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4-ASNA 4-(2-hydroxy-5-((4-
nitrophenyl)diazenyl)benzylideneamino)-1,5-
dimethyl-2-phenyl-1H-pyrazol-3(2H)-one
pH Reciprocal of The concentration of hydrogen ions
Abs Absorbance
Amax Maximum wavelength
T Time
S Sandell sensitivity
DMF Dimethyl formamide
DMSO Dimethyl Sulphoxide
R Correlation coefficient
€ Molar absorption coefficient
S.D Standard deviation
%R.S.D Relative standard deviation
%Re Recovery
%Erel. Relative error
L.O.D Limit of Detection
L.0.Q Limit of Quantification
L:M Ligand: Metal
UV-Visib Ultraviolet — Visible spectroscopy
M«—N Association metal — nitrogen
FT-IR Infrared spectroscopy
1H-MNR Proton nuclear magnetic resonance spectroscopy
B.M Bohr magneton
Kst. Stability constant
Kinst. Instability constant
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W e 5 dgialall 48y slall 4 gacal) 43y Hhall 56

By gual) ) oS ahaialy (4 2) JSel S b () oy (31)J saad) e

Se | Method Reagent Summery Ref
q
1 | flame atomic 2- (5- bromo- G (1) Bl osl s | Vo]
absorption 2- pyridilazo)- #1325 dpmpdall 3laall Cline
spectrometric 5- LOD=150pgL™
(diethylamino) L.0.Q=49.0pgL™
phenol preconcentration
factor=100
2 | Spectrophotometric | 4-(5-Br-2 ai g bl & N2 s [V3]
Method pyridylazo)-1,3- e Jpaall
diaminobenzene Amax=497nm
(5-Br-PADAB) R? = 0.9889
pH=6
3 | Spectrophotometric | 1-(2- Ly el ANIT i | VY]
Method pyridylazo)-2- o 0588 e glaall b gaall CuilS
hydroxy-4- DS A G e
mercaptophenol (0.5-18 pg/ml)
(PAGMP) in the pH= 3.5-6.5
presence of £=(2.3-2.5)x10"
aminophenols L.mol™.cm™
A=620-650 nm
Spectrophotometric | 3,5-Dimethoxy- | <l clue & Nj™° i [VA]
4 | Method 4- Lilallsl) Sl daus cals
hydroxybenzald | - u siléde sladll 2 50all
ehyde G e
isonicotinoylhyd (0.234-2.94pg/ml)
razone pH=9
A max= 440 nm
S=0.00826pg/cm?
5 | Spectrophotometric | 1-((4-(1-(2- ldl cilie NI & | [V4)
Method hydroxyphenyli | 1:2 <ail<ll ) lall dans cals
mino) - m Ol de Ul agaally
ethyl)phenyl)dia G e
zenyl)naphthale (1.1-7.1)ug/ml
ne-2-ol pH=9

1
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£=0.2648x10"L.mol™".cm™*
L.0.D=0.3928ug ml™
L.0.Q=1.3082pug.ml "

6 | cloud point 4- daliae 4l cilie NI | [A 4]
Extraction [antybyrenzolyla (bl oy Hla die
methodology z0]-1,2- pH=9

dihydroxy-9,10- | L.0.D=1.6x10" pg.ml*
anthracene dione | S= (1.124x10°ug.cm™)
£ =5221(L.mol™".cm™)

RSD% =0.00628

7 | Spectrophotometric | 1-(4-(((4,5- 3 el lladl) & N2 s [ [AY]

Method dimethyl-1H- 1:2adlsll ) Sl 4 cals
imidazol-2- CuilS
yl)diazenyl)meth | aic & ¥ - n 88 & gUas
yl)phenyl)-N-(4- (0.01-1.00 pg/ml)
nitrobenzyl)etha £=0.198x10" L.mol*.cm™
n-1-imine S=12.96x10" ug / cm®
L.0.D= 0.0076 pg/ml
L.0.Q= 0.0256 pg/ml
R.S.D.%=0.4625
R*> =0.9998

8 | Spectrophotometric | (22,2'2)-2,2'- 2 sall o g ilad A NI & [ [AY]

Method ((4S,5R)-4,5,6- Asaall s Dl gl puaddl 5 4012l
trihydroxyhexan Sy w5 de gUadll
e-1,2- (0.32-8.12)pg\ml
diylidene)bis(N- $=0.0084pg\cm?
phenylhydrazine
carbothioamide)

9 | Solid phase 2-(2- plaball e NG i | [AY]

Extraction method | benzothiazolylaz | z@ll Je Jpasll iy ol
o)orcinol pH=7
L.O.D=0.80pg L™
R.S.D= 5.0%

10 | spectrophotometry sldl clie 8 N2 i [A£]
and flame atomic Mesna as a - m OsEde sadll agaallg
absorption Complexing &y
spectrophotometry (1.16-23.2 ug ml™)

(FAAS) method. pH= 8.2

e=8.23x10° L mol t cm™

VY
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11 | liquid-liquid micro | Tributyl phosphate | & 4glull &g 30 3 Ni™ i | [A 0]
extraction ull il e J gaall
technique, and [TBP] [PO.] RSD =3.2%
flame atomic Lop=1.2 ng\ml
absorption LOQ =2.57 ng\ml
spectrophotometry

12 | liquid-liquid didecyldimethyl Clie gam ANI™ 8 | [AY]
microextractin ammonium chloride Shadl) e b ey

with flame Sle Jpanll aig lie V)
atomicabsorptin gkl
spectrometry L.OD=1.7pgL™
L.0.Q=5.6pugL™
R.S.D=3.6%

13 | Spectrophotometric | 1-(2- pal Al clie NI s [ [AY]
Method pyridylazo)-2- el g LAl 5 Clialigll

naphthol B saia g geiland) 5 A3Y KA

isiuall slaa s 40 il 5 sl
ol ol g

il e Jpanll iy
pH=8.0
On 088 A gUaall 3 gaadl cnilS g
g“.u,m‘)! —
(0.50-7.0 mg L™

14 | A green cloud-point | 1-[(5-benzyl- dgaall il 4N e [AA]
microextraction 1,3-thiazol-2- clall Cilie
with yl)diazenyl]naph A max = 605 nm
spectrophotometric | thalene-2-ol. pH =55
method e=1.56 x 10* L mol™ ‘cm™

15 | Cloud Point 6-(2- Sl A Sl Qi) pa | [A4]
Extraction and nitrophenylazo)- | 8l G suall 338 siall 5,V
Spectrophotometric | 2-methyl-8- L.0.D =0.062 ug ml™*

hydroxyquinolin
e

R.S.D= 0.84%

YA
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Chemistry of Copper ouadl) elaass 1101
oAl e Gkl ol Sy e glans Lyl 050 nan seae o 05 53 Ol s

9 Sy AW )l ey 63.54g/mol N s 2963 saxe (Cu)
e adll dey Lial 50 pall s iU 5 by jeSU aim o g 43k e s¢ [Ar] 35 45730
QS i A Ll oy Sty all LSS o dalall 8 aa 58 o (Sar ) ALY <)
(0.0068%) dxa Y1 5 pll (& (el dawsd () 50 56 Apa Y1 3 ) (& (palaal) e 200
Ol (e e 52 86 Jalay e gl

