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=PRI & Zny( phen),(2,4-DAA ) Y
KGR, BRI, TELBEL SR

WmBE Faat & OB FRF, Ex
(1. FEBRITTE 2 pefb s ShrRRI S 2, A70H 4210085 2. WIF T2k b T &, 700 421002
3. BRREEENI AL AERIST AT, B R 210093)

HWE  LL2,4- AL (2,4-DAA) FIABIEMEME (Phen) A JE0RE, SR FK L & BT — 3 =A% 80L&
¥y Zn, (phen), (2,4-DAA) . ZIEAYIE =RHMZ, Pl ZSFRE, WHZ%E e =1.1030(2) nm, b=1.2930(3)
nm, ¢=1.5081(3) nm, a=100.436(3)°, B=110.227(3)°, y =103.802(3)°, V=1.8760(7) nm’, D_=
1.661 g/em*, Z=1, F(000) =944. % GooF =1.033 , {5 HF R, =0.0326, wR, =0.0736. fERA YT
3 AMEE(TD) B TAERI — B4 b, BLAhE s (D) R L, Znl - Zn2 BEEE M 0. 3378 nm; 3 4
BECID) BFAAEmAEA =, AR s 740005 3 A~ 2 ,4-ZERE STy 3 MREERE T KX —
ASERAERT IR 2 A N JRF RO, TERT ABC O (2RI DU J5 440, WP AR 75 6 4> 2,4-FRA L
R 6 ASRIFEAIRTROAL, TR T 7S B ZAETE N THAREEH. TF5E T FL & W6 A i A2 e o

KR ZEE(DESY; KGR MRS JOURBILS MR

FESES  0611.4 XERFRIAEG A XEHRES  0251-0790(2008 ) 03-0449-04

RIRTC G Y EA T B WA A, TERE: | Ot LR E Y 0% 2 G EA Tz 09 1 FH
i, WIEHA RS S5 — B R 3 SRR O R AT A — R M RIR, AL
BRI L R A R TR RO PR R A B T B b i TR SRR L AT, (HELA Y SR
X 2 ,4- T AARA L IREFEC A WS IR E A DT o TR RIS RERRR BB A W S A R A T BE
TR R, AT T FRIR 2,4- SR LR (2,4-DAA) 5 E AR, AT — D454 575
B = AZEEEC AW Zn, (phen), (2,4-DAA) . RIS HA R, SRS | ik K s A2 5.

1 SEISESY

1.1 RXFI5EE

2,4-ZH R A LR AEBAEMG IR ( phen ) B0 0 Ar4li, SR AEN R fb2A 4l M S RREE (A ).

Bruker SMART 1000 CCD % X S£& 5 i 514X ; PE-2400 ( 11 ) BISTR A HTAL; Jbat (e IRA
A ) XT4 X H B S E A H A B3 FTIR-8700 HILTAMEI%Y (4000 ~400 cm ') ; UV2501PC £4h
AL, REEARBHE R A F WCY-10 RIS e BT REE2 I RME 2 i F R BRI A A
LK98 TUHLHL 1273 b R GE.
1.2 BmEYHERK

¥ 4.0 mmol 2,4-DAA 1 1. 5 mmol =& BB ARG A £ BE-KIR AR, FZKIE Ik w1 2
h, AHIZEZEER, HHF) 25 mL KHEN, A 1.0 mmol AFIEMPE, IR S AL IA O 35 1R S 1AM
pH=6.0~7.0, fiE$lf5, F 200 CHEEN 25 h, SRIELL 10 C/h BEEER, TFEEHINRE G MK,
FERAN 45% (LITCE Zn i) . TTEHHT (% , C,H,Cl,N,0,,Zn, HEAH) . C 46.06(46.08), H 2.47
(2.47), N2.98(2.99).
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1.3 ZHiNE

