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Synthesis of A Novel Carbazole Sulfonohydrazide Receptor Bearing
the 1,8-Naphthalimide Units and Its Anion Recognition Properties

Zhang, Feng Tan, Zan Yan, Boren Pan, Dingwu Bao, Xiaoping™
(State Key Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering, Key Laboratory of
Green Pesticide and Agricultural Bioengineering, Ministry of Education, Center for Research and
Development of Fine Chemicals, Guizhou University, Guiyang 550025)

Abstract A novel carbazole sulfonohydrazide receptor (1) bearing the 1,8-naphthalimide units was designed and synthe-
sized, which selectively recognized biologically important F, AcO and H,PO, in DMSO, as evidenced by fluorescence
and UV-vis titration experiments. Receptor 1 formed 1 : 1 complexes with these anions, affording the binding constants larger
than 10° L*mol~". Interestingly, receptor 1 displayed a specific recognition towards F~ in DMSO containing 10% H,O (V/V).
The 'H NMR titration experiments in DMSO-d;; proved that five-fold intermolecular H-bonding interactions were responsible

for effective complexation between 1 and F~ (at a low concentration).
Keywords carbazole; sulfonohydrazide; 1,8-naphthalimide; anion recognition
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Scheme 1
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Figure 1 Fluorescent changes of 1 (20 umol/L) upon addition

of 0~58 equiv. of F in DMSO

Aex=448 nm. The inset was nonlinear fitting curve of fluorescent inten-
sity at 520 nm versus the equivalent of added F using a 1 : 1 binding
model
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Figure 2 A linear relationship between //; at 520 nm of 1 and
Ig[F]
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Figure 3 Fluorescence changes of 1 (20 pmol/L) in DMSO
upon addition of F ;, AcO  and H,PO,4
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Figure 4 Fluorescent changes of 1 (20 umol/L) upon addition
of 0~130 equiv of F~ in DMSO containing 10% H,O (V/V)
Aex=448 nm. The inset was nonlinear fitting curve of fluorescent inten-

sity at 520 nm versus the equivalent of added F using a 1 : 1 binding
model
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Figure 5 Absorption spectral changes of 1 (20 pmol/L) upon
addition of 0~68 equiv. F in DMSO

The inset was nonlinear fitting curve of the absorbance at 470 nm vs. the
equivalent of added F usinga I : 1 binding model
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Figure 7 Absorption spectral changes of 1 (20 pmol/L) upon
addition of 0~109 equiv. of F in DMSO containing 10% H,0

)
The inset was nonlinear fitting curve of the absorbance at 470 nm versus
the equivalent of added F usinga 1 : 1 binding model
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BE F Pt — 2L B hn(4.0~10.0 equiv.) M 32 W7 48 5
Wi, T8 T[HF, 1RAIE = Eig. iAWk
HH T AZ R s A T R v, N 4.0 equiv.BL BT
F B S2K1 KRBT NH (H) 2 AL R T Fa
SE[HF, ).

2 it

ARILH VA BT —ANB B 28 e e A 5 BT
FRIIHE R T JF 2 BH B8 3244 1, L 9% Y6 R UV-vis Y6l
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ZAK 17 DMSO Ff HfF AW XM F, AcO™
M HPO, IR GF kBRI AE R, S ENERK
T 101 MRCEY HEA TP ERERSS. EE5K 10%
(V2 7)) DMSO 1, 4k 1 J% FRILHE SUONER]. 18
DMSO H 5 Bk =R & FEM G, 524 1 R R
SIRTEIER AN UV-vis JGHEARAY, 1% 75 bk 7]
T 3 187 B TR G 05 27 T o0t B TR Bk A DA A
M. Bz, S TAER B s Tl 7 ) — 2R
B R AU DS, 3 vt etk B SE ALY
B2 et T — e 22,

3 ARG

3.1 UE5IKFA

Shimadzu IR Prestige-21 M40 ARG, JEOL-
ECX500 NMR % mEIE4R % i (TMS W AR); Agilent
LC/MSD Trap VL BU B, db R e A B A
) XT-4 Y B50% S AR L TR E); Elementar

F1 %24k 17 DMSO #1 DMSO-H,0 (V/V=90/10) 5 A [a] BH 7 1 H 45 & Bu(K) M A= B 5(R)
Table 1 Association constants (K,) and correlation coefficients (R) of 1 with different anions in DMSO and aqueous DMSO (V/V=
90/10)

