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[HaL] Sl &l 3l gal s) gy 2(1) o>

Compound Empirical formula M.wt Yield % M.P °C Color
[HzL] CisH21N304S 375.4 82.3 90 Orange
M.P= melting point
cally 5U) dhnal Ay ¥ gal) dabua gl g IS (s gina b g daily 5l Gl &) (ara 2(2) Jo>
Empirical Formula Color M.P °C M Cl % Yield Am S.cm?
Found Found % molar!
(Cale)% (Calc)%
[Co(H2L)(H20),]Cl, Dark green 84 9.43 11.23 80 75
(10.05) (12.11)
M.P= melting point Calc=calculated
em! 3335 Co(IN) lbisSll Siaag [HL| SISl ) jaad) ciad dad) Cish 28 3(3) Jgs>
Compound v(OH:) | v(S-NH) u(C-NH) | u(C=N) v( C=0) 0a5(S=0) v(Co-N) | v(Co-0)
Water Ly(S=0)
[H,L] _ 3302 3205 1612 1571 1363 _ _
1137
[Co(H,L)(H,0),]Cl, 3354 3305 3207 1631 1571 1325 551 493
1157 460
432
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DMSO-d® cula 2 [H,L] Sl TH-NMR sk a: (4) Jg>

Compound Functional groups 6 (ppm)

Ci3-NH [enamine group] (11.1) (1H, s)
S-NH group (9.12) (1H, s)
Ar-H (Cs,C12) (7.7) (2H, m)
Ar-H (Co,C11) (6.5) (2H, m)
C4 for CH group (6.1) (1H, s)
[HoL] Ci4 for CH group (5.1) (1H, s)
Ci3 for CH, group (3.3) 2H, m)

DMSO solvent 2.4)
Ci¢ for CH, group (2.3) (2H, m)
Cs for CH3 group (2.2) (3H, m)
C19,Cyo for CH3 groups (0.9) (6H, m)

s =single, m=multiple

DMSO-d® cuia A [HoL] 8 BC-NMR ish a8 :(5) Jo2>

Compound Functional groups 3 (ppm)

C=0Qy; for aliphatic ring 200

Cs for C-O group 159.7

C; for C=N group 154.8

Ci for aromatic ring 145.7

Ci3 for C-NH group 134.6

Cs,Cio for aromatic ring 130.4

C; for aromatic ring 129.9

C11,Co for aromatic ring 122.7

[HaL] Cy4 for CH group 114.1
C4 for CH group 96.9

Cy6 for CH, group 51.6

Cy3 for CH; group 43.6

DMSO solvent 40.8

Cy7 for CH, group 33.7

Ci9, Cyp for CHj3 groups 29.3

Cs for CH3 group 13.6
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ekl Alalea (bl die ddlid 4y ) e Gl Sl gl o e cully o)) dBaa ) Jials Aaldld) adl) 1(6) Jgi

c 10°C 25°C 37.5°C 50°C
mgL | QQ | /. C Q | cjo C Q| /. C Q| Q.
)| meny | M @) | mgny | M) @n) | men | M| @) | men) | ™¥E | @)
10 | 3.4091 0'%29 10'38462 0.0785 O'ﬁ% 0'1i823 0.6983 O"z65 1'5%139 1.0289 O"é48 229358
20 | 75306 | 0084 | 28708 | pppg | 0898 | 225800 | 1gp [ 0744 | GEISI | goqe | 0102 | 846764
12.823 | 0.858 | 14.9316 1197 | 5.04759 1062 | 8.24345 | 10.151 | 0.981 | 10.3383
30 e 4 ) 6.0455 | ' ' 87562 | "0 ’ , 3 >
0 18.; 19 1 ooa 16.%628 10.1723 1.;1363 7.3%552 13,005 1.3;)45 9.7?3388 15603 1.2115 2010
24.285 | 1285 | 18.8886 1738 | 875619 | 18.690 | 1.565 21731 | 1.413 | 15.3752
50 ; 7 ) 15.227 | 1L > ; 205 | 11.0305 | 217 : 4
1478 | 205761 | 21.005 | 1.949 24557 | 1.772 | 13.8580 | 27.438 | 1.628 | 16.8532
60 | 30426 | ' > ! 49 1 107735 | 242 j * ] > 4
1675 | 21.7716 | 27.293 | 2.135 30202 | 1.989 1748 | 20,0417
70 | 36485 | 'O ; i 15| 12782 z 239 | 154779 | 35087 | 17 >
i) mha Ao Co(IT) <l gl Sna ) JiaY AxSaalisd g il) ol (7) Jga
[Co(H:L)(H20):]Cl,
AG (kJ.mol ™) AH (kJ.mol ™) AS (J.mol . K™
-8.7227 39.1471
-10.2541 493559 42.3154
-10.3499 ) 40.9204
-10.3335 39.2860
B HpO\ =
OH
Cé‘/ O\ 0
0, / ‘\ \S/ N—n
HiC CH 0 2
N\ ’ \\s// Ny cly \m VAR
e / =R 6
HN g 4 cH
= .
CHy
o v N
= H

el lly g8l sl el S ) 1(2) g8
[CO(HzL) (HzO)z] Ch

[HoL] sl Sl dliassl) cus 3l 2(1) Jsa
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Abundance
£00000.

