan trong hop phan andehit va dién ti n
cua lién két azometin. Khi su lién hgp duge md réng (véi nhém thé phenyl 6 vi tri s6 5
cua vong furan) thi cuc dai hap thu nay cing dich chuyén batocrom. Cuc dai hap thu
séng ngan A, dac trung cho budce nhay dién ti n—>n" cia hé lién hop gom cac dién tu n
cua nhan indol trong hdp phan amin va cap dién ti khong lién két 6 nguyén tu nito cua
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lién két azometin, néi chung cuc dai hap thu nay hau nhu khéng thay déi khi thay doi
cic nhom thé & vi tri 5 cua vong furan.

Phé khéi lugng cia cac azometin déu cho pic ion phan ti M* véi cuong dé 16n. Pho
khéi lugng cua A, c6 hai pic tuong ting véi hai ion manh m/e 378 va m/e 380 véi t1 sO
cudng do bang 1,01 ching té phan ti nay chi c6 mét nguyén tu brom. Pho khéi lugng
cua A; cho 2 ion manh m/e 334 va m/e 336 vdi ti 1é cuong do 1a 0,33 chiing to A; chi c6
mot nguyén ti clo. Co ché phan manh cda cac azometin trén tfong phd khéi luong duge
dan ra trong so d6 1.
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2. Khao sat kha nang c ché an mon kim loai
2.1. Khd ndng itc ché an mon nhom

Chung t6i da st dung phuong phap ngam nhung (phuong phap khéi lugng) de
nghién cttu kha niang dc ché an mon nhdém cua cac azometin A, 3. Thoi gian ngam cac
t&m nhom la 75 phut. Két qua dugde din ra trong bang 2, tit d6 ta thay rdng kha nang
Uc ché an mon nhém cua cac azometin day nay giam theo thu tu
A> ASASASASASA A,

2.2. Khd ndng izc ché'an mon dong

Phuong phap ngam nhing va phuong phap phan cuc thé dong da duge sit dung
déng thoi cho nghién ciu nay. Thoi gian ngdm cac tdm déng J phuong phap ngam
nhung la 48 gio. Cac két qua nhan duge dan ra trong bang 3. Nhu vay, kha ning uc ché
in mon dong giam theo thit tu A>A>AS>A>AS>A>A.

Ngudi ta nhan thay rdng cac azometin c6 kha nang uc ché &n mon kim loai la do
trong phan ti c6 nhing trung tdm hap phu nhu nhém lién két azometin -CH=N-,
nguyén tu oxi, halogen, nitd [2, 3]. Cac azometin hap phu lén bé mat kim loai (c6 thé la
hap phu hoa hoc tao thanh phuc =, hay cling ¢6 thé chi l1a hap phu vat li) tao thanh mot
16p chudng ngai can trd su tin cong cua cac proton, dan tdi lam giam téc dé 4n mon
dién hoa, an mon hoa hoc. Kha niang tc ché i4n mon cua cac azometin phu thudc vao cac
dic trung cdu tric cua ching nhu: cac trung tam hap phu, kich thudc phén tu, tinh
dng phang cua phan ti,... Cac thong s6 ciu tric cua cac phan tu azometin duge tinh
toan theo phuong phap gan ding AM? (st dung phan mém HyperChem release 7.10).

Bang 2. Kha ndang uc ché'dn mon nhém cua cdc azometin A 4

Mau _ Am (g) P.10° (g.cm™.phut") Y | Z(%)
HCI 0,0413 4,2359 1,00 0,00
A, 0,0247 2,5333 0,5981 40,19
A, 0,0125 1,2821 - 0,3027 69,73
A, 0,0155 1,5897 0,3753 62,47
A, 0,0211 2.1641 0,5109 48,91
A 0,0172 . 1,7641 0,4165 58,35
Ag 0,0111 1,1385 0,2688 73,12
A, 0,0266 2,2782 0,6441 35,59
Ag 0,0169 1,7333 0,4092 59,08
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Bdng 3. Kha ndng uc ché’dn mon dong cua cdc azometin A, ¢

