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(LaCl)(THF),(u—Cl), (Li(THF),) ,
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LaCl, f1 LiCl & THF P FZERK, UBEAVIER, £-18CHBAKE, 261, t®MTEX
- AHRRAGHRIE. BETHRA(LaC)(THF),(u—Cl), (LI(THF), , MRAY. #4-80CHRERE
YN RERE, HRERZARTEHARER, P2,/ c SR, HARER a=10.5424)A,
b=32.236(14)A, c=11.182(6)A; B=113.50(3) °, /5 R{ti¥ 0.0477. WAHBRBR T4 TFHEA
BE, XNGREIRKESTENERRAYSHSRAREEM.
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Wik, LEMBRITIE Eclipse S / 140 B+ 4L L 22m.

1. (LaCI(THF),(u—Cl), CLi(THF),) , B9& M FRIN 5.48g(22.3m mol)J K 3 kb i 0
2.15g(50.7m mo) B K EHE T RV MES, A 40ml OEkng, TEBE 24 0, 20005
BRBOEE, HARN La*=04Tmol /1, La:Cl=1:52, BUXEW 5.0ml Fiine 5 ¥ 400w
M, FETGARE M EERATE, BRRERE-T8T, 24 /NNEHIRIE ORI A,
—78C FIDU SOk RS Ve BRI IR, DR BR 22 UR BfH M VH kMl 5, el 56.8%.

2EUESEHNE HTREGYRIEELZMRIERFEFER, EL-s0C i
AR HAR, (5 MoKa SBATE 3 ° <20<C46 ° ViR UCEEB] 4673 ML ER, . Joir e
YA 3175 (U, >30(1)), EFERUEL R RERRIAG FR. WIREBRL PLE
FRIE, RMRSEIE. ,

PR A SHEL XTL 8%, M Patterson REBULS HEJEF La WA RS 8L LA
La J§, H Fourier B¥E/E S 2WEAEF. MW SR -F &R EPUE B 1L 5 YL,
HMHEAZIRERERTBIE, 8875 R=0.0477, R,=00513, HER¥SHNE 1.

F1 BRESEHZEYIE
Table 1 Crystallography Data of the Crystal

chemical formula Li,LaCl(THF),, B() 113.50(3)
Fw ‘ 762.03 V(A 3484.97
crystal system monoclinic F000) 1552
space guoup P2, /c D(gem™) 1.45
.a(A) 10.542(4) z 4 :
B(A) 32.236(14) R 0.0477
" e(A) 11.182(6) R, 1 00513

4 R 5 @

KK+ R, BHE LiCl BERPOEA, LoCly f LiCl R RZINR, {HFE R0 57 1 R A
MEREE. AXERNEEYRE-BCHEBIN, EREFGHITRNREGDZU
{(LaCI)(THF),(u—Cl), (L(THF),) ;) - STHF fJysRAF4EM, BrLASIEEER LA, SIkE
ZB k. HN-18THET & 107t B R AR E-45—35C, RABBEH 5> 7RG
/Y. RESYREE. EREL.

HPEHT REIRZESWE 120C KEHA THF: RZBRIILKESY, &
ey b &4 THF, ZRAWHTRISTER (%)L, 17.99; Li, 1.97; Cl,
22.85. (iH344: La, 18.23; Li, 1.82; Cl, 23.26).

mAEH ZESYEBEMRER, P2,/ cZRE, HoFmiEinE 1 fix. MEBaTR
B CI()F CI(2),  CI3)FN C(4)5 BT La 5 Li(DF LiQ)Z B M4 u,— AN, SEF
IRALECh 73 IH/PNEMBERFIREYPRMBDO RN, XPRHMFEENREZ
—. BAEREHRT A THELEE, ERREFINERESY P ERNBEHNZ—
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SFER IR ME 2 FiR.

b PR KN La—Cl, 2.845A; Li-Cl,2.349A; 3L La—-ClgK Y 2.751A, 33
ERREEN, La*s5 Li'ZAERN 3.742A, 22N THEARFHLESEMFLMRS
¥ ERFENERERNBAMPITRIME 4.