Gl (1) samSY) Al (+3)¢ (42)¢ (+1) ops 32S) VA EDE Lulail) ellia,
3 A Y Al g sl A 5 Adaling LWa 585 CUCN Jie 30 il
30uS) (K1 CU(OH), Lol a5 jam Lgale ALY (o Al HEYI 2307 Cadlall
oy el g IS gl gl g iy i€ JS Gulaill aa g [2 0 le sad JAY) oo AN (sl
Gl i (e %0+ L JS5y 3 (CuFeS, Chalcopyrite ) osdadll cul s ailds aal
(CuO,) Cuprite < sl (Chalcocite CuS, ) wbaill afy €y sl
.[2)] Cu,CO3(0OH), Malachite — <ulaylally

(oSl Jilailly 8y calS] JSG e saatie gl 53,dke 3 ) geay Aaplall (8 aa g
2S5k Cimy Taall e 5 A Sa sall qe Jelimi ol ALE o) sl Al sale (sl
Adida) (el sall e Jeldill oy Lo gae il 5 el Bale o8 5 il Lgi sl (ulail

pal) nalinll o (i dpuilly 22y 5 5 Al SIS o 23ad a5 5 52 el
palun s camall Aol (8 ax gy g allaall g COlandl g 2D (8 5S 55 a5 celaall A Wasa g
o) paall adll LA (S5 8150 anliy cpelial) Slealls manll LAY Lo Lliall 3
O ) il #la) (8 s anlys caad) paliatial g cpa¥ sSIH (5SS e anad) aoluy g
@35 anll 35 (el e s JKI(2.1-1.4 )M O 7o) 8 S e s san Gl asa
Gang by ¢ Gamdy el Ggan ) anall Al 8 4nand (e a2l e Gulail) s
AUy gladll 84l el 58 555 s Gl sl G

SV a5 G s oulaill il e g i) G Wbl dllia o) s o5 AT dea e

IS Q) ¢ il (JlemVle o B ) (a5 paadl) 380 55 8ak 3 Ll sedla 51 (a5
LAY Y] Glaedl Gial gl s s Sl ol Ll

14
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s Saall 5 adil ) e dEAN dpald) KT (anad danilly e 5l 13 Guladl) ey
28 il (g de siaall mhanl) o Al 3 Caaa gy Al 580 5 s [3E] Ll
Al Ay sl 3 )5Sl ol s (e %36 e

AllE 43 a0l Lzadll b g 5l 5 (8l AL s del 5 GV Lerial (alaill
delua Lgie dileliall (o aaell (8355 Jertoy 3) ( S yeSlly sl all dua gl e
J30] il g dadll s cwdll pe lilus JS& e g 281l 5 sl

5 ¢ gl delh b 4l shanl Jaaiudiy 2 il 5 i) il #U) d Jering lIX

delia by yigne Sl 3 3eals de puaall il gall g A senall (il gel) delia & Jay
L sSE Oialll alaialy Gulaill (o Ao gioaal) 45 5l Cilagual) culas g ¢ Al o<1 LY
b Aage AS5ilS00 5 40l g8 5 Ay ey paibiad (o 4y U Lal g Aall d8nia Clapun
Go yaal) il dpnplall Cogplall it dag ju LeDlelity Alall Lalisy) AN 2B e
[371] &_dadll 5 4 Sl YD) Caliaal cilabias 223 4 il Galadll Cilapa o) Sy

¢ AleSl ALl Lgie (+2) oeladll i b deidll GLRN Ge usall Gllla
¢GRI il A e s S JaTl ARl i punll ALl Ay ) sl ALl
ISP ERRTECRRINE W EgLECRA

oy Jlaxiady (+2) uladl) paii & deadiiewal) gl hll G (1-4) Jgaad) pda g

A guanl) i g<Y)
Seq Method Reagent Summery Ref
1 Spectrophotometric 2-[4-Chloro- il cilie (& Guladll s [3V]
method 2-methoxy Glie SIS 5 olaall 5 35V
phenyl azo]- | IS5 Jadl 2S5 (5 il aall Jaas
4,5-diphenyl Julsill 5 il 5
imidazole —n Osildde Uagll agaall cuil<
Q).}Ay
(0.5-30pg/ml)
L.0.D=8x10" pg.ml™*
£=8459.79L.mole™.cm™
s =7.5x10®ug.cm
2 flame atomic 1-2- abakall e ACU™ i [2A]
absorption pyridylazo 2- doa ol saall Ciliall 5 oluall
spectrometry method | naphthol Bua il e Jpanll ot

L.O.D=12pg L™
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extraction and 1-(2'4'- il paniine e A CU™ s | [99]
spectrophotometric dinitro ey Giline 5 AnYauall
aminophenyl Al Sle
)-4,4,6- - o 08 A sladll o gaa CulS
trimethyl- Y
1,4- (10-80 pg ml™)
dihydropyrim pH =8.7-10.5
idine-2-thiol | ¢ =0.87 x 10° L mol " cm™*
S=0.072 pgcm?
extractive 4-(4'- Gliall & Cyt? e D]
spectrophotometric method nitrobenzylid ﬁw‘; LVl
ene imino)-3- S Al A cailS
methyl-5- G588 e glaall 5 gaal) il 4]:2
mercapto-1, Gy -
2, 4-triazole, 4.75 - 16.13pg\mi
e =2.825x 10° L mol™* cm™
pH =6.2
$=0.0224pg cm™
spectrophotometric N"N"'- ddlide Cle A CU™ s V]
method bis[(E)-(4- —om O3B de gUaall 3 gaal) uilS
fluorophenyl) <yl
methylidene] (2.0-14 pgml™
thiocarbonoh Amax =375 nm
ydrazide ¢ =0.42545 x10°L.mol *
cm™
S=0.0014 pg/cm’
R.S.D=10.13%
Spectrophotometric 5-(4- L¥apall i) 8 CU™? s | [)0Y]
method nitrophenylaz Alall g daa ol sill 5
0) salicylic e = 2.60x10" L mol™* cm™
acid (NPAS)
and 2,2'-
Dipyridyl
Spectrophotometric 2- Ao sl sl Cliad) A CU™ s | VY]
method Acetylpyridi Ll 5 438 ) 5 <l 5) yuadll
ne dc glaall 2 gaal) cnilS g dcluall

semicarbazon
e

G - w58
(0.254-5.183 pg/ml)
pH=6.0

Y
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Amax =355 nm
e=9.8x103 L. mol™* .cm™
S=0.064pgem™

8 | extractive 4-[N,N- Gl i) A Cu™™ s | V€]
spectrophotometric (Dimethyl)a | <luall g &s¥auall Gl g oWl
method mino]benzald | Wl 4 ClS 5 5 AY) dmplal

ehyde e Jpanll 252 0kl )
thiosemicarb | JuS,ill il ge o5l jaial Naae
azone G - 58 & gUadll
(47 g mi ™)
pH=4.4-54
¢ =1.72x10*L mol "t cm™?
S= 0.0036 pg cm 2

9 spectrophotometric 1- Gl 8 Cu*? s [+l

method (pyrimidine)- e Jpandl 2 a5 <Y
4,4, 6- sl gyl b sl
trimethyl- pH =9.0
1,4- Amax= 615 nm
dihydropyrim | € =2.80 x 10° L mol™* cm™*
idine-2-thiol S= 0.226 ugcm °

10 | extraction and 4-(4'- Al i) 8 CU™? s [V
spectrophotometric chlorobenzyli | 4 sll &l gl piadll 5 30aul
method deneimino)- | - ow 05 g staall S 5l cnilS

3-methyl-5- (1-7.5 pgml* )y
mercapto-1, pH =4.2
2, 4-triazole e=
0.33813 x10* L mol ‘cm™*
S=0.01996 pg cm ?
R.S.D=0.42%

11 | Flow Injection method | N, N'-o- L¥aall clise 3 CU™ s | Y]
phenylene- 3 paall CuilS 5 oluall e
bis (3- G ya¥— sl de gLl
methoxysalic 3.18-318 pgml™*
ylideneimine A max =420 nm.

