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Abstract The interaction and corresponding supramolecular self-assembly of cucurbit[8Juril (Q[8]) with
2,2'-(heptane-1,7-dily)dibenzimidazolium chloride (SBHL) in solutions were investigated by means of "H NMR spectroscopy,
dynamic light scattering (DLS), ultraviolet absorption spectroscopy, fluorescence spectroscopy in details. The pKa shift of
guest in the presence of Q[8] was first investigated in order to decide the pH of medium condition for investigation of inter-
action and corresponding supramolecular self-assembly of related host and guest. '"H NMR analysis revealed that the proton
resonances of the aromatic ring move upfield of the unbound SBHt proton resonances, while the proton resonances of the
alkyl chain move downfield of the unbound SBHt proton resonances, suggesting that interaction of Q[8] with SBHt could
result in the formation of supramolecular polymer, and this suggestion was further confirmed by dynamic light scattering
(DLS), ultraviolet absorption spectroscopy, fluorescence spectroscopy technologies. The average radius of the aggregates in
the aqueous solution of Q[8]-SBHLt is revealed to be over 100 nm. This gives an unambiguous evidence for the formation of a
supramolecular architecture among Q[8] and SBHt. Moreover, the observed stability constants of Q[8]/SBHt host-guest com-
plex were obtained by ultraviolet absorption spectroscopy, fluorescence spectroscopy technologies, they were 2.79 X 10
L/mol and 2.48X 10° L/mol respectively. While the crystals structure analysis showed a simple 1 : 2 host-guest complex,
which was different from that formed in solution. The competition of the outer-surface interaction of Q[n]s and the host-guest
inclusion interaction could be the reason resulting in the formation of different self-assemblies of Q[8]/SBHt in solution and
in solid state. In this particular case, the outer-surface interactions of Q[x]s include: 1) the C—H:-*& interaction between the
waist methine groups or the bridged methylene groups on the outer surface of Q[8] molecule and the aromatic moiety in
SBHt; 2) m---m stacking between portal carbonyl and the aromatic moiety in SBHt; moreover, 3) the unusual hydrogen bond-
ing between the portal carbonyl oxygen of a Q[8] molecule and the waist methine groups or the bridged methylene groups
from neighboring Q[8] molecule.
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outer-surface interaction of Q[z]; supramolecular assembly
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Scheme 1 The interaction process and models of host Q[8] with guest SBHt

950  http://sioc-journal.cn

© 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Acta Chim. Sinica 2014, 72, 949—955



W F F R

nm)[?) pKa 4 5.5, 4 pH {H/N T 4 B, RARIIE MBI
R B AR, IR AR AR A T TR
I Y pHAE KT 7 I, AR 158 MR A5 B AN P 5 A
WAL, R ERAET ER PR, 1A
SBHt 7F pH {H 4 % 7 [\ X [R HL, )2 LA AEE i1
WA AT — R 2. 2 SBHt 5 Q[8I1EH
JaW RN 10 1), B (na =276 nm)f¥) pKa [l
pH J7 A 8.0, X TF &AM pKa KT
2.45 A, HE 1AL, 5 QI8IWEH G, SBHt [ HL )51
1 BA K 2 AR pH Y 34 19) s pHL 5 1 RS 81, 43 A%
A pH 2120 6 LUK 10 /idy, 1i&A4 SBHt LA L AIFE
SPGB AOE LI T W — A R 2 TP i) pH AR N
62 11 XA L. SEBGR M, 8K pH &0, &4
Z IR AH B AE R B B G5 S5, TR s il 45 %
ENINEDIR NS ST (TR NI ST T o P A LU -0 e T =PI N
1R A i 7 TRl U A R 2B A A T, 3
WA U8 ) U B s AR, 5 2 A &
AbF R pH (EIREE, AH 1T BRI o 1B S 4R
P B s+ Il 25 s R A AR R, X2 AT A B Ak
SBHt [t pKa [l =1 pH B8R K. 55— 51, 5 Q[8IfE
MG, %4k SBHt ) pKa. T4k DL K 22 i FAUA7 A4
XA e, E— e SBHt 5 Q[8]MIAH H1E
FH UL R M85 1 A 2R FE AR S o T S 5. Szt
THTH TR ARSI pH 4 4 B FITRE, LA
AR AR LR R T TE S QI8 EAH HAEH.

ApKa =2.45
0.71 SBHt —»
<— Q[8]-SBHt
0.6- ““\\
@ 0.5 X
o
C
8 0.44
[e]
§ 0.3 * 00000 o B
0.2-
s
0.1- o
T | — T T T T 1

B 1 %4k SBHt /2 Q[8]/SBHt (1 : 1)K E)¥(A=276 nm)Bfi pH 251k

Figure 1 Comparison of the UV/vis absorption of SBHt and Q[8]/SBHt
(Amax=276 nm, normalized) as a function of pH
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Figure 2 'H NMR spectra (400 MHz, D,0) of SBHt hydrochloride (2.0
mmol/L) in the absence (A) and presence of 1.0 equiv. of Q[8] (B) and
possible interaction models
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Figure 3 The experiment data of dynamic light scatering
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Figure 4 UV/vis absorption (top) and fluorescence emission (bottom)

spectra of SBHt in the presence of increasing concentrations of Q[8] at
298 K
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Figure 5 X-ray structures of the Q[8]/2SBHt complex
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(SHELXL-97), &Jsi-1-AA%5 1 2 {H Fourier 4 245 2.

Q[81/2SBHt: 4> T A Cig0H328Ng000s, 77 T 18N
5149.22 g/mol, =M R, P-1 ZFIAIEE, a=1.78939(18)
nm, b= 1.88482(18) nm, ¢ = 1.95269(19) nm, a =
100.256(3)°, B = 90.357(3)°, y = 117.494(3)°, V =
5.7191(10) nm’, Z=6, 1.29°<<A<<27.47°, F(000)=2508,
R[F*>20(F*)]=0.0972, wR(F*)=0.2903.

45 FEFRBHARESWEIN T IR IEFIR K
ZET LN E

fi] 8 AR TR, o5 R IR, C il — R AN
(i) 40 o 1) L PR 2 . A M IE A B 0 1.00 X
107 mol/L %44 SBHt 2 1.00X 10~ mol/L [¥] Q[8]/K
W, B 0.50 mL [EAARET 25 mL &M, 77
AN —E BN QI8I/KIM, MBEZRZIE, /33— &%
AN [E 40 o 1) £ LU ) 2 AR, = T e R -] DL
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WO 1S AN 5 R S
4.6 pKaBINE
WS AR pKa (K15 : B 1.00X 107 mol/L SBHt
W 0.50 mL T 25 mL ISR, A AT
0.2 mol/L NaOH 5§ 1.0 mol/L HCI %y, Boihil. &2, ff
T pH I AR RE, TCE 1 h G =il FIOGRE.
FEAVER G pKa [P B 1.00X 10 mol/L
SBHt %% 0.50 mL £ 1.00X 10~* mol/L Q[8]/K ¥ 5.00
mL T 25 mL F&ERS, MADVFKIRE GRS, 19
Q[8]-SBHt¥##. A —EAF 0.2 mol/L NaOH 1( 2.0
mol/L HCL ¥, FCiil. &4, 1Ew i pH (i b B,
JCE 1 h G =l RO
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