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Separation and Elution Behavior of Some Metal-1-phenyl-3-methyl-
4- (2-hydroxy-5-nitrophenylazo) -5-pyrazolone Chelates by Reverse
Phase Liquid Chromatography.

Chang-Hee Kang*

Summary

1-Phenyl-3-methyl-4- (2-hydroxy-5-nitrophenylazo) -5-pyrazolone was synthesized, which was
reacted with Ni(@I), Cu(I), Co(m) and Cr(ll) to form the chelate compounds. The liquid
chromatographic behaviors of these metal-1-phenyl-3-methyl-4-(2-hydroxy-5-nitrophenylazo)-5-
pyrazolone chelates have been stuied by the Reverse Phase High Performance Liquid
Chromatography.

These four kinds of chelates were successfully separated on NOVA-PAK C,, column using
methanol/water (63,37) mixture as a mobile phase. It was found that the chelates were eluted
properly in an acceptable range of the capacity factor value( 0<log X < 1). The dependence of the
capacity factor (log k') on the volume fraction of water in the binary mobile phase as well as on
the column temperature and the enthalpy change(4H) showed a good linearity. Also, there was a
good linear dependence of the capacity factor (log k') on the liquid-liquid extraction distribution
ratio (DC) in methanol-water,/n-pentadecane extraction system by the batch method. It suggested that
the retention of the chelates in the reverse phase liquid chromatographic system was largely due to
the hydrophobic effect.

* 2jcdzi st 8 2l ) (Dept. of Chemistry, Cheju Univ., Cheju-do. 690-756. Korea)
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HPLCE & #7839 L4 Y& sy &
Hog o|f=lo] gtoy £ dALEE F&o]2
€ 22, Az 9 oA Folaax
2 $857F $oisla glck. HPLCY 9§ Z&0]
<9 ¥ 9 APL C, PR ojST A £
glyjo] T2 o]f53 Qln, HPoE o)y HA
AN z22ole el F&slolEe] Faf o
FHUEE F5F7] S A7 R AYgsa
Ut

g4 2ol o F40) 29 2, Hge F
2 F&o| 2o AP o=t E Fp3led A
¢ 4ol Y4417 o) C, ¥ WelA
T4 AulolEg I4, &=, rlsidy F= F
2 e A AdAe alojo sl 224
71 Y€ 93tz gt ofdll A=l I A
FellolEx]eke 2 & A-diketone,
dithocarbamate, 8-hydroxyquinoline §-o] o] &5
2 g1t} (Ichinoki and Yamazaki, 1985: Irth, et al,
1987; King, et o 1987. Lehotay, et of 1979:
Shin, et o/ 1982: Smith, e af 1982: Uden and
Bigley, 1977. Uden, e o 1978; Yoza, e dl
1984)

A4 AN a2aleadsol F&Pslojey
$E& 1237 1Y £ AF A oGl o
# 7+ F. Vidcil, Jandera $ofl o]#) o]n] 4¢3
¥ Ao glend(Vldcil F. and V. Hamplovaa,
1985), SjellA& Lee §eo] | 712l F&ol 2
diketone, dithiocarbamte®-2}2] 3l o] = 2§} oll
i8] ¥2] ofsljFol £ &o)4 k3 (Solvophobic
effect) o 7103l Aoz YA Y v} 3Uct(Lee, o
o, 1987).

€ o Fel 4 1-phenyl-3-methyl-4- (2-hydroxy
-5-nitrophebylazo) -5-pyrazolone ® ¥4l 3z, o|
pyrazolone #=M¥E Q== Ni(I), Cu(l),
Co(m), Cr(H)9 2%°]&3 metal-l-phenyl-3-
methyl-4- (2-hydroxy-5- nitrophenylazo)-5-
pyrazolone o E2} ¥ YAY ¥ ol & A&
2 A4 AN zzolEaAsz Basgd

