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[Pb, (H,0), (cit), ] - 3H,0 #0 Pb( tar) (H,0),
M E RN E AR SRR GRS RIE

& & RRT, Rk OFEL, % B, R OH, FEog, LAE R
(1. HMRF2ERE, 2. THLA RS H & ERESLRE, K55 130012)

AR X STLAT T BB X ST LT 55 T B & Wi AT T RIE. a1 Jﬁza@ma%, Pl gltﬂﬁ, a=
0.97053(19) nm, b =0.9764 (2) nm, ¢ = 1.0955 (2) nm, a = 109.016 (3)°, B =98.380 (3)°, vy =
92.136(3)°, ¥=0.9671(3) nm®*, Z=2, R, =0. 0420, wR, =0. 1049, GOF = 1. 064. 7EALAH1 BRI FREGEHA
BT, A 3 AT UK 2 MrERITE 7R 2 MIEE KT, SEFaLl 4, 5, 7 B ST RRED
GBI T R = BB, (AW 2 B TIEACHR, Pbea ZSAIFE, @ =1.39739(6) nm, b=0.64922(2)
nm, ¢=1.80354(10) nm, V=1.63620(13) nm*, Z =8, R, =0.0283, wR, =0. 0649, GOF =1.014. fE{LaH
2 MARXTRES I TTH, A L AT LN AR TR L AKS T, ASEAL I FI A BRI LT — 45t
THBERYTC PRI A% , B 55k 2 I)E i FU P — A =4 7450, 7TELE 1 2 ) PRI AR i T
o PRI o REEEE A IO, 450 65 IRF TR R T an R A2 e, (e (o7 B 0 A T2 BR X3
KB KGR ARG PR AT WA TR

FESES 0614.43 XREFRIRAY A XEHS  0251-0790(2007)09-1617-05

BRI SR A YIAE R — R B B LA R, A= A S5 AR FITE 5SS 4 D' 7 A5 G sl 4 07 1)
A S T ARG, — O, AR AR K, AT AR R A L S — T,
AR 65 I A —XHE ML, e X B X A HE R 2 A R R A T 7 ) A T 2R R
T IX 3P (hemidirected ) U, AT RIORXH A -S0 . 3 A4S 1l (4 S TR SE i), ( 4 75 AR T) ) T A
BERZes , TE AR AP LA R 245 | 25k F 5, BOAIEN 2 ~ 10 #RA 5T HiA.

FrBEIR 510 A = O A A A MR A LR, 2R R AR, eV i b VR 45 A 5
ﬂ%%ﬂm“]fﬁ%ﬁL%@ﬁ%@%A%¢,%%WMCHOH H,0 S ZHEFHIREE Y, I i
S B = AR RB ArF1L THE A R K A RN 1) — HE B 5 R AR S5 4 o TCHGE. WIS AY
IR | WA B AV B A2 T&TU$*@MMQ%AWMW AR, AT L LA R B AR
T HA TR BT 75 9 5 BB A —E B X

ARSCHGE T EC AW Ph (H,0), (cit), ] » 3H,0 % Pb(tar) (H,0), BI/KINE BT K ik 45
¥, JEFLLAMGE | 25 3-FAEE | CHN JTR T MR X TR GRS IR ST T RAE.
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Ph(NO,),, Hycit(F R , Tar(WATR) , MM( =RENE) , en( & W) B orbral, S8 KN
EETK.

Wk B . 2006-12-22.

FEETH . EK AR ES (S . 50573030) BEH).

RGN sk M, 2, W, 202, WFELHL2DI5E. E-mail: zhangping@ jlu. edu. cn;
KRR, 5, T@‘f“, ﬁﬁ, T@""E‘E‘?Fuﬂi, INFTHALF 5T, E-mail ; tysong@ mail. jlu. edu. cn



1618 5% F R F F IR Vol. 28

Ik

Perkin-Elmer 240018 %170 % 43 #11%; Rigaku R-AXIS RAPID IP X SF4& o S Aim B4, 4040, A =
0.071073 nm; Shimadazu XRD-6000 %! X S48y R AT 4L, A4, A =0. 15418 nm; Nicolet Impact-410
ZLAMETEAL, KBr i, PGS A 4000 ~ 400 cm ™! ; Perkin-Elmer TG-7 #\EHMY, =555, THE
HE K 10 °C/min, JEEEE 20 ~800 C.

1.2 &1 502 BKkRER

#0.085 g Hycit, 0.05 g MM, 0.05 mL en % 0. 086 g Pb(NO,), iIAZEI 10 mL /K, FEFEH 4] 5
HE TN 23 mL B RVU R M SN N 22, A 100 CHEFE , ZEA AR T ROV 5 d
JE BB R, I8N B FOKBERE TEIR T T, BRI EZEICRGIE 1. TEAHRRIE
T, #0.45 g Tar, 0.05 g phen }2 0.33 g Pb(NO,), IMAZF] 10 mL /K, #E$k/E & F RN ES, A
120 CHEFH N 3 d JEHUE, BRI EIR. Sad g R EE TR E TER T T, Bk
AR Am A 2.

