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The	
  Excited-­‐State	
  Intramolecular	
  Proton	
  Transfer	
  Properties	
  of	
  
Three	
  Imine-­‐Linked	
  Two-­‐Dimensional	
  Porous	
  Organic	
  Polymers	
  	
  
Pradeepkumar	
  Jagadesan,	
  Grace	
  Eder,	
  Psaras	
  L.	
  McGrier*	
  

We	
   report	
   the	
   synthesis	
   and	
   excited-­‐state	
   intramolecular	
   proton	
  
transfer	
   (ESIPT)	
   properties	
   of	
   three	
   tris(N-­‐salicylideneaniline)-­‐
based	
   (TSA)	
   imine-­‐linked	
   porous	
   organic	
   polymers	
   (POPs)	
  
containing	
   C3-­‐symmetric	
   1,3,5-­‐triarylbenzene	
   (TAB),	
   -­‐
tristyrylbenzene	
   (TSB),	
   and	
   -­‐tris(arylethynyl)benzene	
   (TAE)	
  
monomer	
   units.	
   The	
   TSA-­‐POPs	
   are	
   fluorescent	
   in	
   the	
   solid-­‐state	
  
and	
  responsive	
  to	
  Cu2+	
  and	
  Pd2+.	
  	
  	
  	
  

Excited-­‐state	
   intramolecular	
   proton	
   transfer	
   (ESIPT)[1]	
   is	
   a	
  
phototautomerization	
  that	
  occurs	
  when	
  a	
  chromophore	
  containing	
  
an	
  intramolecular	
  proton	
  donor	
  (-­‐OH,	
  -­‐NH2)	
  and	
  proton	
  acceptor	
  (-­‐
C=O,	
  -­‐C=N-­‐)	
  are	
  in	
  close	
  proximity.	
  A	
  key	
  feature	
  of	
  ESIPT	
  is	
  a	
  large	
  
Stokes	
   shifted	
   emission	
   without	
   self-­‐absorption,	
   which	
   emanates	
  
from	
   a	
   rapid	
   photoinduced	
   enol-­‐keto	
   tautomerization	
   process	
  
(Scheme	
  1).	
  This	
  unique	
   feature	
  makes	
  chromophores	
   that	
  exhibit	
  
ESIPT	
   potentially	
   useful	
   for	
   the	
   construction	
   of	
   laser	
   dyes,[2]	
  
photostabilizers,[3]	
   chemical	
   sensors,[4]	
   and	
   optoelectronic	
  
devices.[5]	
  Although	
  the	
  ESIPT	
  properties	
  of	
  various	
  single-­‐molecule	
  
systems[6]	
   and	
   one-­‐dimensional	
   (1D)[7]	
   polymers	
   have	
   been	
  
evaluated,	
  two-­‐dimensional	
  (2D)[8]	
  polymeric	
  materials	
  that	
  exhibit	
  
ESIPT	
   are	
   extremely	
   rare.	
   Recently,	
   we	
   have	
   demonstrated	
   that	
  
tris(N-­‐salicylideneaniline)	
   (TSA)	
   chromophores	
   containing	
  
preformed	
   C=N���H-­‐O	
   bonds	
   exhibit	
   enhanced	
   luminescent	
  
properties	
  in	
  the	
  solid-­‐state	
  due	
  to	
  their	
  ability	
  to	
  undergo	
  efficient	
  
ESIPT	
   to	
   form	
   the	
   keto	
   tautomer.[9]	
   However,	
   utilizing	
   TSA	
  
chromophores	
   to	
   construct	
   imine-­‐linked	
   2D	
   porous	
   organic	
  
polymers	
   (POPs)[10]	
   that	
   can	
  undergo	
  ESIPT	
  has	
  not	
  been	
   reported	
  
to	
  date.	
  