dithizone,
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1. aE M2

1) A% 7171

Y4 % 1-phenyl-3-methyl-4- (2-hydroxy-5-
nitrophenylazo) -5-pyrazolone &3} = 9 metal-1-
phenyl-3-methyl-4- (2-hydroxy-5-nitrophenyl-
azo)~5-pyrazolone #slo|E 2§} Lo F= Halg
KRATOS ANALYTICALA}2] Mass Spectrometer
(Model CONCEPT-S)$ BIO-RAD LAB. 4}2)
Digilab Divisionel 4] aa}¢l FT-IR Spectrometer
(Model FTS-15/80) & Abgsigdch 2izioe
Mass Spectrum-® EI mode# o|&3}cj odojW o
o, #3o]Ee Mass Spectrum€ FAB mode®
o] #3lgich

24 AdlolEEo Felol AE¥ HPLCE
Varian 4}9] Model VISTA 5500 Liquid Chro-
matograph2 <3 ¥4}e] YOUNGIN Model
D520A Integrators} UV-Visible Z&>)7} 2alsg
Aojct LelPo2 & WatersAly] NOVA-PAK
Cu (3.92x 1. D. X15em L., N=11, 600. Particle size
=4m) & AEElgon], 24 Yalo|EEy 2
¥ %32 KONTRON #lel UNIKON 860 UV-
Visible Spectrophotomer2} = o] 8} 8} AbA}o] SH-
SV¥ Shaker& A}-&3}%ic}

EY¢ ZE YA M A4® & Miliporer}e)
Milli-Q/-RO Reagent Water Purification System
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G4} oAl 220le 2ol 2} ¢ Z<4-1-phenyl-3-methyl-4- (2-hydroxy-5-nitrophenylazo) -5-

pyrazolone 3lc|Ee] ¥ 3P £

Agel ¥ A7

2) A <«

1-Pyenyl-3-methyl-4- (2-hydroxy-5-nitrophe-
nylazo)-5-pyrazolone 2|7}= 3 metal-1-phenyl-
3-methtl-4- (2-hydroxy-5-nitrophenylazo) -5-
pyrazolone o] E2}4}-22] $Alof A g4 2]t
€ 1-phenyl-3-methyl-5-pyrazolone (LONZA
ChemicalAl), 2-amino-4-nitrophenol (Aldrich4},
2 3), Ni(NOy), - 6H,0 (Washiatax}, %), Cu
(NO,),; - 3H,0 (Kanto+}, =-3F), Co(NO,), - 6H,0
(Washihata}l, %), Cr(NQ,), - 9H,0 (Tokyo
Kasei Kogyo+}, %+), NaNO,(Junseirl, %J)
Folod A g ALL3dc)

2 %8 HPLCA Yol A Sl =& A8 2] §df
2 449 methanol, acetitrile, methylisobu-
tylketone §-& Burdick & Jackson Lab. 4}g] 22
vle 22l 3] 4, n-pentadecane Aldrich A}¢] &
Z Al¢ Millipore membrane filter (Type FH,
Pore size 0. 45pm) & A3l A} &3l o0, 44
of 2} 8% §& Water Purification Systemo 2
A F ALR3igc)

2jzte g HlojE: ¥4 ¥ AAAE AH
Bzl p@stn, Ag4lole folo] £% o 5
pm Sep-Pakeg AE & A}&3dc)

2. alf 4y

1) eizd=9 ¥4

dFeld A84
methyl-4- (2-hydroxy-5-nitrophenylazo) -5~
pyrazolone (°]3} [PM (2-OH) (5-NO,)PAPz]&} ¥
¥ e FYo yhiol wte} o}g 3 3ol Y4
slgich(Mark, et o) 1978: Wiley, ef ol 1964).

