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SPFINEEETAYVSF YR L[ P F TV ANRZ N2
YT )ZFNIEF Y = (L4e)'" & 2-(22- VYT
JIFN)8F ) 7 —)b (LAd) ™ JF-ICER L »
FNb, 2RV INEF Y ) — LB BEWEE T AT
VBT AT IV L O Knoevenagel #i & FUSIZ & D Fig. 1
ICRTAF— AT 72"
ZOMORIE, 70% BIEFEER, WR, FVAR(eFoF
VAFIWVT I AY Y GBI R), KBS MY T A,
BOVFFH o0 TRTNTEHRAEELHW .

2:2 & B

pH OHIEIZIE TOA B HM-5S Bl pH 2 — ¥ — %, R
A7 PVOREIEIZIE HASGIEE V530 for Windows #41
WS ERERZ H W2, 2, BRI (UV) A2
PV O VIEAEE 10 mm X 10 mm D b D% FH W
7z.

2:3 HEBRED UV AT MIVEIE

FEERICIIH 300 ml DF 5 AKBEMAL, 1.0 MBHE
P 20.0 ml, 2.0 M ERER/KVAIL 1.0 ml, 2.0M b ANy
77 —KEBEE1.0ml ABER AN, KEMATREL
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L4a COOCH, COO0CH, 2-[2, 2-Bis (methoxycarbonyl|)ethyl]~8-quinolinol
L4b COOGCH,CH, COOCH,GH; 2-[2, 2-Bis (ethoxycarbonyl)ethy!1-8-quinolinol
L4c  COOCH,CH, CN
L4d ' CN CN
L6a  COOCH,  GOOCH,
L6b COOCH,CH, GOOCH,CH, 2-[2, 2-Bis (ethoxycarbonyl)propyl]l-8-quinolinol

2-[(2-Ethoxycarbony|-2-cyano) ethyl]-8~quinolinol
2-(2,2-Dicyanoethyl)-8-quinoiinol
2-[2, 2-Bis (methoxycarbony|)propyl]1-8-quinolinel

Fig. 1
ligands

Preparation scheme, structure and name of

100ml & L7z, RICEIE Lda © 200X 107*M VF F 4>
B 100ml ZHNZ, COBREZERFFT 25T -
7o, ZOWWIZ 16 M DKL MU 7 LKBEEEHE A
WTL, pHZ 1~13 I TEILESYE, & pH TOBHEED
UV ARZ P VEBAIZBWT10~15 5, 7VH U
BWTH 10~15 BHE LAY, oY F Y FIiZBWTd
FEEDBVER AT o7z, ZDE &K/ IVF Y VBEBEH
WZBI1F% pH X — ¥ —DFHEAIKFTORAELF L TR
W, I2bb

G-electrode | H* X~ ,Hy0,dioxane(Y %) | K" ClI™ |
Hg2C12 Hg

HBENIZED pH A= — DA B LEDROKEA
F VIR [H'] & OMITIERRAEL L TW B HEIM S h
Tw5,

—log[H"]1= B +1logU’ + log r =«

r 3 ORMTOFHERRBZIRL, T Uikt v
TREE 0 12 BT A HELRET, BEOMBICL > THRES 1
RIBWRR & HHEMZICHET 5 FBDFHEHERLT
Wb, U AKRFTiEloglU’=0TdH 5. AHORETIX
B o7z pH XA — ¥ — DA % Takamoto b DHIERHFEIC
HEV = 0.10 DIBIEE L 727,

72, 25C BT BK/ VAFYV50% v/vIERDOH
C7u b)Y AEH (pKa) X16.08 TH D™, Eefo
pK. 13 6.56 LHEE SN0, Y ROV TIE, K, ¥V

FFF LTI L THZ20BAMEIEEDLS VWb DL
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BEL, ZOWESFEAETOpK, ZAPLFEL 8.09 & L7z,
CHODENS ZOWESEMHFTOA F VHBEE pH 1.0~

133 DETO0.11~0.12 & FHE ST

2:4 HE &EFEO UV AT MVRIEE 1:1%L
—MDEREH (B—ZFRERTEH) OtE

23 DABWIC, 1L.OX10 M DOEBA T VKB 4.0
ml ZHZKEMZTHEE100ml & L7z, RIZEE L4a D
200X 10 *M V4 FH VEH 100 ml ZMAZ, ZOBERE
BRAMTT, 25T o727, HLid 23 LRABOBHRME
#fTo 7. CORISHEP TR, [REI/[EBAFV] @
ENVBERIZ1/2 TERBA T VPR E2-TBY, 1:1
FL—FOALPEELRWY. BONAEZUVARY PO
WERREDLS1:1FL— FOB—BREBER (K) %
BE L.

