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e Vi Bis [2-Ethyl-4-
§ CU|H;CH,C—0—C—CH,CH,CH—C—N ‘ hydroxycarbamoyl-
= \ butyric acid ethyl

O\ /0 2 ester] Copper (I1)
0, CoHs  CoHs /H Bis [2-Ethyl-4-
3 CU|HyCH,C—0—C—CHCH,CH—C—N l hydroxycarbamoyl-
= ) hexanoic acid ethyl
O\ /O ester] Copper (1)
. Bpanall cliall Ll Al b (2) s

< MWt | mp | bp

S Mol. Form. Gm/mol o o Color

9

A CgH1504 188.22 | ------ 235 Colorless

I Ci10H1804 20213 | - 240 Colorless

lp C11H2004 216.27 | ----- 248 Colorless

I Ci11H2004 216.27 | ----—-- 259 Colorless

lg Ci3H,404 24433 | ------ 282 Colorless

| Ia C3H15NO4 189.21 207 | ---—--- White solid
11, CgH17NO,4 203.24 203 | ------ White solid

| Ic C9H17NO4 203.24 218 | ------ White solid
“d C11H21NO4 231.29 225 | --—--- White solid
111, (CgH14NOy)sFe 620.6 3000> | ------ Brown

1] Ib (C9H15N04) sFe 672.6 3000> | ------ Brown

1] Ic (C9H15N04) sFe 672.6 3000> | ------ Brown
1 Id (ClleoNO4) 3Fe 742.6 3000> | ------ Brown
IVa | (CgH14NO4),Cu 628.6 242 | - Orange
IVb | (CgH1sNO4),Cu 680.6 251 | - Orange
IVe | (CgH1sNO4),Cu 680.6 253 | - Orange
1vd (C11H20NO4)zCU 754.6 274 | --—--- Orange

) b (alhaall J N Gule b Al ) (58 Andl) e ciliby (3 ) Jsts

2 E 2 E
1 3 1 3
9 £ 3 £

< <
la 216,241,372 11, 258,336, 362
Iy 216,232, 369 Iy 269,334, 349, 362
I 214,236, 367 11, 267,335, 348, 356
Iy 213,230, 362 g 266, 338 , 346 , 372
I, 247,271,351 1z 235,265,276, 330, 360
Iy 251,273,353 11 5 237,267,281 ,334, 362
Il 252,274,351 g 239,266,279, 331, 365
g 248,275, 358 111 a 240, 268 , 280, 333, 368

Lamsang (I — 1) @byl (IR) shasd) el dad¥) ciks clily (4) Jsaa

3} v(C- v(C-
:ﬂ‘ Hgalf UES) O)A(\sym Sy
A 2910 1715 1302 1048
I, 2915 1730 1304 1051
Ip 2930 1703 1306 1054
I 2940 1740 1308 1053
lg 2960 1709 1310 1055

U sang (g — 1) cbssall (IR) sl ciad il i @lily (5) Jsis

Lo ",(\l%'?' "fg v(C=O)Ester | v(C=O)Acid | v(C-N)
I, | 3372 | 2940 | 17482 1667 1249.9
N, | 3364 | 2041 | 1750.0 1663 12523
I, | 3382 | 2930 1762 16683 | 12798
l, | 3374 | 2932 | 17652 16612 | 12846
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Byanal) ciliSpall Aanailly LSl fasal) (1) Jstad

