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SYMMETRIC VS NON-SYMMETRIC SQUARAINE DYES
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1. Reflux, 15min
2. Filter
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STEP 1: SYNTHESIS OF SEMI-SQUARAINE PRECURSOR

97 % yield
ca. 5g scale

our work [3a] Literature [3b]
E-factor 0.2 6.2

Atom Economy 92.4 63.0
Mass Intensity 3.1 75.6

Process Mass Intensity 46.9 82.3

SQUARAINE DYES [1]

LITERATURE SYNTHESES OF SQUARAINE DYES [1,2]
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90 % yield
15 min

70 % yield
45 min

52 % yield
9 h

73 % yield
12 h

75 % yield
45 min65 % yield
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150 oC, time: min-h; filter; wash or recrystallize

facile synthesis
limited capability scaffolds

diverse, tunable applications
multistep synthesis

pros vs cons
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toluene/n-butanol

110 – 160 oC
6 – 12 h

SOCl2
or 

EtOH

X = Cl, OEt
2 steps

toluene/n-butanol
110 – 160 oC

6 – 12 h
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R = H, Me, OCH3, 

NO2, CO2H 

n-BuOH; MW 90oC, 30min; 
filter-wash-dry; yields: 50-90 
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n-BuOH, MW 90oC, 90min;
recrystallization;

yield 38 %

O O

OH
NH

O

HO OH

O O

FG1 O

FG2O

FG1 OH

O

H2O
reflux

n-butanol
MW or D

STEP 2: SYNTHESIS OF NON-SYMMETRIC SQUARAINEs

H O OHn n = 1 or 2


