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THEBAFN—%, —EN-_HARSHHTRSETREGCRNE FRERMERNN -
RAXNEMARREER. IRFIRERSEFES T ML NENRCEAFNAEL R
BTRERSTHEGRNFEEZR ZMER T RREEMAE B A FEICEI RN
e,

F30H, WATM 8- B E M R F| A RS BWA BT R R A ik, - 7E L
L SBIEF MRS = 1: 1 (R H L) RERT W E TRA W EF %8G ERE L:
4RIEF kA 4RA(D: Cu () (R Co (M) =1: 1: 1(YWRMBWLL) HHERT, ME T EHBRERHN
FREHE.

1 SCIEERs

1.1 RAMFn{ 8

RACHTEINH, Z NS EEFE T R . R MRS S5 &8 =Rk
B &, HDFAFHDYE B AR & EDTA BHARE.C, H, N 84 & i % H Perkin-Elmer 23 &)
B 240C JTE 2B 5E ; 4050 618 (KBr K A ) ZE78 [E Bruker X #5756 BR A # 4 7Y Eouinox 55
FT £L 5F 63X L3347 ; '"H NMR i ( DMSO-d6 3 #53¥]) #£ Bruker AC-P 200 #% & 3L 4R 351X L+ i
Eo CI %7 VG ZAB-HS HL8% E e

F 3% E Beckman @71 &I pH i+ 5 Z EtE #) Beckman 39841 & & & s 4% SR W =& & 14
# pH H, B ERM (501 &, F¥&)ER,
1.2 BERKL,6-(5-(8-BEMW) THE)-1,4,8,11- OFHE+—5 -5, 7- S K

1.2.1 S-EFE-8- ZEEwib i

FREX 50g 8- ¥R ZEmE LB A S500mL =FHH, BE 125mL 37% EERBMA =S+, F3h
BEREAS , FEE WRIE AR, IA 125mL 37% B9 BEK B, B B, BEE A RS, JL/hat
o, BT B AUINE, FFER M 8 /M, FIEH#HMES, B8 —%, W, BEATK B3
%, XKELFEMEEMNES TH, ™K 8%,

1.2.2 5-[2°,2'- Z(ZEERE) L H]-8- BEMEHK

8.8g 5- M & -8- A E w0 (38mmol ) 2 B %L N A — 250mL BJE F 4, BBUNA 100mL
E AL DMF, FFaiRE A A A%, EREBBE T IA 15 BFRE T 1 BB BRE , N, 297,
.10 4 jE , BB 12mL(4 78mmol ) W B _Z BB AR S T, W< F, ER THH 36
N (B BPERAEAE R, BEHIRFARMBE) . BE, ik BEALSE805%.
REHEFEBREREN _M_ZE, #RAEELE. B4 B0 H, XY
37.5% o m.p. 77.5~78.0C,

'H NMR(CDCLs): 8 1.12 ~1.19(s, 6H), 3. 54 ~3. 68(m, 3H), 4. 07 ~4. 14(m, 4H), 7. 03 ~
8.77(m, 6H), IR(KBr pellet): 3356.7, 1729.5(wvc-0), 1256 and 1202cm~', Calc. for
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CisHisNOs: C, 64.35; H,5.99; N, 4. 41% , Found: C, 64.62; H,6. 16; N,4.47% ,

1.2.3 P& L

1.5g5-[2",2'- Z(ZEREHBE)Z3]-8- HE - Hik (4. 75mmol ) ZEHEH T A 50mL Z =
B, BSRP TR, KR 6~7 KE, BEBAER, BERARXBREZ K, B#RaeamR
Y R BHE AR, i B E Bk, g AR R 2R, AATKZEE2~3 K,
BEERALKZBESER, Mk, ESTREINZANIREE (FRLH39% , HKEESK
) o
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L
'H NMR(D:0): 82.52(4 H), 3.01~3.37(7 H), 6.95~8.66 (5H), CI-MS: (M+H")
346. 2, IR(KBr pellet): 3287, 3060, 1660(C =0), 1551, 786cm~', Calc. for L - 0.5 C;HsOH -
0. 5H,0: C,57.28; N, 18.55; H,7.21% , Found: C,57.03; N, 18. 56; H, 7. 27% -
1.3 BARERMENERZE
B TR K, IR AR E RS N R, (2520. D)C, BFRE
I =0. 1mol * dm™? NaNO; &4 F 317 ; BTl & pH [E¥ L34 IE o ¥4 40 2 R A ot B9 TITFIT
P27 8I7E IBM586 iHEHL L #ATH R A MSEME, FAERELERZKME R FIE,

