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cyanine dyes

two nitrogens are joined by a polymethine chain
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asymmetric cyanine dyes

X

2, elc.
. NH, CRFK’

ISl (SIS

S

CELCOIF

8a (yellow)

HO,C
DO
S5 N

P N e N~ S

8c (purple)




N \.

L “—CH; + EtO-CH —— " lf > CH{CH=CH) </ I ]

~s OEt — 3 EtOH, - H

| Mn=1)




[pyrroliding]

microwave
DMSO/EIOH




stilbazolium dyes
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coumarin dye synthesis
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coumarin dyes
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Suzuki coupling

2.0 iv Ar'Hal 1 0O then:
Sl a._ Ar\lf’\a' 1.1 equiv ArZHal Ar- T
A1 1"lc) . o= \(1\ I
S % Pd[(tBU)SP]Q s 5 equiv NaOH Ar
4.0 equiv HNPr, — 4 equiv H,O
toluene, 80 °C 60 °C 79 (51-76 %)
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' 2,6-dicyanoanilines: A-D-A

NEt,

-

300 W MW, 2 min NC
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62 (51-63 %)

R" = (hetero)aryl
R?, R3= alkyl, (hetero)aryl, (CH,), 4




Fig. 5.20 Strongly fluorescent 2,6-dicyanoanilines 62a and 62b.




solvochromicity
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82 THF, rt. (R = H) 84

R'=H, aryl, ferrocenyl

Scheme 5.18 Michael-type addition of secondary amines to
nitrothienyl-substituted alkynes.
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{pentane) = 450 nm (pentane) = 443 nm
Xmax (CHCI3) = 520 nm Amax (CHCI5} = 513 nm
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Fig. 5.23 Solvochromicity and NLO properties of selected f3-
aminovinvinitrothionhenes 84.
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Light-induced reversible transformation between two isomers having different
absorption spectra 1s referred to as photochromism.
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photoswﬂches

azobenzene

F-azobenzene Z=azobenzene
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| photoswitches

Spiropyrans
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photoswitches

Off State On State

dark line, open-ring isomer;
pale line, closed-ring isomer

Absorbance

observed observed
| r i T 5 m-|—= W/\/\W J\]W

300 400 500 600 T00
Wavelength / nm a) Open-ring isomer 19a; (b) closed-ring isomer 19b.
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photoswitches

24(00)

Reagents and conditions: (a) n-BuLi, THF then DMF; (b) p-phenylenediboronic acid, Pd(PPh3)4, Na2CQOS,
THF, H20; (c) 2,3-dimethyl-2,3-bis(hydroxyamino)butane sulfate, methanol then NalO4, CH2CI2, (4.7 %, in
three steps).
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