) pH=4.5
12 | spectrophotometric Salicylaldehy | <liusll (iaxy 8 CU™ e [+ A]
method debenzoyl Al 5 40l daa ol sl
hydrazone s Al A iS5 4 3l e
1:1 i\l
S=5.0ng cm™

e=1.4x10° L mol* cm™

Yy
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L.0.Q=10pg L™
L.0.D=0.001pg ml™

13 | spectrophotometric 2.6-dimethyl- | 4l Gl & Cu™ pas [ 3]
method morpholinedi 4¥auall
thiocarbamat pH= 4-6
e and the L.0.D=11.2 pgL™
Amberlite
XAD-4
14 | EXTRACTIVE 2-(5-Bromo - i) 8 CU™? s V]
spectrophotometric 2. LiVauall &l yeastodl
method Oxoindolin- | -—u o5l de aall 3 saall s
3- (1.0-8.0 pg/ml )<y
ylidene)Hydr A max=510nm
azine pH=4-6
S= 25 pg.cm™
¢ = 2.538x10° L mole™*cm™
15 | Extractive 2- Sildl Glie A CU™ s | )]
spectrophotometric Chlorobenzal | _beadll Jie 4l Slie g 50auY)
method dehyde olaall Ciline 548 )5l

thiocarbohyd
razone

om0 ¢ staall 58 S S
7-5 pgml . <oy
S=0.01851 pgem 2

£=0.3429 x 10* Lmol 'em™

Objectives of the Study

Al Al ol -12.1

A8 ) ga A ya 9 Apaaladl) 5 A Hhay o3 s LS e (e s (eSS juaad -]

Ldplal) byl aladiuly oaliall S sl 46 yea s Al Hall 28 4 50l il )Y as

Yy
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(HNMR) 5 (FT-IR) 5 (UV-Vis) i o333l ol CallSl i -2

Jadii g hlazall o o<1 Liasl) Cagplall past YA (e Lidada Ol W) oda juass 4l 03
S iy 5ol all Aa o el iy CRAlSN S iy dpaalad)l Al
Al )3y Ayl Y] Gl 6 lus g Boplaal) Aaie ddalugy G - w58 g gl
A Ayl g ¢ Adline 4 ) ja s jn A Gl (A H, SA (AG) Saliag ga il J) sall
(el Jalai 55 paanall ol jaill 5 A gall il 8 oy 2SI 08Y)

(*HNMR) 5 (FT-IR) 5 (UV-Vis) &y ooy ddall Ghitad) juass -4
Clairall 408 i) jpall & 58 &5 dpupdalinall dpsload) s 400 Sl 45 )Y sal) dlua il
b _pasll

Y¢
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Chapter two: Experimental part

-Experimental Part 1.2

el o 3l SN Jaadl)

;g.hﬂ\ s a2
daadiial) dgiliassl) 3) gal)

ry

Atiaall S 3N a8 eaall s Al all o3 8 Aadkiuall Ailas 3l sall (1-2) Jsad) Cpy

sl da ya5 e JS 6 )
NO Name Molecular | M.wt | Company | purity
Formula | g\mol %
1 4-aminoantipyrine C11H13N3O 203.24 C.DH 99.0
2 Absolute Ethanol CoHs0H 46.07 | Haymankimia 99
3 Acetone (CHs).CO 58.08 B.D.H 99.0
4 Ammonium acetate CH3COONH,4 | 77.08 Fluka 99.0
5 Ammonium NH,OH 35.03 Merck 35.04
hydroxide
6 Chloroform CHCI; 119.39 Fluka 97.0
7 Chloroform CHCI; 119.39 Fluka 97.0
8 Cobalt(1l) chloride CoCl,.6H,0 | 237.93 B.D.H 99.0
hexahydrate
9 Copper(Il) chloride CuCl,.2H,O | 170.48 B.D.H 98.0
dihydrate
10 Dimethyl C3H;NO 73.09 B.D.H 99.0
formamide(DMF)
11 Dimethyl C,H6SO 78.13 B.D.H 98.0
Sulphoxide(DMSO)
12 Glacial acetic acid CH3;COOH 60.05 B.D.H 99.8
13 Hydrochloric acid HCI 36.5 B.D.H 37.0
14 Methanol CH30H 32.04 Fluka 99.0
15 Nickel(Il)chloride NiCl,.6H,O | 237.69 B.D.H 99.0
hexahydrate
16 Nitric acid HNO3 63.01 Fluka 65.0
17 P- nitroaniline CsHsN2O2 138.12 C.D.H 99.0
18 Salicyaldehyde C;HeO2 122.12 B.D.H 99.0
19 Sodium hydroxide NaOH 40 B.D.H 98.0
20 Sodium nitrite NaNO; 69 B.D.H 98.0

Al




Apparatus daxiicall 3 jga¥1- 2.2
dpdalal) Aol (uld Slga-1
pH-meter, inolab, WTW,530, Germany
sLaslll ol - o slall 40 - L drala
Al (i A pall g il (3 3 Ant) dldaa 2
UV-Vis-6100 PC Double beam Spectrophotometer, EMCLAB, Germany
sLaslll and - o glall 440 - L drala
81al da 3 il Slea -3
Thermostatic Circulator bath-JSRC-13C.Korea.
el and - glall LIS - Qi daals
iadaill ¢y 2 -4
Oven BS size two, Gallenkamp, England
sLaiSll and - glall 40 Qi daals
(bliie & jaa pa (Aa-5
.Heater with magnatic stirrer MR Hei-standard, Heldolph, Germany
sLasSll ol - o slall LIS - L drals
3 sl Aty ) Aylous ) (o g6
Conductivity meter, Digital,inolab, Germany
sLasSll aud - 43 yuall o lall 4y il A0S oD S dadls
e ) ya g ) 93 b (A9 A5SY ) S -7
Balance BL 2105, Sartorius, Germany

LSl - o 5lall LS - Qi dadls

YV



Sgead) da 3 pald jlea-8
Melting point, SMP30, Strut, England
LSl and - 48 juall o glall 4y Al A4S - o3 S dadla
£ paal) cald dadN) Cinh (b g - 9
FT-IR spectrophotometer 8400S, Shimadzu, Japan
Ll and - o glall LIS - L drala
FT-IR spectrophotometer IRAffinity-1S, Shimadzu, Japan.
LSl and — 43 puall o slell 4 yill 430S - 3l S drala
(rlalitall (5 5631 (i pl) ilibaa Slg-10
Inova 400 MHZ, 1HNMR Spectrophotometer
sLaslll ol 48 puall o slall 43 il A0S 5 jual) dadla
Lhilital) dpslesal) (uld Slga -11
Auto Magnetic Susceptibility Balance, Sherwood, England
sLalSll aud - o slell 40S - 4 paiiia) dedla

