w20 r #H Vol.3, .2

]987iF6 B IOUR\IAL OF INORGANIC CHFMISTRY June, 1987

18-E-6 EMMERE S
P RERS TSN

FEE 7K X% AR
(L FRFER, Fh)

FAERRERBAMARAREEGRA 4 % B, 7 ENRAF-NONLUS
CADAPRERE L F, 246147 7T ME 48R, R Patterson ¥y ML WK
AF &R, BERASYHARERSE. FHRERTR=0.072, Ry=0.081 ik
Iﬁﬁﬂ?‘lﬂ.%, SRR RP,, /n. BB % ¢=9.032(D K, b=-14.23(D ],
C=35.092(6) R .B=105.5°,Z =4, Btk B M B :Dear = 1.546g/cm’, BILE
ﬁfﬂ’fnxéﬂéiz Bepy o0 M8 Bk 220y C(NH,) (18C8)1, CAg.(SCND Y
AT, 18-FE-6 SHETHRMAREHET, RE5WMAREESEREY
B, HEUBEEAIRN-H-N S8 E8ERESYST. WP LRF4 8
WAL R0 R AR b0 AR, A TR AT TR,

x@i8. ARESY RESH

[T

TR AL A P T B A RO RE AL PR AR H 2651 AR |BC 2, SEF—4
BB TR H18-1- 6 M AW T AR AR, (R18-58- 6 4 MEH Bm MR )
Ik A BT A ek AT O Y SR AR T, ARSCRFIE T 18- - 6 4 TR AR FURR SR 4 P T 4
Tﬂﬁ}‘??ﬁ 1N

FC £ 0 i A PRy o e

TR M85 - 6 . WM R AR, ZdRRIYT AR, EHRFH
R T /AR AR, X BRSO B ks k. 269~270C, M T
FOWH Y. C32.84%, H5.45%, N8.23%, b XAIBIHFEM Y. C32.18Y%,
H5.53%, NB8.29%, “H¥MAELEW A,

A flqsﬁﬁl ﬂ 30 ﬂ\!/ Il
* IR A



%2 18-~ 6 # S MBI &Y Rk T4 T2 35

X I 22 B Al 25 1 43 B

M 1K:0.2-0. 4mm ¥ H &, 78 ENRAF-NONTUS CAD 4 gt t,
ZABREAR[/IMoK . (A=10.71069 R ) TS Feo/ 204177 U585, B 4T A A3 5,
CLRIZ RO 8 I BEATE 198, AR 2 *<<0<<25 Y F A SO T 814N 3 B e ST 3

cw o (PN

"1 4FHWE
Fig. 1 Molecular structure of ((NH,) (18C6)J,{Ag.(SCN),]
explanation: The actual molecular formula is-{ [(NH,)
(18C6)J,[Ag,(SCN),) tn. It is a polymer. The Figure
1 is only a cell from the chain. To understand the coor-
dination of center atom silver directly, two thiocyana-
tes are added in the figure,



36 XMl

B2 bl TR R AR L BT T e b T

Tig. 2 Chain for center atom silver coordinated with thiocyanates
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Tablel Coordinate Parameters and Equivalent Thermal Parameter
for Non-Hydrogen Atoms

