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1.2 {XS&FFTE

S5 BT A B X 2% 25 Bruker AM 300MHz #
IR P 1L, LCQ-Finnigan B 8% F % {¢; Shimadzu
UV-3100 %5} - A HLt 4
1.3 HRHE

1.3.1 BHEFES A&

56 F 0. 1mL D0 ¥ 3. 72mg (0. 01 mmol ) ¥ &3k
BRELIS AR, SRIG A 10mg(0. 01mmol) CB[6], BEHE
fifiZ &% . IMA NaOD 7K pHEHBETE 7~8. F
MMAE 6. 4mg(0. 02mmol ) CHsCo (Hdmg).H.0 #J DO
VAV 0. 3mL B #¥ 0. 5he
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'H NMR R (B la~c) 8, TEE RARE 3 Z
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1.68 x 10%; 288K: 1.36 x10% 293K: 1.16 x 10%
298K: 1.02 x 10%; 303K: 8.78 x 10?), L. RInK ~
1/ TR, FBBIMRMIEEEN —21.6K]
WAEN -14.8] - mol - K™'s BR, ERERBEHEE
AR N, BEREKBRAR TS REEMER A
IRGEERBHEBTSEL SRR, I THRE
g R A E R, AT BUE RN YA
B BT L SE WL ZE SOOM 'H NMR i o B9 3 44 f5 £ i i)
AREEmAEMLE (LE3), HEA TEEER (L
£ 1o

B AT I, [R)— ¥k B A L AV TR R R P, g
T AR LR IR B A S T I, BV B v 0 A
H& BBk, X5RTHTE &8RS 50
AH <0 B—BH, MR —EBETHERER D, H
Hug R ERE R E L EN A E TS, B
EHEBANARNESBRES L AWML, b
FERBEFSIMEELEN TERERERNE
R, AR B v L E AR EERAE N B E X

* m()l",



http://www.cqvip.com

£ 000 http/iwww.cquip.com]

Bw2W A% FRHEBRKAAXEKZTNRITREM T HHRT * 155 -
0 yo  He
Hb A //«C'

N N
H Ha Ho w—4a Ho
¢ NN
@ " Yo/
.

TR N OO4 2
0 8 7 5 2 H4.7:3.8;1,10
H29 HS56
(b)
J L-J L—~ 'l
Ho eI
MEANTEAD G N wer s
0 8 7 s 2
Hc H3,8:1,10
(©)
H4,7;2.9
k H5.6
A A
CHx(oxime)
IH'
[JJ)
N Hi(R
we N Ny an CHi(R)
@ I/“\I
. HCN 7™ CHs
’ NN
0, .0
H
L 1
CHx(oxime)
Hb R- NH ’\/ AN i ComR 20
iy NI
H1,10;2,9;3.8:4,7 CHs(R)
(e) He
l HSs,6
L L v T
8 7 6 5 4 3 2 1 0

1 R KRk HARSSN— %SRRI
Fig.1 'H NMR spectra of (a) Cucurbituril 1; CB[6] (b) Spermine tetrahydrochloride 2; (¢) Pseudorotaxane 3;
(d) Aqua(methyl) cobaloxime; (e) Rotaxane 4
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£ | 500M 'H NMR il b FRE & f5 A0 15 B B g R A9 BE {8 CHy: CHy®
Table 1 Ratio of Peak Area of Methyl in Aqua(Methyl) Cobaloxime(CHs: CHs” ) from 500M 'H NMR Spectra

rotaxane-like : hydrated alkyl cobaloxime the ratio of peak area of 'H NMR spectra for CHy: CHs*
(the ratio of mole concentration) 278K 283K 293K 303K 313K
1:2 0.25 0.24 0.23 0.22 0.21
4:1 6.5 5.7 5.0 4.2 3.5
CH+*(oxime)
Hb+Hb' +CH: (oxime)

HevHe! Ha+Ha'

H38 CH*(R) CHyR)