YA



Experimental Part tad) £ 32l 3.2
Synthesis of Reagent [V Y]l juaai.1.3.2

1 shadn RSl juaal o

2t A gY) 5 ghadl

* (4 — aminantipyrine) ¢<( 0.001mole,2.03 g) 413} (o ol sacldl (3ida pas
Salicyaldehyde ¢ (0.01 mole , 1.229) Jslae e lea e &5 J 561 (e (20ml)
Cllall (s (e @l plal SO ALl ae dmaill (350 (8 J5G) (20m]) S i)
e wod A laaey Glelu 4830 3aa] dmalll daleay zo jall Ay delie JalaS o)
Gl o) sel) (B cingd o yig JSEYL Ale g ansd i ol el Ll o555 Jell
. Gllaall LS J sl as ) 5l

p — Nitroaniline ¢ (0.002mole,0.276g ) 43l &3 — 43 3¥); 451l 3 ghdll
4l Canal 25 (0- 5)C° Asu aliales 42 n a0 (Aml HCI+20mI d.w) e G
shidl eldh e (10ml) 4 I (0.01mole, 0.697) pssall Cu i J laa
pspis bl mle jumadl 438015 Baal Jolaall ) paivsall clyjatll ae dumg )X 5 ) sacay
0.002mole) (As¥) sshall 45 pamsdl  ad s2el Jlae I moall Gl
asnsall 2S5 oun 10% e (25ml) 5 JsBY 0e (20ml) b (06149
dsbaall sl Badlié (0-5C° ) 30loa da s G 2,5 saiwall ¢y 2l a0 NaOH
oY) Aad Jaad Laey 2 il @l adll e el sadl & iy peadll (JE sl
Caad o e sell (& caadd el g 5 can il 488 15 aal &l 5 25 pH=T ) s 5ol
Clsha e (102 ) by 77.4% ol dus il 3l J N 435l soke)

paibadll ar s CadlSll ShweSH S il (2-2) Jsaadl (s Jeladl)

45 5L el

AR



AN OH
N \ glacial acetic acid 3 drops
'\4 NH, + /O reflux 3 hrs.
O .
©/ salicylaldehyde

4-aminoantipyrine

o
N
| N=—=CH
N /
H3C/
CHg HO

4-(2-hydroxybenzylideneamino)-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-one

The first Step

The second Step

HCI,NaNO,
O:N NH; » O,N Ny*CI
pr™ \ /

diazonium salt

o)
N
| N==CH
N /
H3C/
CHg HO
N:NONoz couplifg reaction

B-Coupling Reaction:

CHs, HO

4-(2-hydroxy-5-((4-nitrophenyl)diazenyl)benzylideneamino)-1,5-
dimethyl-2-phenyl-1H-pyrazol-3(2H)-one(4ASNA)

ALY judaat &l ghd gl g3(1-2) daladal)



raaall (4-ASNA)ASISY dyily jdll (ailadl) g 44y jall dawal) (2-2) Js2a

sl | A LT Qosl) | el dagal) | 0 ja g LSl o
gl | gl | A
(%) ) (9\ mol)
4-(2-hydroxy-5-
((4-
nitrophenyl)diaze
S| 77.4 145-149 | 456 Co4H2oNgO,4 | nyl)benzylidenea
A mino)-1,5-
dimethyl-2-
phenyl-1H-
pyrazol-3(2H)-
one(4ASNA)
preparation of standard solution 4puldl) Jllaal) juasd 4.2
preparation of Ligands solution dlsl) Jglaa juaad -1.4.2

JslN) b il 54(0.04560) wldls (1x10° M) 3 s il Jslae juzaad
Ll d (5 Al dillae puma Jslaall 138 (e 56 Ausii Cdadly 100mI ) paad) JeST 5 (3laall
LAdl g._\_.g..l.db. dlaial) g_q.\s;.d i |

[V 7] el el edl Al dl) Jlaal) jukaai 242
Preparation of Standard Solution of metal ions
1x107° M S H)cabisSh ¢y ool Jslaa jpiani 1.2 4.2

slall (8 clall pudans (11) ClSl 3558 (S e (1 (0.0237g) LAk sladll juas
Gppmn ol Jslaall 138 (e ¢ amdl Codall 3100 I ) pasdl JaSl hadall
i Cudally Claiall Casailly 5 AY) Al Jilladl)

1x107° MsS (1) JS ¢ sl Jslaa jpani-2.2.4.2

Shaiall elall  elall slans (1) ISl ) 51 S 5 (50 (10.02370) 030 Jsladll juas
el & yan il Jlaad) 138 e ¢ dndl cadall 3100 Ml Y paall JuSIg
st (el il Capgaily gAY Al

1x10° M S5 (1) puaddl ol Jslaa i - 3.2.4.2

)




il elall (8 elall (S (1) a3 ) 518 S 5e 5 (10.0170 @) 3k Jstaal) yuinn
el & jmn il Jolaal) 138 ey ¢ 4l cadall 8 100m] I paall JuSI
At el il Capgaily 5 AN Al

Preparation of Buffer Solution [V) €] akiiall Jglaal) juaai-3.4.2
1000 (& a 535 5a¥) COA (3(0.7700) I3 (34(0.01M) 3 s dabaiall Jallaall ¢y
3 Jdllae Bac juaad o8 Jolaall 138 (e T dan dpeas 408 4 Hhasall el (e ml
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Chapter Three :Result and Discussion

CilaBaal) (65 Ao dpdaalal) JIgall il (2- 3) Jsaa

Aliall 5 i) i) Joadl

pH\Abs.
Metal
ion A max 4 5 6 7 8 9 10
Complex | (nm)
Co* 404 | 0.1591 | 0.1626 | 0.2417 | 0.5049 | 0.7806 | 0.3631 | 0.3266
Ni*? 534 0.052 0.053 | 0.061 | 0.074 | 0.108 | 0.100 | 0.099
Cu* 407 | 0.6099 | 0.6077 | 0.4366 | 1.0602 | 0.9559 | 0.6470 | 0.6451
1.2 -
1.1
1
0.9 -
0.8 -
0.7 -
§0.6 . == Cu
0.5 - == Co
0.4 - Ni
0.3 -
0.2 -
0.1 -
0 T T T T T T \
3 4 5 6 7 9 10 11

Cildaal) 0 oS3 te dpdaalal) J)gall i (5-3) Js&
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) Claaall (g 6Sal A Hall 2l CallSl Jadl 3 N alag) e Al jall a8 (pe Rl

Al 23 Gabaiadl alae ) ol Johll die Claizall Jillae dpaliaiel o o) Laad
(INJSal dixay (1) ladll 5 (1) Sl gainal (2x107M ) S0 aie g5
352y candls (8 -3) ¢ (7-3) ¢ (6-3) JISiVI5 (3-3) Usaall (b s LS 5(3x107M)
g o5 4 5l 8k Jumdl slae 5 dinall (5S35 olaily RISl 5 (50 (0 aY) G Jeladll ads )
el Jgoan (M) lld (8 anall 3 gay ey 5 RAISD 3 55300 ) die (alliilly Galiaial) ad
O ¢ Al JSG udall (8 Rl Al sd ane o GBI ae G D Rl Jladl o)
i a8 osfial eany Lo Jile dulall oda (4 Cadllly (alall Cajual

IRARN BN

8 _panall B Al 4y 140 il g¥) pe CAGLSH JuadY) S Al ida g9 (3-3)d s

Aol a gall Jshal) die dualaiay)
107 M Chdlsll 38
Co(l) Ni(I1) Cu(ll)
(A=404nm) | (A =534nm) (A -407nm)

0.5 0.215 0.038 0.780
1 0.377 0.108 1.041
15 0.433 0.143 1.063
2 0.788 0.216 1.072
2.5 0.734 0.304 1.068
3 0.614 0.322 1.044
3.5 0.600 0.309 1.001
4 0.590 0.296 0.992
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Clabral) ¢ 9S5 Ae B al da o B 1 (4-3) dg