; ! :
atom ; X Y Z Beqy

Agl 0.7107¢2) 0.2670(2) 0.38365( 6 ) 5.38(5 )
Ag2 C1.3135(2) 0.2705( 2) 0.37859( §) 5.29(5
51 | 0.2072(8) 0.3425(6) 0.3219 (2) 6.4 (2)
52 0.8183(8) 0.1914(5) 0.4406 ( 2) 5.2 (2)
S3 0.4717(7) 0.1508(4) 0.3472 (2) 4.7 ¢2)
S4 0.5501(8) ‘ 0.3750(5) 0.4155 (2) 5.9 (2)
Cl1 ‘ 0.034 (2) \ 0.333 (1) 0.3366 (g) 3.4 (5)
C2 \ 0.016 (2) \ 0.201 (1) 0.4248 () 3.6 (5)
C3 | 0.188 (3) 0.215 (2) 0.3050 (7) 5.2 (6)
Ca } 0.537 (3) | 0.328 (2) 0.4564 (8) 7.4 (6)
N1 I 0.910 (2) . 0.328 (1) 0.3464 () 5.2 (6)
N2 0.109 (2) 6.207 (1) 0.4145 (7) 5.9 (6)
N3 O 0.499 (3) 0.250 (2) 0.2759 () 7.9 (T)
N4 L 0.531 (3) 0.281 (2)  0.4855 (7) ‘ 11.5 (9)
N1L 18 (2) 0.212 (1) | 0.7153 (5) 4.5 (5)
N2z 0757 (2) 0.212 (1) 0.5396 (5) 4.1 (5)
01 [ 0.477 (3) 0.366 (1) 0.7187 (6) 9.9 (7)
02 0,219 (3) 0.400 (1) 0.6781 (5) 9.3 (6)
03 | 0.966 (2) 0.246 (1) 0.6655 (6) 8.6 (6)
04 0.005 (3) 0.061 (2) 0.6619 (6) 9.2 (7)
05 0.252 (3) 0.018 (1) 0.7049 (5) 9.6 (6)
06 L 0.516 (2) 0.176 (2) 0.7145 (6) 9.0 (6)
021 | 9919 (2) 0.441 (1) 0.5551 (6) 14.1 (6)
022 ' 648 (3) 0.366 (1) 0.5973 (6 12.3 (7)
023 L 0.491 (2) 0.165 (2) 0.5870 (7) 10.7 (7)
02 | 0.688 (3) 0.036 (1) 0.5680 (5) 15.1 (6)
025 . 0.978 (3) 0.128 (2) 0.5349 (8) 14.5 (9)
026 0.108 (3) 0.319 (2) 0.5452 (7) 13 (1)
Cit | 0,456 (4) 0.463 (2) 0.704 (1) 10 (1)
Ci2 | g.708 (5) 0.533 (2) 0.298 (1) 13 (1)
C13 | 0,057 (3) 0.408 (2) 0.674 (1) 9.6 (9)
Cl4 ‘ 0.978 (5) 0.331 (2) 0.648 (1) 13 (1)
C15 | 0.873 () 0.172 (3) 0.642 (1) 11 (1)
C1e6 0.862 (4) 0.076 (3) 0.661 (1) 13 (1)
C17 0.986 (4) 0.042 (2) 0.3202 (9) 10 (1)
C18 0.823 (5) 0.047 (2) 0.321 (1) 12 (1)
C19 . 0.583 (3) | 0.986 (2)  0.289 (9) 9.5 (7)
C20 | 0.505 (4) 1 0.099 (3) . 0735 (1) 13 (1)
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021 L 0.626(3) . 0.27003) | 0.735 (1) 12 (1)
C22 b0.614(3) | 0.355(3) } 0.714 (1) 1o
C31 " 0.800(5) D 0.496(2) L 0.581 (1) 15 (1)
C32 0.634(6) ‘ 0.431(4) ' 0.585 (1) 17 (2)
C33 0.455(3) | 0.307(3) i 0.606 (1) 14 (12
C34 0.438(3) | 0.21002) | 0.609 (1) 15.9(9)
C35 0.119C4) L 0.049(2) 0.5930(9) 12 (2)
C36 0.352(2) | 0.015(1) 0.5667(5) 17.6(9)
C37 0.785(3) L 0.016(2) L 0.547 (1) 15.6(9)
C33 0.954C5) | 0.049(3) 0.548 (1) 12 (1)
C39 o LT9(3) L 0.176(2) 0.535 (1) | 10 (1)
C10 L 1.162(5) o 0.29004) 0.522 (1) 18 (2)
C!l L 1.132(4) . 0.436(2) 0.533 (1) 10 (1)
c12 } 1.028(6) } 0.488(3) 0.561 ¢ 1) 17 (2)
%2 WMEBRRAD
Table2 Bond lLengths
wom Qe | eem PR om0
] |
Ag,—S, 2.560(0) S:—C, 1.626(0) i 0,—Cq \ 1.528(0)
Ag—S, I 2.62000) 5,—C. 1.602¢0) | 0,—C.. 1.301C 0)
Ag,—S, - 2.628(0) S,—C, 1.665¢0) ! O:—Cy, 1.326(0)
Ag,i—N, | 2.20000) S,—C, 1.601(0) ~ 0,—C, 1.502¢ 0)
Ag,—S, L 2.542(0) C,—N, 1.150€0) | 0;—Cr, 1.3240 0)
Ag.—S, | 2.63400) C,—N, 1.168(0) | O,—C, 1.432( 0)
Ag—S, | 2.599(0) C,—N, 1.128C0) | O,—C,, | 1.360(0)
Ag,—=N, | 2.22000) C.—N. 1.185¢0) | O0,—Cy; | 1.627C0)
atom ll)é)r?gdth atom bond length
O, —Cq, 1.350( 0) Cio—C 1.523(0)
O, —Cy, 1.523(0) C.i1—C.. 1.440€ 0)
O, —C 1.296( 0)
0. —C,, 1.605¢ 0)
Cii—Ci. 1.500( 0)
Ci—Cu 1.467C 0)
Ci15—Chs 1.499C0)
C1,—Cax 1

