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Il. [Y(n—CsH,,CO0), - 2H,0], #-& AL &
kigk FHEET HAE
(TR FERF L LEHAL P, LF 100871)
HEHF HAEE
(YR ESHFEGEHAMLA, LF 100050)

AX SR T EZHRAEY Lo(—C,H,,CO0), « 2H,0 (Ln=Y, Sm, Eu, Gd, Tb, Er fl Yb), FH X}
[Y(n—C H,,COO0), - 2H,0), M SR MHT TR, HRRVRHEBRTRRRER, P2,/a=HE. &
B TF: a=8.925(6), b=14.033(5), c=19.988(6)A; B=95.90(3)°; V=2490.3A°% Z=2. 2978
AN TRBERU>I(INEMTEHBIE, BE RFTN 0085 HFFHA Y ETFALHA
m,~CsH|COO B HE L BN AY: B Y BEHANEHAIREMNEA KD TR, HikY K
FIRAIECE 9. MRILE YRS AT THIR.
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WEBENAMPERIEN—FHRERE. EXFLIBERNERERN, ERALFRE
MiF, KPEREAD. B MHMEE, HFTRESKRA. HTRATHEBRERE S SMN
¥Z, MY MRE T (CH)COOH P, cyclo—CeH,,COOH ¥ f C,H,(C,H,)CHCOOH ¥
WHE I RBREGYNSERENR. SRRNRBRNEHSERESHNER. HTHEHE—P
WTREMSHEZEBXRER, AU HERWR n—CH,,COOH Mk, AR T —RIH
TREEY. MENTRWARMLLIEHT TR, I3 Y QR -GYHT T RIREMUIs. %
REHERPBRNYA RSN RSB/,

— ECEBFIREPYHER :

B4 4.33m mol IE BB ZEBE R F A 0.72m mol Ln(NO,), B (Ln=Y. Sm. Eu.
Gd. Tb, Er. Yb). ZEHHTFMA 1.5m mol J NaOH B, T-#/5 pH 41 2-3 Z . H#
FIdMBEERETERTARER. —HEAEBREKER. BEEESPEBXAL.

AT 198949 5 1 H %,
FRBAFE GRPERERHIA.
* JHREERA.
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IRk, AAU=WR, BRATKZEERK, BRERTELM#ET TR, G50
ML SN RE.
= X(n—CH,;,CO0),; - 2H,01, B &Lz

B—BA/NN 02%03%0.5mm® )Gt A+, EEE Nicolet R3 m/ E WY i
EHMY LW T 3495 ML . H 2978 AN 1 > 3¢( 1M EIREE BN T EMELE, HE
FEFEeE Y WETFA, HRPBETFHEEMBEN FERAE, 500 R R P2
F, P2y /azxZ HE., FESBEMT: a=89256), b=14.033(5), c=19.983(6)A;
B=9590°, V=24903A° Z=2. BZ&REHET R=0.085.
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—. REYMNER:

AN TEMTEREHARIIESHNFL A Ln(CH,,CO0); - 2H,0 Fix. Al
EYHABRAEF L AERAFAME. X— SRR TRHREE, Bm: Fp50m et mad moh
{Nd[(CH,);CCOO},[(CH,),COOH];},; i & %= 1 4 & W X Dy[(CH,),COO0LICH,),
COOH] « 2H,0.

Y(n—CsH,;,CO0), « 2H,0 WEHRHELREY: REYWEZIIA P MAE 84C bz
MR BB — AR PE, FEHEE 7%MEAE, XEPHBRPHOBENKEN K, KEEm
#B 370C WHEA YRS, HRFBRLLER Y,0,.