B 1 (LaCl)(THF),(u—Cl), (Li(THF),;) ,
. WA THE
Fig.1 Molecular structure of .
(LaCIXTHF),(#—Cl), (Li(THF),J ,

MEARHEREFHREMSTEANE: B La MELKT C0). CIQ). <)
Ci(4). CI(5). O(5)%1 O(6) REFAE M F fa R R E Tk, Hb O(G)Fn O(6) BT, HA
ClUEREME, ¥ Cl-La—Cl @£ % 84.14 ° . EI%E Li(1)f1 LiQ)MRALF T30 CI1(1).
Cl(2). O(1). O()F1 Ci(3). Cl(4). O(3). O(4), ¥ EHME &,

SARARER LXXRAWHE, (LaCINTHF),(u—Cl), (L(THF),) , R RBEEM.
(r’~CsH,)La(THF) « (u~Cl), CLi(THF),) ,” 1 & AR u— 85, REHRTL, %
(LaCI(THEF),(u—Cl), (Li(THF),) , % La** L 3 ff—4 THF 4 FHFR_HLDUS I
KEH, BERGMNHERTT, AAFEHERZRE. (YbCL)THF),(u—Cl),Li(THF)," #
DT A B, ERBEEERRE, X—SFSWEkgme.

&2 (LaCI(THF),(u—Cl), CL(THF),) ,4F%&
1Yok ik 3
Fig.2 Space arrangement of molecule
(LaCIX(THF),(4—Cl) [JLi(THF),],

in unit cell
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2 2 (LaCI(THF),(u—CD), (LATHF),) , PIEERETFLIR(< 10985 LA S (X 10%)
Table 2 Coordinate of Non—Hydrogen Atom(x 10*) and EquivalentTl:xermal Parameter (x 10%) of
(LaCl) (THF),(u—C1), (Li(THF),) ,

x y z U
La 4135(1) 1202(1) 1904(1) 27(1) »
Ci(1) 2185(2) || 1724(D) -20(2) 41(1) *
Ci(2) 2286(2) 531(1) 130(2) 45(1) «
Li(1) 995(15) 1148(5) -1237(15) 45(6) *
-o(1) ~947(6) 1169(2) —1647(6) 52(3) *
c(1) —1649(11) 1528(3) ~1373(10) 61(5) »
ca2) —3000(10) 1550(3) —2605(10) 58(4) *
c(13) ~3371(9) 1090(3) —~2881(9) 48(4) *
c(i4) —1929(10) 888(3) -2576(11) 63(5) *
0(2) 1153(7) 1152(2) —2925(6) 51(3) *
c@1) 2549(12) 1101(4) | —2909(10) 79(6) *
C(22) 2983(11) | © 1525(5) -3159(11) 84(6)
Cc@23) 1668(14) 1757(5) -3861(17) 120(9) *
C(24) 525(11) 1487(4) —-3781(10) 63(5) *
Ci(3) 6850(2) 1363(1) 3834(2) 40(1) *
Cl(4) 5730(2) 1279(1) 364(2) 43(1)
Li2) 7835(17) 1243(5) 2292(17) 57(7) +
04) 8961(7) 17212) |- 2341(0) 62(3) *
c@3) 10267(10) 1739(3) 2244(11) 59(5) *
C(32) 10546(15) 2200(4) 2159(19) .| 115(10) *
Cc(33) 9250(14) 2391(5) . 1725(21) 143(12) *
C(34) 8366(15) 2127(4) 2233(21) 136(12) *
0(4) 8900(6) 755(2) 2406(6) 49(3) *
c(an) 9185(11) 572(4) 1329(10) 63(5) *
C42) 10140(10) 205(3) 1902(10) 53(4) *
C(43) 9990(12) 115(4) '3204(11) 71(6) *
C@44) | 9696(11) 551(4) 3636(10) 64(5) *
CI(5) 3154(2) 959(1) 3745(2) 42(1) »
o(5) 4031(6) 1895(2) 2992(5) 37(2) *
C(51) 4558(11) 2244(3) 2515(9) 55(4) *
C(52) 5536(15) 2460(4) 3745(11) 87(6) *
C(53) 4938(17) 2388(4) 4722(12) (T »
C(54) 4270(10) 1949(3) 4371(8) 45(4)
o(6) 5425(6) 510(2) 2484(5) 44(3) *
C(61) 5799(12) 296(3) 3732(9) 60(5) *
C(62) 532327 —120(4) 3414(13) 181(15) *
C(63) 4989(21) -189(4) 1891(12) 119(9) *
C(64) 5500(11) | 208(3) 1509(9) 48(4) *
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Table 3 Main Bond Length in (LaCl)(THF)(u—Cl), (L{(THF),) J(A)