.491€0)




18~78~ 6 #&157i BURR LG & 4y ) & i Fisy F 450 39

£: RBAREO
Table3 Bond Angles

atom bond angle atom " bond angle
5:—Ag,—S; 112.10( 0) S, —Ag,—X 114.69¢ 0
S,—Ag,—S,  103.56C0) Agi—5,—C, 98.06 0)
S,—Ag,—N, { 106.12¢ 0) Ag,—S,—Ag. 86.63( 0)
S\ —Ag,—S, | 92.97C0) Ag,—S5,—Ag. 87.21( 0)
S, —Ag;—N, 113.60¢ 0) Ag,—S,—C, 101.80¢ 0)
Si—Ag—N, | 122.6600) Agi—S,—C, 53¢ 0)
Si—Ag,—S; , 103.77( 0) Ag,—N,—C, 151.02C 0)
$i—Ag.—S, 120.01C0) Ag,—$,—C, 100.17¢ 0)
S —Ag,—N 101.12¢0) Ag,—S,—C, | 96.87C0)
S,—Ag.—S, 93.24(0) Ag,—S.—C, 103.59( 0)
S,—Ag—N, | 12143C0) Ag,—N,—C, | 153.03C0)
S e I ,_,{_ I —

atom \ bond angle atom | bond angle
[ [, ; e -
S —C,—N; L 178.06(0) 0,—C..—C,, 109.03C 0)
S, —C.—N. 177.59( 0) 0,—C1,—Cyy 108.10¢ 0)
$; —C,—N; 178.16( 0) 0.—C—Cy, 106.64( 0)
S, —C.—N, 175.15( 0) 0;—C1—Cs 107.08( 0)
Cii—0,—C., 114.75( 0 ) 0,—Cy,—"\. 106.97( 0)
Ci;~0.~Cys  108.2000) 0.,—C,—0) 108.15( 0)
Ci—0,—Cis | 106.52¢0) 0.,—Cy—T0,s 108.77¢ 0)
Cr.—0,—Ci; | 115.51(0) 0 .—C/,—Cy; 105.49¢ 0)
Ci1i—0:—Ciy 112.29( 0) 0,—C;.—C>, 110.61C 0
C,i—0.,—C 110.53( 0) 0,—C,u—Cy. 105.84¢ 0)
0,—Cy1—Cy, 114.09( 0) 0.—C:1—C,. 107.61€ 0)

B/ I TR
Ax+By+Cz-D= 0
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£4 SFEHLANMMI_RFER-EMH
Tahle4 Scveral Least-Square Planes and Dihedral Angles between Planes

' |
plane )} A B C D ) atom ' x y z 1 distance(j\)

