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Influences on Shift of pK,, Solubility and Antifungal Activity of
Fuberidazole by Inclusion Complexation with Cucurbit[n]urils
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Zhu, Qianjiang”
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Abstract Interaction between cucurbit[z]uril (Q[~n], n=6, 7, 8) and fuberidazole (FBZ) in HCI solution at pH 2.5 was inves-
tigated by UV-Vis spectroscopy, ITC, 'H NMR spectroscopy. The shift of pK, and bioactivities against Fusarium graminearum
about fuberidazole and its host-guest inclusion complexes were discussed. The results showed that the inclusion complexes
between cucurbit[n]urils and fuberidazole were formed, and the corresponding pK, of complexes have shifted. In addition,
complexation by Q[n] (n=6, 7, 8) has proven to cause solubility enhancement. The activity experimental results showed that
complexation of fuberidazole with Q[n] (=6, 7) recedes activity against Fusarium graminearum while with Q[8] enhances

the activity against Fusarium graminearum in vivo.

Keywords cucurbit[n]urils; fuberidazole; spectroscopy; ITC; bioactivities
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Figure 1 Structures of cucurbit[x]urils and FBZ
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Figure 2 The pK, value of a guest is affected by macrocyclic
encapsulation through hydrogen bonding and ion-dipole interac-
tions.
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Q[6] (2X 107> mol/L)
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Figure 5 UV absorption spectra of Q[6]-FBZ (a) and A vs
Cqre/ Craz curve (b) at pH=2.5 HCl solution

Inset: A4 vs Crpz/(Crz + Core)) curve. ¢(FBZ) =2X10 ° mol/L;
c(Q[6])/(10™° mol/L), a~p: 0,0.4, 0.8, 1.2, 1.6, 2.0,2.4,2.8, 3.2, 4.6, 4.0,
44,48,52,5.6,6.0.
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Figure 6 UV absorption spectra of Q[6]-FBZ (a) and A vs

Cq6)/Craz curve (b) in aqueous solution

Inset: AA vs Crpz/(Crez + Cqpe) curve. ¢(FBZ) =2X10 5 mol/L;
c(Q[6])/(10 > mol/L), a~p: 0, 0.4, 0.8, 1.2, 1.6, 2.0, 2.4, 2.8, 3.2, 4.6, 4.0,
4.4,48,5.2,5.6,6.0.
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Table 1 Thermodynamic binding data for Q[n]@FBZ complexes

Host K,/(Lemol ) AG/(kJsmol ') AH/(kJemol ") — TAS/(kJ*mol ')

Q[6] (3.79£0.30)%x 107 —43.26+0.09 —39.40+0.04 —3.8610.04

Q[7] (5.9140.10)X 10° —38.6510.03 —32.58+0.07 —6.07£0.02

Q[8] (2.2240.04)x 10° —36.1510.04 —13.6510.20 —22.50£0.05
2320 http://sioc-journal.cn/ © 2014 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2014, 34, 2317~2323
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Figure 7 ITC data for the complexation of Q[6]@FBZ (A), Q[7]@FBZ (B), and Q[8]@FBZ (C) at 25 ‘C in aqueous solution at pH 2.5
¢(FBZ)=2X 10> mol/L, c{Q[n] (n=6, 7, 8)} =2X 10 * mol/L
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Figure 8 'H NMR spectra of FBZ in the presence of Q[n] (a~
d), and the possible interaction models between Q[n] and FBZ
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pH=2.5. (a) FBZ; (b) Cqs/Crsz=1; (c) Cq7y/Craz=1; (d) Cqsy/Crsz=
0.6; (e) Q[6]; (D) Q[n] (n=7, 8)
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Table 2 Increase of FBZ solubility by complexing with Q[n] (n=6, 7, 8)

Q[6] Q7] Q[8]

