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RS, HQ (FDGHMSE TR, ) 2 ERE L
THBRO X HITER L7z REOTE B K Ca(ll) Dl
HEERCIE, pH &AL LT, £/ 7 0 ofg, B K
U7y FiREH) [2-FNVERY) ) 2¥ Y A)VE VB (MES),
3-FENKRY 2 Fu)y ANK B (MOPS), N-MY A (k
FaF T AF W) AFN-3-7T3I 770Xy ANE VB
(TAPS), N-¥Z70A~FINV-2-73I /)L ANKVEE
(CHES)] % Hv, #3fREE K OKERILTF Y 7 A% v
TpH ZHE L7z, WA S L LB b EE2 v,
R TRTER T ZIZZEND EOMEOD O % Flvi:.

Cu(Il) DB E LT, WIMESEH (99.99 % +) &
BRI L, BIERBEZ A CAREZE T LICLD
EE % B L, 0.050 M Cu(ll) @B EMEEERRE L
7z.

2:2 & &

H A5 V-570 TUERAL T BLA 0 EE B % il BRI BE
W72, B2 26100 BUEYGY — < VR FIo65600
FEET R O H 37 7-8270 BUARSRIF R G ¥ — < ¥ o650
JERERF A Cu I HE DA M L7z, — T 0 BEHF IS 1,
TAITEC SR-1 BliR & 5 B2 L, 454 250 M THk& 95 L
7. pHIZEIZ1E, HORIBA 9678-10D # J A # A M &
HORIBA F52 B pH X — % — % flif L 7z.

2-3 HMHEAEOERK

2:3-1 HO,Q DA I IfEv, HQ A5 5-7 1
TXAFN-8-F /1) ) — VIEBREZ R CHER L UL,
JCH# AT % OY TH NMR C A 5E L 7z, o6 3 40 4 &t B4l
(CHNO, : C 69.83 %, H 5.86 %, N 7.40 %), Hl & 1H
(C 69.58 %, H 5.82 %, N 7.45 %). 'H NMR (HO,Q,
CDCI3) : §=3.39 (s, 3H, O—CH,) ; 4.79 (s, 2H, ¢-CH,—
0) ;7.09-8.81 (m, 5H, ¢).

2:3-2 HBrO,Q D&K WM#Hz2ZEZ 4L
HO,Q 0.40 g (22X 10 *mol) % * ¥ J — VIR L,
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Fig. 1
CCl, 0.1 M (H, Na)ClO,, 25TC.
HBrO,Q ; &, HIO Q.

Distribution ratio of HL as a function of pH

D, HO.Q ; .,

6 MIEMEAINZ, HELAEPS 1.6 mM BRI Y 7L L
88 mMREALH V) 7 A% E LK (4.8 X107 mol Br,) %
WL, SET1n#IELZ KEBEF MYy A THIIL
THERYZ B RS, 01 M7 ANV VERARER, K
TARTHEG L. LkE 7 0o RV ACEMRL, KTHRE
Ve U728, 700V A E#EBESETRGSED S8,
Iy = b HEENSLZ CESNEE M
(C;H0BrNO, : C 49.28 %, H 3.76 %, N 5.22 %), ilEfE
(C 49.15 %, H 3.77 %, N 5.38 %). 'H NMR (HBrO,Q,
CDCl;) : §=3.40 (s, 3H, O—CH,) ; 4.76 (s, 2H, ¢-CH,—
0) ;7.50-8.81 (m, 4H, ¢).

2:3'3 HIOQND&K M#H'2ZEICAWML L.
HO,Q0.19g (1.0X 10 *mol) & X % J — VIZHML,
1.0 X 10 MIEIEHEREF P Y7 AL 20x10°M I 7L
U A ZELKER (1.0x10 7 mol L) #MA, 5612,
BRI TR THRELL. KTHRE, BTV
THIB L, 3EALF BT A8MO 01 M 7T A2V CERK
B, KATKRTHEL, BB FVE2ERETLILICX
DREMENL R, T8 —UhLEER L. TR
B (G H,INO,: C41.93 %, H 3.20 %, N 4.44 %),
A (C 41.97 %, H 3.19 %, N 4.44 %). "H NMR (HIO\Q,
CDCl3) : §=3.39 (s, 3H, O—CH,) ; 4.74 (s, 2H, ¢-CH,—
0) ;7.50-8.79 (m, 4H, ¢).

