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BX-HEMBERNETESYDNRESH, HERABARRK. M=17553, a=14.3938)A,
b=28.494(9)A. c=15.191(8)A, B=96.63(5)°, V=6189A", D.=188g- cm™, Z=4, SEHH
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PEHL 0.4% 0.4% 0.45mm’ AL {A, 7 Nicolet R, IR X L, BAHBHEIE, MoK
HWHMERBSH, HUENTEERE. 28/ N _RELEGHRAESHE N a=14393(8)A
b=28.4949)A. c=15191(8)A, B=9663(5° ., V=6189(5A', Z=4, D_=188
g+ cm™, F(000)=3408, ZS[AIBEN CL,—P2,/ n. REBIEN SR 0-20 A, BMEE
HEFRSZ 08K, WRoth SAMMEZ Y 0.2, ARSEELE 5-293° /4N, #F4°
<20<<48 ° JEB NI R E] 5017 ML RS, Kb 1> 20(DBY pTTREE S 51K 3443 4. BBk
SR b, REEASTRH, TR0 N BN — K.

BEZ LPHEF&E, #8 SHELXTL #/F 1) Patterson REEE LGB ERF In ¥4
wEH. RBZ Fourier L4, RRBEIFAHEAEFARSE, 3 3443 oI WML EHRE B
A FERERTFENSE BiEmE, BE—HHETF R=00553(R=L||F,-F|/ ZIF,).
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Fig.1 Stereoscopic diagram of the complex

