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Crystal Structure of the Decamethylcucurbit[S]uril Complexes with Some Metal Ions
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Abstract: Three single crystals based on decamethylcucurbit[5]uril (Me(Q[3]) with Rb(H,0)5*, Ce(H,0);* complex

cations and in the presence of ZnCl,> complex cations were synthesized and structurally characterized by single-

crystal X-ray structure determination. The crystal structure of these complexes showed that Water molecule were

encapsulated in Me;gQ[5] to form molecular capsules caped with metal ions or water molecules, and the capsules

assembled through coordination or hydrogen bonding to form 1D supramolecular chains. CCDC: 716603, 1;

716604, 2; 716605, 3.
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1.1 BERAEE&E
1.1.1  [Rb*(CiHsoNxOyo) - 4(H,0)]- 2C17+ (H,0) (1)
il %

Me (Q[S]HTA B S BESCHRIY, 4 Me,Q[5](4.85 g,
0.005 mol)% T 250 mL ZE MK 3 HE T A i
0.5 h, Bk FER M EEE WA 4 500
U =1 2 08 JE VRN Me, QISR WA H

B3R 25 mL Me, Q[S)K ¥ W& T HaAR
ANFEAE 0.13 g(0.5 mmol), it T InFAH] 50 °C, J
N 15 min, ¥R H 2 E R IRRGEE 4 F A
T AR AR R I 2 1 TC 6 SR T
1.1.2  [Ce*(CiHNyO10) - 5(H,0)]-3(NO,) - 18(H,0)

111 il 25 19 Me, Q[SK W 25 mL & T
B I AR R 41 (0.16 ¢,0.5 mmol), B+ F i
WA 50 °C, B 15 min, BHIE R LU IERES
B DO EA R IER 3 R S A WA B T A A
SR I 7 1T ST
1.1.3 [(CiH5Nx010)]+ 4(H;0)* - 2(ZnCLy)* - 12(H,0) (3)

{14 1 £

4 MeQ[5](0.49 g,0.5 mmol) & T 40 mL 7% 1%
K, BEFETFMA S mL 3R (4 mol - L), SAALEE
0.14 g (1.0 mmol ), MIFAE] 60 °C, I 20 min, ¥4
FE g DR E 3 RS A IS T A R 4
JE [ Tt 5 AT
1.2 BEREHHNE

WE, 5IKIHA W R E A KEKa T,
i VA R RS PR 22 | 4 B WO K RUAR T A8 5T, Sy a5
56 rh SR AR 25 748 R #6470 2 (- 140 °C), 7F Bruker
Smart Apex I CCD H /& X5 2 7 55 4 F e 46 %K
i, M2 B AL Mo Ka H146(1=0.071073
nm), TN -0, BEBIEIHITT Lp KIE &
G WSCRS IE | S5 4 fig B ARG 15 SHELXTL 27 , &
JE AR bR R R THIEAG B S AR B R 2 A 18
SHNE 1,

()il % CCDC:716603,1;716604,2;716605,3,
®1 BAYMI1-3HREFHEER
Table 1 Crystallographic data for complexes 1~3
Complex 1 2 3
Empirical formula C4HgN»OsCLRb, CioHosN»304Ce CaoHgN»OClgZn,
Formula weight 1.302.92 17115 1 681.63
Crystal system Monoclinic Monoclinic Orthorhombic
Space group C2/e P2,/c Fdd2
a/ nm 2.451 52(13) 1.485 71(8) 1.542 28(11)
b/ nm 1.780 10(9) 2.562 39(13) 2.619 08(11)
¢/ nm 1.279 52(7) 1.936 01(10) 3.225 6(2)
B1(° 116.584(2) 111.462(2)
Volume / nm’ 4.993 4(5) 6.859 3(6) 13.029 2(14)
A 4 4 8
F(000) 2 680 3484 6 928
Crystal size / nm 0.28x0.26x0.25 0.23x0.20x0.16 0.26x0.24%0.20
Reflections collected 26 679 76 313 34 322

Unique reflns (R;,)
Obsd reflns
Parameters

Ry, wR, (I>201(1))
Ry, wR; (all data)

4 878 (0.066 0)
4132

362

0.079 4, 0.228 7
0.088 9, 0.235 7

13 243 (0.093 6)
9 596

955

0.056 8, 0.138 0
0.086 9, 0.150 6

6 402 (0.061 2)
5179

440

0.068 5, 0.186 4
0.084 6, 0.198 1
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2.1  [Rb*(CyH5N»xOyo) -4(H;0)]-2CI - (H,0) (1)HJ

kL

Bl 1(a) B THAD 11 MeQ[5],Rb K&
B LA ALEE (7K 53 R i ML ALY <o IR
G5K  AESXAS TR 2 AN T 8 A
J5 2, A V& TE MeyoQ[S P4 Ui diig F1 A ) o 437
5 F A5 5 A BE U IC A7 (FF B B 40 518
Rb1-01,0.296 0(3) nm;Rb1-02,0.297 0(3) nm;Rb1-
03,0.3129 (3) nm;Rb1-04,0.293 9(3) nm;Rb1-05,
0.3139(3) nm)), [FEFE 53515 3 A~K 5 F 01w,