Temperature C° Co(ll) Ni Cu(lh
(A =404nm) (A =534nm) (A -407nm)
10 0.755 0.332 0.986
20 0.788 0.322 0.970
30 0.632 0.330 0.977
40 0.585 0.332 0.961
50 0.686 0.317 0.958
60 0.628 0.309 0.952
70 0.593 0.302 0.944
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Sequence | Sequence of Abs. of Abs. of Abs. of
of addition Co(ll) Ni(Il)complex Cu(ln
number complex Complex
1 M+L+pH |0.788 0.330 1.060
2 L+M+pH | 0.777 0.320 1.041
3 M+pH+L |0.774 0.315 0.998
4 L+pH+M | 0.757 0.299 0.977
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A58l 5 il N Jaadl)
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8 _panall culaiaall 4y ) jEELY) cull g A& Ay )3 asd (7-3) Jg

Metal As Am o Kst. Kinst. Log
ion Value | Value L\mol Mol\L kst.

complex

Co*? 0.554 0.989| 0.439]1.65x10° | 6.060x10° |8.217

Ni* 0.733 [1.050 0.301 |6.41x10° | 1.560x10° |8.806

Cu*? 1.300 1.990 | 0.346 | 3.94x10° | 2.538x10”° |8.595

sl aladid Ala) e Laa laa Adle 3 )il <l Cilaiaall (o odle ) il (e peaad
nalial) o3g] il il b

lafral) (g oS3 AuSaalig ga A1) J) gal) (a5 -9.4.3
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A58l 5 il N Jaadl)

AlA il b claieall 4y ) S0 @y duaalizg ga 1) J) gal) o (8-3) Jgaa

Metalion | T(k) | I\T(KY | LogK -AG -AH As
complex x10° Kj.mol™* | Kd.moL™ | J.moL? k™
288 | 3.47 8.380 46.210 160.367
298 |3.35 8.217 46.884 157.247
308 3.24 8.090 47.709 154.821
Co*™ 0.0241
318 |3.14 7.949 48.399 154.821
328 |3.04 7.836 49.212 149.963
338 | 295 7.720 49.961 147.742
288 | 3.47 8.795 48.498 168.35
298 3.35 8.720 49.754 166.91
308 |3.24 8.638 50.941 165.35
Ni*? 0.0127
318 |3.14 8.580 52.241 164.23
328 |3.04 8.510 53.445 162.90
338 | 295 8.450 54.686 161.75
288 | 3.47 9.100 50.180 174.04
298 |3.35 8.6201 |49.184 165.19
308 [3.24 ]8.3324 |49.138 157.76
Cu*? 0.0548
318 |3.14 8.0453 | 48.369 151.93
328 |3.04 7.7534 | 48.693 148.28
338 2.95 7.5080 |48.589 143.59
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ol Cis e sn LS5 ¢ Jelial) 40 e AN ALl ( AG) af 05 dieall (S (RS
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Cilaiaall Jelall () iy (daall 025885 milgill olaily (of) el olaily Jelidl) ada
Jelail) ¥ 3 ) jall cila o g8 ) ie Jay Ay ) jEiaY) culi () 5 40E 5 ) geay adsy b juasall
Al e palidll kel caal )y sl 35 s A j0 Cuasdl) LIS Aaiill g 3 ) s ll Saely
Jaid Jelail) Y Adlall dagll (850 ) die iy (gl 5 LAl ) ey a5 Jelaill 4 ) el
l el Adlal) ) 55 5 Je il Al L) (g5 Laa 45 sial

Statistical Treatment of the Results il Apilaay) dalleal) -10.4.3
Precision @85l -1.10.4.3

Olaixdl RSD % Lg}.ud\ r\.u.\] 1) (_?ua\..gsl\ <l iyl SD ‘f.uL”\SM ) PR | R IVEN a

Cilalaall (5 gial) il) (ulBl) CB) A g ) Ci) A add (9-3) Jgia

Metal ion Conc.of S.D R.S.D %
complex ion(pg\ml)
0.10 0.0007 0.218
0.25 0.0015 0.437
Co™ 1.50 0.0010 0.221
1.5 0.001 0.990
N2 2.5 0.001 0.490
3 0.0007 0.277
0.10 0.0007 0.630
Cu'? ) 0.0012 0.742
10 0.0010 0.826
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A8 g 5 dle dpabea b sl Addall 48yl o oSle ) Jganl) b Al aliil) (e
(D)ot 5 (1) dSall 5 (1) b oS gl 5085 8 daals g Ary s s
Accuracy (ABalf) ) -2.10.4.3
L 5 (YE ) wsial) antl) Uadll Gl (33 5k (e dbdaill gl 43 plall Japal) alayl o

O i Ly (10-3) dsaall 3 mamge LS () VAT il il (Re) dpalagins)
(sl 5 Sl 5l o) 2 3l il )Y a8 8 (s Jana g 483 cld dpgdall 4 ykal)

Cfdiall dala i) L g (5 giall peadl) Uadd) 2 (10-3) S5

Complex of | Analytical D %E . %Re
metal ion value(ppm
0.10 0.001 0.312 100.321
Co(ll) 0.25 0.003 0.874 100.874
1.50 0.002 0.443 100.443
1.5 0.001 1 101
Ni(l1) 2.5 0.001 0.487 100.487
3 0.002 0.784 100.784
0.10 0.001 0.900 100.900
cu(ll) 0.25 0.001 0.826 100.826
0.50 -0.001 -0.606 99.394
Preparation of Solid Complexes Llall cldial) puiaai-11.4.3

Sine JSU 5 puinnall il Al pall consil) a8 e e YU Aboall il ypnat
Istaally 4318l s oY) il ) 5IS AL el 5 s jpand (A dagiall Liadll oy plall i
lall J SV CRESH 305 Al ) 48 e e JS) liaill dpaslad) ) ie plaid
A sk Bale) aiy Chaal @l 5 Q5 ) (oS Qs Aol 3aal g jall (paid Sy e Laga Jag
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A el - dmadill (998 AV Gldal Aol g Cilaizall oda Gandidi Ay Al o)sl Ll

odgd A Al JISEYI # 8 3y ¢ alalinall 55 sill il Ciday ol seall it A5V
Ors ¢ &Y sall Al oSl Adbia gl 5 dpuabliad) dboall Glleay DbVl Gl

ol duleal) sl il 3l al 5301 a5 By Sal) Aipeal) (11-3) J 2

Alial) colainall 4 5ad) Gal gad) (aany g Ay o) dapall (11-3)J 92

Ay jad) daguall sl | el da s | Jelil ¢y | dped | Amax
(B8 | %W | (nm)
‘_JA.}); 145-149 180 77.4 348
C24H20N6O4 e
LA\A.UJ 161-163 60 79.2 404
[Co (C24H20N604)2 Cl5] has
[Ni(C4H20N04)Cl] | 2l 181-183 60 70.4 534
Jual 144-146 60 78.1 407
[CUCa HoNsODCLT | S oe,
The Solubility of Solid Complexes dlal) clabnal) 4334 93-12.4.3

Al sl 5 Andadl) ludall (e 2o A Zoball Gilaiaal) 5 RIS L g3 28 Al ja o3
(12-3) Jsaall (8 A il

Adlide cilyda (B Al Nina g CAELSY) Al 93 gruda g (12-3)J g2

Solvent Reagent | Complex of | Complex of | Complex of
Cu(ln Ni(ll Cu(ll)
Water + + + -
Methanol + + + +
Ethanol + + + +
DMF + + + +
DMSO + + + +
Acetone + + + +
Chloroform |+ + + -

