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The retention properties of mono-nitrated 2-(2-pyridylazo)-1-naphthol (xN-o--PAN, x = 3 or 5),
in which a nitro group was involved at the 3- or 5-position of each pyridine ring, and their metal
complexes in reversed-phase high-performance liquid chromatography (RP-HPLC) were investi-
gated. The retention time for the neutral complexes became longer in the nitro derivatives sys-
tems than in the o-PAN system. The bulkiness of the nitro group strongly influences the reten-
tion time for each metal complex. The peaks for cobalt(II) complexes as well as that for
cobalt(III) complexes were observed in the N-a-PAN systems. Moreover, only in the 3N-o-PAN
system, the retention time of the reagent itself was observed to be shorter than that of the cation-

ic Co(IIT) complex.

The acid dissociation constant, the partition constant, and the crystal struc-

ture of 3N-a-PAN suggested that the neutral form exists as a hydrazone (keto) tautomer.
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Table 1 Crystallographic data and experimental details for 3N-o-PAN

Formula CisH10N4Os
Formula Weight 294.27
Crystal System Monoclinic
Space Group P2,/c

a=17.490(3) A
b =15.799(6) A
¢=11.138(5) A
B =103.626(5) A
V=1280.9(9) A’

Lattice Parameters

VA 4
p 1.526 gcm
F(000) 608.00

u 1.11cm ™!

20 max 55.0°

No. of Reflections Observed 10381

No. of Reflections Used 2597
(I>0.50(1),20<54.97°)

No. of Variables 239

R" 0.067

R” 0.074

R 0.147

Largest Residuals 0.40, —0.40e A’

Shift/Error 0.003

a) Ri = X||Fol - |Fc||/Z|Fol for I>20 (I) data, b) R = E(FoFc’) /SFo’], ¢) Ry = [Zw(Fo™Fc)*/Sw(Fo’)*1"*, w”
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Fig. 1 Chromatograms of 3N-a-PAN (A), 5N-a-PAN (B) and «-PAN (C) com-

plexes

Mobile phase: acetonitrile-water (70 : 30, v/v) containing 0.01 mol dm °
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Fig. 2 Chromatograms of cobalt(II)- 3N-o-PAN (A), 5N-a-PAN (B) and a-PAN

(C) complexes

Mobile phase: acetonitrile-water (70 : 30, v/v) containing 0.01 mol dm * aque-

ous MES-NaOH buffer of pH 6.4
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Fig. 3 Determination of the acid dissocia-
tion constants
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Table 2 Dissociation and partition constants of o-

PAN derivatives
log Kp
Reagent pKaom
Chloroform Octane
3N-o-PAN 10.2 5.1 1.6
5N-o-PAN 7.2 7.6 5.1
o-PAN 9.3 — —

B LCTH pKaony 23RKD, ZNHOMEZEHVAIMEIC K -
TP TOMmMEEHERIN L2, /2, a-PANIZDW
T, SCEMED' 2 W CRBRICHEII L. ZofEs
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PAN (ZDW T b [AAkDMGET 2175 72. pH>12 T3, 47
RO log Dy 1Z:(2) THZ LN 5.

log Di. =log Kp — pH + pKaom (2)
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7ok R % Fig. 4 KU Table 212789, 7 U BKIL AR,
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5N-a-PAN & ) /NE L Tr o 7278, Z 073 A AR
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Fig. 4 Determination of the partition con-
stants on 3N-o-PAN and 5N-a-PAN

Organic phase: (A) Chloroform, (B)
Octane; &: 3N-a-PAN, O: 5N-0-PAN
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Fig. 5 Determination of the extraction, par-
tition and formation constants on the ion-
associate of Co (III)-3N-a-PAN complex cation
(CoLs") with chloride ion in the l-octanol/
octane (3 : 7, v/v) mixed solvent systems (A)
and with perchlorate ion in the 1-nonanol/
octane (1 : 9, v/v) mixed solvent systems (B)

ENTWAEIERNSY, B RSV URICHYST BHICEY
v, F72, O(1)-C(6) DHEiEEX 1.2423) A THo7z. 7
/= )VEl (C-OH) KRU'F /4 F# (C=0) OE#EWNZ
HHEEDS, ZNZFN1.38£0.014, 1.22+0.01 A &Hifrsh
TWbHDT, F /A4 FRITHY T B MHEICHD T, B
N(2)-H(10) & T° O(1)-H(10) OHiEkix, ZNF7 0.99(3)
A, 181(8)ATHY, N(©2)-H(10) O1) KEKAZEZRL
TWwab. MIAT, O(2)-H(10) DHEA 1.98(3) A TH 5
ZEnH, N@2)-H10) O2) KEHEDAELTWE LE
AbNb., DEoZ kXD, SN-o-PAN B HFIZB VT
LD TRERE TV Y (b)) BMELTHELTNS
LR ENS (Fig. 8).

