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A Molecular Bowl with Barium lon As Bottom

ZHAO Yun-Jie* XUE Sai-Feng"* ZHU Qian-Jiang ZHANG Yun-Qian*
TAO zhu* WEI Zhan-Bing? LONG La-Sheng?
(Institute of Applied Chemistry, Guizhou University, Guiyang 550025)
(Department of Chemistry, Xiamen University, Xiamen, Fujian 361005)

Abstract: A molecular bowd with barium ion covering one portal of decamethylcucurbit[5]uril as a° metal-ion-
bottom’ has been synthesized. The structure of the molecular bow has been confirmed by the single crystal X-ray
diffraction determination. It belongs to orthorhombic with space group of Pna2;,. The crystal unit cell parameters
are: a=3.2108(6) nm, b=1.4742(3) nm, ¢=1.1516(2) nm, and V=5.450 9(18) nm?*, D=1.677 Mg m®, Z=4, F(000)=
2832, R=0.0551, wR=0.156 8. CCDC: 290552.
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MeQ[5] 1.2
: Me,Q[3] , :
[(CaoH5N010)Ba (H,0):](NO3); 5H,0 )
CuoHesN2202Ba, (CioHsoNxOxo) Me,Q[5] ' -50
, Me;,QI[5] 0.24 mm x 0.20 mm x 0.18 mm
! ” , ,  Bruker Smart Apex X-
“ ” Mo Ka
(A=0.071073 nm), P-w
28642, 10192
1
Lp
1.1 SHELXTL ,
Me;,Q[5] L MeyQ[5](6.0 g, 9167 (I>20(1)).
0.05 mol) 250 mL , 0.5 h, 793
4 1 2 , 3
; (0.16 g, 0.05 moal) 20 mL
, CCDC: 290552
1
Table 1 Crystal data and structure refinement
Empirical formula CHgBaN,,0,, Absorption coefficient / mm* 0.834
Formula weight 1376.49 Max. and min. transmission 0.86, 0.82
Temperature / K 223(2) 0 range 2.54° < 20< 52.00°
Wavelength / nm 0.071 073 Limit indices -39< h< 28,-18< k< 18,-14< I< 13
Crystal system Orthorhombic Reflections collected 28 642
Space group Pna2, Reflections unique 10 192
a/nm 3.210 8(6) Completeness to 6=25.12° 99.80%
b/ nm 1.474 2(3) Data / restraints / parameters 10192 /0/ 793
¢/ nm 1.151 6(2) Goodness-of-fit on F 2 1.084
V/ nm? 5.450 9(18) Final R indices [I>2a(1)] R=0.055 1, wR=0.156 8
Z 4 R indices (all data) R,=0.063 0, wR,=0.160 5
F(000) 2 832 Largest diff. peak and hole / (¢ nm3) 2 164 and - 1 620
D,/ (Mg m?) 1.677
2
Table 2 Selected bond lengths (nm) and bond angles (°)
Bal-O11 0.272 9(4) Bal-05 0.275 9(4) Bal-O4 0.276 9(4) Bal-012 0.277 3(4)
Bal-O1 02.79 6(4) Bal-02 0.280 0(4) Bal-O13 0.281 9(4) Bal-0O3 0.283 4(4)
O1-C1 0.125 8(8) 02-C2 0.124 0(9) 03-C3 0.123 5(8) 04-C4 0.120 6(8)
05-C5 0.118 5(8) 06-C6 0.120 7(9) or-c7 0.122 2(12) 08-C8 0.121 9(9)
09-C9 0.116 6(8) 010-C10 0.121 4(9)
0O11-Bal-05 148.46(13) 0O11-Bal-O4 129.71(13) 05-Bal-O4 67.99(14) 011-Bal-012 84.62(15)
05-Bal-012 82.78(13) 04-Bal-012 63.23(13) 0O11-Bal-O1 101.70(13) 05-Bal-O1 69.00(12)
04-Bal-O1 128.47(13) 012-Bal-O1 135.61(12) 0O11-Bal-O2 67.36(13) 05-Bal-02 127.98(13)
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2
04-Bal-02 125.78(13) 012-Bal-02 149.12(13) 01-Bal-02 66.17(12) 0O11-Bal-013 70.47(12)
05-Bal-013 77.99(13) 04-Bal-013 120.58(12) 012-Bal-013 65.42(12) 01-Bal-013 75.39(13)
02-Bal-013 113.62(13) 0O11-Bal-03 81.36(13) 05-Bal-03 128.66(13) 04-Bal-03 66.12(12)
012-Bal-03 96.11(12) 01-Ba1-03 128.26(13) 02-Bal-03 68.00(12) 013-Bal-03 147.14(13)
3
Table 3 Distance (nm) and angles (°) of selected hydrogen bonds
D-H A dD A) D-H-A D-H A dD A) D-H-A
021-H21D 09 0.289 9(7) 128.9 O11- H11A 07 0.287 3(6) 126.1
021-H21D 010 0.304 9(7) 1423 Ol12-H12B 09 0.289 2(7) 126.7
021-H21F 06 0.311 0(7) 126.1 013-H13B 06 0.293 0(6) 139.4
012-H12C 04 0.290 5(7) 113.4 013-H13C 010 0.285 3(6) 1423
2 Mey,Q[5] ,
21 M 51 Baz 5 :021-
. e as
110Q[ ] o Ol - 06, 0.3110 nm; O21-07, 0.288 0 nm; O21-08, 0.303 8
a +
10Q[5] - nm; 021-09,0.289 9 nm; 021-010,0.304 9 nm,
/ : QP] , 021 Me.,Q[5]
( :Bal-01, 0.296 nm;

