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Synthesis of Estradiol Quinoline Conjugate and Fluorescent Recognition to Zn** ZHAN Jun-yan"* ,ZHAO Jie , GAN Chun-
fang™ , HUANG Yan-min ( Guangxi Key Laboratory of Natural Polymer Chemistry and Physics, Nanning Normal University,
Nanning 530001, China)

Abstract: A molecular probe (C) of quinoline conjugated estradiol was prepared by coupling the fluorescent group of 8-
hydroxyquinoline.The chemical structure was confirmed by 'HNMR, "> CNMR and HREI-MS.The results based on tests showed the
fluorescence intensity of the probe at 445 nm could increase by 10.3 times in the present of Zn®* while enhance by only 2. 4
times for Cd**. A linear relationship between the fluorescence intensity and Zn>* concentration in the range of 2x107° ~1x107*

~"and a limit of detection of 2. 18x10™® mol/L.The binding ratio of

mol/L was obtained with a binding constant of 3. 75x10* M
probe C to Zn®>* was 1:1 by Job plot analysis and further confirmed by HRMS analysis.The possible binding mechanism mainly
involved the coordination between quinoline/ester groups of probe C and Zn>* using 'HNMR titrations and reference molecular
recognition performance.
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Fig.1 Synthetic route of the probe C
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HL 1. 089 g(4 mmol) Hff — ¥ T 5 mL 17,
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P AT RN A0 ES (BEMRA VAT V(SR
ZHg)=15:1) 159 1.284 g ({4, B Ky pfa] =
YA ACHE B 722 929% , "HNMR ( CDCL, , 400
MHz) ,8.7.14(d,1H,J=8.4 Hz);6.63(dd, 1H,
J=8.4,2.8 Hz);6.56(d,1H, J=2.7 Hz) ;4. 84
(s,1H);4.78(dd,1H,J=9.2,7.7 Hz) ;4. 07 (s,
2H) ;2.85~2.80(m,2H) ;0.85(s,3H), “CNMR
(CDCl,, 100 MHz) , 8: 167.52, 153.41, 138. 16,
132.42, 126.55, 115.28, 112.75, 84.71, 49. 69,
43.74,43.20,41. 14,38. 53,36. 82,29. 56,27. 43,
27.15,26.17,23.24,12. 04, HREIMS, C,, H,,ClO,,
ST (M), m/z: 345,157 6(345.157 0)
[M+H]",
1.2.2  #5%5F C AP IR

% 0. 244 2(0.7 mmol ) A HME 2 0. 087 g
(0.6 mmol) 8-FEFEMERK 0. 498 ¢(3. 6 mmol ) Jo/K
RV T 20 mL T OB, &R F 113
8 h, 1L N, B HI E =R, R R L%
AR 2 L= A T 20 mL L2 LWg , HITR AN
KBRS, BN 20 mL, % 2 %, FHJEK
TRIEREN T4, AL 2T 0 B (BRIBR S V(A ) -
V(ZFRZTHE)=6:1) 3 0. 154 ¢ @A, B K
WE IR E — B R ER C, 2% 63%, 'HNMR (CDCI,,
400 MHz) ,8:8.92(dd,1H,J=4.4,1.4 Hz) ;8. 16
(dd,1H,J=8.3,1.7 Hz);7.47~7.43(m,3H) ;
7.07(d,1H,J=8.5 Hz);6.97(dd, 1H, J=5.0,
4.0 Hz) ;6.76 (dd, 1H,J=8.4,2.2 Hz) ;6. 62 ~
6.59(m,1H) ;4.94(s,2H) ;4.85(dd,1H,J=9.2,
7.8 Hz);2.80 ~2.76 (m,2H);0.63 (s, 3H) .,
BCNMR ( CDCl,, 100 MHz) , 8 168.92, 154. 39,
153. 54,149. 23, 139. 76, 137. 89, 136. 31, 131. 58,
129. 65,126. 48,126.31,121. 89, 120. 70, 115. 48,
112.99, 109.19, 83.71, 65.81, 49.71, 43.72,
43.20,38.56,36.81,29. 57,27.28,27.20,26. 24,
23.19,11. 88, HREIMS,C,,H,,NO, , 5l {E (5
) ,m/z:458.238 2(458.233 1) [M+H] ",