Miu Phuong phap ngam nhing Phuong phap dién hoa
amme (mI;}clr;):.s) Zag(%) | -Ecorl(mV) (10‘5m1g)/cm2.s) 20%)

HCl 82.4 | 1,8474.10° | 0,00 444 7,2869.10° - 0,00

A, 465 | 1,0425.10° | 43,57 446 3,5664.10° 51.06

A, 106 | 2,3.10° 87,14 452 3,4726.10°¢ 95,23

Ay 40.4 9,0575.10% | 50,97

A, 17.7 | 3.9683.10° | 178,52 433 1,1662.10° 83,99 |

A, 16,7 | 3,7441.10° | 179,73 448 4,0914.10° 94,38

Aq 9,8 2,1971.10¢ | 88,11 442 1,0103.10° 98.61

A- 32,5 | 7,3040.10° | 60,56 446 2,0877.10° 71,35

Ag 16.2 | 3.6320.10° | 80,34 435 4,0488.10° = 9444 |

K6t qua cho thay rang. cac azometin Agg c6 dién tich bé mat va thé tich phan tu
16n, lai thém nhém thé NO, c6 2 nguyén tu oxi giau dién tu, la nhiing trung tam hap
phu tot. Vi tri cia nhém thé NO, c6 vai trd quan trong, quyét dinh téi hiéu suat wc ché.
Phan ti A; ¢c6 nhém NO, 0 vi tri para so vdi vong furan, mat do dién tich trén nguyén
ti oxi 1a 16n nhat, tinh dong phéng cia phéan ti cao nén thé hién kha nang vc ché an
mon Al, Cu cao nhéit trong day. Phan ti A cé tinh dong phang kém hon, mat d¢ dién
tich trén nguvén tu oxi cua nhom meta-NO, thap hon nén c6 kha nang dc ché an mon
Al va Cu kém hon cua A, Phan tu A, nhém NO, & vi tri ortho, ¢ vi tri nay anh huong
khong gian ciia nhém thé la rat 16n (khi téi uu hoa hinh hoc phéan ti déu thay sy tuong
tac truc tiép gita nhém NO, va vong furan) nén tinh dong phang cia phan ti rat kém:
gée nhi dién gitia nhan thom benzen chita nhém thé ortho-nitro va nhan furan la ~41°,
gitita nhan indol cua hdp phan amin va nhan furan la ~25° trong khi dé ¢ cac azometin
con lai cac goc nhi dién nay chi vao khoang 1-3°. Diéu nay giai thich vi sao A, thé hién
kha nang tc ché an mon kém nhat trong day. Phan ti A, c6 nhém NO, ¢ vi tri s6 5 cua
vong furan thuan lgi ¢ 3 yéu td: sé tam hap phu, mat do dién tich trén nguyén tu oxi va
tinh déng phang cta phan ti cao nén van thé hién kha nang tc ché an mon Al va Cu
cao cho du khong thuan Igi vé yéu to kich thudc phan tu.
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Bang 4. Dién tich bé mat phan tu cua cdac azometin A, g

. Bé mat Van der Waals | Bé mat anh hudng cia dung méi
Azometin A2 A 2
- (A7) (A%)
A, 252,19 453,64
A, 280,94 502,99
A, 277,34 496,69
A, 354,30 605,59
Ag 346,55 593,75
Ag 356,07 606,13
A- 355,69 603,37
Ag 355,19 : 602,98

Gita téc d6 an mon déi vdi cac kim loai nhom P, va déng P, va mat do electron
trén cac nguyeén tu cua phan td azometin A, 3 cung vdi dién tich bé mat Van der Waals
cuia chung c¢6 mdi quan hé tuyén tinh dude biéu dién bing cac phuong trinh sau:

P, =-0,437+3,045.107.Sypw+1,438.10%.C2+1,947102.C3+2,690.102.C9+
+ 4,555.10%.C10-1,535.10°.C17-6,701.10%.018
Pe,=-4,106.102+ 1,36210°®°.Sypw+2,53710°.C2+1,500.10%.C3+1,456.107.C9+
+4,391.10*.C10+2.498E-05.C17+2.303E-05.018

PHAN THUC NGHIEM

1. Tong hop cac azometin azometin fufuryliden-5-amino-2-metylindol (A, )

Hoa tan 0,005 mol andehit bing mét thé tich etanol thich hgp (20-25 ml), trong
binh cau 50 ml ¢6 1dp may khudy va sinh han héi luu. Thém vao d6 0,005 mol 5-amino-
2-metylindol va vai giot piperidin lam xuc tac. Tién hanh ph&n Gng 6 nhiét do thich hgp
(20-80 °C, tuy titng phan ung cu thé) trong thoi gian 4 gio. Lam lanh hén hgp phan tng
bang nudc da. Loc thu 1y két tua tach ra. Rla nhiéu lan bang etanol lanh.

2. Khao sat kha nang wc ché a&n mon kim loai

a) Phuong phap ngam nhung

Cac tAm nhom dude st dung cé thanh phan: Mn:0,3-0,9%; Fe: 0,5%; Cu: 3,8-4,9%;
Zn: 0,3%; Ti:0,2%; Ni:0,1%. Kich thudc cac tim nhom la: 5x2x0,13 (cm?). Cac tAm dong
dude su dung la loai dong do, kich thude 2,5x4,0x0,05 (cm®).

Cac tAm kim loai dudc xu 1f bé mat va ngam theo mét qui trinh chung nhu sau:

- Danh béng bé miat bang gidy giap dé min 800, 1200 va 1500.

- Ngam cac tAm kim loai vita danh bong vao etanol chitng 5 phit. LAy ra, rua
bing nudc cat réi tham khé, boc bing gidy loc dé trong binh hit 4m. Sau 6 gio 14y ra,
xac dinh khéi lugng bing can phan tich.
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- Ngam cac tAm kim loai trong cac dung dich nghién ctiu (la dung dich axit HCI
2M, hoac dung dich axit HCI 2M c6 azometin véi nong do 10 M). Thai gian ngam la 75
phit véi cac tAm nhom va 48 gid vdi cac tAm dong. Sau d6, 1ay cac tAm kim loai ra khoi
dung dich an mon, dung ban trai danh sach bé mat, rita bang nudc cat, thaim kho roi
boc vao gidy loc, dé trong binh hit 4m 6 gid thi xac dinh khéi luong bang can phan tich.

Téc @6 an mon P dude xac dinh la 6 thay déi khoi lugng cua tAm kim loai trong
mot don vi thol gian trén mét don vi dién tich bé mat:

P = Am/(S.t)

Kha nang tc ché cia azometin dude danh gia bang hiéu qua tc ché Z:
7 = (P, - P)/P,. 100% = (1-7).100%

Trong do, Py, P lan lugt 1a tc do an mon cua kim loai nghién cuu trong dung dich
- HCI 2M, trong dung dich axit HCl 2M c¢6 azometin lam chat tc ché.