PEEUR )4 0. 34 mm x0.22 mm x0. 18 mm B9, 7E X SR SATI L TIE. F294(2)
K FH Mo Ka #14:(A =0. 071073 nm) LA ¢ ~ 0 FH T TE 1. 69° <0<25. 01° 5 [ N I 4E 9559 4~y
Sk, Horp 6566 NSRS R, =0.0175], 5070 AN ATWEERTES 5[ 1 > 20 (1) ] FH T 4549 50 FnZi iy
BIE. 2FEUEZ LP NSRS IE. RS R A B . S5Fff b il H SHELX-97 &7
SERL. X SR AR SR 50 BR[N] SR R TR A T S R /N TR B IE. 4
HW, ZRAYE AR AR, PLAENRE, SMESHa=1.1030(2) nm, b=1.2930(3) nm, ¢ =1.5081
(3) nm, a = 100.436(3)°, B = 110.227(3)°, y=103.802(3)°, V=1.8760(7) nm*, D, =1.661 g/
em’, Z =1, F(000) =944. fZ GooF =1.033, @& HF R, =0.0326, wR, =0.0736. S =1.033,
(Ap),. =712 e -nm™>, (Ap),, = —593 e - nm > (CCDC No. ; 664021).

2 RS

2.1 BEFHESEEHR
BCA P EESCMEE A ) TR 1, 0 FEMILE 1, e ECAL g R DL 2.
Table 1 Selected bond lengths(nm) and bond angles(°) of the complex

Zn1—02 0.2056(2) || Zn2—0O7 0.2007(2) 7Zn2—N1 0.2082(2) 02—C1 0.1254(3)
Zn1—05 0.2070(2) || Zn2—04 0.2020(2) Zn2—N2 0.2202(2) 07—C17 0.1296(3)
Zn1—07 0.2185(2) | Zn2—O01 0.2055(2) 01—C1 0.1242(3) 08—C17 0.1216(3)
02—7Znl1—02#1 180.00(11)| O2#1—Zn1—07 86.68(7) || 07—Zn2—O01 91.25(8) || O7—Zn2—N2 98.85(9)
02—7Znl1—O05#1 86.13(8) || 05—Znl—O7#1 90.62(7) || 04—Zn2—O01 100.51(8) || 0O4—Zn2—N2 86.72(9)
O5#1—7Zn1—05 180.0 05—7n1—07 89.38(7) || 07—Zn2—NI1 145.83(8) || O1—Zn2—N2 164.99(9)
02—7nl1—05 93.88(8) || O7#1—Zn1—07 180.0 04—7n2—NI1 104.65(8) || NI—Zn2—N2 77.55(10)
02—7Zn1—07 93.32(7) || O7—Zn2—04 109.08(8) || O1—Zn2—Nl1 87.85(9) || 01—C1—02 127.60(2)

#* Symmetry transformation used to generate equivalent atoms: #1, —-x+1, —y+1, -z

DA T AL, AP 3 AMEE( D) BT (Znl, Zn2 F1 Zn2A) , 2 ANECALAGABIE B ks> 11 6 4

BLfr B 2 ,4- —E AR LR ITALAL ; 2 A4BIEE IR 4 4~ N JEFF1 6 4~ 2 ,4- —FORE LRI 10 4~ 0
JRF53 A Zn( 1) FCAL, TR T PIFASRIBCAL ARS8 Zn( T0) (E12) . WY Znl SH7SECHL, T Zn2 Fi
Zn2 A AL, Znl AT SECALAARTE NRR IR o, BLf7 )55 02, 02A, 05 Fil O5SA 4bFARiE A,
07 F1 O7TA ZbFHhm i E. 025 02A, 055 05A F1 07 5 07TA Lk Zn( 1) FHOXTFR. Zn2 40 FH
BOAL A T2 DO J7 #E AR B, N1, N2, O1 F1 O7 4bF U J5 i HE IS, O4 Ab F4#E T4 8 #E S8 A
01—7Zn2—07, 01—Zn2—N1, N1—Zn2—N2 Fl N2—Zn2—07 435 91.25(8)°, 87.85(9)°, 77.55
(10)°F198.85(9)°, BHEA N 355. 50° ($£1 360°) , FMA N1, N2, O1, 07 Al Zn2 JL-F-3Lm. 2,4- 4
KR CTRBWAEAIREL O T (01, 07, 04) 5 Zn2 Z A AYFEHEEES A 0. 2027 nm.