	
   POPs	
   are	
   a	
   unique	
   class	
   of	
   amorphous	
   porous	
   polymers	
   that	
  
have	
   been	
   utilized	
   for	
   applications	
   related	
   to	
   gas	
   storage,[11]	
  
separations,[12]	
   catalysis,[13]	
   and	
   energy	
   storage.[14]	
   Although	
   a	
  
number	
   of	
   POPs	
   such	
   as	
   conjugated	
   microporous	
   polymers	
  
(CMPs),[15]	
   polymers	
   of	
   intrinsic	
   microporosity	
   (PIMs),[16]	
   porous	
  
aromatic	
   frameworks	
   (PAFs),[17]	
   covalent	
   triazine	
   frameworks	
  
(CTFs),[18]	
   covalent	
   organic	
   polymers	
   (COPs)[19]and	
  porous	
   polymer	
  

frameworks	
   (PPFs)[20]	
   have	
   been	
   synthesized	
   employing	
   various	
  
fluorescent	
   π-­‐conjugated	
   units,	
   only	
   a	
   limited	
   number	
   exhibit	
  
luminescence.	
   The	
   absence	
   of	
   luminescence	
   in	
   these	
   systems	
   is	
  
mostly	
   attributed	
   to	
   aggregation	
   caused	
   quenching	
   (ACQ),	
   which	
  
often	
   occurs	
   due	
   to	
   the	
   strong	
   π-­‐π	
   interactions	
   between	
   the	
  
adjacent	
   layers	
   of	
   the	
  material.	
   However,	
   a	
   majority	
   of	
   the	
   POPs	
  
that	
   exhibit	
   fluorescence	
   in	
   the	
   solid-­‐state	
   is	
   credited	
   to	
   an	
  
aggregation-­‐induced	
   emission	
   (AIE)	
   mechanism.[21]	
   AIE	
   typically	
  
relies	
  on	
  the	
  restricted	
  intramolecular	
  rotation	
  or	
  motion	
  of	
  the	
  π-­‐
conjugated	
   units	
   to	
   produce	
   a	
   luminescence	
   response.	
   As	
   a	
  
consequence,	
   only	
   a	
   handful	
   of	
   π-­‐conjugated	
   monomers	
   can	
   be	
  
used	
   to	
   produce	
   the	
   desired	
   AIE-­‐based	
   luminescence.	
   Developing	
  
POPs	
  that	
  can	
  undergo	
  ESIPT	
  could	
  provide	
  an	
  alternative	
  strategy	
  
for	
   constructing	
   luminescent	
  materials	
  without	
   relying	
   on	
   the	
   π-­‐π	
  
interactions	
   of	
   carefully	
   selected	
   π-­‐conjugated	
   monomers.	
   Such	
  
investigations	
   could	
   also	
   be	
   useful	
   for	
   designing	
   other	
   novel	
   2D	
  
polymeric	
  systems	
  for	
  optoelectronic	
  applications.	
  	
  
	
   Herein,	
  we	
   report	
   the	
   synthesis	
   of	
   three	
   imine-­‐linked	
   2D	
   TSA-­‐
POPs	
   containing	
   C3-­‐symmetric	
   1,3,5-­‐triarylbenzene	
   (TAB),	
   -­‐
tristyrylbenzene	
   (TSB),	
   and	
   -­‐tris(arylethynyl)benzene	
   (TAE)	
  
monomer	
  units.	
  	
  We	
  	
  demonstrate	
  	
  that	
  	
  the	
  	
  preformed	
  	
  C=N���H-­‐O	
   

	
  

Scheme	
   1	
   Schematic	
   representation	
   of	
   the	
   ESIPT	
   enol-­‐keto	
  
tautomerization	
  process	
  for	
  the	
  TSA-­‐Based	
  POPs.	
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Scheme	
  2	
  	
  Synthesis	
  of	
  the	
  TSA-­‐POPs	
  1-­‐3.	
  

bonds	
  of	
   the	
  TSA-­‐POPs	
  can	
  undergo	
   	
  ESIPT	
  to	
  produce	
  fluorescent	
  
materials	
   with	
   respectable	
   surface	
   areas.	
   The	
   TSA-­‐POPs	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
also	
  experience	
  quenching	
  of	
   fluorescence	
   in	
   the	
  presence	
  of	
  Cu2+	
  
and	
   Pd2+	
   metal	
   ions	
   making	
   them	
   potentially	
   useful	
   for	
   sensory	
  
applications.	
  [22]	
  	
  	
  	
  	
  
	
  	
