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Synthesis and Crystal Structure of a Novel Self-assembled
1,4-dimethyl Cucurbituril Silver(I) Complex

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

Abstract: Crystals of a new 1,4-dimethyl cucurbituril (TMeQ [6]) with Silver(I) ion were synthesized, and the
structure was determined by X-ray diffraction technique. There are two kinds of TMeQ [6] A and B which formed
molecular encapsulates with two silver ion lids in the self-assembled entities. One dimensional supramolecular
tubes are formed from the encapsulates A, and two dimensional molecular sieves are formed from the encapsu-
lates B, the tubes and the sieves stack together alternately in the self-assembled entities. CCDC: 271401.
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Table 1 Crystal data and structure refinement

Empirical formula CaoHsAGN:05 F(000) 1548

Formula weight 1518.86 Absorption coefficient / mm* 0.743

Temperature / K 293(2) Max. and min. transmission Twe=0.90, T,,=0.84

Wavelength / nm 0.071 073 O range / (°) 174 < 26< 26.00

Crystal system Triclinic Limit indices -14< h< 14,-15< k< 15,-26< 1< 26

Space group P1 Reflections collected 31 964

a/nm 1.213 00(11) Reflections unique 11 905

b/ nm 1.269 90(11) Completeness to 6=26.00° 99.30%

c/nm 0.215 340(19) Data / restraints / parameters 11904/ 0/ 869

al(®) 75.167(2) Goodness-of-fit on F? 1.089

B/ 85.948(2) Final R indices [I>20(1)] R.=0.068 6, WR,=0.154 5

vy /() 72.101(2) R indices (all data) R=0.099 7, wR,=0.162 5

V / nm? 3 051.2(5) Largest diff. Peak and hole / (& nm®) 564 and - 896

z 2

2
Table 2 Selected bond lengths (nm) and bond angles (°)

Agl1-08 0.222 5(4) C23-011 0.127 6(6) C10-N8 0.145 4(7) C34-C40 0.152 5(7)
Agl-01 0.234 4(4) C23-N18 0.129 0(7) C10-N9 0.146 0(7) C35-N15 0.143 9(7)
Agl-07 0.245 0(4) C23-N17 0.139 7(7) C11-N11 0.140 0(7) C35-N21 0.145 3(8)
Ag2-016 0.237 3(5) C24-012 0.121 0(7) C11-N10 0.147 7(7) C35-C36 0.148 5(8)
Ag2-015 0.239 5(3) C24-N20 0.133 0(8) C12-N12 0.140 7(8) C36-N16 0.143 2(8)
Ag2-09 0.242 1(4) C24-N19 0.142 5(7) C12-N1 0.146 7(7) C36-N22 0.143 4(8)
C1-01 0.126 5(7) C25-013 0.121 2(7) C13-N1 0.144 5(7) C37-N23 0.140 9(8)
C1-N2 0.134 7(7) C25-N22 0.136 0(8) C13-N7 0.149 5(7) C37-N17 0.142 1(8)
C1-N1 0.135 6(7) C25-N21 0.142 8(7) C13-C19 0.151 2(8) C37-C38 0.153 9(8)
C2-02 0.122 4(7) C26-014 0.110 2(7) C13-C14 0.157 5(8) C38-N18 0.143 9(7)
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C2-N4 0.133 8(7) C26-N23 0.133 6(8) C14-N8 0.144 3(7) C38-N24 0.147 4(8)
C2-N3 0.136 2(8) C26-N24 0.135 5(7) C14-N2 0.146 5(7) N7-C13 0.149 5(7)
C3-03 0.121 6(6) C27-N15 0.144 8(7) C14-C20 0.150 6(8) N8-C14 0.144 3(7)
C3-N6 0.135 5(7) C27-N14 0.146 2(7) C15-N3 0.140 9(7) N9-C15 0.146 6(7)
C3-N5 0.136 2(7) C28-N17 0.143 1(7) C15-N9 0.146 6(7) N10-C16 0.147 5(7)
c4-04 0.123 7(7) C28-N16 0.144 7(7) C15-C16 0.152 8(8) N11-C17 0.144 4(7)
CA-N8 0.133 7(7) C29-N19 0.140 6(7) C16-N4 0.143 3(7) N12-C18 0.147 6(7)
CA-N7 0.138 0(7) C29-N18 0.145 4(7) C16-N10 0.147 5(7) N19-C33 0.144 5(8)
C5-05 0.120 4(7) C30-N21 0.138 7(7) C17-N5 0.142 5(7) N20-C34 0.145 5(7)
C5-N9 0.134 5(7) C30-N20 0.146 8(7) C17-N11 0.144 4(7) N21-C35 0.145 3(8)
C5-N10 0.134 9(7) C31-N23 0.146 3(7) C17-C18 0.155 8(8) N22-C36 0.143 4(8)
C6-06 0.121 3(7) C31-N22 0.147 0(7) C18-N6 0.144 0(7) N23-C37 0.140 9(8)
C6-N12 0.136 1(8) C32-N24 0.142 6(7) C18-N12 0.147 6(7) N24-C38 0.147 4(8)
C6-N11 0.136 8(8) C32-N13 0.143 4(7) C21-09 0.126 7(7) N25-018 0.119 1(6)
C7-N2 0.145 1(7) C33-N13 0.144 1(7) C21-N14 0.130 4(8) N25-019 0.123 3(6)
C7-N3 0.147 2(7) C33-N19 0.144 5() C21-N13 0.136 9(7) N25-017 0.124 7(6)
C8-N4 0.142 4(7) C33-C39 0.152 5(8) C22-010 0.123 9(6) N26-021 0.120 3(6)
C8-N5 0.145 1(7) C33-C34 0.161 1(8) C22-N16 0.134 3(7) N26-022 0.120 6(6)
CO-N7 0.141 9(7) C34-N20 0.145 5(7) C9-N6 0.143 1(7) C34-N14 0.147 5(8)