25 UVANRY MAIEICEB4BESFL— FNORE/&
BEVHREELE 2: 1%L - MNOLEREHEE

2:3DABMIZ1.0X 10 M DEBA F ¥ RIEM 2.0 ml
EMAKZMZCTHREZ 100ml & Lz, FORICVTF
FrmlEZMEE. TOBERIC 16 M OKEELF 1)
LAKRBEEMZ, RE/EB=1/1 FL— FPRAOHIN
ERTEIIICpH ZRE L. ZOBRD 3ml 2 Y UV
A7 PVHIROZBIBAIE L7z, KIZ, 5.0x107°M DR
BIOFIHVBEEEH I ml T2 LROESBE BRI,
350~ 550 nm (2B 1T HRILY — 7 D5 L RE/ LB TV
7y bL, COBME»OXFL—MORE/SEBD
MELERD, BRPOLBAE/ER=2:1FL— b2k
BEsk (k) ZEHE L.

3 HERLER

3.1 ERIFOBBRETHORE

I L4a WD pH 2 BAL S H UV AT MV EHIEL
Tl Ah, 2XFN8F ) ) — R L 7RIS
ORI, UVARY b VIZEBEE D & plEAZ L S
% & Fig. 213" £ 912 323, 362nm (2-A FV8F /Y
J —=IVOBAEITIE 321, 351 nm) DWINE — 2 SEAL,
306 nm (304 nm) DOWRINYE — 7 WAk L”. 317 nm
(817 nm) IZHEBINE BNz, T/, pHEHUDRL T
WA YEANELEED L 306 nm (303 nm) TOWRINY —
WAL, 338 nm, 362nm (337, 362nm) DWILY
— 7 3WKRL, 321 nm (320 nm) CERIUTAHNT.

8F /U = MEEWIRD &5 HBBEREE RS T
ZERHSNTV Y, | '
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Fig. 2 pH dependence of absorbance of L4a in 50%
aqueous dioxane solution

Table 1 Acid dissociation constants (pKa.) of 2-substi-
tuted-8-quinolinols and formation constants
(pK1) of 1: 1 Cu chelates

pKa pKae logk:
L4a 2.81 11.77 10.93
L4b 2.66 11.81 11.13
L4c 1.75 10.99 9.91
L4d 1.52 10.76 —
Loa 3.75 11.67 10.83
- L6b 3.68 11.69 11.31
2-methyl-8-quinolinol 4.71 11.54 11.63
+ == +_z I o
N R N R N R
H H
OH i "o "0

HA* HA A

Lda 22T 362 nm IZ BT 2 BOLEDE LD & BIEFE
W/ MEEBT MY v AL ) 44 VHEE 011~0.12 &
LBOYF Sy /K= 1/1 BEE TORGSEER
pKa, pKae ZH/DZREC L ZERAHICE Y KD
 pKu = 281, pKa = 11.77 D% B, Lia L AREOH
B D ROFRKED pKa, pKa DE%E Table 1133
7. ‘ ~

Fig. 312 360 nm f1EICB1F 5 ZAEORINEE & pH
ZlbOBBRER L. EREE 22 FV8F /Y ) — )b
ERIU &9 RBIREALZR 2%, BEMICE VT pH Z1L
DHRIBEDENLTFEEND pKay BIREREIZBVTH
BELLTWBDIFLTT VA VEITD pKe i2DWT
REDELNECEPFRD SNz, 85I pKy DI,
BUH Y FIZBWT 2AFNV-8F /17— )L YHHBIC
NS, 2 WERESBETRIITETHLHEZRL TS,

Fig. 3 pH dependence of absorbance at Amax (360
nm neighbors) of 2-substituted-8-quinolinols in 50%
aqueous dioxane solution