K/(L*mol™"), R

Anion” DMSO DMSO-H,0 (V/V=90/10)
UV-vis titration® Fluorescence titration” UV-vis titration® Fluorescence titration”
F (4.27£0.43)X10% 0.9923  (1.89%0.16)X 10% 0.9948 (2.89%0.14)X10% 0.9986 (1.0920.03) X 10%, 0.9989
AcO™ (3.072£0.22) X 10%,0.9961  (4.9720.24)X 10%, 0.9991 ND¢ ND¢
H,PO, (1.7220.15)X 10°,0.9911  (1.60=0.16)X 10°, 0.9976 ND° ND*

“ All the anions existed as their tetrabutylammonium salts. ® All the values of K, and R were obtained by nonlinear curve fitting method based on UV-vis or fluores-
cence titration spectra. “ Too small spectral changes to determine K, accurately.
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Figure 8 Stacked 'H NMR spectra of receptor 1 (2.1 mmol/L) in DMSO-d; in the absence or presence of F~
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i, 3,6- A ] HE-QH-HE MR- 1,8- R R (2) 44 I SCHR[24 ]
.
3.2.1 3,6-—A T H-9H-Frd-1,8- — AR BLA(3) 495 A%,

B G 2 2.0 g (4.56 mmol)Fl 2.4 g (11.65 mmol)
HABEIA S 20 mL =SB, BEREInH R R Y
6 h, WEIE S FEILBAVKKE, #HE 5 min J547 K
S AP HDE, KPEREHE, TS K Ak 3
1.58 g (m.p.>250 C).

322 3,6-=#T R -9H-"Fvk-1,8- = [4-(N-T #-1,8-
FAB I ) | R BRI (1) 89 8- A%,

100 mg (0.21 mmol)fk 54 3 A1 125 mg (0.44
mmol) 54 4 I F 15 mL 15 PU S 47 (% 0.1 mL
T = CRAR SR HA), w0 RPN 12 h, g, K48
BV A L ) £ T 2 A % [ V(CHCs) @ V(CH30H) =
9 11403l 4 85 mg, UK 42%. m.p.>250 C;'H
NMR (500 MHz, DMSO-dg) 6: 10.28 (s, 1H, H,), 8.43 (s,
2H, Hy), 8.29 (s, 2H, Hy), 8.18 (d, J=8.6 Hz, 2H, H,),
8.10 (d, J=7.5 Hz, 2H, Hs), 7.83 (s, 2H, Hy), 7.80 (d, J=
8.6 Hz, 2H, H,), 7.47 (s, 2H, H,), 7.23 (t, J=7.5 Hz, 2H,
He), 6.27 (d, J=8.6 Hz, 2H, H3), 3.91 (t, J=7.5 Hz, 4H,
CH,CH,CH,CH3), 1.54~1.50 (m, 4H, CH,CH,CH,CHs),

2503
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1.36 (s, 18H, C(CH3)3), 1.33~1.29 (m, 4H, CH,CH,CH,-
CH;), 0.91 (t, J=7.6 Hz, 6H, CH,CH,CH,CHs;); °C NMR
(125 MHz, DMSO-dy) 0: 163.3, 162.5, 149.4, 142.4, 133 4,
133.3, 130.0, 128.7, 127.6, 123.8, 123.6, 122.8, 121.9,
1212, 121.1, 119.5, 107.7, 102.8, 41.6, 34.5, 31.3, 29.6,
19.7, 13.6; IR (KBr) v: 3421 (NH), 2957 (CH,), 1683 (C=
0), 1361 (SO,), 1144 (SO,) cm™; MS (ESI) m/z: 1048.5
[M -+ DMSO + H]". Anal. caled for CsHssN,OgS,: C
64.38, H 5.71, N 10.11; found C 64.04, H 5.85, N 10.34.
3.3 KA UV-Vis Aiid 2 25

AR FURRBH 251437 ] DMSO it & Ji% 15 mmol/L
(RN SE . 24K 1 5 DMSO Ll 2.0 mmol/L (¥ fi
M, ARJE R A DMSO #iké 42 20 umol/L, HHX 20
pmol/L W 3.0 mL A7 JELb (I, FH M &4 (1)
15 mmol/L 182 ¥ DMSO % & 1 B 2 HokitAr ik
LB A I

44 B A E}(Supporting Information) A SC i K F )
Hoe UV-vis MIZOGIE K. IXSkPRLar Ll gl A
F1) P43 (http://sioc-journal.cn/) b T .
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