  	
  The	
   imine-­‐linked	
   POPs	
   were	
   synthesized	
   by	
   reacting	
   the	
   amino	
  
functionalized	
   TSB,	
   TAB,	
   and	
   TAE	
   monomers	
   with	
   3,3'-­‐dihydroxy-­‐
[1,1'-­‐biphenyl]-­‐4,4'-­‐dicarbaldehyde	
   (BDP)	
   in	
   a	
   mixture	
   of	
   solvents	
  
containing	
   6M	
   acetic	
   acid	
   at	
   95°C	
   or	
   120	
   °C	
   for	
   three	
   days	
   to	
  
produce	
  TSA-­‐POPs	
  1-­‐3,	
  respectively	
  (Scheme	
  2).	
  The	
  TSA-­‐POPs	
  were	
  
obtained	
   by	
   filtration	
   and	
   washed	
   with	
   tetrahydrofuran	
   (THF)	
   to	
  
obtain	
  yellow	
  powders	
  that	
  were	
  insoluble	
  in	
  organic	
  solvents.	
  The	
  
optimal	
   reaction	
   conditions	
   were	
   obtained	
   by	
   screening	
   different	
  
solvent	
  mixtures,	
   reaction	
   times,	
   and	
   temperatures	
   (Tables	
   S1-­‐S3,	
  
ESI).	
   Thermogravimetric	
   analysis	
   (TGA)	
   implied	
   that	
   the	
   TSA-­‐POPs	
  
are	
  stable	
  up	
  to	
  400	
  °C	
  (Fig	
  S2-­‐S4,	
  ESI),	
  while	
  the	
  scanning	
  electron	
  
microscopy	
   (SEM)	
   images	
   revealed	
   a	
   cauliflower-­‐like	
   morphology	
  
for	
  the	
  materials	
  (Fig	
  S5-­‐S7,	
  ESI).	
  	
  
	
  	
  	
  The	
   TSA-­‐POPs	
   were	
   characterized	
   using	
   Fourier	
   Transform	
  
infrared	
  (FT-­‐IR)	
  and	
  13C	
  cross-­‐polarization	
  magic	
  angle	
  spinning	
  (CP-­‐
MAS)	
   NMR	
   spectroscopies.	
   The	
   FT-­‐IR	
   spectra	
   revealed	
   the	
  
characteristic	
   C=N	
   stretching	
   vibrations	
   for	
   the	
   imine-­‐linkage	
   at	
  	
  	
  	
  	
  	
  	
  
~1612	
  cm-­‐1	
  (Fig.	
  S8-­‐S10,	
  ESI).	
  The	
  13C	
  CP-­‐MAS	
  spectra	
  displayed	
  the	
  
distinct	
  resonance	
  for	
  the	
  C=N	
  bond	
  at	
  ~161	
  ppm	
  for	
  all	
  of	
  the	
  TSA-­‐

POPs	
   (Fig.	
   S11-­‐S13,	
   ESI).	
   The	
   presence	
   of	
   the	
   alkene	
   and	
   alkynyl	
  
units	
  for	
  TSA-­‐POP	
  1	
  and	
  3	
  were	
  confirmed	
  at	
  resonances	
  of	
  ~127.9	
  
and	
  90.8	
  ppm,	
  respectively.	
  Powder	
  x-­‐ray	
  diffraction	
  (PXRD)	
  profiles	
  
of	
  the	
  TSA-­‐POPs	
  revealed	
  no	
  peaks	
  indicating	
  that	
  the	
  materials	
  are	
  
amorphous	
  and	
  exhibit	
  no	
  long-­‐range	
  order	
  (Fig	
  S14-­‐S16,	
  ESI).	
  	
  
	
  	
  	
  The	
   porosity	
   of	
   the	
   TSA-­‐POPs	
   was	
   evaluated	
   using	
   nitrogen	
   gas	
  
adsorption	
   isotherms	
   at	
   77	
   K	
   (Fig.	
   1).	
   All	
   three	
   of	
   the	
   TSA-­‐POPs	
  
exhibited	
   reversible	
   type	
   IV	
   isotherms,	
  which	
   is	
   indicative	
   of	
   their	
  
mesoporosity.	
   Applying	
   the	
   Brunauer-­‐Emmett-­‐Teller	
   (BET)	
   model	
  
over	
   the	
   low-­‐pressure	
   region	
   (0.04	
   <	
   P/P0	
   <	
   0.24-­‐0.29)	
   provided	
  
surface	
  areas	
  of	
  601,	
  427,	
  and	
  135	
  m2	
  g-­‐1	
   for	
  TSA-­‐POP	
  1,	
  2,	
  and	
  3,	
  
respectively	
   (Fig.	
   S23-­‐S25,	
   ESI).	
   The	
   nonlocal	
   density	
   functional	
  
theory	
  	
  (NLDFT)	
  pore	
  size	
  distributions	
  revealed	
  major	
  peaks	
  at	
  2.1,	
  	