1.3 &1 2 HRESHNE

1E20 CF, EHULSFH0.24 mm x0. 19 mm x0. 16 mm FJFA 1 #10. 29 mm x 0. 20 mm x 0. 19 mm
F A 2, 7F Rigaku R-AXIS RAPID 1P X SF£& LA E, i Mo Kee(A =0. 071073 nm ) HF £ ISR
T g, Fmitsm AR 2 LP B F A5 ISORIE. AR SR YR F Bk 3048, SERR T2k
A ] S MR R B D 38 ok A 0 B R/ o IR IB IE. 45 FE PC ML L Bruker AXS Windows
NT SHELXTL 3fF43.(5. 10 i) #4715

SEREW AW R ZAWRER, PLZSHIBE, @ =0.97053(19) nm, b=0.9764(2) nm, c=1.0955
(2) nm, «=109.016(3)°, 8=98.380(3)°, y=92.136(3)°, V=0.9671(3) nm’, Z =2, H)5—&1t
HF[I>20(I)], R, =0.0420, wR, =0. 1049, GOF =1.064. tL5Y) 2 BIEAZH R, Pbea 25MAIRE, a =
1.39739(6) nm, b=0.64922(2) nm, ¢ =1.80354(10) nm, a =B =7y =90.00°, V=1.63620(13) nm’,
Z =8, g —8VMEHNF[I>20(I)], R, =0.0283, wR, =0.0649, GOF =1. 014.

2 #R5itR

2.1 EYMMERS T

G C, H, NJTRIMTIE (% , TH5EME) . C13.77(13.82), H1.72(1.26). tk&¥2
B TCE ST SN (% , THEME) . € 11.57(12.28), H1.86(2.06). Szl SitE bssin. 5ob, 1k
G012 BSEI XRD 3% S5 GEW) GRAr, BiYIAHSEE (LRI ).
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Fig.1 Simulated and experimental power X-ray diffraction patterns for compounds 1(A) and 2(B)

2.2 AW 2 HREEERR

AW 1 B TR =B AR5, FEAL G 1 R RRES T, 5 3 M T A 2
AFFETR T F1 2 AN ES (/K43 1. G 2 FF7R, Pbl,Ph2, Pb3 435k 7,4 F1 5 BoAr, 4% 06K 78
0.2383 ~0.2754 nm Z[1], Pbl 5JE BRI 4 DMFPGERR 5 FHLAL, oK A R —MrERR 0+ L o JREE
Ml o FIEAJET 05, 07 5 Pbl EEA B, B0 0. 2645 F10. 2389 nm, F£H1 C3, C6 H[FEIE AL
JCIR. 5341 Phl FIXAFFERR /3 B R FAYEE T O1 B AL T#EK 4 0. 2639 nm H LA 5, F[H
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(A) (B)
Fig.2 Structures of compounds 1(A) and 2(B) (showing 30% thermal ellipsoids )

F R Pb1—01—C1—C2—C3—07 7STCH. X PN 7 R AR 1) o RIEFN o FRELH WA BC A J7
LT AL | STCHAE B TR AR R . Pl B 3 NI S4B 3 MR I
12 4~ B FRILA (02A, O10A) I 1 4> o FRILAR (012) (4. Pb2 SMVURELf:, S5HAHERED 4 MR T
SRR F 3 AR ST 012, 014 K A [ — MR T o BRI o R, B15 Ph2 AR
B, BTG, P2 A ANANFIIEIR F 1Y o FRILA 05 Fl B FRELSE 09A Jls, #4351k 0. 2625
F10.2499 nm. Pb3 HAELNL, Bk A 2 MG B RIEE S, I AMY— N BCALSBER = AR 43
T o FRILE O6A Fr i . fE4LE91 b, Pbl---Pb2, Ph2---Pb3 BHES 4351k 0. 4064 F10. 4224 nm, #B
A SGHE-EE . BYRIFFIETRTE be T HIE BCTCRR AR B2, 3% P17 A9 )2 X AH SR #Y Pb1—02 $HAH
A, R =R B AR A (ARl 3) .

.;k-u-— ~
Fig.3 Packing diagram of compound 1 viewing Fig.4 Packing diagram of compound 2 viewing
along b axis along b axis and the ladder-like chain

wE 2 BoR, G 2 RAEEAEHRN TN, 85 2 M A RS F L o BRI o RILILFES,
T AN AL SRS =N A TR T IR IR EL A O1 Fl— ik 77K 07 B i 4, Ph—O FEKAE
0.2395 ~0.2667 nm Z[i]. 04 F1 05, 01 Fl 03 RFEHEE A AT, FrAfFAyE, 01 Bk 7 A1 03 HE[F]
5 Pbl ZEE LA, VN HR IR R AHAR B9 Pbl, PblA MK, B A Pbl—01A—Pbhl1A—O1 PO
W, AR XUEE (N 2 FNEE 4) . 5 —4E 0 BUREAT LU BGOSR A P RURE S5 R0 i R £
W. TEAEAY 2, WA A BSR40 BE 2 Pbl---Pb1A 4 0.4271 nm, B E-4BHEMEN. 16
W b 7 _EAR R AYEE 2 18], FEAEIFES BOUK T (N 4 ). 3K KA T RBE B K o T BOR L Y
AR T F & s, gy Rl =4, JH iz &P mkse.