E&W 4.5 AR S IRE C 260, 454
AL 2,

(13S)-3-#83&-13-H 3£-7,8,9,11,12,13, 14,
15,16, 17-+5-6H-3 % [ a] JE-17-FE s pk-8-3L H
Z R TR (4, 7K 56%): 'HNMR ( CDCI,, 400
MHz) ,5:8.75(dd,1H,J=4.2,1.7 Hz) ;8.06(dd,
1H,J=8.3,1.7 Hz);7.40 ~7.35(m,2H) ;7. 11
(dd,2H,J=8.1,1.2 Hz);6.71 (s, 1H) ;6.63 ~
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6.59(m,2H);6.55(d,1H,J=2.8 Hz);5.03(s,
1H) ;4.80(dd,1H,J=9.2,7.7 Hz) ;4. 14(d,2H,
J=4.9 Hz);2.82~2.78(m,2H);0.73(s,3H),
BCNMR ( CDCl,, 100 MHz) , 8: 170. 99, 153. 46,
147.27,143. 94, 138. 36, 138. 14, 135. 97, 132. 43,
128.63,127.51,126.53,121.54,115.27,115. 12,
112.72, 105.19, 83.66, 49.69, 45.76, 43.74,
43.07,38.54,36.82,29.57,27.52,27.16,26. 17,
23.27,11.96, HREIMS, C,,H,;N,0,, SZill {4 (i1
YAH) ,m/z:457. 253 4(457.249 1)[M+H] ",

(138)-3-F2HE-13-F1 %£-7,8,9,11,12,13 14,
15,16, 17-T & -6H-FF 3 [ a ] FE-17-5E-2-( Z5-1-3%
AIE) ZBRER (5,773 59%) . "HNMR ( CDCL, , 600
MHz),8:8.38 ~8.35(m, 1H);7.82~7.79 (m,
1H);7.51~7.49 (m,2H);7.47(d, 1H, J = 8.2
Hz);7.35(t,1H,J=7.9 Hz);7.13(dd, 1H, J =
8.4,1.1Hz) ;6.73(dd,1H,J=7.7,0.9 Hz) ;6. 62
(dd,1H,J=8.4,2.8 Hz);6.55(d, 1H, J=2.7
Hz);4.84 (d,2H,J=1.2 Hz);4.61 (s, 1H);
2.83~2.79 (m, 2H); 0.73 (s, 3H), "“CNMR
(CDCl,, 150 MHz), 8; 169.01, 153.73, 153. 32,
138.18,134. 60, 132. 51,127. 41,126. 62, 126. 57,
125.62,125.49,125.47,122.19,121. 33, 115. 24,
112.68, 104.93, 83.80, 65.78, 49.67, 43.72,
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B 1x107° mol/L 451 .

¥ Cr(NO,),- 9H,0. Ni(NO,),- 6H,0.
Fe(NO,),+ 9H,0, Cd ( NO,), - 4H,0., AgNO, .
Co(NO,),-6H,0. Al (NO,), - 9H,0 . Zn(NO,),-
6H,0 FeSO, - 7H,0 , CuCl, - 2H,0 . MnCl, - 4H,0 .
LiNO, . NaCl, KNO, , MgCl, . CaCl, , BaCl, - 2H,0 ,
Hg(NO,), Bl 5. 0107 mol/L M4 85 T &
BEV WA

PREF C XF 48 B F ORI 25« 1] 4 mL(1x
107 mol/L) ¥4t C & B W H MR UK I A [] ¥
48 BT, I 4 B8 7V TR ) R AR R
AL 100 mL, DL SRR 2s IR IR 345,
WATH IR, FEEIMH S5 R K R
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Fig.2 Molecular structures of compounds 4,5
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Tab.1 Crystallographic datas of compound 5

Parameter compound 5 Parameter compound 5
Empirical formula  C3Hy KOy || Crystal size/ 0. 14x0. 13%
Formula weight(M) ~ 456.55 || mm’ 0.1
Temperature/K 169.99(10) —9<h<ll,
Crystal system orthorhombic || Index ranges -14<k<20,
Space group P22, —31<i<51
a/A 8.266 9(3) 11 380
Independent

b/A 14.960 2(6) || PN LR, =0.0727,
reflections

/A 38.854 3(18) R igna =0.090 4]