0.05 mole2] 2-amino-4-nitrophenolod 2% o
4+ 3.9x, 5Colslol A 20% NaNO, #8 5 25 &
7hsled  dielzslt wbgAlZc o] o] felg
0. 015 mole 1-phenyl-3-methyl-5-pyrazolone2] &
714 &43 5Colsloll Al HAl-E (coupling) g4l
7 ¥ dioxane #c12 AAA s HFAH4EE
ot

L3

=

SR

1-phenyl-3-

2) F&7siolEe ¥4
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ol A% [PM(2-OH) (5-NO,)PAPz] 2.5
X10'mole € dioxaneo| selzm, =z} 50x10™
mole Ni(NOy);, Cu(NO,),, Co(NQ,),, Cr(NOs),
T84 § EYslod, pHE =¥ T £ ¢ 5417 9
EFHAAN BFAAd A48 FEAYsolEE 4]
datez A X 282 A4sgd

3 gl TELE MY

gaello] EEL o) HalojEe Ralsss] P
A§ =287 #13od 0.5~1. 4af/min ¥ lohA
0.2m6/min® $4§ HAFHA HA &S
+ F3sdc. 34-(PM@2-OH) (5-NO,)PAPz]
Rello] EE ¥ 30~50uy/mf e} ¥ 52 dioxaneo] %
Q) Y44 3u¢-F HPLCol F9J4]7]2, methanol
/water (63/37) £YA§ SNz Algsled 22
oleaE A4 ¢ A YLy EEEEE A
Asgict

4) fejde =4 P £3AA(K)&A
Sl gofjH7|o atE Felzo] Jg§
3171 #138led, methanol/water=59/41~68/322] 4
fol A viek-gs} o] el W]z
Zztel azeleag€ AT * odf Ao o
£8AxH(K) & A4tsigc

K ={-t)/t

Ao 4 t£ A} 89 o F&4]2} (retention time) o]
a2, tye= $74417k(dead time) o]t}

5 wlaiyel o4t 2] &3
n-Pentadecane 10nf& # 2l £ @@cizlol
2, 2 2470l A8 YAZ§ HPLColA £
glefog Al4g vlebga gof g 10mo] =
o & ol F 2Hdchiol YA & Shakerod 4 10
7 TYAA 2B F Aol 223 FlEEE
gk & 3¢ 77 2ef4zin F Aol Eelg
A8 =& 470nmol A Ap9l-7) A EFF A
2 At ojm & Hol $3H AR X
(D)o A4 o Aol whe} Adsigio
FZ9D)=Cyy. 0/
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Aol A cM.m{- %71 8c4 % (n-pentadecane) &} (Mol #dsl= [PM(2-OH) (5-NO,) PAPz] o]
AlRFsoln, Cy € &% (methanol/ 2, ol ¥Alakst A Yxsigic

water) 2] A& ¥ o]}

Az 9 2%

1. 2iZtE % SETWH0|EQ 7= ol

P4 izks Y FERsolEE AHgM 23y
& Ay F4gel oA 21 F2§F YAsigid

Table 1ol f2ofg AANY A4 A=y 24
A& e B¢ Y, =338Ra A F ¥4
o7} veldy gallo) Bl A £ o] F4uirt el
A g4or] o2 RE F&o)Lo] O-He AL Uz}
Yol HASUEE QY & Uk = 2=
o BE Vo _o=1644m el 4 g Fal71 et
o, o]RAL slEudrle wio] AYH oluirjg
FTHEAN 23 F2 oyx o] F(low energy
shift) o} el Asjelc}. 28} F47ololES
RS 4ol 4451 AYsiniy Voo &+
97t Jepal g&2 BAY 4 At =P Y _
N A4 e Y\ (endo) =1597cm”, V.
(exo) =158lem™'o} F4al§ el F&7al o
E V._y(endo)uto] vehiam, 4 _ ol o3 Mz
& E5u7t doiglc) o)A FE Ao Eol X
-N=N-¢ H23 ZYe] 444d A=z vl

