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Synthesis of Quinoline Compounds and the Effect of Their Structures
on Anion Colorimetric Sensing: A Research-Based Comprehensive
Experiment

Lei Huang *, Lei Zheng, Lei Bao, Li Nie, Xucheng Fu
Basic Experimental Center, West Anhui University, Lu’an 237012, Anhui Province, China.

Abstract: This paper introduces a research-based comprehensive experiment involving the synthesis of quinoline
derivatives and investigations on the effect of their structures on the colorimetric sensing performance of anions. During
this experiment, students will learn and master the synthesis and characterization methods used for quinoline
heterocyclic compounds and their derivatives. Based on the principle of organic small molecule sensing and
recognition, students will learn to use ultraviolet-visible absorption spectroscopy instrumentation and study the anion
sensing and recognition performance of quinoline compounds (P1, P2, and P3) as probes. Using the spectral data
processed by Origin and visualized colorimetric images, students can better intuitively understand the anion sensing
and recognition performance of different probes, along with the significance of the probe molecular structure in
regulating sensing performance.
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3.1 FEABAEF
311 &7

LRI B fl2i4k), =SEBEPOCL), R, XA, 2,4-ZHEER I, KO, R
Llig, ToKOEE, G, NN-Z W RS AT S i al, AR RAE . ik siie g
K FH DY T 2240 6 [ 25 T-(Sigma-Aldrich A 7))«

3.1.2 fus

B ERAR-RT W43 Y66 BE T B AT TU-19018Y), 7R TF (AL 38 2 FIHISQPAY), #id /1 n#k
RS (R ARG A IR AR B11-32Y), LA TR ORI R TR 101-2A ), (S ik AR 21 4
H A (3 [E JE 5 JiNicolet®), %M AR Y 84X (35 [E Brucker Avance 11172400 MHz, TMS AW AR,
DMSO-ds N 7)o
3.2 SLHAR
3.2.1 AR -2-5-3- B8 A R (P )

750 mL[E B A 10 mmol 475 # 1% (1.8 g)#130 mmol DMF (2.3 mL). H§ Z M A4 i Wi AE
VKRB A, FF R AR IN60 mmol POCI; (5.6 mL) (3515 Ik E, Bhibkids). RMNRAE °C
T PB4 ho S8 45 R 5 B IR LT R A B . A H G BSOS RAE TR T 72 22100 mLA /K,
g, RBIEAKE =Y. MY 2160 mLAR SRR E 45 d, 15501.43 gl (o[ fR i bk -2- 53-8,
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FERNT5%.

H2 mmolW Mk-2-5-3-1%(0.38 o) TR FEM A+, FEMA30 mLLRR/ /KRR NT/3) 8 2 %
fift . E80 °C FNAAMEFEFEIA3 hy, RIEFE A FEANT o [RBIZE WA ER B, g, 2 oK
Ve, TIRE1E5)0.31 gMEmk-2-FR-3-, 7 N0%, £5H.

3.2.2 ERFTEDIP (BREN) B AR

7] 50 mLIE]EFEI -F AR I T mmol P Mk-2-fii-3-/5(0.18 ) 2.3 mmol B ZE BFCRFF(0.25 g)-
SR FE AR (0.35 @) 82,4 ALK HE(0.45 g)« 20 mLIE/K 4% . #E80 °C R I [Eli4 ho [N 5EHE A,
T, 23 9045 3w k-2 - -3 - 4 R EATAEYI(PL. P2 P3). FHAZ S EH20-30 mLZ S 4L &, T
JERRE . TR R IR RAT A CRAE .

3.2.3 MEBATAEYIP (REH) R IGIE LR

MR & 7 R G/, WRERIAT x 1072 mol-L'. FXE0.1 mmolfb &4P1, F100 mL
DMFEfE I E %, 331 x 103 mol- L' PIRHK. [R5k, 53P2. P3REK.

eGSR B B2 mLZ R B L, B ME RS E0 pLIR B,
B REFEOR FE 1 x 105 mol- L™, ffa AR B -, VR0 5 B VA i R A MR SO i

4 ZER5vHR
4.1 HEWETEYP (RN BRI S LI RIE

P1. P2HIP3ZLAMAITH NMREAE K (B4 E]5), BAREHE R

P1{L&Y): IR (KBr), v (cm™): 3449 (N—H), 3055 (Ar—H), 1660, 1602, 1569, 1553, 1432 (J53£), 691
(Ar—HZ #iJ%50)). 'H NMR (400 MHz, DMSO-ds) 6: 11.81 (s, 1 H, NH), 11.08 (s, 1 H, HC=N), 8.47 (s,
1 H, Ar—H), 8.30 (d, /= 8.4 Hz, 1 H, Ar—H), 8.15 (d, /= 8.6 Hz, | H, Ar—H), 7.81 (t, /= 8.1 Hz, 1 H,
Ar—H), 7.48 (t,J=8.2 Hz, | H, Ar—H), 7.02 (t, /= 8.2 Hz, 2 H, Ar—H), 6.87 (d, /= 7.9 Hz, 2 H, Ar—H),
6.61 (t,J=7.5Hz, 1 H, Ar—H).