molecule viewed along b axis
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Table 1 Co?rdinate (x10* and Thermal Parameters (X 10%,A%)
atom x y | z U* ' atom x y z U
In(1) 2999(1) 1127Q1) =249(1) | 72(1) c(11) 4241(23) | 1088(9) 3029(10) | 73(12)
In(2) 8512(1) 937(1) 2943(1) 81(1) C(12) 3527(16) | 745(10) 2962(14) | 71(14)
Br(11) |4540(2) |985(2) | 603(2) | 104(1) C(13)  |2034(16) | 547(8) | 3326(17) | 104(13)
Br(12) 3058(2) 1926(1) | —873(2) [ 101(1) C(14) 1283(18) | 708(10) | 3880(14) | 94(13)
Br(13) 1749(2) 1077(1) T17(2) 113(2) C(15) 1250(20) | 957(13) 5407(15) | 133(16)
Br(14) 2647(2) 538(1) , —1420(1) ' 110(1) C(16) 1951(19) ‘ 1019(9) 6212(15) | 128(16)
Br(21) 6546(2) 931(1) ‘ 2093(2) | 108(2) | ca? 3472(14) ‘ 1363(8) 6696(12) | 69(11)
Br(22) 8651(2) 294(1) 4035(2) 124(2) C(18) ‘\ 4225(18) | 1648(7) 6397(12) | 103(12)
Br(23) 9680(2) 484(1) 1894(2) 122(2) ' 1 :
Br(24) 8858(3) 1664(1) ! 3799(2) 153(2) | C(21) 5959(17) ‘ 304(7) ‘ 8885(13) | 99(12)
; ' C(22) 6848(19) | 450(8) " 9504(15) \ 117(18)
Na(1) 3012(6) “ 1330(2) 4611(4) I 68(4) { C(23) 8456(16) | 463(10) | 9680(14) : 128(15)
Na(2) 7553(6) ! 862(2) 7911(4) 77(4) C(24) 9305(18) | 427(9) ‘ 9198(17) | 121(15)
C(25) 9695(21) | 627(11) | 7806(17) | 135017)
o(1n) 4405(9) { 1206(4) 3982(6) | 67(6) C(26) ; 9322(19) } 929(12) 4 7046(20) | 143(18)
0(12) 2679(9) | 890(4) 3286(7)  72(6) c@2mn \; 7905(19) ' 1046(8) ! 6055(13) ‘ 88(15)
0(13) 1885(10) | 793(5) 4750(8) : 90(7) | C(28) 5 6993(18) .‘ 841(9) ‘ 5814(12) ‘ 85(15)
0(14) 2648(9) ; 1364(4) 6102(7) 62(6) i I !
O(15)  |4343(10) | 1477(4) | 5554(6) | TI(Y) “ cea) | 5707(14) Is85(6) | 6564(10) jss(lo)
0O(16) 2841(13) | 2094(4) 4325(7) 87 | C(2B) 5470(20) ! 417(6) 7374(11) | 73313}
CQ0) 4675(19) 1 168(8) I 7403(19) | 89(16)
0(21) 6091(10) | 549(4) 9090(7) | 89(7) C(2D) 4117(18) J} 71(8) 6623(16) | 123(14)
0(22) 7657(18) | 355(5) ‘ 9134(10) | 143(12) C(2E) ‘J 4329(22) ! 230(7) 5816(19) 161(17)
0@ 9116(12) | 731(5) ‘ 8430(10) | 123(9) C(2F) | 5107(17) 478(7) ' 5813(14) 113(13)
0(24) 8413(10) | 776(4) | 6698(8) j 93(7) C(31) 2689(15) ‘ 2265(9) ' 1905(13) - 101(13)
0(25) 6517(9) 818(4) 6590(6) 59¢6) C(32) 1813(18) | 2138(9) 2257(18) | 118(15)
0(26) 7519(11) | 1634(5) 8166(9) | 99(8) C(33) 667(23) 2422(11) | 3169(22) {197(21)
0o(31) 3384(15) | 2359(5) 2584(9) 199(12) C(34) 553(24) 2795(13) | 3840(24) | 205(23)
0332 1459(10) | 2522(5) 2696(9) 106(8) C(35) 1623(24) | 312109) 5063(18) | 220(24)
0(33) 1445(12) | 2749(5) 4461(11) | 126(9) C(36) 2583(28) | 3085(9) 5544(16) | 260(28)
0(34) 3213(14) | 3184(5) 4918(9) 145(10) c@3n 4169(21) | 3054(9) 5180(14) | 149(18)
0(35) 4364(11) | 2769(4) 381309) | 97(8) C(38) 4728(21) | 3090(10) | 4450(14) | 138(16)
C(1A) 5078(15) | 1681(6) 5158(11) | 67(10) C(A) 4824(22) | 2786(7) 2997(14) | 114(14)
C(1B) 5084(15) | 15206(6) 4262(13) 1 74(11) C(3B) 4158(26) ! 2568(8) | 2385(17) ! 26(17)
c(10) 5720(14) | 1694(7) | 3750(15) | 76(11) C(3C) | 4499(22) ‘}2553(8) 1 1546(18) \149(16)
C(1D) 6428(20) | 1985(9) . 4076(14) | 118(14) ‘k C(@3D) ; 5315(22) ‘ 2757(8) ‘ 1405(21)  176(20)
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C(1E) 6380(17) | 2145(8) 4913(15) | 107(13) C(3E) 5764(29)72970(10) [2013(19) 195(19)
C(1F) 5747(15) | 1988(7) i5455(|4) 83(11) C(3F) 5697(24) L3009(10) ;2897(24) 222(21)
K2 EFERKA)NRMAC)
Table 2 Selected Bond Lengths(A) and Angles (° )
1° 2 : 1t 2
In—Br (1) 2467 (3) 2464 (3) . Br (1)-In—-Br (2) 106.3 (1) 110.2 (1)
1n-Br (2) 2471 (3) 2.465 (3) Br (1)-In—Br (3) 110.8 (1) 108.2 (1)
In-Br (3) 2.454 (3) 2.459 (3) | Br (1)-In—Br (4) HL7 (1) 113.5 (i)
In—Br (4) 2457 (2) 2466 (3)  Br (2}-In—Br (3) 110.0 (1) 110.6 (1)
‘ Br (2)-In—Br (4) 1114 (1) 105.9 (1)
Na-0 (1) 2.346 (15) 2330 (17) | Br (3)-In—Br (4) 106.8 (1) 108.5 (1)
Na-O (2) 2374 (12) 2.344 (16) ‘I
Na—-O (3) 2.257 (16) -2.328 (18) ' O (1>-Na-0 (2) 70.9 (5) 69.3 (7)
Na-O (4) 2.385 (12) 2.349 (15) O (2-Na—0 (3) 69.2 (5) 70.2 (8)
Na—O (5) 2,295 (14) 2361 (12) O (3>-Na—O (4) 72.5 (5) 70.8 (6)
Na—O (6) 2226 (13) 2.235 (14) | O (4-Na—0O (5) 70.1 (4) 70.5 (3)
' O (1)-Na—O (5) 65.8 (5) 65.7 (4)
O (1)~Na-O (6) 98.6 (6) 108.6 (6
O (2)-Na—-0 (6) 110.2 (5) 118.1 (6)
O (3)-Na—0 (6) 128.0 (7) 98.0 (6)
O (4)-Na—-0 (6) 96.5 (5) 105.2 (6)
O (5)-Na—0 (6) 90.6 (5) 100.1 (5)