A% 2AEY 34 A3} Jp=9 A$ E
mode2 &A% HollAl m/e=2942 wlmA
7 238 ego] el

A E

3=

olAL Exlol23a

Table 1. IR Spectra of [PM(2-OH) (5-NO,)PAPz]

chelates

& F4AsolEe] A FAB modez $3% 2
3 2FAEFoA RAFge] ar| wf ol =AY
(fragmentation) ®4to] #H4| olF g L xlo] g
sage] velgten, m/egte S4£slelel] 3
4-{PM(2-OH) (5-NO,)PAPz] 9| o] & 23z 2
A EE A ¥+ Uk

2. [Q-JIA| Mol o8t 8H| &5

d&ol e 2ztest AolEYE e YUY
o 2 Yl § "} #sld Jobos Ay
1982).

o t} (Harris, dFH Y= gdo I

Fig. 1. Schematic representation of metal-[PM
(2-OH) (5-NO,)PAPz] chelates.

ligand and metal - [PM (2-OH) (5-NO,) PAPz]

Stretching Vibrational Peaks (v, ™)

Ligand and Chelates O-H C=0 C=N C=N N=N Cc-0
(endo) (exo)

{PM (2-OH) (5-NO,) PAPz] 3382 1644 1597 1581 1227
Ni(I)-[(PM (2-OH) (5-NO,) PAPz] 1589 1562 1215
Co (I)-{(PM(2-OH) (5-N0O,) PAPz) 1588 1557 1218
Cr(IN)-[(PM (2-OH) (5-NO,) PAPz] 1592 1552 1213
Cu(@')-[(PM (2-OH) (5-NO,) PAPz] 1590 1548 1209
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o3l 32vle aafo] o4 & 4-1-phenyl-3-methyl-4- (2-hydroxy-5-nitrophenylazo) -5-
pyrazolone ##olE9] ¥2| Y f{AFol Y A7

ol ulgd AsbsidA FR=F HAY A
dl 7bzl F&ol 2§ [PM(2-OH) (5-NO,)PAPz]
2FtE zhelle 1:29 §ul2 Zhsie], ML, Y 2
=¥ YA4YE UIY £ Y2, 3 YA FzE
@Al (octahedral) & Fig. 17} ¢}

3. 94 HPLCY 82| ui7|UE

1) #ejde &£ My

A4 HPLColl 4 felde] EE84c & w2y
A AelolEe] Relzelel yAEF zAlstn,
FelzAg Aohizl Y AYoly fejady
&=+ 0.5~1 4mf/min P oA W3t}
£-[PM (2-OH) (5-NO,)PAPz] #slelE E¥ &
=2 1.0a¢/mind = ez, adu]s} 7} o
A2oln, 2R Al f2|izbo] AFsln], Wi
Ag4] Aol FL ol E A7 el
old] Z F&AelEFE Rel]F|r] Y A
7171 9 &8 =7 Table 28 o}

0ol jo N 2

Table 2. Optimum conditions for HPLC

Descriptions Conditions

Column NOVA-PAK C(3. 9ma
I.D. X15m L. N=11,600,
Particle Size=4um)

Mobile Phase Methanol ‘Water=63,37

Frow Rate 1. Oxf ‘min

Injection Volume Jué

Detection Wavelength  470nm

Chart Speed 0. 5cr/min

2) fejle] =45 Sof Al7l9) odg
Pelsol 8¢ vjAE 2 AxEL 2o
A@), EBel olEDE(N) 9 £3;}AA(K)
A shAolch 2 AYAHMNE fde 477}
Yelso] ol dakg A, HH ey
z4|§ Tl Astod fejoie) =4 wslel of
& zzrleawe A4siged, 2 AF:
Fig.29} 7t} olf A4¢ fajele owtgs 2
o o4y EYgoholol, methanol/watere] ul&

-123-

Y-

j 1

4

.

