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Synthesis and Chiral Detecting of Tartrate Fluorescence Sen-
sors Based on Acridine
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Abstract Three chiral fluorescence chemosensors L-1, D-1 and L-2 based on acridine were synthesized. The structures of
these compounds were characterized by IR, NMR and MS. The chiral recognition property of such sensors was studied by
UV-vis and fluorescence titration. The results demonstrate that the sensors L-1 and D-1 exhibit a good enantioselectivity
recognition ability toward tartrate and formed 1 : 1 complex.
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Scheme 1 Synthesis of sensors D-1, L-1 and L-2
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Figure 1 Fluorescence spectra changes of sensor D-1 (3.0 X
107> molsL™") measured in DMSO upon the addition of 60 equiv-
alent of various anions (1., =356 nm)

A= L-tartrate, B=D-tartrate, C=L-mandeliate, D= D-mandeliate, E=
L-phenyllactiate, F = D-phenyllactiate, G = L-methoxyphenylacetiate,
H = D-methoxyphenylacetiate, I = L-malicate, J = D-malicate, K =
L-dibenzoyltartrate, L= D-dibenzoyltartrate, M= L-phenylglycine anion,
N=D-phenylglycine anion, O=_L-phenylalanine, P=D-phenylalanine
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Figure 2 (A) Fluorescent intensity changes of sensor D-1
(3.0X10° mol-L ") at 430 nm with the addition of different
amounts (0~60 times of D-1) of L-tartrate in DMSO and (B) the
non-linear fitting curve
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Figure 3 (A) Fluorescent intensity changes of sensor D-1
(3.0X107° molsL™") at 430 nm with the addition of different
amounts (0~60 times of D-1) of D-tartrate in DMSO and (B) the
non-linear fitting curve
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Figure 4 Fluorescent spectra of sensor D-1 (3.0X 107> mole

L") with 60 equiv. D- and L-tartrate
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Figure 5 Job plots of sensor D-1 with D- and L-tartrate in DMSO
The total concentration of the sensor D-1 ([H]) and D- or L- tartrate ([G])

is (3.0X 10 * molsL ") in DMSO. I;: fluorescent intensity of sensor D-1,
I fluorescent intensity in the presence of tartrate
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Table 1 Association constants (K;) of sensors L-1, D-1 and L-2
with D- or L-tartrate at 25 C

Entry Host Guest K™ /(Lemol ") K/Kp R

1 D-1  D-Tartrate 955+3.1 178 0.9942
2 D-1  L-Tartrate 1700+3.5 ' 0.9944
3 L-1  D-Tartrate 1096 t1.1 1/1.69 0.9933
4 L-1 L-Tartrate 644126 ' 0.9987
5 L-2  D-Tartrate 897+1.4 0.65 0.9967
6 L-2  L-Tartrarte 580+2.8 ) 0.9950

“ The data were calculated from the results of the fluorescent titrations in
DMSO. ? All error values were obtained from nonlinear curve-fitting.

1.2 BREHREEMREN D-1 5BARKIBEFHHE
EER
NE—L T D-1 S54RI AR 40, Al

Chin. J. Org. Chem. 2016, 36, 782~786



Chinese Journal of Organic Chemistry

ME T D-1 SARIEIREL N1 1 1) DMSO-ds 1K
f THNMR . 7 D-1 N D-5% L A R 2h i, D-Al
L-EATRIALT 6 3.66 B H ZE(*CH) 13 4RIE (K37
SRR T 60.12 A10.19; [FI D-1 47T 6 6.02 115.92
(R B (*CH) 4R I R 37 43 i #% T 6 0.09, 0.10
A10.13,0.13, XVLEH 7 D-1%F LA BRI B8 1 1% & ik
J1a T HX LA E TS ERE ). X—4 R 5%
i 5 A 45 R — 3. 1E D-1 584 R E A B4R
D-1 {7 F 0 3.80 A HFRFE I LIRIETH k. iR gh FR I,
£ SHARA S FF IR RS, bR T FHITERAE
AL, i T 2 AR S E R, JATHEN T
447 N 6 Fiok.