0.289 2(9) nm;Rb1-02W,0.333 0(17) nm;Rb1-03W,
0.325 12(12) nm), HE5HE 1 Me QS0 AN e e 44
Rb* 1 7K A B 1 4 40 7™ 2% 5 A 1) << e 4 26 7, o <ot
7K F 04W 5 5 Hh 35t A 7 < 4 " Me, Q[ 5]
Hl ,04W 5 HTE Me, Q5] H 1 2 A~ 8+ 1y #E
B M YN 04427 nm, (H5— 8 HAD
2 AN o> TR B B B A B 22 [l i A K
53 F O3W AHF % B2 | T 484~ DL MeoQ[SH BE 1A
(R 53 F B 3% 7 TB B — 2k BB 40 T 45 R (N R 1(b)).,
FEALE Y 1 SR HE R E (] 1(c)), 7T R #
IX 4 — 2 25 ) 1 1 A B AT RS P AT

Part water molecules are omitted for clarity

() fL &Y 1 W b) (LB 1 W —2E B T4 (o) LEY 1A IRHERUE

Fig.1 (a) Structure of complex 1; (b) 1D supramolecule chain of complex 1; (c) Stacking of complex 1 in the crystals
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QM R
ALY 2 1 Me Q5] 5 5l 85 7 K& W LA K

ALZE K o FAH AR I B <o 7 I 4 454, A
2(a) P 1, Mey(Q[5]53F M 3 F1 X 477 —A> 9 BL A Y
S JE BT Cel Fl Cel’, 5% MeQ[5]53 F £ ¥ H 1)
LA T 01,02 A EAE R4 1, IR 38 5 A
2 Me QSRR 4345 i 11 1) 3k ik 46U 7 07,09 Bt
i, J15MZ Cel T8 5 517K+ 02W,03W,
04W ,05W ,06W #H B AVEH , Ce-0 Z [H] /) 5 43 i)
9 :Cel1-01,0.260 4(4) nm;Cel-02,0.249 4(3) nm;Cel
-07,0.258 6(3) nm;Ce1-09,0.250 1(4) nm;Cel-02W ,
0.248 1(3) nm;Cel-03W,0.253 8(4) nm;Cel-04W,

Part water molecules are omitted for clarity

F2 (a) (LB 2 EHE (b) (LEY 2 10—/ 5 75 (o) L& 2 M f IR HE LR
Fig.2 (a) Structure of complex 2; (b) 1D supramolecule chain of complex 2; (c) Stacking of complex 2 in the crystals
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0.246 0(3) nm;Cel-05W,0.255 2(4) nm;Cel-06W,
0.251 3(4) nm, 1 5 Cel BLALHY K I3 T 02W ik Y
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2.3 [(CoHxN»xO)]-4(H:0)*-2(ZnCl)* - 12(H,0)

QR REEN

LAY 3 L mT DO 2«5 T e 48 " 454 |
H53F e 4 25 7 W2 7K 4 7 7824 A&l 3(a) i
KATF O1W Lh K O1WA 5 Me,Q[5]PA i F 1) Bk A
AU T G SR B 2 RS R, R ] Y B
2 43 9 H .01W-01,0.283 8 nm;01W-02,0.287 3
nm;01W-03,0.288 8 nm;01W-04,0.284 5 nm;01W
-05,0.280 7 nm, 7E MeQ[5]“ MR Y IE H.0s 7K
43 02W 74 “ W RE 7t ,02W 23 H 2 A4Sk 43
T O1W LA & O1WA MFEE 4R 0.4047 nm,

Kl 3(b)JER TG 3 By bR HERR I <o
Iz 44 7 g 1 — A 1) R 3 A T A T R AT A — 2
QKA IE AEFREE T A E 4 5 U SR BT

K 3

©
Part water molecules are omitted for clarity

(a) Tb &Y 3 LMK, (b) B W 3 B —2E M 255 (c) fba W 3 1 R IRHERUA
Fig.3 (a) Structure of complex 3; (b) 1D supramolecule chain of complex 3; (c¢) Stacking of complex 3 in the crystals
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0.3224 nm;03WA-0O5A,0.272 3 nm;Me,Q[5]A i I
05-03W=03WA-05A(0.272 3 nm),

3 /N £

ASCHIRIER 3 MEE Y, HILREFREE &
R BRSBTSk IR P
MeoQ[5], “ B 58 7t #4359 R K 43 F LA Ko bl “ 0 F I
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T FBTE S 2 4 Me, Q[5]7r F & A= FL A /E HIE hL
(4254, FEAb B9 3, K4 F OIW FE 4“5 1
e 5 7 A S AE 5 Me,Q[5 )% H 5 AN B AR

AR T EAEFE B o 7 47 i < 43 T e 2 7 ]
HEE 25 R VE D& 8 3 [ZnCLP B B F 57K 507 Dh
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