  
_______________________________________________________	
  

	
  
Fig.	
   1	
   Nitrogen	
   adsorption-­‐desorption	
   isotherms	
   (a)	
   and	
   NLDFT	
   pore	
   size	
  
distributions	
   (b)	
   for	
   TSA-­‐POP-­‐1	
   (green),	
   TSA-­‐POP-­‐2	
   (red),	
   and	
   TSA-­‐POP-­‐3	
  
(blue)	
  measured	
  at	
  77	
  K.	
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Fig.	
   2	
   	
   Solid-­‐State	
   emission	
   spectra	
   (a)	
   of	
   TSA-­‐POP	
   1	
   (red),	
   TSA-­‐POP	
   2	
  
(green),	
  and	
  TSA-­‐POP	
  3	
  (blue).	
  (b)	
  Photographs	
  of	
  the	
  luminescent	
  TSA-­‐POPs	
  
taken	
  using	
  a	
  hand-­‐held	
  UV-­‐lamp	
  at	
  365	
  nm.	
  
______________________________________________________________	
  
	
  
2.1,	
  and	
  2.5	
  nm	
  for	
  TSA-­‐POP	
  1,	
  2,	
  and	
  3,	
  respectively,	
  in	
  addition	
  to	
  
other	
  pores	
  that	
  extend	
  into	
  the	
  mesoporous	
  range.	
  	
  The	
  total	
  pore	
  
volumes,	
  which	
  were	
  calculated	
  at	
  single	
  point	
  values	
  (P/P0	
  =	
  0.94,	
  
0.90,	
  0.89),	
  provided	
  values	
  of	
  0.40,	
  0.20,	
  and	
  0.12	
  cm3	
  g-­‐1	
  for	
  TSA-­‐
POP	
  1,	
  2,	
  and	
  3,	
  respectively.	
  
	
  	
  	
  The	
  solid-­‐state	
  emission	
  spectra	
  and	
  luminescent	
  photographs	
  of	
  
TSA-­‐POPs	
  1,	
  2,	
  and	
  3	
  are	
  shown	
  in	
  Fig.	
  2.	
  TSA-­‐POP	
  2	
  and	
  3	
  exhibit	
  a	
  
λmax	
   of	
   565	
   nm	
   and	
   567	
   nm,	
   respectively.	
   In	
   comparison,	
   the	
  
emission	
  maxima	
  of	
  TSA-­‐POP	
  1	
  displays	
  a	
  bathochromic	
  shift	
  of	
  ~	
  8-­‐
10	
   nm	
   with	
   a	
   λmax	
   of	
   575	
   nm.	
   The	
   bathochromic	
   shift	
   could	
   be	
  
attributed	
  to	
   the	
  restricted	
  rotation	
  of	
   the	
  alkene	
  units	
  of	
   the	
  TSB	
  
linker,	
   which	
   leads	
   to	
   enhanced	
   π-­‐conjugation	
   by	
   reducing	
   the	
  
energy	
  gap	
  of	
  the	
  π−π*	
  transition	
  for	
  TSA-­‐POP	
  1.	
  	
  This	
  phenomenon	
  
is	
   consistent	
   with	
   what	
   has	
   been	
   observed	
   for	
   the	
   previously	
  
reported	
  alkene-­‐based	
  TSA	
  analog.[9]	
  Interestingly,	
  the	
  TAB	
  and	
  TAE	
  
linkers	
   do	
   not	
   appear	
   to	
   have	
   a	
   significant	
   effect	
   on	
   the	
   bulk	
  
fluorescent	
  properties	
   of	
   the	
  materials.	
   UV-­‐Vis	
   diffuse	
   reflectance	
  
spectra	
   show	
   that	
   the	
   TSA-­‐POPs	
   exhibit	
   broad	
   absorption	
   bands	
  
that	
  extend	
  from	
  380	
  nm	
  to	
  550	
  nm	
  (Fig.	
  S17,	
  ESI).	
  	
  
	
  	
  	
  In	
   an	
   effort	
   to	
   verify	
   that	
   the	
   materials	
   are	
   indeed	
   undergoing	
  
ESIPT,	
   we	
   titrated	
   suspensions	
   of	
   the	
   TSA-­‐POPs	
   in	
   THF	
   with	
  
trifluoroacetic	
  acid	
  	
  (TFA).	
  	