1 —0.3921 —0.0462 . O, | -0.3000 1.8350  7.6736 -0.196

S0.0188 ~6.8213 1 o, | 2.1600 1.3740  6.2311 © 0.167

| 0, | 3.8553  3.1g03  5.8072  ~0.186

; 0. |  2.8016  6.0195  5.6830 0.221

| | O, | 0,409  g.¢i58  7-1892  —0.250

L0, | -1.3764 44143 T7.5256 - 0.241

other atom ; N : 1.6334 2.9506 7.5544 - —0.912

o] STy | 0w oam sam e osw

0., : 4.4558 5.0220 20.9614 | =0.285

0., ; 3.8091  2.2694  20.6005 ‘ 0.182

0., 6.0617  0.5322 199311 | ~—0.115

0> 8.3452  1.7583 137717 | 0.150

0., 8.7975  4.3717  19.1329 | - 0.219

other atom N, 5.9140  3.3277 18.9342 . 0.976

3 _g%gg _ggggg Ag, 5.1026  3.6650 !3.4632  0.009

S 3.5411  5.1163 11.5792 | —0.009

Ag, 1.8026  3.7119 13.2853 . 0.009

S, 3. 6523 2.1932  12.1842 . —0.009

other atom N, 1.63214 3.9508 7.5514 4,593

AR 5.9140  3.3277  18.9342 ‘ —4.420

N, 5 5537 3.4277  9.6816  2.701

N, 3.7534  3.8514 17.0378 | ~2.721

1 o isey Coam St | 0.5676  4.7001  11.2049 . o.o088

Ag, 1.8026  3.7719  13.2853 | ~0.0M

N, | 9.2249  2.8461 11.5154 0.178

| N 6.9725 1.5072  12.1571 —0.120

| Agy | 5.1026  3.6650 13.4632  ~0.085

S, | 6.6214  2.6267 1C.1511 . ~0.007

other atom Noi | 1.6331 2.9306  7.5541  2.577

N:. 5.9110  3.3277  18.9342 | —2.411

N, 3.5537  3.4277  9.6816 1.995

N, ' 3.7534  3.8514 17.0378 = 1.930

5 0.9975  0.0652 N, 3.5537  3.4277  9.6816 0.026
—0.0289 3.4629 ‘

C, 3.5909 2.9483  10.7017 0.002

S, 3.6523  2.1932  12.1842 ~0.029

N. 3.7534  3.8514  17.0378 0.010

op 3.6222  4.4356 16.0151 - —0.023

S, 3.5411  5.1463  14.5792 = —0.016

other atom N1 1.6334  3.9506  7.5544 | —1.79%

Ns» 5.9140  3.3277 18.9342 |  2.106
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1 . .
plane A B C D atom ‘ x Y z distance(A)

5 f | Ag1 5.4026 3.6650 13.4632 1.776

‘ i Ag, 1.8026  3.7119  13.2853 ~1.806
#*S5 EmEE R

Tables Angles between Planes
plane angle plane r angle

1—2 o 5.0 ! 2—4 65.5

1—3 48.3 2 2—5 ! 110.2

1—4 60.9 ‘ 3—4 | 99.8

1—5 111.6 * 3—5 V 83.7

2—3 43.5 * 4—5 : \ 92.0

{
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CRYSTAL AND MOLECULAR STRUCTURE
Ol" 18-CROWN-6 AMMONIUM WITH
SILVER( 1) THIOCYANATE COMPLEX

Du Gaoying Zhanz Wenxing Fan Yuepeng

( Department of Chemistry, Shandony University, Jinan)

This paper reports on the coordination compound grown in a ge! by
reaction of 18-crown-6 with silver nitrate and ammonium thiocyanate. On
a ENRAF-NONTUS CAD4 four circle diffractomneter, 2461 visible inten-
sity data were obtained, The structure ol the crystal was solved by Pat-
terson mechod and Fourier synthesis, and then it was refined by the full-
matrix least square method to final discrepancy factors R=0.072 and Rw
=0.081.The crystal belongs to the monoclinic system and the space group
is P2,/ n with cell parameters; a= 9.032(2)A, b= 14.243(U)A, ¢=
35.092(6) A, £=105.5°, z=4, The calculated density of crystal is D...
=1.516 g/cm®, The chemical formula of the crystal is C(NH,) (18C6)7J,
[Ag,(SCN),J, Tts composition was determined by elemental analysis and
N-ray structure analysis,

The result of crystal structure analysis shows that in the crystal com-
plex 18-crown-6 coordinates with ammonium and silver([) coordinates
with thiocyanates, The CT(NH,) (18C6)J} ion and [Ag,(SCN),J%*" jon are
combined with electronic force and N—H-*N hydrogen bond force, 1he
center atom silver forms a high polymer chain by sulfur bridge and sulfur

~nitrogen mixing coordination,

Keywords crown ether complex silver complex