Fig.1 Molecular structure of the title complex Fig.2 Structure of the core of the title complex

Be &b 2 ,4- SR A LR IR LS B A 2t AP X 54 T ) & i fz, FREEA) 01—
C1 A1 02—C1 K430 0. 1242(3) F10. 1254(3) nm, ZRIEME H J5 ARG B X582 (1) B
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fii; 07—C17 1 08—C17 BEK 43514 0. 1296 (3) F10. 1216(3) nm, ZRILLIAEHH T X 55 (1)
Bfi. HAh, BeEY0 T Zn2A A1 Zn2 L Znl XSRS, Zn2A---Znl -+ Zn2 g 180°, Znl---Zn2 Fil
Znl---Zn2 A R ES 48 0. 3378 nm.
2.2 EEEYRILIIMEIGFLEIN L

BeA Y6 IR Yeil i, 76 3447 em ' M H BL T 2,4-DAA 7 OH AYHRFAE R WO ; 76 1636 FT 1479
em ™ AR H R T ORGSR RR AN KT BRAR 4 R s i, Av[ v, (coo™ ) —v (coo™ ) IN 157 em™, K
F 100 em ™", 1i/NTF 200 em ", BEBA B H AR A BRI LASUR AR L X S8 (D) Befz . AP
1A phen FUHEFEMR GG & 24 TR 5, 28 BN 1421, 853 F1739 em ™' MHE R 3 3] T 1427, 851 F1 727
em™ ", Uil phen Y N JEF5 Zn( ) EA TENL. LA LArHT 5 SRS R I e 45 9 — 3

7E 200 ~400 nm & FEl Y, T H RS R 4 000 T IS AR RTIC A 0 0 58 AR IR SOk . S5 R AR
phen 7E 230 1 264 nm AbA SR, 2 ,4-DAA {E 227 1286 nm AbAE SR , 1 e S 40 114 5 I Wi e
BLF 233 F1271 nm &b, 5 PTECOR AR ICIEAR LU g A AL RS, BERHTIC A P A s I e g 1o U g Ry e AR Y o —
BRI
2.3 EAEYHREER

HA "B FE5 TR B4 R BL A W N R G, SR, SRAVEA o L8005 &2 ML b Bl A i
PR Zn () AT Cd( 1) EEY, Rl B A s ST as f il Be AL 41 FITBC A7 2R 5 W e s & S
MBI A TR SAREI L A e, I T 2R T LA Y RBC AR A B R, 455 0L
3. NEI3ATLIEH, bREECSYITE A, =397 1465 nm Zb (A, =233.0 nm), BiiA& phen 7E A, =376 ~
395 nm JLFEIM (A, =230.0 nm), 2,4-DAA 7E A, =392 F1457 nm AL (A, =227.0 nm) A 530 A 5
Vg BCA Y SR 2,4-DAA (ZSEIEIEF L, BEBAEL A Y B 9 & B 615 2k A BLAAK 2,4-DAA 1)
HLATBRIT, J2—FP & B A AR ZOU IS s BLE W SR 2,4-DAA TEAH R 54T 09 A 5 1Al
Lo, DEGHmIE B, SRR T Za( 1) BALSBCA Y 0 F R T RIPEML T80 ™) W A HL S A 9 7%¢
HEEAET AR, X0& Zn( 1) OISR, 540, WNE 3BT LIAE N, FELAWIFE 376 ~395 nm i N
WA LS phen (& ST REEARIAY I, X AT R phen MIZEGHEEF B R K L.
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Fig. 3 Emission spectra of the title complex and li- Fig.4 Cyclic voltammogram of the title
gands in solid state at ambient temperature complex
a. phen; b. 2,4-DAA; c. Zn;(phen),(2,4-DAA),. Scan rate; 0. 100 V/s.