- La—CI(1)
La—Li(1)
La—Cl(4)
La—Ci(5)
La—0(6)

CI2)~Li(1)
Li(1-0(2)
CI(3)~Lif2)
Li(2)~0(3)

2.349(2)

3.746(13)

2.847(3)
2.751(3)
2.545(6)
2.294(14)
1.956(19)
2.364(21)
1.922(19)

La—CI(2)
La-C)i3)
La—-Li(2)
La—0(5)
CIi-Li(1)
Li(1)-0())
C(13)y—-C(14)
Cl(4)-Li(2)
Li(2)~-0(4)

2.827(2)
2.858(2)
3.738(18)
2.555(6)
2.339(14)
1.907(17)
1.555(14)
2.400(14)
1.897(19)

& 4 (LaCIXTHF),(u—C), (Li(THF),) , PEEHRH

Table 4 Main Bond Anglcin (L'aCl)(THF)z(y—Cl)4 (Li(THF),J ,

Cl(1)-La—Cl(2)
Li{1)~La~Cl(4)
Ci(2)-La~CI(5)
Cl(1)-La—O(5)
CI(5)-La—0(5)
Ci(3)-La-0(6)
Li(2)~La~-0(6)

CI)-Li(1)-Ci(2)

CD)-Li(})-0(1)

O(H-Li(1)-0(2)

CI3)-Li(2-0(3)

CI(3)-Li(2)-0(4)

O(G)-Li(2)-0(4)

76.3(1)
87.1(3)
89.0(1)
72.2(1)
78.0(2)
72.2(3)
" 65.0(3)
98.3(5)
118.7(8)
105.1(7)
106.9(8)

120.1(9)

108.3(9)

CK(1)-La~CI(4)
CI(3y-La—Ci(4)
CI(3)~La—CI(5)
Cl(3)-La—0(5)
Cl(2)-La—0(6)
Cl(4)-La~O(6)
CI(5)-La—O(6)
CI(1)-Li(1)-0(1)
CI(2)-Li(1)-0(2)
CI(3)-Li(2)-C1(4)
CI(4)-Li(2)-0(3)
CI(4)-Li(2)-0(4)
CI(1)-Li(1)-0(2)

85.0(1)
77.8(1)
92.6(1)
J2.7(1)
76.3(1)
81.2(2)
83.3(2)
112.7(8)
113.1(8)
9.7.6(7)
109.0(8)
114.1(8)
108.9(8)
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SYNTHESIS AND CRYSTAL STRUCTURE OF
(LaCI)(THF),(u—Cl), (Li(THF),) ,

Li Xianggao Liu Jingzhi Jin Songchun Lin Yonghua Liu Guozhi

(Changchun Institute of Applied Chemistry, Aqqdemia,Siru'ca, Changchun 130022)

The reaction between LaCly and LiCl in THF at room temperature, with hexane as
precipitant, has been studied. A crystal was isolated from the solution at =78 C .The crystal was
characterized as a complex with the composition of (LaCl)}(THF),(u—Cl), (Li(THF),) , by gas
chromatography, elemcntal analysis and X—ray diffraction of the single crystal. The diffraction
intensities were coilected at about —80C . The complex bclongs_to monoclinic space group
P2,/ c with a=10.542(4) A, b=32.236(14)A, c=11.182(6)A, B=113.50° (3). The final
R valuc is 0.0477. The basic molecular skeleton of the complex is made of four chloro—bridge
"bonds, which show the stabilizing function of the bridge bond in structure of bimetallic com-

plexes of light rare earth elecments with the _small ljgands.

Keywords: lanthanium chloride—lithium chloride complex crystal struéture

chloro—bridge bond



