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Synthesis of reference styryl dyesSynthesis of reference styryl dyes
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The formation of styryl dye dimersThe formation of styryl dye dimers

syn-”head-to-tail” dimer
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The dimerization of styryl dyesThe dimerization of styryl dyes
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The stability of reference crownThe stability of reference crown--containing styryl dyes with containing styryl dyes with 
EtNHEtNH33ClOClO44
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The stability of ammonioalkyl styryl dye dimersThe stability of ammonioalkyl styryl dye dimers

Dye logKd
ef Dye logKd

ef

8.2
(8.8)

3.6
(3.7)

8.0
(7.7)

3.6
(3.6)

N

OO

O

N O

O

Me

H3N

+

+

N O

O

N

O

O

Me

H3N

+

+

N

O

O O

O

+

+

11

N

ON

O O

+

from competitive NMR (UV) titration data

(7.7) (3.6)

7.9
(8.1)

2.4
(3.5)

7.1
(7.3)

N

OO

O

O O

O

H3N

+

+

N

OO

O

O O

OH3N

+

+

OO
H3N
+

in MeCN-d3

N

H3N

OO
+

N O

O

O

O

O

H3N

+

+



[2+2][2+2]--photocycloaddition in dimersphotocycloaddition in dimers
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The reaction effectiveness of cyclobutane formationThe reaction effectiveness of cyclobutane formation
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Cycloproducts

Dye dimer [2+2] max, нм ·10-4, M-1·cм-1

0.38 286 0.62

0.049 288 0.64

Quantum yields of the reaction of [2 + 2] Quantum yields of the reaction of [2 + 2] --photocycloaddition of photocycloaddition of 
supramolecular dimers of ammonioalkyl styryl dyes and key supramolecular dimers of ammonioalkyl styryl dyes and key 

characteristics of cycloproductscharacteristics of cycloproducts
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0.049 288 0.64

0.26 286 0.58

0.27 319 1.38

0.0065 321 1.14

J. Phys. Chem. A, 2015, 119, 13025 -13037
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Dimeric organization of styryl dye cationsDimeric organization of styryl dye cations
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“Single crystal “Single crystal –– to to –– single crystal”single crystal” photoreactionphotoreaction

syn-«head-to-tail» dimeric pair
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•• AA broadbroad seriesseries ofof ammonioalkylammonioalkyl styrylstyryl dyesdyes werewere synthesizedsynthesized

•• TheirTheir abilityability toto formform stablestable pseudocyclicpseudocyclic dimerdimer ((loglogKKdd isis upup toto

88..88)) inin solution,solution, inin solidsolid phasephase andand inin crystalscrystals waswas investigatedinvestigated

•• Dimers are preDimers are pre--organized to stereospecific [organized to stereospecific [2+22+2]]--

photocycloadditionphotocycloaddition

•• The only The only rcttrctt isomer of cyclobutane derivative forms as a result isomer of cyclobutane derivative forms as a result 

CONCLUSIONSCONCLUSIONS::
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•• The only The only rcttrctt isomer of cyclobutane derivative forms as a result isomer of cyclobutane derivative forms as a result 

of the photoreactionof the photoreaction

•• The quantum yield of [The quantum yield of [2+22+2]]--photocycloaddition is up to 0.38photocycloaddition is up to 0.38

•• Photocycloaddition in crystal occurs without crystal degradationPhotocycloaddition in crystal occurs without crystal degradation

•• We believe that such structures can be employed in the systems We believe that such structures can be employed in the systems 

of optical information storageof optical information storage
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