Al Al () ¢ A QIN() ¢ Qild e ()
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Molar Electrical Conductivity of Complexes

0o (Jsel) o s sing s Jslaall (e (Panl) dbia s Ll &,V sall Al sill (o
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il g A< (ya 4803,

Solvent Non- Electrolyte type
Electrolyte
1:1 1:2 1:3 1:4
Ethanol 0-20 35-45 70-90 120 160
DMF 0-30 65-90 130-170 | 200-240 300
DMSO 0-20 30-40 70-80 - | -

(1x107%) 35 ) 55 a day b sl claaall 4L el Adia i) Ca s

38N Zola o (Al pe) daulal) 5 SN Jaly ALl cli Y] asa 4 el @l
5wl Cilaiaall Al ,eSH Alua i) CHluld S A5 Jlae dalug (Al ) gl
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by S il Al 5 K1z A ) K Cligyl a5y aae (e 2SUN a3p | g ST
Jslaall Satae Jas ) ) chlaaal) Jillae ) il ) i3 J glae Ailcal dlalu sy alaill 5
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YERHL]
Molar electrical conductivity
Molecular formula (Ohm™ mole™ .cm?)
Ethanol
[CO (C24H20N604)2 Clz] 16
[Ni(C34H20N604),] Cly 76
[CU(C24H20 N604)2C|2] 14

Magnetic Sensitivity Measurement — dsahliiall Lpulual) ciluld -14.4.3
e Al ) 5 G 3 Aagal) g Adagad) Jilis gl (gaa ) Apusdalinall Ayl ClulE a3
Us o Gloshaa (e apdani be ga Jlaall a8 daal YT Quiladl o) 3) ¢ Zalamy) <) )
Caalll il 50 il g SV aae e Slzd g 3N G o s SV s il g 300SY)
shasls asiie o S ool Sl Gl alld | saieall LS pall )l JSE o) )
plaily (adanii g Lld salinal) Jlaall Jalo gz g ie Al 5 dpundalina | )b e i jK
Lgald 3 jiie g I LgSial ane Alla b Lel ¢ A go La land Gl pdalizall Jladl)
La Adans dre LS o ga ulalinall Jlaall Jals Lgaaa 5 die Sl Aplaline Llally e
A el (A dpplalize LU dda o) AL paall ey ¢ dphlingl dluall 4l
5AlL Aapnall iy Jadl s Cudall iy 3o dlalizg clica @llia ) aily jall o cl Al
JUaal oy Sl Ldaline ddddia Ll JW 3 asall 5 S CHladiSl oa cil€ 1) daala 4y 5 jll
At Cliinall Aplalinall Gal sl Gaad | lgde duhaline Ll mosaad Jale ey dale

- A A8Vl o i) wdalinall o Sadl (a5 Al AS a5 AUy 5V AS el

bort =AJASE F D) FLEL + D)o (1-3)
ol
o nll oS 222 = S
S (M 5 W) (530l S vae = |
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(Sag G (L=0)iei (1555 Loie: Fpe el A pall e 5 pumte elalinall o al) a3
(1-3) ddalaall 45

40 S yall 3 Al 3 Haall il g yKIV) 2ae =

3-1-1;).“ dalaall uﬁ} (288K) SJ\); 4;)& e Ueff )4}43\ ‘f.u.\.kh’.‘d\ (’J’J\ (a.\g il (:.I

Hefr = 2.828,/X4. T B.M..eeueereeerrannnneen. (4-3)
) GRE=D CFIES ) J TR (5-3)
D =(-MWt/2)X 10 ceuueeiiieerieeerrnreenanene (6-3)
XM=XZX MWt eevrneeeeenrrrnnnneeennnn. (7-3)
F ol
)Y sall Aiaall=X Aallaall 5 ) sl Aa o =T
(A sl el _all L) = Xg LM Anlaall =X,
(050 32) pmerkalisnall o 3all 335 5 = B.M Fhline LIl zaasil) Jalas =D
CS el el ol sl ¢ 0 = Mot Jiadll pnhaliadl) o jall=peff

Jsaall (8 Gase LS 7 shandl glad JISE iy dpplalins Lla JSall Siaa 5 dpundalinal jl

11141 (15-3)
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ol aall Lpelalinal) dpalual) ciluld (15-3) Js

Metal Co(Icomplex | Ni(ll)complex | Cu(ll)complex
complex
Xg 0.083x10™ 0 0.013x10™
Xm 0.008478782 0 0.001328002
D -0.00050877 0 -0.00051077
Xa 0.008987552 0 0.001838772
Hefr 4.628 Di 2.093

&) yaald) cual dady) cibda) dl 3 -15.4.3

g Aladl) ppalaall (adiii g ol jeall Cind 2] Cagla Al 50 (e ot )l Caagll ()
Al Y e Ll gy sl oy (o Jating
GVl A 2 sk o aldie YU e jadl 4 gl g 45)a8aa 5 CoGISH & ) 28] ga st 25 24
JSEN 8 asall sdgd Jualall sl Adaadle s CadlS (abiaieVl o s gl 53 [V €)]
b2 Cildina sag ¢ Cildaall (Sl AN Gl Y] ae RSN puali die ad gall 5 30l
Asmys Sl i e Ll ddlide Lgd) (a8 la¥) alana A Lein Lo Ll jualial)
saldin¥) o5 ) ISl Aladll aalaall )3l e ol il i o ga g ) 4l 13g) ol
Ph-OH M-NN-H ) aelaall alaia¥l aa adlse Guad 3 L0 o2 (e
=35 «(4000-400)cm™ Cm G gl i Glbise b 4dlaiae s il (C=0 ,C=N,N=N
- ) em byl dikie Lad Cpand ) Lganndl a5 aoalaall 038 a3y a s i i
aalaall (e W e 5 dla 5 ) 5 A8V (C-H) J)ial claa iy s s (4000 -1700
. (N-H) Jie
¢) yeall i 4xiY) Gkl (34-3)5 (33-3) 5 (32-3) s (31-3) JSaY) s
dic (C=N) s_pal s2ilall (abiaiel) 4o jal dal 3 il Cagda jedal 3 ¢ Adlains 5 adlSl
Cilanall gpealdl JSEN 5 520 5 @ gall 8 Us gale | a3 e dall o34 cuile 3 (1591 )aa il
el 2y s dal ) Jaa o LS Al Hally dgimall il Y] ae Bulill) ddae Eigaa e AV
b 8 (1492 cm™) 2ol die asedas (N=N) 5mad salell paliaicl] 4ajal
Glo da Lae laieall Cilydal 8 5050 5 a8 sall 5 KGN 3 A jall sda Caliasy all Cadl<l
Gl 3,0 ok e Al jealiall gl ae Guliil) Adee 8 55Y) de sana aladl
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-1491) cm™ el & 0585 e b @i I #1353 il dsla e A3 55Y) de senal
750) 2 die eliad) daja CaIS) Gl jedal LS ¢ 4 3l culaieal) CililaY) (1496
bl 138 45 jlie die 5 Awilaid) pe dslally cpiladisall Judl) dils d5a ) 23 (cm?
Ne e a8 (O-H) de seae Wil (el 235 gan laly 3l Cole L) dan ol 4Slaies iyl
Sl LY A0 ase Aol o2 eliiy el 2Kl ol (13633 cm™) il
@ O Ll 5 A ey Lae 30l g a8 gall 8 Ol pas dajall o8 e 3) Ly &5 4 34l
) £ Y e senall 038 (panS 13 3k e
el sb Aalal) jabaial) o s Cuadd 38(600-400 cm™) om 5 seanal) ikl L
Al 3aaa o jall oy i Ledldal & pelal 288 3 jianall el paiSle Mg caa g i - 3
M-CI 3=V (e i) sl Wi (600-400 cm )il vie all oSl cada 6 el
Sleall (8 apan 2 A A Ll @llhyg (245-3110m™) sl e o Lgild Cilaiaall
a8 Al aslaies s CaSISH o) peall il AadV) Glal Gl (16-3) Jsaall s