  Upon	
  the	
  	
  addition	
  	
  of	
  	
  0-­‐75	
  	
  μL	
  	
  TFA,	
  	
  the	
  	
  

	
  
Fig.	
  3	
  	
  	
  Emission	
  titration	
  spectra	
  of	
  TSA-­‐POP	
  1	
  (a),	
  TSA-­‐POP	
  2	
  (b),	
  and	
  TSA-­‐
POP	
  3	
   (c)	
  with	
  TFA	
  suspended	
   in	
  THF.	
   (d)	
  Schematic	
   representation	
  of	
  TFA	
  
inhibiting	
  the	
  ESIPT	
  tautomerization	
  process.	
  	
  

	
  
Fig.	
  4	
  	
  	
  Emission	
  intensities	
  of	
  TSA-­‐POP	
  1	
  (a),	
  TSA-­‐POP	
  2	
  (b),	
  and	
  TSA-­‐POP	
  3	
  
(c)	
   suspended	
   in	
   THF	
   before	
   and	
   after	
   the	
   addition	
   of	
   metal	
   ions.	
   (d)	
  
Photographs	
  of	
  TSA-­‐POP	
  1	
  (1),	
  TSA-­‐POP	
  2	
  (2),	
  and	
  TSA-­‐POP	
  3	
  (3)	
  suspended	
  
in	
  THF	
  before	
  and	
  after	
  the	
  additon	
  of	
  metal	
   ions.	
  The	
  pictures	
  were	
  taken	
  
taken	
  using	
  a	
  hand-­‐held	
  UV-­‐lamp	
  at	
  365	
  nm.	
  

______________________________________________________________	
  
	
  
emission	
   bands	
   of	
   the	
   TSA-­‐POPs	
   began	
   to	
   decrease	
   in	
   intensity,	
  
which	
  eventually	
  leads	
  to	
  the	
  quenching	
  of	
  fluorescence	
  (Fig	
  3a-­‐3c).	
  
We	
   believe	
   the	
   quenching	
   of	
   fluorescence	
   is	
   attributed	
   to	
   the	
  
suppression	
   of	
   the	
   enol-­‐keto	
   tautomerization	
   in	
   the	
   excited-­‐state	
  
due	
  	
  to	
  	
  the	
  	
  protonation	
  	
  of	
  	
  the	
  	
  imine	
  	
  nitrogen	
  	
  atoms	
  (Fig.	
  3d).	
  In	
  
addition,	
  it	
  should	
  be	
  noted	
  that	
  the	
  solid-­‐state	
  fluorescence	
  of	
  the	
  
TSA-­‐POPs	
   is	
   highly	
   dependent	
   on	
   the	
   structure	
   of	
   the	
   aldehyde	
  
precursor.	
   For	
   example,	
   it	
   has	
   been	
   shown	
   that	
   a	
   2,5-­‐
dihydroxyterephthalaldehyde	
  	
  (Dha)	
  linker	
  can	
  be	
  used	
  to	
  construct	
  
crystalline	
  imine-­‐linked	
  covalent	
  organic	
  frameworks	
  (COFs)[23],	
  but	
  
to	
  the	
  best	
  of	
  our	
  knowledge	
  the	
  materials	
  do	
  not	
  undergo	
  ESIPT	
  in	
  
the	
   solid-­‐state.	
   To	
   verify	
   this,	
   we	
   constructed	
   the	
   COF-­‐DhaTab	
  
previously	
   reported	
   by	
   Banerjee[23c]	
   and	
   compared	
   it's	
  
photophysical	
   properties	
   to	
   TSA-­‐POP	
   2,	
   which	
   contains	
   the	
  
extended	
  BPD	
  linker.	
  Surprisingly,	
  COF-­‐DhaTab	
  was	
  not	
  fluorescent	
  
in	
   the	
   solid-­‐state,	
   while	
   TSA-­‐POP	
   2	
   exhibited	
   a	
   bright	
   yellow	
  
fluorescent	
   color	
   (Fig.	
   S18,	
   ESI).	
   We	
   believe	
   the	
   absence	
   of	
  
fluorescence	
  for	
  COF-­‐DhaTab	
  could	
  be	
  attributed	
  to	
  1)	
  the	
  ability	
  of	
  
the	
   stacked	
   layers	
   to	
   undergo	
   an	
   ACQ	
   mechanism,	
   or	
   2)	
   the	
  
weakened	
   photoacidity	
   of	
   the	
  Dha	
   hydroxyl	
   groups	
   due	
   to	
   having	
  
both	
  substituents	
  attached	
  to	
  the	
  same	
  phenyl	
  ring.	
  The	
  latter	
  could	
  
inhibit	
   the	
   ability	
   of	
   the	
   preformed	
   C=N���H-­‐O	
   bonds	
   to	
   undergo	
  
ESIPT	
  in	
  the	
  solid-­‐state.	
  