F2.9+112.9 H'5.6+HS.6

e

S —
0 —
Sy
0y —
S
0t -
$T
S

01
widd

09

B2 XRS5 KEHEHIEE DO F# "4 H-H COSY Hi%
Fig.2 H-H 2D COSY of Pseudorotaxane and Aqua(methyl) cobaloxime in D,0
The assigned * peaks are the signals of uncoordinated aqua(methyl) cobaloxime.
The assigned * peaks are the signals of pseudorotaxane. The assigned peaks without

* and ' are the signals of metallo-rotaxane.

hit—EnERGE R EREME T AHBEER, ppm(R = CH;, A8 =0.05ppm; n-C:Hs, O. l14ppm; n-

K, BRI FHESAEARKEGHESE C+Hy, 0. 15ppm; i-C4Hs, 0. 12ppm; PhCH:, 0. 15ppm).
YE K stopper HIE& B K47 T 'H NMR #F%, X HEMfE o H W EMBEABERWIERNATGER
MESE oH ¥ B aEE5#30.05~0.15 REEREMMK, KERBFRENMZIEME ", R
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CHY' CH:

I

B3 278K B 7E A [l B MG HC T SR 4K R o R 4 S )
B BESX A a:1:2, b4l
Fig. 3 Signals of the axial methyl in (methyl) cobaloxime of

reaction system with different concentration proportion at
278K a:1:2; b: 4:1

CH;" and CHs represent the methyl in uncoordinated
aqua(methyl) cobaloxime and coordinated (methyl)
cobaloxime respectively.

MERBIERME, SR BSBIEMAL,

Foh, BATRBFR T % & J8 58 bt A9 68 W8 2
WA LILEE N B EAE, NE 4 BRITATLIEL A
UTILAYIMEE: m/e=904 REBNEBRS
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& 2 [CHiCo(Hdmg)=+H]" (CBI6+Sp+2H+ two stoppers]™
12000 1305'0 904.0
I I O

200 400 600 800 1000 1200

H4 SRBELEAEKF R ESI-MS i

Fig. 4 ESI-MS Spectrum of metallo-rotaxane in aqua-solution
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Characterization and Coordination Equlibrium Study on the
Self-Assembly System of a New Metallo-Rotaxane

HE Xu-Yang LI Jing GAO Yan CHEN Hui-Lan*
( Department of Chemistry and State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093)

Rotaxane is a kind of interesting supramolecular assemblies that consists of a macrocyclic wheel, a threading
molecular axle and two attached stoppers. Mostly, the stoppers are organic groups with big hindrance to prevent the
components of a rotaxane from disassembly.

In this study, we report a new metallo-rotaxane(s) at which spermine tetrahydrochloride (Sp) threaded the
cucurbituril, which is a highly symmetrical cage compound with an exceptional capacity to encapsulate alkylam-
monium ions , and different kinds of aqua(alkyl)cobaloximes (RCo(Hdmg).H;0) as the two stoppers. The rotax-
anes were characterized by 'H NMR and ESI-MS analyses. It is interesting to note that chemical shifts of Sp and
cobaloxime are mostly moving to upfield after forming rotaxane. The assignment of Sp in rotaxane was based on the
2D COSY study. The ESI-MS spectrum for R = methyl showed that the peak m/e =904 is the whole matel-
lo-rotaxane with two positive charges.

Furthermore, we determined the equilibrium constants K(T) and thermodynamic parameters in aqueous so-
lution between the pseudorotaxane and aqua(methyl)cobaloxime by UV /Vis spectroscopy. The K(T), at different
temperatures are: 1. 88 x 10°(278K); 1.68 x 10°(283K); 1.36 x 10°(288K); 1.16 x 10°(293K); 1.02 x
10° (298K); 8.78 x 10°(303K), respectively. And from the plot of RInK against 1/ T, we can calculate the
changes of the enthalpy ( AH = -21. 6k] * mol™?') and the entropy (AS = —14. 8] < mol * K~') for the coordina-
tive reaction.

In short, we have shown a new self-assemble metallo-rotaxane in aqueous solution whose most remarkable
character is using coordinative compounds as stoppers that includes metal-carbon bond. Such rotaxanes might have

interesting optical, electrical or catalytic properties and further investigations are in progress.

Keywords: metallo-rotaxane cucurbituril alkylcobaloxime self-assembly coordination

equilibrium
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