1 KRAMATRITER

Table 1 Elemental Anaiysis of the Compiczes

T
La(n—C,H,;COO}),H,0 Y Sm Eu Gd Tb Er Yb
C% 45.83 41.17 40.70 39.73 39.74 39.18 39.45
found
H% 7.60 6.74 7.25 7.00 7.04 6.65 6.25
C% 4596 40.65 40.53 40.14 40.00 35.40 33.99
caled.
H% | 7.87 6.96 6.94 6.87 6.85 6.74 6.67
i
. EShkiE

7£2H Nicolet 7199B & FT-IR {{ t., DA KBr B HI&. WETH&RN-CHAGHH
LIAM . TR H4r4E L. BDZE 1550 F1 1450cm ™ A KA — T IRIR Y. AT LK
EATIE AN BB R X AR v, FIXEER v, IRBIB A, BURE B P09 X B9 IR S35 71 AR
2. BIEEM v, M v, BEAE Av=100cm™", T LR ) BF B R ECE FCALES H Av 2953 551y
140 #1 80cm™ @ | XU EBNERRFIRAY PRECME AR T L —8 K. HIHE
14500m™" WM BRHE O B — MIB A — N R B G M. TR T LA EXAL AFRI%SH
BaEEE . ZE[Y(—CH,,CO0), « 2H,0], FREM LR T — B, MUK
fhE., FEE % u, SRR,

TEAFMOSI RN ELRGERERNATRETERRINPHRE-IRSY. Bl
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[Y(n—CsH,,CO0), « 2H,0], #ITEHBIFR, Wi TRX—RIIESYHEH.
F2 FEMELESWOLIEREE
Table 2 Infrared Spectra Data in Complexes of [Ln(n—C;H,,COO), - 2H,0l,

Ln Y Sm Eu Gd Tb Er Yb
VanCOO) 1552 1547 1548 1550 1549 1552 1552
Vy(coo) 1454 1447 1451 1452 1452 1466 1453

=, [Y(n—C4H,,CO0), - 2H,0], 4544
FIFNHTHREEARETFREEMRSHE., AE 1 TUER, M0 FERITYRETF ©
2 EIEERE Yy 4.086 A, ENTHERN P EESFHRXFREFO., Y MEEA B RAIKF
P RCALREE. Wb — p, BRI R B Y SR — AR EY. By
BIRREBE 9. 9N Y-O BT N=4: Y-0 (H,0)FH, 14 5E 2.346 f1 2.358A,
P EK 2.352A; WA EARMBE LM Y-0 8% Y-0 (1), Y-0 (2), Y-
(1, Y-0 (2) EfNEEKIKE 2425, 2405, 2419 f2473A, FHMHE 243145 5
HARMH =4 Y-0 #E Y(A)-0Q2), Y-O(1"F Y(A)-O(")ENHEKKIKE 2.462,
2.366 F12.501A. DHSLERNLA Y AR FERBR 1.075A; 2BAN O HRE FHBN
135, B8R, Y-OH,0)#84, THENMN FROWERETFEBZH, HARAM Y-0
Rk, REERHTHREFMKEU sp” PUERERE, BEMNEMHAL 1200, XBRETH
PMREAAERN ABERMERS Y BAL. S5 u, SIREME XN =A Y-0 @d, LTHm
— W 4-0 BRE Y(A)I-OQMNEE Y-OQ'AEET Y, O BTFEBZM. 5 01K
O("AYH KM Y-O 8, WI—gek, — M. XML B R T IR,

/ o \K’ NN
&koii\o}l‘:*( g oo
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B 1 [Y(CsH, COO),  2H,0l, i T45HIE
Fig. 1 Molecular structure of [Y(C,;H,,COO), - 2H,0l,
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F3 FERFLIR(<10Y) HHASH(x10°A?
Table 3 Nonhydrogen Atomic Coordinations ( x 10%)
and Their Thermal Parameters ( x 10°A %)