-
na I

WL

e
na

Cr{ B )-[PM(2-0H){5-N0z }PAPz]
Cul I )-[PME2-0K(5-N0; }PaPz)

1. Ni( X }-{PM{2-0H)(5-NO2 )PAPz)
2 Co( H}-[PM(2-OH}(5-NOz )PAP2]

3
4.
Fig.2. Chromatograms of metal-[PM (2-OH) (5-
NO,)PAPz] chelates by the variation of
Mobile phase composition.
(Mobile Phase : Methanol,Water=A : 68/
32, B:65/35 C:63/37, D:61/39, E: 59

/41)
A. Ni{ X )-[PM(2-0H){5-NOz )PAPz]
1.2F B. Col M )-[PM{2-OH)(5-NOz }PAPZ}
C. Cr( I )-[PM(2-0H)(S-NOz JPAPz) o
D. Cuf X )-[PN(2-QH)(5-NOz }PAPZ]
10-
[oF: 5
= 06
! &
a4
A
o
.
*
oo

51 52

50
Eluotropic Strength (c*)
Fig. 3. Relationship between eluotropic strength

49

(e*) of mobile-phase and log & of
metal- {PM (2-OH) (5-NO,) PAPz]
chelates.
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o] 63/37¢ = $3<Ax7t HA YA 0<log ¥
<1§ UFA7dA Eeesl M F2 4
W ¥ (peak broadening) ¥4# x:e]¥7](tailing)
7t AagE 4UdY 4+ Uik (Glajch, o al
1980: Synder and Kirkland, 1979).

wH gejde] zAguld & 4 F&-[PM(2-
OH) (5-NOQ,)PAPz] slo]E§2] 32ujs g
258 T4 log X3t Snyder 4oz I
£ol 2] §elA7 (eluotropic strength, &*) 2] A
¥ Fig. 3of Jehuiiic}, oluf FelMrle 24 £l
o] fAAdre 23 g F& iy Yook 2
YPol A & vis}t o] e*s} log Ko YAE
3 A4AE A Jehdz U8E HAY &+ 3
t}. oM e*9} log K] PAZ} AL AMdHe
2 Avlelisle Aoz dol o]gs ¥2| fIUF
of 444 A3l 7|Qd¢ Aoz AA4dd

3) £4-[PM(2-OH) (5-NO,)PAPz] Rs&loj=
9 ol g W F
dadoz FESAAYEE Ll SloiA
ZPol 4 ojE2 o F viFlF e WAHAA
gyog Fdsin Qo Asls Sl F3q
ZH(K) ok iy oj AL =4 Ev FEAFGS
4y JAEF 2P A (Jandera, e o, 1982) 0|
2, ¥A= 459 ofEE do9ua JZadoly
234 Z (Melander, e o/ 1978: Sander and
Field, 1980)olc}. & dFolAe F&Hsiol e
42 viAJZE FHE7] A3, Szl o
He g9 =4, 2= 5o d¢E =4 3d
o}

o
-
[

£

31 3R (K)sh A =43e) A

qeisidel SEABA(C)7t HeHez AY
¥ 94 HPLC Zaddold I4asiggel o
289 5 7hA) oAFUF, & 28094 Eos} A
AR§714 Esjoh s Yoldoin WY 4+ 3
o 2 dFold YA Yelol=nyEEL A7
Aoz wimd F4e ARols dEol 94 o)
azoleazdsldd g2 F A g0y 4z
Fgof ol oF@o] Yol Aoz olAH.
P F4RGIERYFE] LelBuAAS of
8ol 2Bl Eol Sjgchd YA o) 4
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Soi Aol A §o -‘?—11%%(¢mo)3}91 A 4
log ¥ =log a+b ¢H20°u w2} log k' 7} ¢Hm-§- =
Al F A4Ee dz A4 #AE el ¥
Aelth Fig.42] Aol 2 ulelzte] log K
23 Pugy “FololE A4l vz 3 deva
Neo Aaz Al4¥ F4-[PM(2-OH) (5-NO,)
PAPz] RelolEEL A4 ¥ z22olxaali)e
Felgdol £ 8ol &nl F £ A7 A
4z & AgHH7 wWEd 244
(hydrophobic effect)oll 2ja} ol &o] Yejin
&€ I 4+ UMt