Average of 1.287 to 3.130 min: CHABOK(F) Didatams
171 1Bp2

750000
700000
£50000 1821
500000
550000°
500000 - 2153 A
450000 1121
400000
250000

200000:

1301 2413
250000 D8

200000:

150000;

100000 an4
) 1471
50000: £21 ‘ I |
0 L bl W
4‘] d] T 1) 1) l

iz g0 70 80 g0 100 110 Lo o 1o 1de ito 1d0 1

3324 34p4 S004

0 230 240 250 260 270

a2 210

[HL] sl Atsh) cah 2(3) Jsd

&
i)
fun}
=
T
M
s

Ha .8 168.8CHNM- DIV .2 1i166a.8

[1186.6HN 8.663

H
=
'S
g
o
-
5,
on
on

[HaL] Sl g AN Cshal) 2(4) Jod
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DATH PROCESSING Y-M 7

+2.5880 ]

| e
+8.0084 'ﬁlj \L'.“/.?/ \

M
z@@ .0 160 .8CHM DIV . ) 1100,8
18:49 6-18 'S5 [11B@.8HNM G.003a]

raaall Co(IT) clly ssll Sral (g A Cidal) 2(5) Jsi

1.8
1.6 7
1.4

1.2

ABS
-

0.8
0.6
0.4
0.2

0 0.5 1 1.5 2 2.5 3 35
Concentration (L/M)

raaall MG aa Co(IT) <l g8 sbaal 438 gal) gl nla: (6) JS&

2.5
—4—10C°
2 —@—25C°
37.5¢C°
= 1.5 o
3 ——50C
E
& 1
0.5
0
-10 0 10 20 30 40

Ce (mg/g)

i i) ha e Co(IT) cally oSl shnal 31 55a¥) cilay g 540 2(7) JS
dalida 4 ) o cily o die
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m10°C

®25°C
375°C
50°C

0 5 10 15 20 25 30 35 40
Ce (mg/L)

Co(IT) by g Shaa 315y laSiY a 95 Audadl) 5 uall 3(8) JS&
dalide 4 ) o cily )3 die el gill) o e

& Co(IT) <l ¢S Shaa ) jia) A & dpaalal) Al A0 2(9) JS&
25°C 51 a Aaa die cull gily)) o
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Qe (mg/g)
= N N
o wv

5 -
10 -
5 .
0 T . . . . .
0 0.1 0.2 0.3 0.4 0.5 0.6
Adsorbent Weight (g)

s Co(Il) by sl dhaa ) ia) A 5 el Balal) ¢y 59 Ll (10) JS
25°C 3 4 3 die culi gild) o

Qe (mg/g)
©o o o
S ()} (o]

o
N
1

o

0 50 100 150 200 250 300
Partical Size (um)

Co(IT) callysSl) Sna ) el da (8 3 jlall Balall (383 ana il (11) JS&
25°C 51 A da 0 2yl i) mha o
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Synthesis, Spectroscopic and Adsorption Studies of Cobalt
(IT) Complex for a ligand p-enaminone Derived from
Sulfamethoxazole
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Abstract

This paper concerns is the preparation and characterization of a bidentate ligand [4-(5,5-
dimethyl-3-oxocyclohex-1-enylamino)-N-(5-methylisoxazol-3-yl) benzene sulfonamide].
The ligand was prepared from fusing of sulfamethoxazole and dimedone at (140) °C for half hour.
The complex was prepared by refluxing the ligand with a bivalent cobalt ion using ethanol as a
solvent. The prepared ligand and complex were identified using Spectroscopic methods. The
proposed tetrahedral geometry around the metal ions studied were concluded from these
measurements. Both molar ratio and continuous variation method were studied to determine metal
to ligand ratio (M:L). The M to L ratio was found to be (1:1). The adsorption of cobalt complex
was carried out using bentonite as adsorbent. The optimization of the adsorption conditions were
studied as a function of contact time , temperature , pH , adsorbent weight and particle size. The
results revealed that the time needed to reach concentration equilibrium was 60 min for cobalt
complex. While the trend of the adsorption isotherm was L1 type according to Giles classification .
Thermodynamic functions (AH, AG, and AS) were calculated.

Keywords: sulfamethoxazole , dimedone , cobalt complex , adsorption , bentonite
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