2 ZR5W®

BFREALSER MBI OEMER, £EYAFT _ALES 8- BEERAMENER
BFERAERIEE S Y. RINFTLN,8- 2EEMSHMKE &N R AWK RFR,
FESRYE B AR T 8- FR BRIk S5 5 R (IDAC o2 T — 4 P9 M K 3R RS B AL (53 X R R ) - K
103, 4PIET kR —FhAE IR M B B M, ZEBORBRIER 4 T BLAE S (D) 100% Ko 278 A3k
FRENREY. kL P 8- BEmum LRREMRALRT, — A ERE RO ZEER
i, T4BIEF HooFRE R E AN AR F MM ECBE B N RBES . X, BiEL
R DO R T AR RS, ERMERA T RE TR, BATOT AR pH AR E R FX K
BRMETREH FBERFITR 1P AELRBRRERPHFHKBREEN _ANENES
BAMMAMSBE FERA, BREMNE T EBSMIA Cu(DE Co(MfE, FRBERESEAS

F1 =xEREWL-5- BRMBIEFTW -Cu (DEIRFLER
Table 1 Protonation Constants for the Ternary Systems, L-5-Substituted-1, 10- Phenanthroline-Cu (I}
Complexes
(L = 6-(5’-(8'-Hydroxyquinolinic)-Methylene)-1, 4, 8, 11-Tetraaza-Undecane-5, 7-Dione)

R= -CHs -H -Cl -NO;
IgKi 8.88+0.12 8.74+0.11 8.45x0.15 8.10+0.13
lg Kz 7.51+0.07 7.45+0.20 7.25+0.20 7.24 £0.02

1g K(s-suativred 1, 10-phemosatine)® 5. 028 4,745 4,125 3.437
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£2 =REAYLS- RRSGEFHEE (D5 CuMBHBREEY
Table 2 Stablility Contants for the Ternary Complex, L-5-Substituted-1, 10-Phenanthroline-Cu (I}
(Molar ratio 1:1) with Copper ITon (I}, at Molar ratio 1:1:1
(L =6-(5’-(8’-Hydroxygquinolinic ) -Methylene )-1, 4, 8, 11-Tetraazaundecane-5, 7-Dione)

R= -CH: -H -Cl -NO.
IgBio 7.00+0.03 5.65+0.03 6.18£0.03 5.60+0.08
IgBia 0.62+0.02 -0.52+0.02 0.05£0.02 -0.23£0.02
IgB-2 -8.2820.08 -9.46+0.13 -8.58+0.08 -8.61x0.1

£3 SLRRRAY L-5- RRSEFHEAE D5 Co DNBERS
Table 3 Stablility Contants for L-5-Substituted-1, 10-Phenanthroline-Cu () (Molar ratio 1:1) with
Cobalt Ion () at Molar Ratio 1:1:1
(L =6-(5'-(8’-Hydroxyquinolinic )-Methylene)-1, 4, 8, 11-Tetraazaundecane-5, 7-Dione)

R= -CH; -H -Cl -NO:
IgBio 6.18+0.06 5.17+0. 14 5.93+0.08 5.67+0.05
1gBiia -0.30+0.26 -1.74£0.12 -1.66+0.18 -1.64+0.14
IgBu-2 -12.47+0.18 -10.86 £0. 32 - —
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Fig. 1 Distribution curves for L-5-R-1, 10-phenanthrol- Fig. 2 Distribution curves for L-5-R-1, 10-phenan-
ine-Cu ()(R = -CH,) with proton throline-Cu (I}(R =-Cl) with proton
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Fig. 3 Distribution curves for L-5-R-1, 10-phenanthrol- Fig. 4 Distribution curves for L-5-R-phenanthroline-

ine-Cu (ID(R =-C1) with Cu (I) Cu (M(R =-Cl) with Co (I
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YRBEFRERINTR 23, YHIHHESHNWE 1 ~4 Fim.