OH O

Be6 D-15 L-lAMRHIE T KA e G
Figure 6 The possible binding model between sensor D-1 and
L-tartrate
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F AR [FR (4.0 X 1072 moleL ™)AL I 3% L-1 #1 D-5§, L-
WA TR B FEAFIRE G E "TH NMR .
3.3 k&M¥L-1, D150 L-2 HER

B a-F2FEFREZ(3.0 mmol) ) 2 mL DMF &N
ANFNE 4,5- R FIENIE0.37 g, 1 mmol) T /KB R
(0.41 g, 3.0 mmol)f¥) 25 mL Jo/K Z& ke, e
R M 1 d, TLC BRER. RMNMEEHJE, M 25 mL
K. KEH R FHREE(Q25 mLX3), &3FHAHMHEE
HhAKBEIFH LK Mg,SO, . BREVEFIE15 2 HL ™
b R E MR A T 2R R (v V=51 1), 15
B9 B R [ 4.

(S,S)- Ji Bk R Y g -4,5- — H g (L-1): 020 g, /=%
39.4 %. [a]s +158 (¢ 0.1, CHCLy); (R,R)-JmiHkEEIY WiE-
4,5- " FfED-1): 022 g, K 433 %, [alp —155 (c
0.10, CHCL); 'H NMR ¢: 8.84 (s, 1H), 7.95~7.89 (m,
3H), 7.66 (J=6.4 Hz, 2H), 7.60 (J=6.4 Hz, 2H), 7.52 (s,
1H), 7.50 (t, J=8.4 Hz, 2H), 7.58~7.42 (m, 2H), 7.40 (d,
J=17.6 Hz, 2H), 7.39~7.21 (m, 2H), 6.02 (s, 1H), 5.92 (s,
1H), 5.29~5.19 (m, 4H), 3.80 (br, 2H, D,O exchange-
able); *C NMR §: 174.22, 147.51, 146.18, 145.21, 138.58,
138.01, 136.89, 133.94, 133.01, 131.99, 129.78, 129.69,
128.44, 128.79, 128.29, 127.94, 126.71, 125.93, 125.24,
71.53, 66.64, 66.21; IR (KBr) v: 3425, 2925, 1738, 1447,
1263, 895, 756, 696 cm '; HRMS caled for Cs;H,sNOgNa
[M+Na]" 530.1574, found 530.1577.

(S,9)- K FLER 1Y g -4,5- —H 8 (L-2): 0.26 g, ;=X
48.5%. [a]ly —23 (c 0.1, CHCL); '"H NMR 6: 8.78 (s,
1H), 7.98 (J=8.4 Hz, 2H), 7.81 (d, J=6.4 Hz, 2H),
7.68 (d, J=6.8 Hz, 1H), 7.55 (d, J=7.2 Hz, 1H), 7.55~
7.51 (m, 3H), 7.17 (s, 2H), 7.17~7.02 (m, 5H), 5.97 (s,
1H), 5.89 (s, 1H), 5.66 (b, 2H, D,0O exchangeable), 5.36~
5.24 (m, 4H), 4.52~4.38 (m, 4H); °C NMR §: 174.25,
147.53, 146.21, 145.78, 138.03, 137.25, 136.49, 133.66,
132.62, 131.68, 129.56, 129.49, 128.76, 128.70, 128.36,
128.27, 127.81, 126.77, 126.01, 125.62, 125.51, 71.53,
65.12, 64.71, 64.17; IR (KBr) v: 3426, 2926, 1738, 1447,
1263, 1177, 895, 757, 697 c¢cm '; HRMS calcd for
C33H2NOgNa [M+Na]" 558.1887, found 558.1882.

45 B4 Kl (Supporting Information) D-1 541 FREH &5
THPESN TAR ML . G 2 K L-2 5 D-2 LA R
BA 7 1 9 6 1 1 1B AR A S W RO A R L AR 20 1.
X LeARE AT DA G 9% AT I 3 (http://sioc-journal.cn/)
T
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