2.4 BEYHREIIAR(CV)HHE

KA AR R, ISR TR, SArARCA B Ak, SCE AZ e mtk, LLH BERIK A
A, HAc-NaAc HZEMETE, £ T LLO. 100 V/s B3, T - 0. 800 ~1. 000 V i [l & T 1t
E W KR phen | 2,4-DAA AUTEIMR AN (B 4). S5 F, BECIARIEA Sbid JF0E, &Y
(WRJER5.0 x1077 mol/L) {UA — 48 fbig, FIEHAL £ = —0.202 V, o] HIBiECA P Ae i dl b i
HL PR AT Y. SCRZS AR, M E R R ¢ 751 ~ 10 s ZIAIIF, WEHL i 1 SHEREE o2 R LR
PERR, VLU G R A2 9 HisE il s Y s ARIT R T 10 s B, T 502 R 2R, HIE
F IR AEA T ) 25, DNITF R IR BHRRAE . > ¢ 7530 ~ 180 s I, 15 v BERMERCR, BEHILET
F R I A A7 B . e nT DL, B R SRR ¢ A Ak, 0 RRL AL P R A RS e O R o



452 BEFRERALEFER Vol. 29

o, AR AR HAREC S ) A R A A s R 2 Zn (1) B 1R AL R
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Hydrothermal Synthesis, Crystal Structure, Luminescence and
Electrochemical Properties of Trinuclear Zinc( II )
Complex Zn, (phen),(2,4-DAA),

YANG Ying-Qun', LI Chang-Hong”, LI Wei'* , LI Dong-Ping’, KUANG Yun-Fei'
(1. Department of Chemistry and Materials Science, Hengyang Normal University, Hengyang 421002, China;
2. Department of Chemistry and Chemical Engineering, Hunan Institute of Technology, Hengyang 421002, China;
3. Coordination Chemistry Institute, Nanjing University, Nanjing 210093, China)

Abstract A novel complex Zn, (phen), (2,4-DAA),(2,4-DAA =2 ,4-dichlorophenoxy acetic acid phen =
1,10 phenanthroline) was synthesized by means of hydrothermal method and characterized as crystallizing in
the triclinic system with space group PT, a=1.1030(2) nm, b6 =1.2930(3) nm, ¢=1.5081(3) nm, a=
100. 436(3)°, B =110.227(3)°, v =103.802(3)°, V=1.8760(7) nm’, D, =1.661 g/cm’, Z =1,
F(000) =944. Final GooF =1.033, R, =0. 0326, wR, =0.0736. The crystal structure shows that the three
coordinated zinc( I ) ions lie in the same line with the middle one as the symmetric center. The distance be-
tween the central zinc( Il ) and the symmetric one is 0. 3378 nm. There exist two coordination modes for the
three zinc( II ) ions: (1) The symmetric zinc( Il ) ions are coordinated with three oxygen atoms and two ni-
trogen atom from three 2 ,4-dichlorophenoxy acetic acid molecules and one 1,10 phenanthroline molecule, re-
spectively, forming a distorted square-pyramid coordination geometry. (2) The middle zinc( II ) ions is coor-
dinated with six oxygen atoms from six 2 ,4-dichlorophenoxy acetic acid molecules, respectively, forming a dis-
torted octahedral coordination geometry. The luminescence and electrochemical properties of the complex are
also studied.

Keywords Trinuclear zinc ( I ) complex; Hydrothermal synthesis; Crystal structure; Luminescence and

electrochemical properties
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