08-Agl-01 85.41(14) N15-C35-C36 104.8(4) N4-C16-N10 113.95) C12-N12-C18 124.4(5)
08-Agl-07 104.62(15) N21-C35-C36 104.7(5) N4-C16-C15 103.2(4) C21-N13-C32 123.1(5)
01-Agl-07 167.35(13) N16-C36-N22 113.95) N10-C16-C15 102.1(4) C21-N13-C33 112.2(5)
016-Ag2-015 92.02(14) N16-C36-C35 103.5(5) N5-C17-N11 115.7(5) C32-N13-C33 124.4(5)
016-Ag2-09 89.10(14) N22-C36-C35 104.5(5) N5-C17-C18 101.8(4) C21-N14-C27 123.9(5)
015-Ag2-09 178.28(13) N23-C37-N17 116.1(5) N11-C17-C18 101.6(5) C21-N14-C34 114.4(5)
01-C1-N2 126.3(5) N23-C37-C38 105.2(5) NG-C18-N12 114.4(4) C27-N14-C34 121.5(5)
01-C1-N1 123.8(5) N17-C37-C38 104.0(4) N6-C18-C17 104.1(4) C22-N15-C35 109.8(4)
N2-C1-N1 109.8(5) N18-C38-N24 113.1(4) N12-C18-C17 103.6(4) C22-N15-C27 125.0(5)
02-C2-N4 128.4(6) N18-C38-C37 101.8(4) 09-C21-N14 126.2(5) C35-N15-C27 121.0(5)
02-C2-N3 125.8(5) N24-C38-C37 100.4(5) 09-C21-N13 123.5(5) C22-N16-C36 111.8(5)
N4-C2-N3 105.7(5) C1-N1-C13 111.7(5) N14-C21-N13 110.1(5) C22-N16-C28 124.1(5)
03-C3-N6 124.9(5) C1-N1-C12 121.5(5) 010-C22-N16 126.1(5) C36-N16-C28 124.1(5)
03-C3-N5 127.0(6) C13-N1-C12 126.5(5) 010-C22-N15 124.9(5) C23-N17-C37 110.4(5)
N6-C3-N5 108.0(5) C1-N2-C7 119.7(5) N16-C22-N15 108.9(4) C23-N17-C28 124.1(5)
04-C4-N8 126.5(5) C1-N2-C14 113.0) 011-C23-N18 126.2(5) C37-N17-C28 125.2(5)
04-C4-N7 123.7(5) C7-N2-Cl4 127.0(5) 011-C23-N17 124.7(5) C23-N18-C38 114.3(4)
N8-C4-N7 109.6(5) C2-N3-C15 115.1(4) N18-C23-N17 108.7(5) C23-N18-C29 124.0(4)
05-C5-N9 125.3(5) C2-N3-C7 120.9(5) 012-C24-N20 129.5(5) C38-N18-C29 120.3(4)
05-C5-N10 127.3(5) C15-N3-C7 123.0(5) 012-C24-N19 122.1(6) C29-N19-C24 119.5(5)
N9-C5-N10 107.3(5) C2-N4-C8 121.7(5) N20-C24-N19 108.5(5) C29-N19-C33 126.2(5)
06-C6-N12 130.7(6) C2-N4-C16 113.8(5) 013-C25-N22 128.9(5) C24-N19-C33 112.2(5)
06-C6-N11 122.1(5) C8-N4-C16 122.3(4) 013-C25-N21 125.4(5) C24-N20-C34 114.1(5)

N12-C6-N11 107.2(5) C3-N5-C17 114.1(5) N22-C25-N21 105.7(5) C24-N20-C30 120.4(5)

N2-C7-N3 114.8(5) C3-N5-C8 124.2(5) 014-C26-N23 125.3(6) C34-N20-C30 125.5(5)

