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L, : glycine ligand; L, :leucine ligand; L, :pheny lalanine ligand; L, :phenylalanine methyl ester ligand

Scheme 1  Synthesis of ligands and their copper complexes
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Table 1 Physical and IR data of ligands

Ligand  Yield/% mp/C IR(KBr) ,g/cm ™"

L, 47.9 226 ~227  3551,1191(0—H) ;3474(N—H) ;3410(—COOH) ;3231 (C—H) ;1617( C=0) ;1578,1498,
1450( C==C of —Ar) ;816 (two adjacent H of —Ar) ;637( C—Cl)

L, 78.4 222 ~223  3554,1178(0—H) ;3471,3410(N—H) ;3 077(—COOH) ;2 959,2 869,1 489(C—H) ;1 617
(C=0);1591,1498,1437( C=C of —Ar) ;813 (two adjacent H of —Ar) ;653 (C—Cl)

L, 80.6 231 ~233  3551,1181(0—H) ;3474(N—H) ;3 029(—COOH) ;2 859,2715(C—H) ;1 613( C=0 ) ;1591 ,
1498,1431( C=C of —Ar) ;816 (two adjacent H of —Ar) ;697 ( C—Cl)

L, 62.1 202 ~204  3433(0—H) ;3249(N—H) ;3027(Ar—H) ;1642( C=0 ) ;1571,1552, 1488( C=C of —Ar) ;

856,818 (two adjacent H of —Ar) ;1 191,1 174(0—CH; ) ;677( C—Cl)

x2 BEAFHTESHNZEEEE
Table 2 Elemental analysis and 'H NMR spectral data of ligands

. Elemental analysis( caled. ) /% . .
Ligand c " N H NMR(DMSO-dq ) , &
L, 50.15 4.61 5.96 3.172(s,2H,CH,—C00),3.366(s,NH) ,3.931(s,2H,CH,—N) ,6.856(d,J=8.4 Hz,
(50.20) (4.65) (6.51) 1H,1H of phen),7.202(dd,J, =8.4 Hz,J, =2.7 Hz,1H,1H of phen),7.330(d,J =
2.4 Hz,1H,1H of phen)
L, 57.54 6.68 5.19 0.839(dd,J, =16.0 Hz,J, =6.0 Hz,6H,CH(CH;),),1.444(q,J=4.8 Hz,2H,
(57.56) (6.64) (5.16) CH—CH,—CH),1.745(m,1H,CH,—CH—(CH;),),3.148(t,/=4.8 Hz,1H,
CH—C00),3.354(s,1H,NH) ,3.723,3.858(d,J=14.8 Hz,2H,CH,—NH) ,6.792(t,J =
8.4 Hz,1H,1H of phen),7.147(d,J=8.0 Hz,1H,1H of phen ),7.277(s,1H,1H of phen)
Ly 62.91 5.30 4.56  2.854,2.944(dd,J, =14.0 Hz,J, =6.0 Hz,2H,CH,—Ph) ,3.389(t,/=6.8Hz,1H,
(62.95) (5.25) (4.59) NH—CH—),3.611,3.773(dd,J, =14.0 Hz,J, =6.0 Hz,2H,CH,—NH) ,6.728(d,J =

9.0 Hz,1H,1H of phen),7.087(d,J=7.0 Hz,1H,1H of phen ),7.242(m,5H,5H of phen)

Continued on the next page
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Ligand

Elemental analysis( caled. ) /%

C

H

N

"H NMR(DMSO-dg ) , &

Ly

54.30
(54.32)

5.72
(5.76)

5.71 1.275(d,3H,C—CH;) ;1.981(s,1H,C—NH—C) ;3.513(q,J=2.4 Hz,1H,

(5.76) N—CH—CO00);3.721(s,3H,0—CHj;) ;3.753,3.861(d,J=14.0 Hz,2H,ph—CH,—N) ;
6.772(d,J=8.7 Hz,1H,1H of phen) ; 7.265(dd,J, =8.7 Hz,J, =2.7 Hz,1H,1H of
phen) ;7.316(d,J=2.7 Hz,1H,1H of phen)

*3 EEVHYIE MR LILEE
Table 3 Physical and IR data of complexes

Complex

Yield/ %

Station

Color

IR(KBr) ,o/cm™!