	
  	
  	
  	
  In	
  an	
  effort	
  to	
  explore	
  the	
  ability	
  of	
  the	
  TSA-­‐POPs	
  to	
  function	
  as	
  
fluorescent	
   probes	
   for	
   metal	
   ions	
   on	
   account	
   of	
   their	
   preformed	
  
C=N���H-­‐O	
   bonds,	
   we	
   evaluated	
   the	
   chemosensing	
   ability	
   of	
   the	
  
materials	
  in	
  the	
  presence	
  of	
  Li+,	
  Ag+,	
  Hg2+,	
  Fe3+,	
  Zn2+,	
  Pd2+,	
  and	
  Cu2+	
  
in	
   THF	
   (Fig.	
   4).	
   TSA-­‐POP	
   1,	
   2	
   and	
   3	
   all	
   undergo	
   quenching	
   of	
  
fluorescence	
  upon	
  the	
  excess	
  addition	
  of	
  180	
  μM	
  Pd2+	
  and	
  Cu2+	
   in	
  
tetrahydrofuran	
  (THF)	
  (Fig.	
  S19-­‐S21,	
  ESI).	
  Interestingly,	
  the	
  addition	
  
of	
  Zn2+	
  results	
  in	
  a	
  decrease	
  in	
  emission	
  intensity	
  for	
  the	
  TSA-­‐POPs,	
  
which	
   is	
   different	
   in	
   contrast	
   to	
   the	
   enhancement	
   in	
   fluorescence	
  
that	
   was	
   experienced	
   for	
   the	
   TSA	
   analogs.[9]	
   The	
   difference	
   in	
  
fluorescent	
   properties	
   could	
   be	
   attributed	
   to	
   the	
   inability	
   of	
   the	
  
rigid	
   TSA-­‐POPs	
   to	
   form	
   1:2	
   complexes	
   with	
   Zn2+,	
   which	
   could	
  
impede	
   an	
   efficient	
   metal-­‐to-­‐ligand	
   charge	
   transfer	
   (MLCT)	
   or	
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ligand-­‐to-­‐metal	
  charge	
  transfer	
  (LMCT)	
  process.	
  Suspensions	
  of	
  the	
  
TSA-­‐POPs	
  were	
  unresponsive	
  to	
  Li+,	
  Ag+,	
  Hg2+,	
  and	
  Fe3+	
   in	
  THF	
  (Fig.	
  
S22,	
  ESI).	
  
	
  	
  	
  In	
   conclusion,	
   we	
   have	
   demonstrated	
   that	
   a	
   BDP	
   linker	
   and	
   C3-­‐
symmetric	
   amino-­‐functionalized	
   monomers	
   can	
   be	
   used	
   to	
  
construct	
  imine-­‐linked	
  TSA-­‐POPs	
  that	
  can	
  undergo	
  ESIPT	
  to	
  produce	
  
luminescent	
   materials.	
   The	
   TSA-­‐POPs	
   are	
   also	
   responsive	
   to	
   Cu2+	
  
and	
   Pd2+	
   making	
   them	
   potentially	
   useful	
   as	
   fluorescent-­‐based	
  
chemosensors.[24]	
   To	
   the	
   best	
   of	
   our	
   knowledge,	
   this	
   is	
   the	
   first	
  
example	
  of	
  	
  2D	
  POPs	
  exhibiting	
  ESIPT	
  in	
  the	
  solid-­‐state.	
  We	
  believe	
  
such	
   investigations	
   are	
   necessary	
   for	
   not	
   only	
   advancing	
   the	
  
structural	
   diversity	
   of	
   this	
   unique	
   class	
   of	
   materials,	
   but	
   also	
  
designing	
  novel	
  functional	
  2D	
  polymers	
  for	
  practical	
  applications.	
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The excited-state intramolecular proton transfer (ESIPT) properties of three tris(N-

salicylideneaniline)-based (TSA) imine-linked porous organic polymers (POPs) were 

investigated. 
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