Bal-02,0.280 1 nm; Bal-03, 0.283 4 nm; Bal-O4,
0.2796 nm; Bal-05, 0.275 9 nm),

"1 NIelOQ[S] “
3 011 012 013
( :Bal-0O11, 0.273 0 nm; Bal-
012, 0.277 3 nm; Bal-0O13, 0.281 9 nm), 8
f 4 ,

Fig.1 Complex cation of [Me,,Q[5](H.O).Ba]*

1 021,
Bal-O21  0.5861 nm,

Me,Q[5]

:01-02,0.3055 nm;
02-03,0.3151 nm; 03-04,0.305 6 nm; 04-05, 0.309 1
nm; 05-01, 0.314 6 nm;
: 06-07, 0.3257 nm; O7-08,
0.3112 nm; 08-09, 0.313 4 nm; 09-010, 0.322 6 nm;
010-06, 0.3259 nm , Me, Q6] Ba*

, (Me4,QI[5])

2.2

3 011, 012,
013 Ba , 3

* [MeQ[5](H.O);Baf*

2(1) " ”

Ba** "
011, 012, 013

Ba* :
011-07,0.287 3 nm; 011-08, 0.336 7 nm; 0O12-09,
0.289 2 nm; 012-010, 0.380 1 nm; O13-010, 0.285 2
nm 013-06, 0.293 0 nm, 011-08, 012-010
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Fig.2 Connection between the molecular bowd (1) and 1D supramolecule chain based on [Me,,Q[5](H-O);BaJ** complex

( 3) Ba? Ba?*

[(Me,Q[5])(H0)Ba]**
202)

w

[(CaoHsNxO)Ba(H;0):[*(NOy); 5H,0

Fig.3 Stacking Of (CmHsonolg)Ba(H20)3]2+(N03)2 5H20
in the crystals

2.3 Me,Q[5] Ba*

Me,Q[5] Ba* 'H NMR ,
MemQ[S] ! 05.5
54.7 4 : Me,0Q[5]
2 Me,Q[5]
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MeQ[5] Ba?* MeyQ[5]
TMen[S] :' ‘ u.‘: ih ‘ 300 1CH))|
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4 MeyQ[5], MeQ[5]  Ba*
'H NMR

Fig4 *H NMR spectra of Mey,Q[5] and Mey,Q[5]-Ba?
system

: » Me,,Q[5]  Ba**

, Me,QB]  Ba*
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