T, AFNVZATFIV (@) L0 F NV ZXFNV (b)
OFHFZFOFRIEH. 2LT, REL6LDVDL4DH
B pKa fEAVNE NI ERHF ) YERRTF~NOETR
BIBTRA L4 BT LY REWT L2350 5. LaL,
Fig. 30°5 b %5 & H 12 Ldc, L4d TREBREHOKRD
BHAICBWTE 2B~ EHEERET, hoREL
FIRRDENEETIE pKa ZRKDDHZ LIZTE ol £
ZC, 22AF)IV8F /1) J—), Lba, L4b, L6a KU L6b
BT ([HAT] - [HAD /([AT] — [HA]) ORIERE
BV 0.6 HIBOMEE £ 5> TWDH I Ed 5 Lie, Lad
ZBWTH 0.6 EAE LT [HA] OESEEEHIE % Pesdn|
BAHC LY pKa 2HE L7 E 25 Table 1122817724
BB pKelZBWTYH, Ldc, L4diX, TV AVHOR
YGRS E LD T, pKaliZNI{BoTWSE, 2
DI, =MV NVEBBREOHEIZIATNVERELD
pKa AN S VO, FERo~o yEBI X FIVEOTEE
KEOBBHECROBEL -FLTwE™. $/2, 14d 1
oV Hy FERRY, EbOTREGZEEEZL DL
VSRR LTz,

32 1:1¥L— MOFE—BREREH (K,) OFHE
[L4a]/[Cu® | BEK % 1.0x 107 *M/2.0x107*M (E
VEE1/2) CLTERBEICARL, ZOBBEO pH % 1
~7 FCEALEET UV AR PV LZIEL:. 2O
B pH 1~ 4 MR Tl HiL4a” ORI TS % 362 nm DRIL
BFEIL, BLALEDONELhB. RICpH4LET
393 nm IZH 72 e WINASEED b zd%, Zhid, Culda’ ¥
L—bOBRIEZEZ SN, %72 335 nm ([ZFERIURAH
hiz. ¥ Lda D pKa 1L 281 THY, pH4LLETHE
Lda ® 90~99% A3 D HL4a ORI CTHEL TS, L
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72080 C, TOEBTTOREL4 LETQ) XL —
FAEBRKIGIZFR (1) DL ITRENS,

B
HLda + Cu?* === CuLda*+H" (1)

A1) 5 Culda”™ DFEES k' EX(2) TRER
5.

ki'=[Cul4a’1[H"1/[HL4a][Cu®"] (2)

ZZC, REEL4a W) OABREZZENLER
[HL4alo, [Cu’"]o & L, pH6.5~7.5 TORE Lia DA
DWIEE Da, Culda’ ¥ L — FAEEIEKT 2 pH T
OWIEEE Db & L, & pHIZBITHEHMOPSLER D &
FThiE, £ pH THEKT S Culda FL—FORE
[CuL4a™] 133X (8) TEMETLIENF MRS, .

[CuL4a’] = [HL4al, X (D — Da)/(Db — Da) (3)
0.00012 T T T
-—g—ob?er\lleg gurve
0. 0001  —— J==8-=-calculated curve - B ©
8 10
4
w
T
= 610°
3
393nm
TR i /
” \\ y.
2 10 gl
4
0 beweltowet® 1o bl
1 2 3 4 5 6 7 8
pH

Fig. 4 Fitting curve by leastsquares method of
L4a/Cu®" = 1/1 chelate

[Culo=2.710 X 10™*M, [HL4a]o, = 1.000 X 10 *M

KAGAKU Vol. 55  (2006)
ZZT, Db> DaThhiF, R(3) @dxk(4) TPl
[CuL4a*]=[HL4a], X D/Db (4)
WEEEORA FIREE [HL4a] &80 D) BE (e’ 13%h

ZNnR(5), (6) LOLEIEHES.