atom x y z U
Y 4930(1) 11093(1) 9322(1) 47(1)
o(1) 2408(7) 11389(5) 8790(4) 58(3)
0(2) 4111(8) 11025(7) 8139(5) 81(4)
o(”) 6390(9) 9820(5) 8893(5) 69(3)
0(2) 7236(8) 11255(5) 8743(5) 74(4)
o(1") 3794(7) 9658(5) 9634(4) 54(3°
oQ”") 3100(8) 8232(5) 9861(5) 66(3)
0o(3) 4863(8) 12727(5) 9075(5) 68(3)
0o4) 3607(8) 11621(5) 10215(5) 60(3)
c 2802(13) 11350(8) 8202(6) 56(4)
C(2) 1814(14) 11678(11) 7613(7) 82(6)
c) 2354(18) 11585(16) 6978(8) 120(9)
C4) 1281(21) 11850(16) 6353(3) 143(8)
C(5) 1815(36) 11582(24) 5669(12) 246(15)
atom x y z U
C(6) 709(44) 12041(31) 5120(19) 369(26)
c() 7262(13) 10365(9) 8628(8) 69(5)
C2) 8304(21) 9985(12) 8147(11) 124(10)
C(3) 7840(31) 10035(27) 7486(12) 267(22)
Cc@) 6681(42) 9809(35) 6881(15) 339(25)
C(5) 7382(43) 10196(36) 6263(22) 412(31)
C(6) 6094(54) 9766(37) 5786(15) 431(32)
ca”) 3027(11) 8903(8) 9451(7) 57(4)
c@2" 2212(16) 8822(10) 8787(8) 89(6)
Cc(3" 3064(23) 8391(18) 8274(9) 150(11)
C4”) 2102(27) 8373(22) 7589(10) 199(12)
C(5") 3000(31) 8346(26) 6971(13) 251(16)
C(6") 1853(36) 8414(26) 6342(15) 260(17)
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Table 4 Selected Bond Tengths and Angles

a‘om—atom length(g) |atom-atom leagth(?) | bond zngles degree bond angles degree
Y-0(1) 2.425(T) Y(A)-O2") 2.4828) {1V 02) 53.2(3) YO(1”)C(1") 148.3(8)
Y-0(2) 2.405(9) Y-0(3) 2.344(T) OOV 53.0(3) YO(1")Y(A) 114.0(3)
Y-0(1") 2.419(8) Y-Q(4) 2.35079) OMVAYWO2"A)  51.5(2) C"00A"MY(A) 94.2(7)
Y-0{2) 2.473(9) Y-Y{A) 4.085:2) Oo(1C(1 0(2) 117.0(10)
Y-0(1") 2.366(7) o(1NC(1)Y0R) 120.0(12) o(”)YO(1”A) 139.4(5)
Y(A-O(1") 2.504(8) OOMCAM0R") 116.3(11) | YO(1")Y(A) 114.0(3)
& X X W
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STRUCTURAL STUDIES ON RARE EARTH CARBOXYLATES

M. THE SYNTHESIS AND STRUCTURE
DETERMINATION OF [Y(n—CH,,C0O0), + 2H,0],

Zhang Delong  Huang Chunhui  Xu Guangxian

(Research Center of Rare Earth Chemistry, Beijing University, Beijing 10087])
He Cunheng Zheng Qitai

(Institute of Materia Medica, Chinese Academy of Madical Science,Beijing 100050)

A scries of complexes Ln(»—C4H,,COO); « 2H,0, where Ln=Y, Sm, Eu, Gd, Tb, Er and
Yb, have been synthesized. Their similarities in composition and structurc have been confirmed
by the elemental analysis and FT—IR spectra. As a representative of these complexes, the crystal
and molecular structurc of titled complex has been determined by single crystal X—ray
diffraction techniques with a four circle diffractometer. 2978 independent reflections [I> 3o(7)]
were used for the structure refinement to give a final R value of 0.085. The crystal is in

monoclinic with a space group P2,/ a. The unit cell parameters are: a= 8.925(6), b= 14.033(5),
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c=19.988(6)A; $=95.90(3) ° ; ¥=24903A% Z=2. _

In the molecule, two Y atoms are connected by two u,—bridging carboxylic groups to form
a dimer. The non—bonding distance between Y—Y is 4.086(2) A . The middle point of Y=Y link-
ing line is the symmetrical center of the molecule. Each Y atom is coordinated by nine oxygen
atoms, of which, two from two water molecules; four from two chelate carboxylic groups and
the rest three are provided by a u,—bridging carboxylic group. The average bond length for
Y-O(H,0) and Y—O (chelate carboxylic groups) are 2.350 and 2.431A respectively; and the
bond lengths related with u,—bridging carboxylic group is 2.460, 2.366 and 2.504 A.

Keywords: n—pentanoicacid Y  synthesis crystal structure