L,Cu

L,Ni

L;Zn

L, Fe

L, Mn

L,Cu

L,Ni

L,Zn

L,Fe

L, Mn

L;Cu

L,Ni

L;Zn

L;Fe

L;Mn

68.7

58.4

33.1

34.5

27.6

28.1

39.7

31.2

22.1

41.7

57.1

47.3

47.6

26.4

powder

powder

powder

powder

powder

powder

powder

powder

powder

powder

powder

powder

powder

powder

powder

light green

light green

white

green

dark brown

light green

light green

white

green

dark brown

light green

light green

white

green

dark brown

3439(0—H),3269(N—H),3221(H,0),1610,1380(C00) ;1 479,1 418( C—C
of —Ar) ,1277(ph—0) ,797 (two adjacent H of —Ar) ,653( C—Cl) ,417(Cu—0),
476 (Cu—N)

3440(0—H) ,3258(N—H) ,3219(H,0),1607,1376(C0O0) ;1478,1422( C=C
of —Ar),1274(ph—0) ,791 (two adjacent H of —Ar) ,655(C—Cl) ,415(Cu—0),
470( Cu—N)

3436(0—H) ,3265(N—H) ,3227(H,0),1613,1382(C00) ;1478,1413( C=C of
—Ar),1275(ph—0) ,789 ( two adjacent H of —Ar) ,651( C—Cl) ,413(Cu—0),
471(Cu—N)

3435(0—H),3272(N—H) ,3226(H,0) ,1611,1 384(CO0) ;1 483 ,1 415( C=C of
—Ar),1273(ph—0) ,791 (two adjacent H of —Ar) ,653 (C—Cl) ,418( Cu—0) ,
475(Cu—N)

3438(0—H) ,3274(N—H) ,3219(H,0),1609,1381(CO0) ;1484,1416( C=C of
—Ar),1271(ph—0) ,795(two adjacent H of —Ar) ,652( C—Cl) ,414(Cu—0) ,

473 (Cu—N)

3471(0—H) ,3426(N—H) ,3228(H,0),2955(C—H),1636,1338(C0O0) ;1508,
1479,1383( C=C of —Ar),1267(ph—0) ,825(two adjacent H of —Ar) ,633
(C—Cl) ,421(Cu—0) ,479( Cu—N)

3475(0—H) ,3428(N—H) ,3231(H,0),2958(C—H),1639,1341(CO0) ;1 509,
1482,1391( C=C of —Ar),1274(ph—0) ,831(two adjacent H of —Ar) ,637
(C—Cl) 411(Cu—0) ,473( Cu—N)

3476(0—H) ,3429(N—H) ,3232(H,0),2953(C—H),1637,1343(C0O0) ;1 508,
1478,1387( C=C of —Ar),1269(ph—0) ,827 (two adjacent H of —Ar) ,633
(C—Cl) ,412( Cu—0) ,472( Cu—N)

3473(0—H) ,3421(N—H) ,3229(H,0),2949(C—H),1634,1343(C0O0) ;1 507,
1476,1381( C=C of —Ar),1272(ph—0) ,826(two adjacent H of —Ar) ,635
(C—Cl) ,416(Cu—O0) ,474( Cu—N)

3474(0—H) ,3425(N—H) ,3229(H,0),2951(C—H) ,1637,1331(CO0) ; 1512,
1481,1383( C=C of —Ar),1265(ph—0) ,821(two adjacent H of —Ar) ,639
(C—Cl) ,417(Cu—O0) ,475( Cu—N)

3551(0—H) ,3481(N—H) ,3244(H,0),1617,1386(C0O0) ;1594,1476( C=C of
—Ar),1261(ph—0) ,803( two adjacent H of —Ar) ,646( C—Cl) ,418( Cu—0),
477(Cu—N)

3552(0—H) ,3487(N—H) ,3246(H,0),1619,1387(C0O0) ;1598,1479( C=C of
—Ar),1267(ph—0) ,809 ( two adjacent H of —Ar) ,641(C—Cl) ,414(Cu—0),
470( Cu—N)