(5)
(6)

[HL4a] = [HL4a], — [CuL4a’]
[Cu® 1=[Cu®"]o — [Cul4a®]

L7228 T k' 133R(5), (6) 23R(2) ITRALZR(7)
TEHET 2 HEI MRS,

k'=[Cul4a’][H"]/([HL4a], — [CuL4a"])
([Cu®"]o — [CuL4a’]) (7)
(7)) ZBBELT [Cul4a” ] OFERD, K(4) TF
BLZ2ZpHTO [Culda’' ] E—HTH LIk HEE
b S B A FEIC & 5 ERAHC ' 2RO, FHHE
BREBRMSE SN Db=0.238 DELERICBIT S
[HL4alo = 1.000 X 10™*M, [Cu®']o=2.710 X 10™*M O
EHWTITo 7. ZORER%E Fig. 418F. ZORRD
WICELOVMAD & L4a b D 1:1 FL— bOEHNE—E
RAEREB O EME logh,' & LT—-084 DIEZH. L
7235 T, logk iZRX(8) 75 10.93 DEAH LN,
logk: = logk:' — logkas = logky' + pKas (8)
WiZ; RIELda L2 MAD, =y AVAD, HEHAD
BRUEAFITAMD) OFERAA L EOF L — FERK
BT o7z, LERUFEICE VB SN logh DRMER
#% Table 2 (A) ZRT.
FI#kOHET, RELb LEEBAF 2D 1:1F L
— NOREEER%ERD2. Table 2 (B) I logk; D%
Y.

Table 2 Formation Constants of 1:1 (logk;) and 1 : 2 (logks) metal chelates for L4a and L4b

(A) L4a chelates

cu** Co*" Ni** Zn** ca®*
logk: 10.93 8.95 8.22 7.61 7.25
logk: 21.35 17.69 14.46 13.67 13.84
(B) L4b chelates
' cu®* Co* Nit* Zn?* ca*
logk: 11.13 8.14 8.01 8.72 7.32
logke 21.59 15.20 ' 15.38 16.23 14.13
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0.5 k¢ =[Cu(L4a)s][H"1?/[Cu*"][HL4a]? (12)

0.4 »
0.3 /
0.2 ;

0.1

Absorbance

-1 0 1 2 3 4 5
L4a/Cu®

Fig. 5 Molar ratio method of L4a/Cu(Il) chelate at
2rmax =393 nm, pH 6.3

3-3 TIIEZICLIHEERE L DREALORE

I AT NHEE D ORI Lda, Lab LD, 2590 MID),
=y v(I), WHAD, H FITAUD C2WTEIVE
BaiTv, R¥ L4, L4b LEBEOBEEREL Y.
() ICOoWTORERE Fig. 5ITR L7z, 2590 b (1D,
v, BEHAD RUH FITAUD OBEICE
WTHEIVH 2: 1ICEAZRLT.

344 2:1%L—bORERTER (K) OFHHE ,

EREENVIEF2: 1 ICBVWCRMMER LA, 1l
ERAF Y MTEBF ) )=V EDEAERICIBNT
3R(9), (10) O2EETHLILPFMONTVS,

Ry
M2+ HL=ML"'+ H" (9)

kg' ’
ML*+ HL=—=ML, + H" (10)

ZZT, AEL4a LWAD LD 2:1FL— | Cu(Lda)s
DEERER (K) ZUTOFETRD?.

I Lda LD L OENBEWEL pH 6.3 T 72
B, BRI 14a D pK.y = 281, pKa = 11.777%DT, 2D
& & pH TIZAIE Lda D11 100% #° HL4a OHFEET
BFBHELTWA, LAads TRAE L4 80D L ORKIEIX
BRmIcR (1) tREh(12) TEHEINS.

ke
Cu®" + 2HL4a == Cu(L4a), + 2H" (11)

=[CuL4a][H"]/[Cu’"][HL4a]

X [Cu(L4a)s] [H"]/[Cul4a’ ] [HL4a]

k' X [Cu(L4a)o][H"]/[Cul4a”][HL4a]

k' X k'

logke = logks — 2logka.s = logk; + 2pK.e (18)

I

FHEICIE [L4a)l/[Cu® ] BVH (1) 1.825, (2) 2.091,
(3) 2352 DENL20FIHBOTFT—F 3EEH V. 22
T, L4a ® pK. = 2.81, pK,, = 11.77, CulL4a’ ®
logk; = 10.93 Td D WERD pH=6.3 2 DT, HWHIT
i Cu(L4a)s, Culda®, KU HL4a DANVHEET S EIRE
TX5. 2T IRENVHKTORLENEEZ D, MZ
7z L4a DR % [HL4al, L TNIX, TORICERT 2
Cu(L4a); ¥ L — b OB [Cu(L4a)s] XA MHIZK (14)
TRIE SIS,

[Cu(L4a)s] = [Cu®"]o X (D ~ Da)/ (Db — Da) (14

ZDHEO CuL4a BJE [Culda’] LEHE OB FiRE
[HL4a] 135 (15), (16) 2 HEIEHERS.

