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•  A significant number of imines and imine-metal complexes have been 
synthesized using greener techniques than other literature sources, and to 
our knowledge we are the first to synthesize these complexes using ethyl 
lactate as the solvent. 

•  CV proved inconclusive in determining the redox behavior of imines and 
their complexes. 

•  Several imines show potential to act as selective sensors for metal ions in 
water. So far, we have successfully detected lead(II), magnesium, and 
calcium ions. 
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• Optimize ethyl lactate as a solvent for imine-metal ion complex synthesis 
and form new metal complexes using a variety of substituted imines from 
the aforementioned database as ligands. 

• Determine the metal ion selectivity of the rest of the imines from our 
library to assess their potential utility as metal ion sensors. 

• Characterize these compounds via CV, CPE, and various methods 
chemists use to characterize structures of organic compounds. 

• Screen all of the imines we currently have (~200) to find candidates that 
show reactivity with lead(II) ions. 

• Determine the selectivity and sensitivity for lead(II) ion of these 
candidates. 

• Explore the potential use of imines for water quality testing, specifically 
for lead(II) contamination at the 15 ppb EPA limit.  

Compound 
 Code 

Imine/Complex  
Structure 

Literature Solvent 
Green Solvent 

Reaction Time, 
Temperature 

Percent  
Yield 

Melting  
Point (°C) 

 
oNH2bSal 

 
10 mL Methanol (MeOH), washed with 

MeOH and ether10 
6 mL 70% ethyl lactate (EL) in water, 2 

drops lactic acid 

1 h, RT, dried in vacuo 
11 min, RT, oven dried at 

80ºC for 2 h 15 min 

 
78% 

 
99.51% 

 
138 

 
163.0 – 163.5 

pdMeSal 

 
Solvent unspecified, product 

recrystallized with Ethanol (EtOH)4 
5 mL 80% EL/water 

Time unspecified, warm 
17 s, RT, air dried 

 
87% 

 
101.38% 

 
NR 
 

137.9-138.9 

bpImCHO 
NF† 

18 mL 80% EL/water + 2 drops lactic 
acid 

NF 
34ºC, 46 s, air dried 

 
NF 
 

99.53% 

 
NF 
 

158.8 - ~160.0 

 
oNH2bSal-Ni(II) 

 

Diimine in 200 mL hot MeOH, nickel 
acetate in 20-30 mL water, product 

washed with MeOH and ether11 
Diimine in 32 mL EL, nickel chloride in 3 

mL H2O + 5 mL EL 

Reflux 2 h, dried at 50ºC 
overnight 

8-10 min, 70ºC, air dried 

 
76.8% 

 
39.48% 

 
>280 

 
358 – 364 dec. 

 
pdMeSal-Zn(II) 

 

150 mL ethanol, washed with EtOH4
 

5 mL EL‡ 

0.5 h reflux, stirred for 24 h 
at RT, purified by vacuum 

train sublimation 
Time NR, warm, air dried 

 
86% 

 
84.48% 

 
NR 
 

219.3 – 219.7 

•  Imines: Briefly, 10 mmol aldehyde and aniline, each predissolved in 2-2.5 mL 
80% ethyl lactate containing catalytic lactic acid, were mixed and allowed to 
react at room temperature for 1-10 minutes. Crystals were vacuum filtered and 
washed with cold brine followed by cold water, then allowed to air dry.1 

 

•  Electrochemical methods, including cyclic voltammetry (CV) and controlled 
potential electrolysis (CPE), were used in an attempt to characterize the 
electroluminescent properties of imines and their complexes. 

 
•  Complexes: 2 eq. of an imine and 1 eq. of a metal salt were dissolved in the 

smallest possible volume of ethyl lactate, and water if necessary. Solvent 
composition varied with the solubility of the imine and metal salt. Any solid 
that formed was filtered from the solution, washed with deionized water, and air 
dried. 

 
•  After synthesizing imine-metal complexes individually for months, we decided 

to screen complexes qualitatively by adding drops of ethanoloic imines and 
aqueous metal ions to well plates. Fluorimetric changes were noted, and we 
began to focus our studies on lead(II) ions. 

 

•  Our group previously developed a green synthesis for aryl imines1. 

•  We have begun investigating whether this method can be used to form 
imine oligomers and imine-metal ion complexes. 

•  Vibrant colors and optical properties, such as fluorescence and 
photochromism, prompted investigation into these compounds' 
suitability for use in organic light emitting diodes (OLEDs). 

 
 
•  Some aryl imines are known to possess electroluminescent properties, 

making them potential candidates for OLED components.2, 3 

•  Electroluminescence is the emission of light in the presence of an 
electric field. This involves exciting an electron in the presence of an 
electric potential (voltage).  

•  Aside from extending the green synthesis, we began evaluating imines 
for ability to sense metal ions through changes in color and/or 
fluorescence. 

•  We discovered that some imines form complexes with lead ions that 
either change color or emit fluorescence. Fluorescence is far more 
sensitive than color changes. This could lead to the development of a 
simple visual test for lead contamination in water samples. 

 

Table 1: Green Synthesis of Imines, Oligomers, and Complexes: Literature Methods versus Green Methods  

Figures 1-3: CV output of the oNH2bSal-
Ni(II) complex and its corresponding 

starting materials. 

†bpImCHO has been used in the construction of OLEDs (Sharbatia et. al 2013) and is thereby relevant to our 
research, but to our knowledge no literature reference exists for its synthesis (no SciFinder results). 

Figure 4: (above) Imine oligomers and 
complexes undergo changes in optical 

properties upon formation. 
 

Figure 5 (above): Spot plate testing to assess the selectivity of several 
imines with aqueous metal ions, Ambient, 365 nm, and 254 nm UV light 

were used. Wet and dry wells were compared. 
Figure 6 (below left): Assessment of imine sensing capabilities. Filter 

paper was used to determine whether metal ions could be sensed in an 
aqueous medium. Magnesium and calcium ions (hard water ions) were 
evident in samples of campus tap water as well as “deionized” water. 

dry filter paper 
+ imines
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dried, then 
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254 nm 

Figure 7: Spot plate testing selectivity of an imine for different metal 
ions. The top and middle pictures still wet results under ambient and 
UV light respectively. The bottom picture was taken after the wells 
dried out. The filter paper test (right) of the wells better illustrates the 
changes in fluorescence observed of the imine after reaction with 
lead(II) ion. The upper filter paper is the control and has no lead(II) ion 
present. 

Figure 8: (above) An imine 
showing reactivity with lead(II) 

ion via a change in 
fluorescence. The 

concentration of lead(II) in the 
solution used here on the filter 

paper is 1.082 mM. The top 
picture was taken under 

ambient light, the middle picture 
was under 365 nm UV light, 
and the bottom picture was 

under 254 nm UV light.  