2-4 MHEEOHE

1.0 mM OFEEH] & 0.10 M D (H, Na)ClO, % & /K4 5.0
mL {2, 1.0 mM O3 2 &4 UEAL ik #4 5.0 mL %
Mz, 1h#ke S Lz Mo#ER, AKMEZIO ML pH %
HE L2 72, BNCAKM 1.0 mL ZH) H L 1 M BREEE
TE 22 X THEHKICHNL, ENZNORIEDORIE K
BT BBOEZME L7z, ARHOBOLE S FERIZ I
L, MitHORERED SRS (D) ZHEML.

25 &EAF>DHE
1.0X107°M ® Cu(ll) 4 * ¥ F T 1.0 mM DOFEEH % &
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Table 1 Distribution constant and acid dissociation
constants of HL at 25 C

HL log Kpr PK..NH pKa,OH

HQ 2.05% 5.00"” 9.66"”

HO,Q 2.11 £ 0.01 4.80° 9.42¢
HBrO,Q 2.35 £ 0.02 3.35 = 0.04 8.19 = 0.03
HIOQ 3.17 £ 0.03 4.34 £ 0.07 7.12 £ 0.06

CCl, 0.10 M (H, Na)ClO,. a) Ref. 10 ; b) Ref. 11 ; c) Ref. 3.

£ 0.10 M (H, Na)ClO, /KA 5.0 mL 12, 3.0X10 ' M ®
M RIEZ S L IELRE 5.0 mL ZM02, 30 min k& 9
L7z, MsrEEt:, KMo pH 23158 L7z, AR &
nzCu(l) #ER/T 57201240 mL Z5WL, AED
I MAEEEE 30 min k& 9 L, Cu(ll) 28l L7z, 1EH
% T OS2 D KA & W T A R O Cu(In) R IE %
JET WOt ERt 2 He Tl L, M (%E) KO HES
W (by) ZHEMLZ.
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IZEIT B,

_ [HL]org
T [HLL ]+ [HL]+[L]

(1)

ZZT, Tflorg iZAHMEZ, THOMNDSDIZAKMEZ R
F. Ho L' KU HL OWEIEHEE % Z NI K KO K, on
&L, HL OME LR FE - KB DS ERM % Kpr £ T 5 &
K1) BRKD L) icEEh 3.
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L7z, #E3E% HQ Ok & & b 12 Table 112779, HO,Q
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log Dy = 2log [L ] + log K. + 2log Kpr + 2pK, on
(6)
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Fig. 2 Distribution ratio of Cu(Il) as a function of the
L~ concentration in the aqueous phase
3.0%x10"*-3.0%x10"> M HL in CCl,, 0.10 M (H, Na)
Cclo, 25C. [1,HO,Q; @, HBrO,Q ; A, HIO,Q.
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log Dy = 2log [L"] — log (1 + Bi[L7] + Bo[L.7]%) +
log K« + 2log Kpr + 2pK, on
(7)

ZZT, B R By iE, FNENAMATO Cul,” KT Cul,
DERERTH 5.

I EEE D Kor L Kong, Koon ZHWT, KA OR
T L] 2R L, log Dy % log [L' ] ICHLTT
o b L7z Fig. 213”9 X912, HBrO,Q KU HIOQ 12
BT, FEBRL R CEMRBERD T S, KA
DEERDFAENIHTE L Z LA 5. —T, HOQ D
Zay MIMFRERD, [L7] OFWHEET—EHISEoWw
Tw5., 2, KB TO Cu-LEMEOIFEERL T
5. LiesoT, #hehnk(6), (7) ZHWTRN R
BT L. Hoh B, R Kpy, Ko % Table 2
RS, HOQONT 7 UUIC L > T K F L LA L
72, HRiZ, - FEL7ZHIONQIE, ZhETicmish
72 HQ FHHEAKY DI TIRKD K, & b DT L2 h o7,

Table 2 I2BWT, “HREEEH (KpufBs) Rz &
25, HOQ FHEARMTIZIZT BNz L 52 L Z RV
L7z, 22T, KpufBe MZIHEMETH A DIE, nusr 1t
(12X D HIOQ #FHEMAOHEEMEAMKT L, MIG$ % Cul., 8
Ko B, DL F A FHENL A, 2O—JTna sy ALk
D CuL, 88RO SEER (Kpy) OISR BRI 5
o0l EZON5. HQ ZHWTAIN) 2 EDEEA +
YA L2BRIS, SRR DRLALIR R E 1 12K 0T 03K
FHRACLVBEMT L EmbR TR, 20
B, SEEHEL, ARHENOMBEIZK. ol
Fi235-Yruu7x/—)v (DCP) %ENT %%, DCP
ARG FIH b > TRAEEEFICKE/HEGL, SEA A
Y OSSR T 5. 22T, Cu(ll) -HO,Q FHEMFR
WBWTZOBRZWIET 572012, KERKEMGMHE L
TDCP ZFEIML, Cudl) OFHIERIIFN KITT 7 7>
07 LD B DOV TN