[CuL4a™]1=[Cu®"], — [Cu(L4a)s] (15)
[HL4a] = [HL4a], — (2 X [Cu(L4a)s] +[Cul4a’])
(16)

Z T, Da, Db izFNFh Culda”™, Cu(l4a); DWK
LT A, Db ID) 5L Cu(lda), TG L7
BEOWRETH Y, Fig. 5 DRAE Lda-C® ENHT T 7
IZBWT [L4al/[Cu®"] EIVE 1.0~2.0 DR OEBES &
EIVH 2.0~ 4.5 OEOBERBH L O EOBIEEH 5K
BWHND. Dald$i QD) 52T Culda” TR L7k
DBHETH 5. .

DEOKEEB SN ZALFEOBERTREME LV logky
REMHE L72. L4a OBE, B oM logh! OEZHN(13)
WRAL, logh DL LT logk: =—2.19+2%11.77 =
91.35 xR,

MOEREA A+ OBEORKRE L HIT Table 2 IZRT.

4 # B

ERERBRFICIATVEEL DD 2-BRIF Y
— Va4l bPYNVEEETLIODO 2R AR L. |
BBV THRBERER (pK.) BHEBRERI 20D
(ZF V) E30dbo (Fa¥in) Ldhikhhsl,
BMEOBTHHEN 72/ — )V OHEDBEIHEL
TWh I L@ bLNz, §0) A+ enFL—F &
BS T, pH LI X ZRILA <Y b VE[LZ 2-2 F
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WX/ —VOEBLEBULTEBY, EVHELD
1:1 RO 1:28FL— FOAERZAD. BEEEHE
RKDIzL A, logh: T 21 BEDMHEE Zo7z. —75, £
RECZZPMPINVEEZESTADORMORELRERY,
pKalZ 2T % odz. T2, ¥AZPYNLEZLDOR
FIZROEOEMER L, TEOTHLE, BIRERMRR
FICETWS ML S S TEEAF Y REE b8
B8 F )Y =N H Y FIF, #, ANy, =vFr
v, B, B FITAON— Rk 2lLR E DA
CBWTIE, 2AFN8F ) ) -V EFABEOREE
BTHL0D, AFUREOTT M ALRED SNE Do
2. —F, NIV LRLHEDY T B L OFERER T
B7u b yRBCEYRFERFIEFNF-FEFERD, £3
B FEe LTEELTWS, ZHIZHESREOEEAEIC
WY B BHDENCLEbDEEZ NS,
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Acid Dissociation Constants of 2-Substituted-8-Quinolinols and the
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A series of 2-substituted-8-quinolinols possessing active methin carbon at the terminal of a
~ chain was prepared. The dissociation constants and the chelate formation constants with cop-
per(II), cobalt(II), nickel(Il), zinc(II) and cadmium (IT) were measured spectrophotometrically
in 50% v/v aqueous dioxane at 25C = 0.1C. As reflection of the electron withdrawing sub-
stituents, the pKa1 values of these ligands were smaller than that of 8-quinolinol, especially in the
case of cyano substituents. The complexes revealed a 2 :1 ligand-to-metal ratio. The values
and order of the formation constants (log k¢) of Cu >Zn > Ni > Co > Cd > at ligand connecting
ethylester substituents were approximately the same as that of 2-methyl-8-quinolinol. This
paper discusses the third donor properties of a carbon atom bonded to active hydrogen, which
was reported as a C, N, O-tridentate ligand upon cyclometalation with soft metals.

Keywords : 2-substituted-8-quinolinols; C-donor properties ; divalent metal ion ; acid dissociation
constant; formation constant.
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