A. Ni(I0)-{PW(2-0H)(5-ND; )PAPz)
B. Co( X )-[PM{2-0H)(5-NO3 )PAPZ]
C. Cr( X )-[PM({2-0H)(5-NO; )PAPz])
D. Cu( I )-[PM(2-0H)(5-NO3 )PAPz]

L

037
Volume Fraction of Vater (#uz0)

035 839 o4l

Fig. 4. Dependence of log t* of metal-[PM(2-
OH) (5-NO,)PAPz] chelates on the
volume fraction of water in methanol/
water mixture solvent.

3-2) #FAAK) st L1 (D)she) BA
Stoll 4 ola] ALY uis} 7o) F4-[PM(2-OH)
(5-NO,)PAPz] #lsjc]E9} vjf&o] 4a2 4§
ol 4 Ejef] Z]Adgctd H4 Falduol4 Yot
£ A5 o] F4 W A4 Aol 4% 28



4 A 22008 2230l &4 F4-1-phenyl-3-methyl-4- (2-hydroxy-5-nitrophenylazo) -5-
Dyrazolons Aol ol Bol u Eo A B HY A uwrophenylazo) -5

< Felgo] ojd AP M ¥e]Tol g} e
A& Jdeldlol gob &, ol FA w4l de g
€ 2¢Y 34 S0l E AHEdE, C, AAAE
Al st ZElul {1 GofAdolA] ABEE &3}
A€ AFAE FEYo]ERYTEOl F Aol 2
sl JEoh FelPdold o] T4 R A=A A
olodAle ¥ Eulg} e AP dshdol ¢ FHo)
12 8 .
gatd A4 A aoleaddds F4a
o|E2] faAz(K)x Maigold ozl 2
Aek) & x4 (Dc)-q- g Ay geuA
4 Jehdojo} #lsf 1 PAAL g A
(Vldcil F. and V., Hamplov4, 1985).

K = (Vm/VM-l) +r'Dc

Aedy V 2 olFAd ¥3, V& ¥3¥3
(dead volume) o], r'=jrr=m/V )els m =
AA4e] Ay, j=APAFo|c), = L Xue D,
= CM. Org/CM. aqol i

2 dFolAe el AA4U vS4 L
7+ 273 2 4 n-pentadecane§ A4 332, HPLC9|

YA olgAdoz A8 $ejdn FYY

k'

® Ni( X )-(PM(2-0H)(5-NDz }PAPZ]
® Co( X )-{PM(2-0H)(S-NDz JPAPZ]
A Cr{ X )-(PM(2-0H)(S-NOz )PAP2)
O Cu( I )-[PME2-0H) (S-NOz )PAPz]

Il 1 1 1

[-¥} [-¥) oS os
Oc

Fig.5. Relationship between capacity factor
(k') and distribution ratio(Dc) by the
extraction from aqueous methanol into
n-pentadecane for metal-[PM(2-OH) (5
-NO,)PAPz] chelates.

-]25-

methanol/water (63/37) &¥& A}&3}of iy
22 Z4-[PM(2-OH) (5-NO,)PAPz] #uje|E&
ol ¢ D gt# 77 FAsigles, KADE =
A% DA I Fig. 500 vehiglc,

oM 2 uke} o] D o} K3l Al vl
2 AA4E 2 fA%x2 od 99 4§
A7},

o] Faye & AFohy A4 FE&-[PM(2-
OH) (5-NO,) PAPz] #slo]E 9] fa@dulol 48] nf
FEL dolA UAY vis} Fo] £ 8oh4 Azlof
71§ g oy Yoz AYUUAY 4
Agdel,

3-3) $3AAs} x9to| #A

Yoz M zzojeaddMe 257}
42 Afol dg§ F+ FLY U=l F g
Agt A a2aleadFoME AR o &R
of u]X= 222 Ja§ aA neisx gt 2
2y 2xo Fobo $ol9 e d ZhaAlA HY
o Ei§& FoHIGE A4lo] LiAHA %
HQ g4ole] wA § 229 J¢§ A 22}
Eadaold 259 g2 AF Hde o] 437
g A7 ol Az glc(Melander, ef al
1978: Sander and Field, 1980).