N4-C8-N5 114.1(4) C17-N5-C8 121.0(5) 014-C26-N24 126.7(6) C30-N21-C25 121.2(5)

N7-C9-N6 117.1(5) C3-N6-C18 111.9(4) N23-C26-N24 108.0(5) C30-N21-C35 128.1(5)
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N8-C10-N9 113.0(5) C9-N6-C18 122.4(5) N15-C27-N14 113.2(4) C25-N21-C35 110.7(5)
N11-C11-N10 115.0(4) C4-N7-C9 122.4(5) N17-C28-N16 116.2(5) C25-N22-C36 113.6(5)
N12-C12-N1 113.0(5) C4-N7-C13 111.5(4) N19-C29-N18 114.9(5) C25-N22-C31 118.7(5)
N1-C13-N7 110.0(5) C9-N7-C13 126.1(4) N21-C30-N20 115.7(5) C36-N22-C31 124.0(5)
N1-C13-C19 113.8(4) C4-N8-C14 113.4(4) N23-C31-N22 113.5(4) C26-N23-C37 113.4(5)
N7-C13-C19 111.3(4) C4-N8-C10 119.0(5) N24-C32-N13 115.6(5) C26-N23-C31 122.5(5)
N1-C13-C14 104.1(4) C14-N8-C10 127.2(5) N13-C33-N19 112.8(5) C37-N23-C31 122.1(5)
N7-C13-C14 101.4(4) C5-N9-C10 123.7(5) N13-C33-C39 112.7(5) C26-N24-C32 126.0(5)
C19-C13-C14 115.3(5) C5-N9-C15 113.7(4) N19-C33-C39 111.8(5) C26-N24-C38 112.9(5)
N8-C14-N2 110.9(4) C10-N9-C15 121.4(5) N13-C33-C34 102.7(5) C32-N24-C38 119.9(5)
N8-C14-C20 112.3(5) C5-N10-C16 113.8(5) N19-C33-C34 102.0(4) 018-N25-019 119.7(5)
N2-C14-C20 110.4(5) C5-N10-C11 123.2(5) C39-C33-C34 114.1(5) 018-N25-017 121.0(5)
N8-C14-C13 104.1(4) C16-N10-C11 122.6(4) N20-C34-N14 113.6(4) 019-N25-017 119.4(4)
N2-C14-C13 101.2(4) C6-N11-C11 120.3(5) N20-C34-C40 113.7(5) 021-N26-022 120.4(5)
C20-C14-C13 117.3(5) C6-N11-C17 115.1(5) N14-C34-C40 110.5(5) 021-N26-020 120.3(5)
N3-C15-N9 115.4(5) C11-N11-C17 121.8(5) N20-C34-C33 102.8(4) 022-N26-020 119.3(5)
N3-C15-C16 102.1(4) C6-N12-C12 122.0(5) N14-C34-C33 100.1(4) C1-01-Agl 114.2(3)
N9-C15-C16 103.1(4) C6-N12-C18 112.3(5) C40-C34-C33 115.4(5) C21-09-Ag2 114.7(3)

2.1 TMeQI6]
, , TMeQ

BIA B, 1
, TMeQ[6]

M, Q[5] ,
, , A B ., 09-012
Q[5] 01-04 , 0.717 nm  0.704 nm,
0.013 nm TMeQ[6]A 010-014

A B TMeQ[6]

Fig.l Molecular A and B of TMeQ[6] in the crystals
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; TMeQI[6]
2 TMeQ[6]B( ) Agl
2.2 TMeQ[6] Ag* , A , TMeQ[6]
TMeQ[6]A Agl 07  TMeQJ6]
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; Ag2  TMeQI6] Agl B
09, 010 014 0.242 JAgl  TMeQ[6]

2 A( ) B( )TMeQI6] Ay
Fig.2 Encapsulate structure of molecular A (left) and B (right) with Ag" in the crystals
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5 TMeQ[6]-AgNO;
Fig.5 Stacking of the crystals of TMeQ[6]-AgNO;,
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- (1) Ag* ,
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Crystals of a new 1,4-dimethyl cucurbituril(TMeQ[6]) with Silver(I) ion were synthe-

sized,

and the structure was determined by X-ray diffraction technique.

There are

two kinds of TMeQ[6] A and B which formed molecular encapsulates with two silver
ion lids in the self-assembled entities.

Synthesis and Crystal Structure of a
Novel Self-assembled (1,4-discyclohexyl
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A novel complex of a new 1,4-dicyclo-
hexyl cucurbituril(DCYQ[6]) with sodium
(I) ion was synthesized, and the crystal
structure was determined by X-ray
diffraction technique. In this self-assem-
bled entity both the cavity interaction of
DCYQI6]
the portal interaction of the dipole car-
bonyls of DCYQ[6] with sodium cations
lead to form self assembled molecular

included a nitrate anion and

capsules.

Chiral Dithiophosphato Nickel(IT)
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