HTFPEFTHSHEONEEENIEES, FHLERE pH WE A, BATT LA A FIES B
EHEMDBEHREOLEN DRI BE, AHESTHEH:L=11FHLT, AR 1 RI]TL
ELRBEBER=TARESRTERRESE R, pK Mp K HFES. 5 M 7.3 4L, /MTFHE
BFE_EIURE L (pKi=9.01, pK. =8.66) "), BIXHATMEL, EHSEAL 1: 1 1EHRT,
RS IS, TEASTFSRIES WA MAFRE W AN NI RAL. RITWE
pH LR LRBRFANSBREFSMANTES R, MREFSERETA —ENES
BH PBLEZRETFHAE TRARERTFRAUAFELBREEFHERTERS , NI
BHRTFLEERSEE, AFE1PRITBD, pK M p K #ELUE BB A/, B R AT U
NREREL BN pH WAE, —ENEZHSN T B, AXHELEMBN, BTZM
PLEREW, AR EE SR T, TR R A RSB,

MU LEwE, RENKEFLERSEAYNRBENRZRFERFNELE R
X RCBIELER, EERERR EEFERXE LR, DE—OHOABRERTR
B BEREOMERETLINE | FROTFDHESETHRRRENEL, = TRER SR
FhEABHEH, FHIRE—FRTFAER. RITRA L-5- RAPET HESHORERTILHE
Y s5- BREEEFT MR FAERZBIFEE RFNEEXR:

1gK: =0. 488lg Ks.npen + 0.6428 ¥ =1.000

B8 - RRFHHRKEAERBAALE, S TEERNIZBERAR, 0F 2 13, &4
MERAHE, XTHERH TOKBEREERESR, 5- RS IED S S Mk P.08%06E, A
R OB TR B TOFE R T B, i T = O B i Bl v o, B B SRl it
LB FRBERBRAS , BT UL REVLEE 2], R 13 M 8 BUHE P JAT AT LA IV 78 & M F 9 T R
WA HR, BT 8- BEEHMSETHESHRSYAEREIBETIEERE, BRATLAN
BIEHY R, EMASZYREHHBRAMRHEREOSE, BEONA, SRS ZHESH
MDA RO IABEFHEEEZSBERTFATYREANRENESY . HEDH
RIMBIINE 5 iR, Z£QL0) R P, —ENEESSBRE TEFAMEBKE TR 8- £
mEMk R 5- BRRABIEFT KBS —MAIDE T, BHEBHMABRBKROR FRESEER (11-1)
(11 -2)¥Fh,

MFE2F 3 PRITEAEFL, S- BRBET P BRREMNREMERBRESYNEE

(110) (11-1) (11-2)
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Fig. 5 Proposed structures for titration species
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ERORWHTMEFAERAK, TEEY T E RS RAEIES e BT W $iE
BEHBHREAE, ZUNFE—AERBR T ERRERRO IR L RE R ERTEH
BLATTZ B AT R RERBEEANMER, 32 EMLAITENERRETEE5 68
ERE AR FERUHE A RERS ERAERERE TERROP M, DIHRF RN
RS RES . B THET WA 8- BERERBRRNEERR, SERE TRALEEHES]
BB EAN, TS 8- BEEWHEEN —ANERAEEESRMALIIGE, BHisRkERE
FRRMFIHSTE 8- REEMAMPBIES MBS WHRNEL; FH, B S- BALSIES
MBREMER BN EROERSERM, X—RTAR2 M3 PLEE,
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Stability Studies of Dinuclear Mixed-Coordinated Systems of
6-(5'-(8’-Hydroxyquinolinic) Methylene-1, 4, 8, 11-
Tetraazaundecane-5, 7-Dione, 5-Substituted 1, 10-Phenan-
throline-Copper (I) with Cu?* or Co?* Complexes

ZHAO Xiao-Jun*® SU Xun-Cheng® LIN Hua-Kuan*'*°
ZHU Shou-Rong® SUN Hong-Wei* CHEN Yun-Ti®
(* Department of Chemistry, Nankai University, Tianjin 300071)
(* College of Chemistry and Life Sciemce, ‘Tianjin Normal University, Tianjin 300074)
(° State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093)

C-functionalized dioxotetraamine ligand L, 6-(5'-(8'-hydroxyquinolinic) -methylene) - 1, 4, 8,
11- tetraazaundecane- 5, 7-dione, containing two independent chelating groups, was synthesized and
characterized by elemental analysis, '"H MNR, IR and MS spectra. At 25.0x0.1°C, /=0. lmol -
dm~? NaNOs, pH titration has been performed to study the stability properties of L-5-substituted-1,
10-phentharnroline-Cu (I) with proton, copper () and cobalt (I), respectively. The ternary com-
plexes have been show to possess interesting property due to the coordination interaction of the three
chelating groups, 5-substituted-1, 10-phenanthroline, 8-hydroxyquinoline and dioxotetraamine. In
addition, the possible coordination structures for the titration species have been suggested on the

basis of titration results and literature report.

Keywords: dinuclear complex stability constants 8-hydroxyquinoline
S-substituted 1, 10-phenanthroline