AL G — A E AR R 65 XA ST bTENE. R T e, SR A T —
AR (hemidirected ) , i —2LERELZS 07, QI S B, 7E4LA Y0 1 A 2 v 43 50 a0 2 B
B f JLTIESS.
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(A) (B)

Fig.5 Hemidirected coordination mode of compounds 1(A) and 2(B)

TEALG Y 1 A2 th, B8R RS B BE S 7E 0. 2760 ~0. 3100 nm Z 8], 733%™ 36 BB P 38 3 A K
AR R T 55 EC s, anfefb 591 b, Ph2 SHJEF 011, 01W, 08, 04 MIHEE 4354 0. 2765,
0.2888, 0.2907 F110. 2918 nm, Ph3 5HJE [l O1 1 08 f{HEES 43514 0. 2778 F10. 2882 nm. 1ELLEW) 2
o WEES K SEEBIEE RS O1W—Pb1 LAY A 0. 3066 nm (WA 2) . 55 0 0 4o B i A Sk DI, 7 %) &b
TRl —J510], SRR X A AR BT Al 2 1 PR Y S .

2.3 LEW1 N2 PRAERIMILESHT

AW 1 78 280 °C ZRTILAL T 2. 74% (FHISIE M 2. 58% ) , X T-45 /K K2k 25, 280 ~444 C 3k
P 33. 6% (BHEIH M 33.3% ) , VAR AFHERR AN B ALK Y2k 25 FcJm T80 4% 10 o i 43 BUOh TRk 1Y
63. 6% (EHIS{E R 64. 1% ) , FIWir/f# =41k PbO.

&Y 2 16143 CIIFIAIMR, 2 442 CHIE | 507 Pl PhO.

TEALEY 1 A2 ) 1690 ~ 1730 om ' 5 I AR W, AR AL &9 R AR E 24858 4
FRFAE. LAY 1 1566 K 1398 em ™' Ak i3 W S R U1 Ji Ay B3 AN SR B Bk A iR 3>, i
1138 em ARSI R B o BRIEMAEIRSI SR, AW 2 LM, 1576 (v, coo- ), 1417
(V. coo-)» 1132 em ™" (woy) ABULH B T AR ARAEIE.
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Hydrothermal Synthesis and Characterization of Two Coordination
Polymers of Flexible Acid and Lead:
| Pb,(H,0),(cit),] - 3H,0 and Pb(tar) (H,0),

SHI Jing', XU Jia-Ning', ZHANG Ping'*, FAN Yong', WANG Li',
BI Ming-Hui’, MA Kui-Rong', SONG Tian-You*
(1. College of Chemistry, 2. State Key Laboratory of Inorganic Synthesis and Preparative Chemistry,
Jilin University, Changchun 130012, China)

Abstract Two coordination polymers [ Pb,(H,0),(cit),] - 3H,0(1) ( Hycit = citric acid ) and
Pb(tar) (H,0),(2) (tar = tartaric acid) were synthesized under hydrothermal conditions and characterized via
IR, TG-DTA, C, H, N elemental analysis, XRD and single crystal X-ray diffraction analysis. There are three
Pb, two cit ligand and two free water molecules in the asymmetry unit in complex 1. The Pb ions in complex
1 coordinate to cit anions with the coordination number of 4, 5, 7 to form a neutral 3D framework. Complex 1
crystallizes in the triclinic system, space group Pl with @ = 0. 97053 (19) nm, 6 =0.9764(2) nm, c =
1.0955(2) nm, a=109.016(3)°, B=98.380(3)°, y=92.136(3)°, V=0.9671(3) nm’, Z=2, R, =
0.0420, wR, =0. 01049, GOF =1.064. In the asymmetry unit of complex 2, there are a six-coordinated Pb,
a tar ligand and a water molecule. Complex 2 has a structure of extended racemic ladder-like chain, these
chains are assembled by complicated H-bonds to 3D supramolecular structure. It crystallizes in the orthorhom-
bic system, space group Pbac with @ =1.39739(6) nm, b =0.64922(2) nm, ¢ =1.80354(10) nm, V=
1.63620(13) nm’, Z=8, R, =0.0283, wR, =0.0649, GOF =1.014. In both complexes 1 and 2, the «
hydroxyl and a carboxyl adopt a chelate mode, and the 6s lone pair of electrons of Pb has a stereochemistry ac-
tivity resulting the distribution of the bonds in a hemisphere.

Keywords Hydrothermal synthesis; Crystal structure; Lead citrate; Lead tartrate
(Ed.: M, G)