Al

4B 4, 4l Af)aBaa g CAEISY ¢ paad) cuad dad¥) cilh) (alaia) aja 281 ga (16-3) Jgsa

Al yal)
Compound v OH VCH vC=0O | vC=N | VN=N | vM-O | v M-N
Ligand 3633 3057 1651 1591 1492 | ---eem | memeeee-
Co(ll)complex | 3554 3059 1649 1595 1491 584 420
Ni(Il)complex | 3417 3059 1651 1595 1491 586 441
Cu(ll)complex | 3304 3053 1654 1595 1496 584 447
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"HNMR (oosbaliiall (g 9630 ¢l 0690 el 4 32 -16.4.3
RSl pndalitall (g 953l Crd ) (15590 ik -1.16.4.3

de gane ligiy ) 2523 (2. 50 ppm) AibesSl As) Y1 vie dalal daja cilall ekl
Al Aal 3Y) die Zaja Cels s A (1.209ppm) e G Ssela s N-CHy Jiial
de sanal 2523 (9.695ppm) Aejas « (OH) A sene 05isn ol 2525 (12.94 ppm)
Clalall cligis N 25a3 (8,395 -7.306 ppm) o Le snaall o all Wi ¢ (HC=N)
(Ll Lax ye 4ba s TMS 5 DMSO-d Pcadall ) 2523 (2.5 ppm) de a5 dilas Y]
(35-3) JSAI Gaus [VET] Ashll asas e AV (3.3ppm) e Adbwesh As) Y1
CRBST dalizall (5 5 5l (i 1) ik
Ciltbnall Uil (5 9931 Cpi N (939 0 bkl -2.16.4.3

de Agalal A @l ) laieall calibal (38-3) (37-3)5 (36-3) ) JWSaY) ps

sxd (2.408 ppm)s JSall isal 2.404ppms bl i (2,401 ppm) Al Y
Wi cantipyrine  4dal CH3 Jidl de gane Cligisp ) dejall oda oy (ulail
GAlal Yl de el 2 antipyrine 4l (CH3-N) 4 gana ligig
s Ao Al el Iy JSall g pulail) ilaéead (3,206, 3.208 ,3.214ppm )
oladll sixal (8.311-6.607ppm) 4AalyY) die dgles V) clilall cligis ek
e Cpelaly ¢ ey K1) sl (8.376-6.596ppm) s JSsill siaal (8.288-6.587ppm) s
Cldinal (e s V) gaelae lisig sl 3525 (9.702,9.703,9.698ppm)aal ¥ aie dplal
2.5 ) dal V) e daja il gaea & jglals ¢ [V £E] N5 e sulaill y JSl 5 ey <)
Al ¥ aie oAl daa s Lkl b e 40a s TMS 5 DMSO-d® caudall ) 3523 (ppm
cAash ol s e AV (13.34ppm)
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(1) o) dBaal pendalial) (5 55801 G 1) (5890 ik (38-3) Jsadl




lainall da jiiall 4 8 JSEY) -17.4.3

e Akl ) AaS 5 Sl 8 dalial) Buliil) a8l g Ly sl 8055 L e slaie YL
3 Gl A5 @ gl el ol o) i Lgl) Jaa i) 3 ) i) Adalis g0 (53N () 50Y)
o 0SB 3 La 12 5 adlaee 3 (OB 1 RES) (1:2) Al se Ay M oY) e i
5 aiasal) ol purill 5 A gl Cnill 58y 5la A 5y Adali g 0 Sl Colaiaall Ay 38lSS A
@za () a5 3 A )Y sall dplua gill ClLLE sa AL 5328 daia (30 ) Laay Jiall s
Gy 7 skl Al (paiaall 2 ) Al SIS adle 5 A yiSI e (uladll iy 5S1)
53 (Sshae @ ye daall ) Sl S dle 5 iy i) Sl siae Ll spPd® e
Al ol Y) laiaall da yiall dxpall (40-3) 5(39-3) JSAN G slsp el

M=Co*?,Cu™?

HsC N
3 N C12
/
H3;C

(11)JSN ¢y 5 7 sihal) JS&N (40-3) Jsd)
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A58l 5 il N Jaadl)

S 2 ) 5 ) 5 5 55 s (591 g A kel el Ay 5 ke -18.4.3

d yal)

Cu(1), Ni(11) Co <bisl il (5 AT diala (35 yha o s i) 45 Hlall 020 45 lie yie
elac) 8 de jull 5 A sl (oo Db 4381S 8l 5 Alle 0S5 Al 5 483 3 Ll o (1)

¢ (18-3) « (17-3) Jshall b gm0 LaS 5 bl o= Sl 3 sl jall 8 ol o)yl il

. (19-3)

(1) calgsh) il o A il (550l ae da jiial) dudoal) 48, jhal) 43 e (17-3)d 92>
A ) i< aladiuly

Aaladll 4dhal) 45y yhat) Adbl) dgy k) | Abll) A8kl | dayal) 48 )
by Sl a8 ds 8l aladiuly ALY aladiuly Alasinly
LS pladiuly (11) | HPEDN<R APDC | cofAp Casisl
4-ASNA [V¢9] [Y¥Y] (27
o5 aic gdas | 0.1-7.5 05-7.6 0.12-4.0 |1-7
QJ.}AY -
png/ml
Jalaa 1.30x10° 0.3475x10* [ 2.35x10* | 3.8977 x10°
L;JY}A\
L.mol*.cm?
Jails Lls | 4.533x10™ 0.0193 2.73 0.20 6x10™
png / cm?
il s [ 0.0603 0.2846 0.11 0.5
L.O.D pg/ml
xEllas 0.2010 0.9478 0.14 1.5
L.O.Qug/ml

(1) Sl il (g JA) daiuks (331 pha aa da jial) dgiidal) 45, phal) 4 j\Ba (18-3)J 52

5 JA) L 68 aladiuly

Tl | Gl Gl | plakiak LR G R | LRE G | Al Gl
it A il rubeani GRS aladliuly | AL aladdialy
(1) Jsiy acid as color BnTAN HIAP[146]
CRALS aladiuly reagent
4-ASNA [V£V] [AA]
o5l i she | 15.8 0.60 — 2.45 0.012-0.085 | 0.50-5.28
G paa -
png/ml
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Jalaa 0.563 x10* |4.3601x 10° 15.6 x 10° | 143 x10°
Uabaiay)
Lﬁjﬁ}d\
L.molt.cm?
Jalu Laulua | 10.426 x107° | 7.64%10° 3.7x10°3 3.8x107
png / cm?
il o | 0.4604 2.65 3.9 0.488
L.O.D pg/mi
il as | 1.534 8.53 11.8 1.628
L.O.Qug/ml

