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Supramolecular Catalysis of Cucurbit[8]uril on Photocycloaddition of

1,w-Bi(2-aminopyridinium)alkylates
Wang, Qisheng” Zhang, Jianxin™*” Tao, Zhu* Xue, Saifeng”
(“ Institute of Applied Chemistry, Guizhou University, Guiyang 550002)
(®Key Laboratory of Chemistry for Natural Products of Guizhou Province, Guiyang 550003)

Cong, Hang"

Abstract Three kinds of 1,w-bi(2-aminopyridinium)alkylates, which are the 1,4-bi(2-aminopyridinium)butane dibromide
(C4), 1,6-bi(2-aminopyridinium)hexane dibromide (C6) and 1,8-bi(2-aminopyridinium)octane dibromide (C8), have been
synthesized, respectively. The host-guest interactions of cucurbit[8]uril (Q[8]) with the above compounds have been investi-
gated using '"H NMR and UV-vis spectra, and the results showed that there were different interaction models in the three
host-guest systems. Subsequently, the photocycloaddition reactions of the substrates have been carried out in the presence of

Q[8], and the dependence of the supramolecular catalytic active on the construction of substrate was observed.
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AR SN E S DL 2- 3 U™ R 2B R g £
i3 6 g Jes o200 S ek JICER 5 R (1 5 B AR B A,
[ e R N =W (R e AR A 1Y, 1 B, Q[8RE 75 T
KEALEY) 1,0-—Q2-ER)EK & R S s ok B4
B, A HLI>96% 1 R A0 Ttk MR
A IEE R T — 2 1, 0- (- FEMIE ek (K
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Figure 1 Structures of Q[8] and 1,w-bi(2-aminopyridinium)-
alkylate guests

1 SKIEERS
1.1 ERENEE

UV-2010 PC BUEAMA] WL 535006 E T, RF-540 A
BEEOEEIEL, VARIAN INOVA-400M K% iEHEARAL,
HXSEI Y627 [ N3 W 1 T4 17 2 X RHE AR

J\TCJRIR 5 MK 2 B AR 225 il %, 2-5 0
mtwe e [ B A A A R A F], 1,4-28 T 5E 1,6-—
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Sy HIFRIL 4.0 mg 1,0- (- FEMEIE )RR T 1.2
mL D,0 H, FEREAREHRCEI45r 0 2 439(0.6 mL), L
1 RN 7.0 mg Q[8], fERIRAFATE)G, #E 25
C R T "H NMR 52 5256
1.4 FIN-AIAEZERNIRE 1,w-Z(2-F&EMIE)
RN ERFEEER

fii] 52 2 AR K 5.0 X 107 moleL ™!, 4% AR LA
H02:1,04:1,06:1,08:1, 1.0 1------HEFIFLIL
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ORI 7.0 mg Q[8]. IR P AL WA 300 W
HRHMT FRAT RN 5 h, KNWAE 25 C eIt 'H
NMR .
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WIE. B EARRIIER, A7 2=301 nm &b
W AR AT R, JF HAE 2=232 nm & A=302 nm b
WL UEE W ' B (Aposa, Anson) 33 HEEIAN ) R BE R 98070, [
B, RRIE S RO EAE 1=234 nm K& 1=305 nm; 7

C4 5 QBIKRAT ERMAMEAEH. K 2b AR
WM 301 nm ARG L (4is0) 5 ERERIKE 2 L
(Cosy/ Cea) IR RN ZL, TEbPAAL, J\JTT/RIF T ER SR
o AIZHTZE T LA H: QI8 C4 /I, B Q8%
FRISE N, Aysor W HSCOEE R AT B8 FE AN T 9], 8 S 2 AU
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ANFER AN AR, B A BAE TR B 4 L
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Figure 2 (a) UV-vis absorption spectra of the host-guest inter-
action between C4 and Q[8], (b) the A~ Cq)/Ccs curve of
Q[8]-C4 interaction system at A=302 nm, and (c) the Job’s plots
of interaction between Q[8] and C4
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Figure 3 (a) UV-vis absorption spectra of the host-guest inter-
action between C6 and Q[8], (b) the A~ Cq)/Ccs curve of
Q[8]-C6 interaction system at A=302 nm, and (c) the Job’s Plots
of interaction between Q[8] and C6
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Bl 4 (a) Q[8]-C8 LR ARAHHAF T ARIIEIMBHOLHE . (b)
VEF A RTE 1 =301 nm Ab¥) A~ Cqpsy/Ces 2 FI(c) Q[8]F1 C8

FZARFATLAE A Job’s Plots

Figure 4 (a) UV-vis absorption spectra of the host-guest inter-
action between C8 and Q[8], (b) the 4~ Cqy5/Ccs curve of
Q[8]-C8 interaction system at =302 nm, and (c) the Job’s Plots
of interaction between Q[8] and C8
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Figure 5 'H NMR spectra of (a) C4 guest and (b) interaction between Q[8] and C4
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Figure 6 'H NMR spectra of (a) C6 guest and (b) interaction between Q[8] and C6
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3.25, HHH-2, H-2' ¢ H-2"H) IR AR 5 05 :
1, W C4 oL S h G ER 200 54%, TPy F 57
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Ik, anti-trans KR =401 7= 265205 Ky 45% i A, AEAA
AN QI8 (Copsy + Cea=1 1 1), HT C4 MIHHE
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Figure 7 'H NMR spectra of (a) C8 guest and (b) interaction between Q[8] and C8
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Figure 8 Qs-catalyzed photochemical dimerization of 1,w-bi(2-aminopyridinium)alkylate substrates
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Figure 9 '"H NMR spectra of (a) C4 irradiated for 5 h, (b) C4 irradiated for 5 h in the presence of Q[8] in a ratio of 1 : 1 (Corsy * Cess

the proton resonances of Q[8] were denoted by ¥), and (c) Q[8] removed after the dimerization of C4
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H, QI8HI 58 MR L FIELEE 9 T FHeERIR).
OB S h SRR R IR N R AR, AR e
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Figure 10 'H NMR spectra of (a) C6 irradiated for 5 h and (b) C6 irradiated for 5 h in the presence of Q[8] in a ratio of 1 : 1 (Copg; *

Ccs, the proton resonances of Q[8] were denoted by ¥)

a
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Figure 11 'H NMR spectra of (a) C8 irradiated for 5 h and (b) C8 irradiated for 5 h in the presence of Q[8] in a ratio of 1 : 1 (Cors) -

Ccs, the proton resonances of Q[8] were denoted by ¥)
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N )T H-1", H-2", H-3" 2 H-4" 5 S AL 4008 hy &
3.6, 6.6, 6.5 ) 3.2, kit I Jif H-5", H-6", H-7" }% H-8"
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JRT IR TR 2 L, T4 C8 ZE IR 5 h 5 (I FEAL R 4
H 35%, AL T4 12%.

3 &g

ARG T B 1,o- Q- Z I Sl &
Y, 28T %AW S )\ o RIR QI8 I = & A4 AH H.
BRI, UV-Vis & "H NMR [(5256 45 R, 2281 &4
&t 5 E 5 AR BAE BRI R, BB
KRR 1,0- —QQ-FHENENE) T Hi(CHP M E Q[8]
IR, A B KRR 1,0- -2
BE) CBE(C6) S IRAL 1,0 —(2-F FENEIE ) ¥ 1E(C8) 1 Q[8]
s R AR U-T &, fEIbHent b, AScge T )\
JCJRIRIHZ AR IR SN R 4 T AR PR BE, K
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