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Abstract Three symmetric viologen derivatives bearing aliphatic substituents of variable length were employed as guests,
and the supramolecular self-assembly between teteamethyl cucurbit[6]uril (TMeQ[6]) and these viologen derivatives guests
has been studied by 'H NMR spectroscopy, electronic absorption spectroscopy, isothermal titration calorimetry, mass spec-
trometry and X-ray diffraction methods in details. The experimental results revealed that there are similar interaction models
between TMeQ[6] and three viologens guest, the alkyl chains of the guests are located inside the cavity of the TMeQ[6] host,
whereas the 4,4'-dipyridyl moieties of the guests remain outside of the portal, forming a 2 . 1 host-guest inclusion complex.
Keywords TMeQ[6]; viologen derivatives; dumbbell shaped; supramolecular; self-assembly
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Figure 1  Structures of the host TMeQ[6] and guests BV>",

FV?>" and HV?"
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Figure 2 'H NMR spectra (400 MHz, D,0) of guest FV*"
TMeQ[6]
@) FV*'; (II) TMeQ[6]-FV2": 1 : 1; (IIl) TMeQ[6]-FV*": 2 I 1; (IV)
TMeQ[6]
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Figure 3 Plots of UV spectra of BV (A), FVH(B) and HV”(C) in the presence of TMeQ[6] with increasing ratio of TMeQ[6] to guest

and corresponding A vs. N 1yieqpe) /N guest CUrves at 260 nm

R 1 {E£25 CFKERS, i ITC S5 211 TMeQ[6]4 Al 5%k BV2 'L FVZHI HV> M AR F #1525
Table 1 Thermodynamic parameters obtained by ITC for the TMeQ[6] complexation of BV>". FV*" and HV*' in aqueous media at

25 C
Host-Guest K,/(Lemol™ ") AH/(kJemol ") TAS/(kJ+mol ) n
TMeQ[6]-BV>" (1.51240.15) % 10° —72.18+1.86 —38.949 0.478+£0.007
TMeQ[6]-FV** (2.18840.17) X 10° —77.45+3.50 —44.640 0.477+0.009
TMeQ[6]-HV?" (1.18940.55) X 10° —67.431+4.58 —33.585 0.494+0.016

2024 http://sioc-journal.cn/

© 2017 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2017, 37, 2022~2027



Chinese Journal of Organic Chemistry

Time/s
2000 3000 4000 5000

Ao 1000

Normalized fit/  Corrected heat rate/

__-20-

'S -40-]

£

2 -60t

.80 i : : : : :

02 04 06 0.8 1.0 1.2

Ratio
Time/s

Bo 1000 2000 3000 4000 5000

()

(kJ-mol")

Normalized fit/ Corrected heat rate/

02 04 06 08 10 12
Ratio

c Timel/s

0 1000 2000 3000 4000 5000

o~ sttt

(1d-s

Normalized fit/  Corrected heat rate/
(kJ-mol™)

o o BN = N
88 S o ccvons

02 04 06 08 10 12
Ratio

B4 725 CTF TMeQ[6]5H5 %k BV (A). FVZ (B!

HV?' (CYRHELAE FH () 260U e e A )
Figure 4 ITC profiles for the TMeQ[6] complexation with
guest BV2'(A), FV2*(B) and HV>'(C) at 298.15 K
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Figure 5 MALDI-TOF mass spectra of the complexes
TMeQ[6]-BV>", TMeQ[6]-FV*" and TMeQ[6]-HV>"
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Figure 6 X-ray crystal structure of inclusion complex of TMeQ[6]-FV>"
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SoFFR Y B 3 S 76 TR (TMeQ[6]) 2 8 SCHR[39] 77 1%
Bl 4,4-BRIERE . TEIR T e IEVR IR BB Shide
THRBAR, 5.