P24L&%): IR (KBr), v (cm™): 3477 (N—H), 3079 (Ar—H), 1652, 1573, 1478, 1493 (F5§), 1277
(N=0), 761, 716 (Ar—HZ #1#E3)). 'H NMR (400 MHz, DMSO-d) d: 12.01 (s, 1 H, NH), 11.08 (s, 1 H,
HC=N), 8.90 (s, 1 H, Ar—H), 8.32 (d, /= 8.5 Hz, 2 H, Ar—H), 8.16 (d, /= 8.4 Hz, 2 H, Ar—H), 7.82
(d, J=7.9Hz, 1 H, Ar—H), 7.52 (t, J = 8.4 Hz, 1H, Ar—H), 7.34 (/=8.2 Hz, 1 H, Ar—H), 7.22 (/=178
Hz, 1 H, Ar—H).
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P31k &4): IR (KBr), v (em™): 3450 (N—H), 3053 (Ar—H), 1666, 1555, 1507, 1433 (35¥F), 1276
(N=0), 827, 868 (Ar—HZ5 #i#X5h). 'H NMR (400 MHz, DMSO-ds) J: 12.09 (s, 1 H, NH), 11.87 (s, 1H,
HC=N), 8.89 (d, /= 8.5 Hz, 1 H, Ar—H), 8.64 (s, IH, Ar—H), 8.39 (d, /= 8.1 Hz, 1H, Ar—H), 8.21 (s,
1 H, Ar—H), 7.84 (d, J = 8.5 Hz, 1 H, Ar—H), 7.58 (t, J = 7.5 Hz, 1 H, Ar—H), 7.36 (d, /= 7.9 Hz, 1 H,
Ar—H), 7.25 (t, J="7.8 Hz, 1 H, Ar—H).
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416 nm¥BELLH, K I EE IR WU R 2 (emax) 2399 92.68 x 10*. 4.46 x 10*H113.45 x 10* L'mol "-cm™'.
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F2 B IS R R AR B B ARk (B 7a), X BRSPS BT I B B T 2 18] A HAE
RNe XFP2, BEEF BN, TE424 nmAb ISR FEE BT FEAK, 72600 nmid HE B T — N HT &
BRI, BN, EFRIANT, BEEEENE. /£CI. Br. I'v CH3COO . H2PO;+ HSO4
FICIO4 B FAAAERE, 5 W82 B R 8 A A AL B ARk (B b)), BIP27E B ML 4 F X F- R B
RUFR e BEE R, xFP3, MAF )G, E416 nmAbHIWC R B, #£537 nmAb B 5 HEL T —
ASHT K B KR 0 o AR, #E I N CH3COO B H PO 5, 537 nmih 1 H B T A0 (R Wi i g
HTEEANAT WA IR s . MHEL 2R, MIAF Iy, HEiERA T E BN, WA
AR, TS CH3COO B H,POL T, HLEA kA4 T 18 17484k, B 38 ik 25 (B 70),
EXRHAPIAMUSFAER, 1 H5CH;COO 8H,POS tHAER - S ah FR 1, BEEWHE TGN,
PLIIEL R B8 s o, PR G Re ) TG 7B FH 2IP2F1E R, P3[R EL iRl g otk
—PH5R, ATLLSF . CHsCOO FIHPOs = MBS TAEH . XA LARREN: —NOJE I i1 JE [,
M —NHo 2 73 H . — B —NO 5 ALHE/r T, —NH BT =% E SRR, BE SR
HJE TR EA ARG & 1. Rk, AT AEYIPHIRAAE 1 NP3 >P2>Pl, EIAE —NOKIPIAL
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Tz ) Lb €A SRR AR 1) 4 B RE

0.4+
(b)
5 _
503 E
> 403 nm 3.0.4+ WETP25 HABBH B T
%) k7]
c c
202 EFPLS A 85 T 203 600nm  F°
S 5
B 202
201 2
< <o.1
0.0 T |l 0.() T T
300 400 500 600 300 400 500 600 700
Wavelength/nm Wavelenath/nm

(c)

Absorption intensity/(a.u.)

0.0 T T 7
300 400 500 600 700

wavelength/nm
B7 {LEHYIP1 (). P2 (b)FIP3 (o)TE Z 54 F B B 18 F 5 AR ot i B (A 48 BRI RO 2 32 4K
TR R




No. 11 doi: 10.3866/PKU.DXHX202302069 169

4.4 WHERATEMP2SF1ERLMEXRE

WESHT R, REFP2XTE 5 T B AU iE SEI I, 424 nmAbh W IS U6 53 5 32 R F%, 600 nmih W Wi g
5 LI I 5, LL600 nmAh TR T B B (Aeoo nm) A AALNR, FBS TIREE ABEAANR, UF & FIRE
#£2.5 x107°-5.5 x 105 mol-L G N, 600 nmALP2 WG 5F 5 Tk B 2 18] H 1R IF i 2otk 0% &,
RIS S EH LN Asoo am = 4225[F ] — 0.0911, i ZE0H0.9987. HHE M & H it 5 Al LA
BEIPTF 3 T A R N1.36 x 108 mol'L™! (n=11, &AL FRLOD = 3d/K) 4,
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TERL, AR BRI ECH] . FOUM IR R AR R R, F 25 ho (2) &BJ> S N A AT ATR
Ja A B RT B 2N G0 HT QLI H S A B, BB A R -2- -3 - R M S VR A
SXRE AT LU S T H A [A), SEm HAt SR T H St (3) skIR R LS TN, MA R E . ik
RA R RS S5 H N AR SRR, Wil xR, ™ML B B . (4) WALk
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Hh- AT WSOV AX 73 59 2% ¢ H0 5 B 11 RO i NP RE SR I R R oA AL ORISR 3 A s B A AL
Rl Ao I E Ah-FT OGS B A AR R MR B R SRR LR, s AR “ 5 g MR iR
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