1l

3-2-2 KRFEAHS5E (DCP) OFE  DCP iR
L 72 B BT TUELUT O AR ) 7.0,
CuLy,,, + nDCP,, = CuLy* nDCP,, (8)

Table 2 Equilibrium constants of Cu(II) at 25C

HL log K. log Kpu o log B, ) log Bs o log KpwBe
HQ 1.17% 1.82° 11.96 22779 24.59
HO,Q 141 £0.099  1.53 %0.03 1210 £0.08  23.19 = 0.04 24.72
HBrO,Q 3.83 + 0.10 — — — 24.91
HIO,Q 4.27 +0.12 — — — 24.85

CCl, 0.10 M (H, Na)ClO,.

a) Kpu = [CuLslyy/[Culs] 5 b) B = [CuL"]/[Cu® 1[L7];

¢) Be = [Culy]/[Cu®"][L7]%; d) Ref. 15 ; e) calculated using Ko, = KpyBaKaon'/ Kor'-
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-4 -3 2 -1
log [DCP]org
Fig. 3 Effect of 3,5-dichlorophenol on the
distribution ratio of Cu(II) in the HL-CCl, system
3.0x10"* M HL, 0.10 M (H, Na)ClO,, 25C. [,
HO,Q; @, HBrO,Q ; 4, HIO Q.
CORIED AR o WKRO L I IESN D,
[CuLs - nDCP],,,
Busn = : : (9)

[CuLQ]m'g [DCP]org "

CuQ, ¥ L — bOY&, DCPIE 25T FTHINT 5 LA
HMo5NTHBY™, DCP 2RI L 72RO SR (DY) 13K
ADEIICEKINS,

_ [CuLyJog (14 Buci [DCPloy + Busa[DCPLur *)

Do
M [Cu” 1(1+ B[L 1+ B[L T

(10)

SR DELE (Dy/Dy) ZKRARD X ) I2ET

Dy'/ Dy =1+ B i [DCPoy + B2 [DCP],," (11)
DCP K3 5 Dy' /Dy D7 H Y % Fig. 31I/R7.
K1) ZHOCTIHRBRAZFET 4 v T4 Y7L DR
ML, #5N72 By, & Table 3 127" 3. HBrO,Q & HIOQ
T Bt LT L, D13 B BB S NG5 72. N1
7 AL THI R ORI EDS R T 5 2 L I2 X - THRES
OB BRI T OEEEIMET L, KEKEGZEED
T35 EDMrDOLNIT. ZHIZED, $kosEK
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Table 3 Association constants of Cul, with DCP in
CClyat 25 C

HL log Bassa log Bass2
HQ 2.56" 4579
HO,Q 2.40 *+ .20 4.67 £ 0.07
HBrO,Q 2.05 = 0.04 —
HIO,Q 1.69 + 0.11 —
a) Ref. 15.

My, DREBPHERT LI LNFHHTE S,
4 #E B

HO,Q @ 7 a4 b & 2 Bk Pk & OB TEE O 3K
MHER SNz F72, 7T ALY, CuID) X
THHIMBEDE L WHRP S S, FFIZHIONQ I, 8-F
1) ) = VB % FW 7z Cul) OHBIZBWT, Kb
Wl EE D2 EAGh o 7.
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Effect of Halogenation of 5-Alkyloxymethyl-8-quinolinol Derivatives at
7-Position on Extraction Capability of Copper(II) Ion
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Novel 8-quinolinol derivatives, 7-bromo-5-methoxymethyl-8-quinolinol (HBrO;Q) and 7-iodo-
5-methoxymethyl-8-quinolinol (HIO,Q), were synthesized by halogenating 5-methoxymethyl-8-
quinolinol at the 7-position. From the distribution behavior of the reagents between carbon
tetrachloride and water, an increase in hydrophobicity and acidity by the halogenation was
confirmed. Furthermore, a remarkable increase in the extractability of the Cu(Il) ion was
found. It was shown that HIO,Q had the extraction constant of Cu(II) which is the highest in
8-quinolinols reported so far.

Keywords : 8-quinolinol derivatives ; 7-iodo-5-methoxymethyl-8-quinolinol ; copper(II);
extraction constant ; hydrogen bond.