X
3 Structure Name
9
0,
< \\C Diethyl glutarate
H3CH,C—0—C—CH,CH,CH,~C—0—CH,CH;
0,
s \\C C|3H3 O 2-Methyl-pentanedioic
HaCH,C—0—C—CHCH,CHy—C—0—CH,CHs acid diethyl ester
0, CH; CH; O 2,4-Dimethyl-
= pentanedioic acid
H;CH,C—0—C—CHCH,CH—C—0—CH,CH, diethyl ester
0,
o Calts 2-Ethyl-pentanedioic
HiCH,C=0—C—CHCH,CHy—C—0—CH,CH actd diethyl ester
CHs CyHs 2,4-Diethyl-
= pentanedioic acid
H3CH,C—0—C—CHCH,CH—C—0—CH,CH; diethyl ester
B 0, CHz 0 4-Hydroxycarbamoyl-
= \\ | 2-methyl-butyric acid
H3CH,C—0—C—CHCH,CH,—C~-NH—0H ethyl ester
. 0, CH; CH; 4-Hydroxycarbamoyl-
= \\C | 2-methyl-pentanoic
H3CH,C—0—C—CHCH,CH—C-NH—0OH acid ethyl ester
R 0 CoHs 0 2-Ethyl-4-
= hydroxycarbamoyl-
H3CH,C—0—C—CHCH,CH,—C—NH—0H butyric acid ethyl ester
2-Ethyl-4-
o CoHs  CoHs hydroxycarbamoyl-
HaCH,C—0—C—CHCH,CH—C—NH—OH hexanole acid ethyl
0 CH,
\\ M Tris [4-
- F& |HyCH,C—0—C—CH,CH,CH—C—N Hydroxycarbamoyl-2-
= 3 methyl-butyric acid
O\ /o ethyl ester] Iron (111)
0\\C e e H Tris [4-
= Fe |H3CH,C—0—C—CHCH,CH—C—N Hydroxycarbamoyl-2-
= 4 \O 3 methyl-pentanoic acid
N/ ethyl ester] Iron (I11)
C,H.
° Fe [HsCH, (:—ol —CH,CH, c:—sc—N/H
= e e \ Trs 16yt i e ] on (1)
3
O\ /O
C,Hs  CoHg H Tris [2-Ethyl-4-
= Fe[HgCHQC—O—C—CHCHZCH—C—N/ ] hydroxycarbamoyl-
= \o 3 hexanoic acid ethyl
7 ester] Iron (111)
Q CH; Bis [4-
H
< Cu HSCHZC—OX\—CHZCHch—C—N/ Hydroxycarbamoyl-2-
> methyl-butyric acid
o 2 ethyl ester] Copper
(I
0 CH; CH
\\C M Bis [4-
;>3 CU |H3CH,C—0—C—CHCH,CH—C—N Hydroxycarbamoyl-2-
= L \o 2 methyl-pentanoic acid
\ / ethyl ester] Copper(ll)
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Ayl LA s (11d 12 —) Spanall el pall Ja) UG (8) Jgaa 3 (M=) SO (IR) shas) cad ) cis Sl (6) s

1- . - _ —
Diameter of inhibition zone _ - pabuan(lllg -llg)
mm). # v(N- | v(C- _ _ . v(M-
- _( ) — 5o i |(4) Hgalf V(C=0)Ester | v(C=O)Acid é)
11§ |E|E|E|E|E| &2 I, | 34053 | 2931 1710 1632.7 433
IIE-|E|E|2|2|¢E Za I, | 3402.1 | 2938 1715 1640.0 430
1€ |g8|s|s5| 5|2 Ill. | 34155 | 2920 1718 16502 437.8
Ilg | 3411.8 | 2915 1722 1645.6 434
o | 18 | 12 | 11 ] 111 12110 o IVa | 3398.2 | 2926 1708 1629.3 445
ll, | 16 1 121 141 121 10 ] 8 | &3S § IVb | 33953 | 2921 1712 16352 4413
e | 14114116 | 11110 | 8 | &2 IVc | 3402.5 | 2918 1710 1640.1 452.1
Mg | 13| 14]13]12| 9 | 7 IVd | 3400.1 | 2912 1715 16452 462.2
. | 12212120 [10] 20 [ o
I | 13| 13| 13| 11| 8 g8 PPM asgs Eadl b §ydanall cldieall HNMR ciks ciliby (7)Jd s
= ~
e | 10 ] 121 10} 8 | - 2 S Chemical Shift (5 ppm)
Mg | 14 |14 |12 10| 9 | -— W I - -
M, | 13| 14 [13[12]10] 9 3|5 D18 &l 0-CH |or CHsml 2|z
& o T 2| Q [0r —CH.=| T | Z
M | 17 | 4] 15| 13]10] 8 |553g 3| O |HC=0=C= | 8| &|" §=CHy= 2
Il | 12]15]12]10]| 10| 8 PE& S
Mg |16 |15 |13 9 |12 8| ° =~ o o= © o o
e | 13120 [ 3] 11— " = o N N = ~
o | 14|17 ]15]13]10] 10|22
e |12]|10]10] 9 |10] 8 |[=F3 =9 n <|o © ~ o
g | 13 |12 |12 |1 |12]12 > =S o RN o = P~
P o [To)
A(11d Tla—) @lsyall LAl sail aia 5558 081 Jiay (9) s =3 = RS & 3 13|R
MIC Values (mg/ml).
- E ™ < < | @ ) < |~
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Sl aeruginosa typhi coli
arueus S| o ~ < | o I~ 10 U o
I, 10 1 25 5 2| o NIRN o 3 RS
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ABSTRACT:

This research designed to be on four steps:

The first step includes preparation of a group legends derived from glutaric acid, the second step which the
research includes is converting the acid derivatives that being prepared into hydroxamic acids. The third step refers to
turning the hydroxamic acids that being prepared into complexes of iron and copper . the prepared compounds were
identified through infrared spectra ,ultraviolet, and nuclear magnetic resonance spectra.

The last step includes the study of anti bacterial activity of prepared compounds on four types of pathogenic
bacteria, we found that the compounds have a high anti bacterial activity against these bacterial strains.

98