Cclo.w / 103 mol dm™3

Fig. 6 Determination of the extraction, par-
tition and formation constants on the ion-
associate of Co(III)-5N-o-PAN complex
cation (CoL,") with chloride ion in the 1-
octanol/octane (3 : 7, v/v) mixed solvent sys-
tems (A) and with perchlorate ion in the 1-
octanol/octane (1 : 9, v/v) mixed solvent sys-
tems (B)

Table 3 Extraction, partition and formation con-
stants of Co (III)-N-a-PAN complexes

Reagent Counter anion  log K log Kp log K¢
3N-0-PAN cr 3.81 0.49 3.32
ClOy 4.31 1.01 3.30
5N-0-PAN cr 3.63 0.51 3.12
ClO, 4.65 1.29 3.36
4 f it

oa-PAN O = b T gFERIE, ZEZ NV NAD k%
BT 5. 72, —~WE~TFaiR7T Mba L Rk, %
ERINV (D) KRB THETH 4. ¥4 HPLC 12
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H8

Fig. 7 Perspective view of the molecule and the num-
bering of atoms

Table 4 Bond distances (A)

distance distance
O(1)-C(6) 1.242(3) O(2)-N4) 1.227(3)
O(3)-N4) 1.237(3) N(1)-C(1) 1.340(3)
N(1)-C(5) 1.335(4) N(2)-N(3) 1.336(3)
N(2)-C(1) 1.387(3) N(8)-C(7) 1.323(3)
N(4)-C(2) 1.461(3) C(1)-C(2) 1.403(4)
C(2)-C(3) 1.385(4) C(3)-C(4) 1.370(4)
C(4)-C(5) 1.386(4) C(6)-C(7) 1.482(4)
C(6)-C(15) 1.467(4) C(7)-C(8) 1.443(4)
C(8)-C(9) 1.331(4) C(9)-C(14) 1.448(4)
C(10)-C(11) 1.392(4) C(10)-C(14) 1.403(4)
C(11)-C(12) 1.391(4) C(12)-C(13) 1.383(4)
C(13)-C(15) 1.399(4) C(14)-C(15) 1.409(4)
N(2)-H(10) 0.99(3) C(3)-H(1) 0.99(3)
C(4)-H(2) 1.03(3) C(5)-H(3) 0.98(3)
C(8)-H(4) 0.96(3) C(9)-H(5) 1.00(3)
C(10)-H(6) 0.95(3) C(11)-H(7) 1.02(3)
C(12)-H(8) 1.00(3) C(13)-H(9) 0.99(3)
O(1)-H(10) 1.81(3) O(2)-H(10) 1.98(3)
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Fig. 8 Hydrazone (keto) form
for 3N-a-PAN
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Y)Y UVBRD 3 H B NVIE A= PaFEa AL 2-(22¥) YV T V)-1-F 7 b= D= b uaifEgk
(xN-a-PAN, x=3 or 5) RUZDOEEIEEROFMEEEAEZ 0~ N7 T 7 4 — 2B B IRFEE 7.
N-0-PAN SR TlE, o-PAN RIZHARTHUESERORIFARE o7z, = P RO S5 S ROREFIC
i B E RIET. £72, N-o-PANRTIE, Co(lll) $EIZHBAADI L, Co(ll) $EED Y =7 DL
72, B2 3N-0-PAN RICBWT DA, RIEDORFFREM DA 4 M TH B Co(lll) FEARDRFFRE L 0 &5
(el 2 EAPIEEES NIz, 3N-0-PAN OEEREEEL, AEEH, HMmElx, Zohdirxe vy (5

b HEFRVERTHEAEL TWD I E2RRL 7.