* In this rank, the number | or 2 standsfor the first designation of each atom, for example, in the file 1, In—Br(1)

is In(1)=Br(11) and in the file 2, Br(1)-In—Br(2) is Br(21)—In(2)—Br(22), and so forth.
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B CRHPEX—REY P, REAHFAETHEHEF Na'(B15C5). BB
F InBry, — 1P AEEZRE FAEK BISCS 47 FRMMEN H,0 4+ F. BT Na'f1 B15C5 43 Fi8
FLAAK/PILRRIC AL, Eitt Na' JLP2MFEAFLHN, Na' ML 8RR T4 ey T 2 el
BER 7R 0.605AF 0.643A, B— Na'BR T4 BISCS B FMANRFEFRAN. 55—
M H,0 5 FRE, Na'WERAIBOAN., RS5ERBETR-AH BISCS 4 FRERIMRCHEF
Na'(B15CS5)Z [b]. Z5H##EE£H 5 Na' () Na' QELIME A H,0 4 FHHEEF 0016)
1 O(26), BN HRBEE AN BISCS 4 FHAEFE FHOMBEEP O(16)-0431). O(16)—-0(33)L4
K& 0(26)-0(32)%1 O(26)-0O(34)MEF & 435 2.942A, 2.768A. 2.892AF 2.781A (B |
R al LA N RBRAM BISCS A FRBE KB AR SHEIALKE T

e 2),

Na'(B15CHEEGE—E, R T BI15CS: Na'¥y3: 280 RKEY (LK 2).
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In()LA InBr, BB FRERFFE, HNUEHEMRLY, B4 In-Br K450 2.462A
1 2.464 A, <Br-In—-Br ¥ AM K 1095° . In (M) 5 Na*'ZHABER N 7.402A,
RILACBHE F InBr, SACME T Na'(B15CSZ A ZKRRE/ER NG AHE—R, XMARMSL
RAERE B, B BI15SCS BB Na'(B15CS)Mi ¥ InBr, EAAILHE. B aTRIRE
B0 f4KH P NaBr ARy BB H B15C5 X In (1) MZRINREK,

BT BISCS 4 FRHAAMREEFHMNTH—TE L, BRE1S Na'Rififa, Ral
¥ Na' MUy, SMMTEIELRETNRRET Na'BISCHFHM Na' BRE5EIMRERT
AR4%4. 5 HOA TFTHENRS. BETUEHFAEAHNPOERE R In()
/ NaBr / B15C5-1,2C,H,Cl, #, ¥ B15CS @R Na'(B1SCSH)# K+ InBry RAHHL
e, Na'(B15CS) ) Na' BREWSAHES S H0 44 FRE, BESYPRAESHR
B K4F, B BREIE T Na'(B15CS)FKHL InBr, MIEES1. B E Na'# k5 B15CS 4
FHFL/HICA, {AHT Na'(B15CS)H M Na* B 5KAE, HERFOBBRRREKN
BB F K (B15CS), > MBI HELBE.
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CRYSTAL STRUCTURE OF HYDRATED BENZO-

15-CROWN-5-SODIUM TETRABROMOINDATE(II)
(NalInBr),(C,H,,0¢), - 2H,0

Zhou Zhixian Zhang Xianxin
(Department of Chemistry, Zhengzhou University, Zhengzhou 450052)
Ye Ling Fan Yugou

(Institute of Theoretical Chemistry, Jilin University, Changchun 130023)

In this paper, we report a new crystal complex (NaInBr,),(B15CS5), « 2H,0 which was ob-
tained from ethanol—chloroform solution for the first time. Its structurc has been determined by
X-ray diffraction technique. Crystal data: (NalnBr,),(C, H,,0¢);* 2H,O,M=17553,
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monoclinic, a=14.393(8)A,b=28.494(9)A,c=15.191(8)A,=96.63(5)° ,V=6189(5)A°,
D.=1.88g » cm™,Z =4, space group P2,/ n.

X—ray structure work showed that in asymmetrical unit of the complex there are two com-
plex cations Na'(B15C5), two complex anions InBr;, two molecules of water and one
uncompiexed molecule of B15CS which is sandwiched in between two Na*(B15C5). The Na' is
coordinated by five oxygen atoms of B15CS5 and one inolecule of water, meanwhile,
InBr; combines with Na'(B15CS5) through electrostatic force. The distances between oxygen
atoms of water and those of uncomplexed B15CS5, ie., O(16)—-0(31), 0(16)—0(33),
0(26)—0(32)and O(26)—0(34) arc 2.942 A, 2.768 A, 2.892 A and 2.781 A successively, this indi-
cates that the molecule of uncomplexed B15CS5, may be held to Na(B15C5) through hydrogen
bonds. ’

The determination of crystal structure of the title complex provided some theoretical con-
sideration for elucidating the mechanism of corresponding extraction system of
In(1ll) / NaBr / B15C5-1,2-C,H,Cl,.

Keywords: indium crown ether  crystal structure extraction