Fig.62 ¥oige] =& A7 2 34
#o|eg asnle o Pold Aojc}. a0}
2ol F4-[PM(2-OH) (5-NO,)PAPz] x3f
ol2gof ¢t In K3} AH° Zte] 27§ Ao
2 vlasle] Bl QuiMow In k3to] LS
X MH° o] Fohsle A4 29l

azojsaelziold FYAA(K)E 3l A
At A ZA4Y wie) dAYA (YL K)o
F=0Kel TAEF Zech o714 ¢v AvlE
(phase ratio) & o] 42| Sujofl i@ Axl4s
33olzj, NOVA-PAK C,, ¥2i¥9 B¢ &4 1/
2.6 A=xolgt, = HYA4E K9} 4G°(Gibbs free
energy) obel WA AG°=-RT In Ko|v{, 4
M2 Ao 4G°=H°-T4S%0l2g A Al§ ¢
3 fgdale g ol EEQEN s} HEA
E2ge] BA4c2 s + U4

In ¥=-4H°/RT+45°/R+1n ¢
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. " 4 @ Ni{ I[)-{PM(2-OH){5-NOz )PAPzZ]
. 4 o3 8 Co{ X )-{PM{2-0H){5-NOz )PAPZ]
A Cr( K)-{PM(2-0H){S-ND; )PAPZ]
O Cul I )-(PM(2-0H){5-NOz )PAPZ)
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L. Ni(I)-(PM(2-0H)(5-NOz }PAPz) 3. Cr( N )-[PH(2-QH}(5-NOz )PAPZ]
2. Col N )}-[PM(2-OH)(5-NO; }PAPz] 4. Cu( X )-[PM{2-0H){(5-NOz )PAPz)

Fig.6. Chromatograms of metal- [PM (2-OH) (5~
NO,) PAPz] chelates by the variation of
column temperature.

(Column Temp. =A:22, B:27. C:32
D : 37, E:420)

£ Aol & of Aol ojs £t} Lxo)
o] PAE =AY van't Hoff plote] 71-¢7)(-4H°/
R)28% &3 0] o] Aol Ax|4oe Ho|H uf
9 FFo|deF T, FM(LS°/R+nd)=
Ve EZAo|AE2 W F A4bsted Table 30§ 45
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Fig.7. Plots of In k'vs.-4H° for metal-[PM(2
-OH) (5-NO,)PAPz] chelates.
T IA £ Tol4 %Ea“ilzl'(kr')x‘f &y 2
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In k'=-4H°/R(1/T-1/8)-4G} /°R3+1n ¢
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Table 3. Effect of temperature on the In k' for metal-[PM(2-OH) (5-NO,)PAPz] chelates.

In K at Temperature (C)

Chelates _ -4H® 45° r
22 27 32 37 42

Ni(1)-L, 0.23 0.09 0.03 -0. 05 -0.13 3.17 -8.4X10° 0. 989

Co(m)-L, 1.32 1.05 0.92 0.75 0.57 6.65 -1.8X10*"  0.994

Cr(E)-L, 1.70 1.4 1.30 1.11 0.92 6.87 -1.8x10*  0.992

Cu(l)-L, 2.24 2.06 1.96 1.79 1.75 4.23 -9.4X%10° 0. 986

L : Ligand [PM (2-OH) (5-NO,) PAPz]

Units of JH® and 4S° : Kcal/mol

r : Correlation Coefficient

Mobile Phase : Methanol/Water (63/67)
Flow Rate : 1. Omf{/min
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Fig.8. Calibration curves for metal-[PM (2-OH)
(5~-NO,)PAPz] chelates.
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