Q[6)/(mmoleL™") S, /(mmolL™")  S./S; Q[7]/(mmoleL ") S./(mmolL™") S./Sy Q[8)/(mmolsL™") S, /(mmolsL™") S./S,
0 0.22 1.00 0 0.22 1.00 0 0.22 1.00
0.085 0.48 2.18 1.5 0.38 1.72 0.019 0.41 1.86
0.17 0.56 2.55 3.0 0.59 2.69 0.038 0.43 1.95
0.26 0.59 2.68 6.0 0.92 4.19 0.057 0.47 2.14
0.34 0.63 2.86 9.0 1.26 5.73 0.076 0.49 223
0.43 0.71 3.23 12 1.44 6.56 0.095 0.51 2.32

B9 Rl T & Qn]-Z M T (n=6, 7, ) HEIEHTE
Figure 9 The antimicrobial activity of FBZ and Q[n]@FBZ
(n=6, 7, 8) against Fusarium graminearum, respectively
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Figure 10 The antibacterial rate of FBZ and Q[n]-FBZ (n=6,
7, 8) against Fusarium graminearum, respectively
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W, B pH E ] SRR e A S AL Y

SR 49 JT 1) kL 9 B ] s o R 1 R S (2} 10 0
mol/L), P48 IR I FE[(0~0.6) X 10~* mol/L]ft il —
RYNA R ) 2 LIRS R A D ) e A4
i, BT & I N B 3 % AR K B2 (Con + Crs) A
1.00X 10> mol/L, ¥l A = 2 AR 1 i 1) 2 Lol 7
il Crpz/(Cory+ Cesz) =0, 0.10, 0.20, 0.30, 0.40, 0.50,
0.60, 070, 0.80, 0.90, 1.00 RFIFFIMFEA . W E AR
pH=2.5 {1 BV WA 7KW T (1 28 A0 m] DL SO 3.
3.2.2 'HNMR /i im| %

'"H NMR i#7E 20 ‘C F Tl VARIAN INOVA-400MHZ
RHESRACI 2, JTAR K R 7.
323 FIBRAZLBHGENZT Qn]h EALT R #
15 5H

T I 5 A 1.00X 107° mol/L ) Q[n] (n=6, 7, 8)I
WCTRERM, 1.00X 107 mol/L 1) FBZ ¥ T- 250 uL i3
SHEEN, SN N pH 2.5 HCL W, BN S uL,
IR 4 150 s, 25 °C Rl N FE i 22 5
3.2.4 NIRRT EZAR T IEMR 67 R

FEFFRE 5 SR T A E T 15 SORFIR
B, ok 3 A RAREIRRI—E = Q[6], Q71
QI8 30 min, Bl E T 25 CHIKBIRG #4sH e
% 2d, £ 0.45 um TUALIENEE B8, SRS AR R
AT pH=11 (fEI pH 4544 N TR 1 I0 A R ' B T 5 1)
Ji FEE A3 606 B H e HEAE 35 KK AL (306 nm)ROY
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B, WHZR T AR, L QI RONRARYS, 2R T
SONARER, L IARVE R L.
3.2.5 NI EAR T I A A AR FITE E G a
BCH] Nogs,zsy - Nepz 28020 102, 101, 12 0.5 A%
WL, SR FHSPAROH IRFI 2 FOF /N2 AR K g 26U, 4
(ES7 S-S WF
Y={[H,—H,)/H,} X 100%
Horb Y(%) A, Hy (om) % IR B 11 25 3171 3
MIBLIEE R, Hy (cm) A AR 2540 15 B 50 5 30 /- HEM
UEE SINFLEEN

%4 B # %l (Supporting Information) Q[7]F1 Q[8]Y
FBZ 1 pH 2.5 UK A BAE 2 SN0 i £
#5 2% Q[n] (n=6, 7, 8)55 FBZ AH LA I 1 LM 55 7 it £k
P X LSk RT L S B AAAS T R 3t (http://sioc- jour-
nal.cn/) | N #.
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