3543(0—H),3479(N—H) ,3247(H,0) ,1 6141381 (CO0) ;1 587,1 465 ( C=C of
—Ar),1262(ph—0) ,818(two adjacent H of —Ar) ,633(C—Cl) ,413(Cu—0),
472(Cu—N)

3556(0—H) ,3482(N—H) ,3249(H,0),1617,1384(C0O0) ;1586,1468( C=C of
—Ar),1256(ph—0) ,816( two adjacent H of —Ar) ,635(C—Cl) ,411(Cu—0),

476 (Cu—N)

3557(0—H) ,3486(N—H) ,3242(H,0),1611,1375(C0O0) ;1586,1467( C=C of
—Ar),1263(ph—0) ,805( two adjacent H of —Ar) ,632(C—Cl) ,413(Cu—0),
474(Cu—N)

Continued on the next page
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Complex  Yield/% Station Color IR(KBr) ,o/cm ™!
L,Cu 56.4 powder  light green 3 557(0—H),3486(N—H) ,3247(H,0),1612,1384(COO0) ;1 587,1475( C=C of
—Ar),1262(ph—0) ,814( two adjacent H of —Ar) ,649(C—Cl) ,417(Cu—0),
478 (Cu—N)
L,Ni 49.8 powder light green 3 552(0—H) ,3485(N—H) ,3239(H,0),1617,1376(CO0) ;1584 ,1470( C=C of
—Ar),1261(ph—0) ,811(two adjacent H of —Ar) ,631(C—Cl) ,412(Cu—0),

470( Cu—N)

L,Zn 39.5 powder white 3554(0—H) ,3479(N—H) ,3238(H,0),1611,1386(C0O0) ;1591,1476( C=C of
—Ar) ,1256(ph—O0) ,804 ( two adjacent H of —Ar) ,641(C—Cl) ,413(Cu—0),
471 (Cu—N)

L,Fe 38.1 powder green 3556(0—H) ,3485(N—H) ,3244(H,0),1619,1387(C00) ;1594,1468( C=C of
—Ar),1259(ph—0) ,807 ( two adjacent H of —Ar) ,638( C—Cl) ,417(Cu—0),
477(Cu—N)

L,Mn 28.7 powder dark brown 3 546(0—H) ,3478(N—H) ,3235(H,0),1609,1383(C0O0) ;1587,1459( C=C of
—Ar),1262(ph—0) ,815(two adjacent H of —Ar) ,636(C—Cl) ,418( Cu—0) ,
475(Cu—N)
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Table 4 Effects of experimental conditions on the yield of product

B N

Reaction time/h Reaction temperature/ “C pH
Factor
3 4 5 40 45 50 6 7 8 9
Yied/% 64.18 89.54 65.47 81.32 82.62 89.54 0 63.58 89.64 64.53

1% 4 WL, R R B A S g ) ) PR3 T i s 18, 2 B B [R)GA E 4 b B R R 2P A
N B ) ISR AT o 33K 5 8 A B8 P By A2 T S AT 6 o PRI, OB R[] 4 b sRefE o 2 pH (BTG
T 6 I, PR IR TG b 1) 2 i 2L LA R I A A, ] 1 S SO, 2 pH L T 9 I, s
R S B 1E B TR B, B0 R R e, DR L BGE B pH LA 8 5 177 L XoF Ji I B S L 5 ) N A o Aff
FE A N-(5-562-FRBE WAL ) F IR TN 202 Y R R B A 2 A Dy SO L BF ] 4 b, Sz ) pHL = 8, [ il
Ji 4 50 °C .

2.2 FEREREESWHRIE R
2.2.1 RSMBOBCEHE DU BRI, A e A S EE A 4 1. 0 x 10 ™ mol/ L VAR , 7E 200 ~

RS UEMHEIMNRYE IR

Table 5 UV absorption spectral data of complexes(nm)

Compounds L, L, Ly L
202,226,264 204,228,262 204,226,268 204,228,264
Cu Complex 202,242,288 202,246,280 204,224,286 202,226,282
Ni Complex 202,238,284 204,242,284 202,226,282 204,224,284
Zn Complex 202,244,286 204,246,280 204,228,286 204,226,280
Fe Complex 202,242,284 202,242,288 202,226,282 204,228,286