(I ouladll il g A dpiaks (331 ph aa da jial) Aiidal) 45, phat) 4 jl8a (19-3)J s

5 A i g8 aladialy

aladll 4aiuhl) 48y ) dpdyhal) 43, Hhat) dpdyhal) 43, yhat) daduhal) 48, )
JSail) a8t A jiRalf BEIKY) aladiuly BEIKY) afadialy BEIKY) afadialy
an [Ye+](MBBAI) | ['¢%] HPEDN [V¢AIBIPH
4- ChdIS aladiuly
ASNA
Osld e stas | 0.1-12.5 5.00-80.00 1.7-54 0.05-500
CipaaY -
pg/ml
Jalxa 7.05x10" 0.127x10" 0.5038 x10” 0.175x 10°
Uabaiay)
@Y sall
L.mol
1.Cm-l
Juils s | 9.012x10™ 0.05003 0.0039 0.3630
ng / cm?
N JKEN 0.0426 1.924 0.2217 0.122
L.O.D
pg/ml
BESCH{JREN 0.1422 6.42 0.7385 0.4026
L.O0.Qug/m
|
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-t b Lo it A jall o2 L L) Jum il o3 ) il Al o

g Ao 48yl s LaEl A3 3V & ey (il sacld A8y Hhay (Al jumat a3 ]
Adaie Gy yk 38 CilS s Jle g

058 Y Cu™? NI, Co™om(ng ) e laeS oy Linda CalIS aladin) dnila) 2
L) adlsll ae Cu*™?, Ni*?, C0*? cilaiaa 4 yall - dondid) (38 ) Galibal (pe i 3
L) ) el Lee aBlSU abaal) Galiaia¥) add e 58S el da gall J)shl Ledd
A Al 4 s il b M el el 8 (il aladil

Arg s Aapsy sl SIS 0 CU™ NI CO™%5 sl @l el 33,k o) 4
S s Apaalall Al e Ladll gkl Gl 2 o 38515 s Ale dpilia
- o ool e gUag g LY et g 5 ) jall Aa jo il g Calaiadl) By ) jEl () SIS
DS e gl 5 saad G e

ol Jelall Al e As Cu™2 NI, Co™ claiaall 1Sl ga il J1sall Ll 281 5
o)\);ﬂg_\cbds\.sﬂ\ Jaa

5 _allusall ol jail) 43 jha g 4 gall canaal) 48y yhay Calaeall 4y ISS (a2l ) a5 220, 6
O )y Jse sl (2:1) (oo @BSU & o) s O cpi el Jidad 48y 5k 5 (o 48 5k)
A sl CalSl Gl 13gd Al all 0 5 jzasall cilaieal) JS1 CallSN e cpal s ) (5 30 G 52Y)
Aa i) JISEY) culS ge Al pall ad 5 jliaad) 4 080 b s V) s GBuliil) ddae A Gl LS
. g sl Al

Al Glatae (5S35 Al g A g (685 Gl a0 4L e Alua gil) a8 0358
Aadiial) 2 all Gk a8l 4l GG Y aa - shand)

5 (maalinall (o sl il s s el el an AndY) Aidlidae A Jlaaind YA (0.9
il ¥y oY sall (aliaia¥) Jeleae af Clua Aol gy, 5 juanall Cilaizall 0 S5 2T
L s A8 35 Ay o s Algs g Aidlin AN (350 020 (L it asall 5 (5 saall ol
W e 5 Sl e e @l jpuimad ol calagiad (of callai W g 3y A0
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S AN Cla il &) ] Sy ilaliin) e i le e ol

Calaee Lgiy oSl @l g dalise Tl gl & (5 AT il gyl el 8 ol aladiin) 401Sa) 4 21
Ay sV g alall Yl b il 0l 8 4 3ol At Al all a8 CallSl) a4 ke
AEEY) palial) (amy (adladiul A o 8 A jall 0F juaal) CadlSl aladiul 30lSa) 2
U ) o3 e SN e Buiil) e anlial

il gre Jeliy Al jualinll pa (s_al dgiidat Va8 4Ll 43y Hhall 028 aladial |3

s e 5 Alaad) 3l sall g AV asall o sall ¢ A ¢ Aneliall sl Jie

Crine g 3 Ae sana o L) gia¥ @lld g ailatnn s poanddl CallKU dua gl gl Alladl) A0) 0 4
Aladl

Al ) ol R8s g Aala ()5S0 Baaa (o) € jucaadl Cald O leld jladia) A4K4) 5
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Abstract

The study in this thesis included the preparation and diagnosis of a new
azo ligand type (4-ASNA). Two steps were taken to prepare the new azo
ligand .The first step involved preparing a Schiff base by reacting -4
aminoantipyrine with Salicyaldehyde and then reacting the reaction
product with P-nitroaniline as a second step to give the reagent 4-(2-
hydroxy-5-((4- nitrophenyl)diazenyl)benzylideneamino)-1,5-dimethyl-2-
phenyl-1H- pyrazol-3 (2H)-one(4ASNA) and the detector was identified
using UV spectroscopy, infrared spectroscopy (FT-IR), and proton
nuclear magnetic resonance spectroscopy (1H-NMR), and then its
complexes were prepared with metal ions (Cu(ll), Ni(ll). Co(ll), and
these complexes were studied using the same previous techniques, while
studying some of their physical properties such as melting point,

solubility, electrical conductivity, an magnetic susceptibility.

The ideal circumstances for formation of the three complex were also
determined, such as the concentration of the reagent, pH effect, the period
for the stability of the formed complexes, the effect of temperature, and
the order of addition were studied. The obeyed of the Beer-Lambert law
were al determined through calibration curves and were within the range
(0.1 7.5)pg/ml, (1.5-8) pg/ml, (0.1-12.5) for Co (lI), Ni (I1), and Cu (I1)

complexs respectively.

For Co (1), Ni (1), and Cu (Il) complexes, the Sandel sensitivity, molar
absorption coefficient, and correlation coefficient were determined within
the ranges of 4.533x10™pg/cm?, 14.971 x10°ug/cm?, and 9.012x10™
ug/cm?)  (1.30x105, L\MoL.cm 3.29x103, L\MoL.cm 7.05%x10*
L\MoL.cm)

The stoichiometry of the prepared complexes was also studied by

determining the ratio of metal ions to the reagent using, Continuous
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variation method, the Mole ratio method (M:L), and the slope analysis.
The results showed that the ratio was (1:2) for all complexes. The
stability constants were also calculated (L\moL). 1.65x10° 6.41x10°
L\moL, 3.94x10° L\moL) for (1) Co, (1) Ni, and (1) Cu complexes,

respectively.

The thermodynamic functions (AG, AH, AS) were also calculated for
the formation of the prepared complexes under study at temperatures K
(338-288). It was found that the stability constants of the complexes
decrease with increasing temperature because they are heat-emitting
reactions and all complex formation reactions occur spontaneously, and
this What was observed through the values of the change in the free
compression energy, and the charge of the dissolved complexes was
determined using the electrical conductivity and magnetic susceptibility
device. The result was that Cobalt and Copper complexes were
uncharged but Nickel complex was charged , and from this we conclude
that the complexes formed are octahedral for Cobalt and Copper

complexes and squar planer for Nickel complex .

The extent of compatibility, accuracy and sensitivity of the
spectroscopic analysis method used was determined using standard
solutions of the selected ions with standard solutions of the detector, and
through it the standard deviation, the percentage relative standard
deviation, and the percentage relative error were calculated, the limits of
which did not exceed (£1), and the recovery rate was calculated by three
Different concentrations, from which we conclude that the spectroscopic

method used has good accuracy, precision, and sensitivity.
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