Bang 5. Mat do electron trong phan tw azometin A, 4 tinh theo phuong phap AM1

7 "Olg
Newen |y, A, A, A, A, A, A, A,
N1 5.2146 5.2118 {'5.2097 5.2121 5.212 5.211 5.2117 5.2149
C2 4.0275 4.026 4.0241 4.0258 4.0257 4.0242 4.026 4.0278
C3 4.1892 4.1916 4.1886 4.1927 4.1926 4.1920 4.1902 4.1881
C4 » 4.0911 4.0910 4.0945 4.0898 4.0900 4.0911 4.0913 4.0884
Ch 3.9868 3.9863 3.9805 3.9877 3.9874 3.9852 3.9855 3.9886
C6 4.0311 4.0270 4.0153 4.0305 4.0301 4.0264 4.0248 4.0330
C7 4.0671 4.0616 4.0737 4.0582 4.0587 4.0635H 4.063.8 4.0618
C8 4.1262 4.1245 4.1191 4.1261 4.1258 4.1239 4.1241 4.1264
C9 4,]4‘60 4.1456 4.1462 4.1448 4.1448 4.1446 4.1460 4.1451
}ClO 4.1667 4.1657 4.1668 4.1656 4.1657 4.1663 4.165H8 4.1666
N12 5.1176 51077 5.0850 5.1162 5.1152 5.1088 | 5.1069 5.1004
Ci13 4.0122 4.0221°7 4.0461 4.0159 4.0169 4.0252 4.0254 4.0203
Cil4 4.0282 4.0021 3.9527 4.0156 4.0133 3.9965 3.9996 3.9912
Ci15 4.1726 4.1861 4.2067 4.1728 4.1742 4.1816 41797 4.1824
Ci1e6 4.2077 4.1501 4.0721 4.1850 4.1814 4.1603 4.1720 4.1596
C17 4.0828 4.2464 4.1365 3.9917 3.9960 4.0200 4.0097 4.0229
L 018 6.0658 6.0410 6.0207 6.0645 6.0637 6.0623 6.0619 6.0495_
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b) Phuong phap phan cuc thé dong

Cac phép do phan cuc thé dong dude thuc hién trén may Potentio-Galvalostat
PGS HH9. Hé ba dién cuc gom dién cuc so sanh la dién cuc calomen, dién cuc doi la
dién cuce Pt, dién cuc lam viée 1a kim loai nghién ctu. Cac dién cuc lam viéc la cac dién
cuc hinh tru, dién tich tiép xuc véi dung dich 1a 1 em? phan khong tiép xuc dude boc
bang nhua epoxi. ‘

.Hiéu suat tc ché 4n mon cua cac azometin dude xac dinh bai cong thuc:

Z = (icm‘r.() - i('m‘r.)/ i(‘m'r,()'loo(%’

lan ludt la mat do dong do dudc khi khong c¢6 va khi c6 mat
azometin trong dung dich axit HCI 2M.

trong do 1.,,,0 VA ey

KET LUAN

Da tong hop dude 8 azometin fufuryliden-5-amino-2-metylindol vdi hgp phan
andehit 1a nhan fufurol thé khac nhau, trong dé c¢6 7 azometin 1a cac chat méi lan dau
duge tong hop (A, da duge tong hgp va cong bé trude day [5]).

Da khao sat kha nang dc ché an mon déng va nhém trong dung dich HCl 2M cua
cac azometin nay va nhan thay rang chung c6 kha nang tc ché an mon cao. Kha nang
tc ché an mon tuong doi cua cac azometin trong day trén phu thudc vao cau tric phan
tu cua chung.
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SYNTHESES AND STUDY ON METALLIC INHIBITION CORROSION
CAPACITIES OF SOME AZOMETHINES OF 5-AMINO-2 METHYLINDOLE
CONTAINING SUBSTITUTED o-FURFURALDEHYDE RING

Dang Nhu Tai, Tran Dinh Phong, Nguyen Dinh Thanh
Department of Chemistry, College of Science, VNU

Some azomethine of 5-amino-2-methylindole with different substituted furfurol
have been synthesized and some results of their corrosion inhibition evaluation on
aluminum and copper in 2M HCI solution have been obtained by using the
electrochemical polarization method.

The productivities were 43-84%. The obtained products were the solid substances
with high melting points, dissolved in some common organic solvents. The corrosion
inhibition properties have been specified by immersion method with Z=40-73% (for Al)
and Z=43-88% (for copper) and by measuring by potentiodynamic polarization method
(Z=51-98% for copper). Structure, atom electron densities and surface areas of these
azomethine have been determinated at the quantum calculation AM1 method.
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