Mn Complex 204,244,288 202,250,286 202,224,288 204,224 284
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2 AR I 5 Rl 4 TR LA I T B R BE S TR 6, R 6 RIAL R EWRE T, & B A
XiF LS BR T A 0 A R 345 5] 100% , 410 115 1 A v TRl ik o H &R AT A 1 A I A 0 K T 1 A
PP AI R 5] 85% LA I, 5 FILELAAR 58. 9% (3 TR 2R s RPN Z B AT AE W 0 L5 00 B 0 T 2R AE 65% L)
B T HEA R 50% ; 58 2 BT AW I TC A 90 5 FERC AR BE , R R I FF 8 B4 B 1 22 AN R 1
AT E Y BLA P A E R E 5 T 80% , F e A4 1 36. 2% WAtk i 5 A P A R A1 A= ¢ i i 5 4 D L
T R X4 8 €00 5 28 B BT A0 400 T SR AN T 5 0 P R A v LR s S R AT AE A T A R
PR T R A B A 2E AN A o SR, X6 K M AT 1 0 4 8 € A 2 R T, 2R 79 U8 Y IR AT 2R 0 B T 5
A A T Ml /N O A . A, R — RO A 5 R R 48 T2 B BC 5 9, LA RS PR A ZE AN K

6 LAMMMEEE(MEE/ %)

Table 6 Antibaterial activities of compounds ( inhibitory ratio/ % )

Inhibitory/ % Inhibitory/ %
Compd. Compd.
Ma. Ec. Sa. Ma. Ec. Sa.

L, 40.6 58.9 36.2 Ly 60.2 50.0 35.1
L,Cu 100 86.7 88.6 L;Cu 100 65.4 54.6
L, Ni 100 84.8 80.8 L;Ni 100 69.3 52.8
L,Zn 100 89.1 81.4 L;Zn 100 64.6 51.9
L, Fe 100 84.8 86.4 LyFe 100 67.7 58.5
L, Mn 100 89.8 85.4 L;Mn 100 65.8 56.1

L, 58.0 55.0 52.7 L, 73.4 95.5 92.8
L, Cu 100 50.5 54.7 L,Cu 100 74.9 87.4
L,Ni 100 54.6 59.4 L,Ni 100 78.4 84.2
L,Zn 100 56.2 58.3 L,Zn 100 72.5 83.4
L,Fe 100 50.8 55.8 L,Fe 100 81.9 87.6
L, Mn 100 58.1 59.8 Ly;Mn 100 79.8 86.1

TIAN, BEA PIRPRIESE R B AL o 11 25 X B ) A TS A ] R FRFE R 1L VR
SRR b R BRSO IN SCHESE Y2 SEUN TG PEREAR X nTRE R N RIERRIL (R SLAE R G
IS CINVAC R NS T e/ oK R Ji NI DR T 8
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Synthesis, Characterization and Antibacterial Activities of
N-(5-Chloro-2-hydroxyphenyl) Amino Acid
Derivatives and Their Metal Complexes

LI Yang, LU Junrui“, XIN Chunwei, LIU Qian, BAO Xiurong, LI Kaixia
(College of Chemistry and Chemical Engineering , Tianjin Univercity of Technology , Tianjin 300384 )

Abstract In order to find more stable and effective antibacterial compounds, we screened some N-(5-chloro-
2-hydroxybenzyl) amino acid ester with good antibacterial activities. Twenty metal-amino complexes with 1:1
molar ratio of ligand to metal cation were synthesized via a step-by-step method in alkaline aqueous solutions or
water-methanol mixed solvents at room temperature. These complexes and the structures of the compounds
were confirmed by 'H NMR, IR and UV. It was found that the hydroxyl group, amine group and carboxyl
group of ligands could coordinate with metal cations. Preliminary bioassay results showed that nearly all the
metal complexes have better anti-bacteria activities than their counterpart ligands, especially for the Monilia
albicans which has a 100% inhibitory ratio. The conditions of the preparation of N-(5-chloro-2-hydroxyphenyl)
amino acid ester schiff-base were optimized.

Keywords N-( chlorohydroxylbenzyl) amino acid/ester,complex, antibacterial property