32 SWHE
3.2.1 BN ORI

K EE R ELZd AT I 5 43 BIRRBUX = R A4
HLACH) BRI EE N 1.0X 107 mol/L VA, TMeQ[6]HL ik
BN 1.0X 10 mol/L M. MK 35T 10 mL 45 &
A 0.2 mL MIEMARER, BEJE R A5 B
[ AF(0.2~4.0 mL)f) TMeQ[6/KIEW, EZ, PAME
il — RIS A BE R L R AR, TR R eI =
AN ZR R AR SO
322 MEEHRAEN T

PUTARACATET 20 5% TMeQ[6] X A 15 iR, [H &
JRI R &, AR R IR RN E AR, R T EH
Inova-400 MHz Wi FEHR K 0 83X = Fh =R Rt g
VDA% R IR S
323 FRARFHRMNT

AL RE s Y VE N 1.3 mL KB4 2.00 X 10~ * mol/L ()
TMeQ[61¥ T, FFBUAE AN 2.00X 107 mol/L M) %4k T
250 pL FIHEREER N, BRI 6 ul, B (E] ] B% 250 s. [A)
FERIIER 7325, 7525 “CHRIZA T KA Nano ITC &R &
R T DG 2 MR R 1S5
324 BARGLS R B ERAE

ZAK BV FVY', HVY, S CHR[40177 & k.

NN-ZT -4 4Bk ng A2 (BVEY): 'H NMR
(400 MHz, D,0) d: 9.01 (d, J=4.8 Hz, 4H, o of viologen),
8.43 (d, J=4.4 Hz, 4H, p of viologen), 4.62 (t, J=5.6 Hz,
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4H, CH,), 1.96 (m, 4H, CH,), 1.30 (m, 4H, CH,), 0.86 (t,
J=6.0 Hz, 6H, CH;).

N,N- %3 -4, 4- et ng A L (FV? ') 'H NMR
(400 MHz, D,0) ¢: 9.02 (d, /=6.0 Hz, 4H, « of viologen),
8.44 (d, J=5.2 Hz, 4H, S of viologen), 4.63 (t, J=6.0 Hz,
4H, CH,), 1.99 (m, 4H, CH,), 1.27 (m, 8H, CH,), 0.75 (t,
J=6.4 Hz, 6H, CH;);

NN-— O3 -4 4Bt g iR AR (HV2 ) 'H NMR
(400 MHz, D,0) 6: 9.02 (d, J/=5.2 Hz, 4H, a of viologen),
8.44 (d, J=5.2 Hz, 4H, p of viologen), 4.59 (t, J/=6.0 Hz,
4H, CH,), 1.93 (m, 4H, CH,), 1.18 (m, 12H, CH,), 0.79 (t,
J=6.4 Hz, 6H, CH;).

3.2.5 TMeQ[6]-FV>" 8 & M AR shik 224 49 & 4t

VERRFREL TMeQ[6] (17.6 mg, 0.015 mmol) L & FV**
(45.8 mg, 0.1 mmol)& T/NEMH, MA 10.0 mL 7&1H
K. AIRBETEES], IAE 50 C, [N 5 min, BEE
=R, e, MEWmERE, 20 d AAEET SRS E
(197G €432 B Al A AT

B R AR 6 (— 50 C) FakAT I &, fE
Bruker Smart Apex II CCD . X S 28T % U EE%L
5. 4 A B4 Mo Ka 5F£8(1=0.071073 nm),
TN 9-00, FREHIEHAT T LP &L IE . 58 HRIK
RIE. SR AR5 H SHELXTL FEFF, SR 1AL
HHERRTHEAS 2, SR8 S5 M1 1E S 8L SIHr i
WEAE O, ik CCDC 54 154104,

%4 B #1 B} (Supporting Information) %1k BV*' Ll J%
Fv'' 534k TMeQ[6] "H NMR # &, X Lubpkla] L4
e WAST M 3 (http://sioc-journal.cn/) I T %K.
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