B/e 90 Data/restraints/ 11 380/0/

Volume/ A 4 805.3(3) || parameters 618

Z 8 Goodness-of-fit

(gom) o 1.035
e/ (geem™

Peate” { 8 | 1262

D./(Mg-m™) Final R indexes R;=0.0621,

Absorption [I=20(I)]  wR,=0.1186

P . 0.082
coefficient/mm Final R indexes R;=0.093 4,
F(000) 1952.0 [all data] wR,=0.1355
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PREE C IE5H AT T . ARG &35 (& 3)
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Fig.3 Partial 'HNMR spectra of the probe C
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Fig.4 Crystal structure of compound 5 shown as
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Ko HICAT DL AR A, A 5 B 1Y 22 5, s bk
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Fig.5 Fluorescence spectra of the probe C

(1x107 mol/L) in the presence of 18 different metal

ions with 10 times
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TREF C 7F 445 nm AL RYZE0 W E 150 , U R
1x107 mol/L( B 10 %) B, 5725 (AR L, %
JERAGE 10.3 %, AL 1/(1-1,) X} 1/[ Zn™ ] VEIA
(B 7) S ImA Zn> W BEAE 2%107° ~1x107* mol/L.

T 1x10~* mol/L
2000
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2
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0 P e ———
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Fig.6 [Fluorescence spectra of the probe C
(1x107° mol/L) with different concentrations
(1x107° ~1x107* mol/L) Zn**
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W[ 1/(1=1,) AR 1/[ Zn® ] Z 18] A REFAYZL
PEXR , ENTZ Rt TR y=9.953x10"x+
3.729% 107, Ze P AH M R® = 0.9927, it A& %L
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() Cd> i H B Enm R 1. 9 %, 10 £ Cd* X
2.4 4%, AU, Zn® SEERER C By % EHE 5 T i
2 UHTA Cd* R EETE 2% 107 ~ 1x 107" mol/L
mf, [ 1L/ (1=1,) MEA 1/[ Cd* ] Z 0] BA B2k
¥R , AR 3 Benesi-Hildebrand TEITER S
Boh 1.06x10* M (&1 9) . HEF C 5 Zn™ WS
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500 ; / \
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o,
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Fig.8 Fluorescence spectra of the probe C
(1x107° mol/L) with different Cd*" concentrations

(0~1x10™* mol/L)

0.010
0.009
0.008
~ 0.007
<
L 0.006
= 0.005
0.004
0.003 -
0.002 . . , . . ,
010000 20000 30000 40000 50000 60000
(1/[Cd*])/M-

Iy FARER C IZEIEHREE T AIMACKIRIREE Y Cd* M5
B9 1/(1-1,)%F 1/[ Cd* JHIZR kK
Fig.9 Plot of 1/(I-1,) versus 1/[ Cd*" ]
2500
2000
:; 1500
~ 1000

0 20 40 60 80 100
[M™]/(umol - L)

10 AEMEFER Zn® F1 Cd* 4% C BY
DR SR A

Fig.10 Plot of fluorescence intensity of probe C for

the different concentrations of Zn>*and Cd**
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Fig.11 Job plots of the probe C toward Zn**
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Fig.12 Mass spectrometry of the probe C and

Zn** complex
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Firb, Hoye B2 50 mmol/L, A 0.2.0.4.0.6,
0.8 1 f5 4 B 19 i U BR B, W LU % Wi 15 5 28k,
WE 13 Ji7 , Bl A e SR A 38, s hk A L 1)
[, SIMA 1 AR = AR PERT
WERRIA I H1 [0 k3230 6 0. 04, H3 251k 3%,
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Fig.13 'HNMR titration spectra of the probe C
(50 mmol/L) (a) in V(CDCl;) :V(MeOD)=1:1 in the
presence of 0.2 time(b) ,0. 4 times(c¢) ,0. 6 times (d),
0.8 times (e),and 1.0 times (f) of Zn(ClO,),

0&0

CHOH | A\~
HO H,0N(CH,cH,),
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Fig.14 Possible binding mechanism diagram of
probe C and Zn**
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