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The	
   nature	
   of	
   the	
   anion	
   of	
   imidazolium-­‐based	
   ionic	
   liquids	
   was	
  
found	
   to	
   control	
   the	
   aggregate–monomer	
   equilibrium	
   of	
  
amphotericin	
   B.	
   This	
   is	
   in	
   contrast	
   to	
   aqueous	
   solutions	
   of	
  
inorganic	
   salts	
   and	
   imidazolium-­‐based	
   ionic	
   liquids,	
   which	
   were	
  
previously	
   found	
   to	
   favor	
   the	
   disaggregation	
   of	
   amphotericin	
   B.	
  
The	
   results	
   further	
   establish	
   the	
   designer	
   solvent-­‐ability	
   of	
   ionic	
  
liquids,	
   specifically	
   as	
   it	
   relates	
   to	
   their	
   ability	
   to	
   influence	
  
intermolecular	
  interactions.	
  

Ionic	
  liquids	
  (ILs)	
  are	
  customizable	
  materials	
  composed	
  entirely	
  
of	
   ions,	
  whose	
  chemical	
  and	
  physical	
  properties	
  can	
  be	
  tuned	
  
via	
   structural	
   modifications	
   within	
   the	
   cationic	
   and	
   anionic	
  
counterparts.	
   The	
   applications	
   of	
   ILs	
   have	
   spanned	
   over	
  
various	
   disciplines,	
   as	
   these	
  materials	
   have	
   found	
   interesting	
  
uses	
   in	
   numerous	
   synthetic,	
   biological,	
   and	
   energy-­‐related	
  
processes	
   and	
   systems.1-­‐8	
   Recently,	
   the	
   notion	
   of	
   utilizing	
   ILs	
  
either	
   as	
   media	
   for	
   solubilizing	
   and	
   stabilizing	
   active	
  
pharmaceuticals	
   or	
   producing	
   pharmaceutically	
   active	
   ILs	
   has	
  
received	
   considerable	
   attention.9-­‐21	
   Thus,	
   understanding	
   the	
  
behavior	
   of	
   natural	
   products	
   and	
   synthetic	
   drugs	
   in	
   ILs	
   is	
  
critical.	
  
	
   Although	
  a	
  number	
  of	
   studies	
  using	
   ILs	
   as	
   reaction	
  media	
  
have	
   illustrated	
   the	
   designer	
   solvent	
   ability	
   of	
   ILs,22-­‐26	
  
modulation	
   of	
   non-­‐covalent	
   interactions	
   within	
   ILs	
   by	
   simply	
  
adjusting	
   the	
   structure	
   constitutes	
   an	
   interesting,	
   yet	
  
underdeveloped	
  paradigm.	
  Several	
  studies	
  have	
  demonstrated	
  
that	
   ILs	
   can	
   indeed	
   be	
   used	
   to	
   modulate	
   intra-­‐	
   and	
  
intermolecular	
  interactions	
  of	
  small	
  molecules.27-­‐31	
  The	
  effects	
  
of	
   IL-­‐organic	
   solvent	
   or	
   IL-­‐water	
   mixtures	
   on	
   intermolecular	
  
assemblies	
   have	
   also	
   been	
   studied.32-­‐34	
   Importantly,	
   it	
   was	
  
demonstrated	
   that	
   the	
   effects	
   of	
   IL-­‐molecular	
   solvent/water	
  
mixtures	
   are	
   distinct	
   from	
   those	
   of	
   inorganic	
   salt-­‐molecular	
  
solvent	
  mixtures,35	
  as	
  well	
  as	
  neat	
  ILs.27,	
  34	
  
	
   Amphotericin	
  B,	
  AmB,	
  (Figure	
  1)	
  is	
  a	
  polyene	
  macrolide	
  	
  

Figure	
  1.	
  Structure	
  of	
  AmB	
  

antibiotic,	
   which	
   has	
   been	
   the	
   subject	
   of	
   interest	
   from	
  
pharmacological,	
   synthetic,	
   and	
   structural	
   standpoints.35,	
   36	
  
AmB	
   is	
  an	
  antifungal	
  drug	
   that	
   is	
  often	
  used	
  against	
   systemic	
  
fungal	
   infections,	
   yet	
   despite	
   its	
   high	
   potency,	
   AmB	
   is	
   quite	
  
toxic.	
  This	
  has	
  spurred	
  research	
  on	
  various	
  AmB	
  derivatives.37,	
  
38	
   On	
   the	
   structural	
   level,	
   AmB	
   undergoes	
   self-­‐
association/aggregation	
   under	
   a	
   variety	
   of	
   conditions,	
  
including	
  temperature,	
  pH,	
  ionic	
  strength,	
  and	
  solvent.39-­‐43	
  The	
  
aggregation	
  of	
  AmB	
  has	
  been	
  linked	
  to	
  its	
  mode	
  of	
  action	
  and	
  
toxicity.44-­‐46	
  
	
   The	
   self-­‐assembly	
   of	
   AmB	
   can	
   be	
   monitored	
  
spectroscopically	
  using	
  circular	
  dichroism	
  (CD)	
  and	
  absorbance	
  
spectroscopies.39-­‐43,	
   47-­‐49	
   CD	
   allows	
   for	
   the	
   straightforward	
  
detection	
  of	
  AmB	
  aggregates,	
  as	
  the	
  dimer	
  and/or	
  aggregates	
  
produce	
   an	
   exciton	
   coupling	
   between	
   the	
   polyene	
  
chromophores,	
   which	
   leads	
   to	
   an	
   asymmetric	
   couplet	
   in	
   the	
  
300-­‐400	
  nm	
   range.	
  At	
   low	
  concentrations,	
   the	
  monomer	
  was	
  
reported	
   to	
   be	
   CD	
   silent	
   in	
   this	
   spectral	
   range.	
   However,	
   in	
  
some	
   organic	
   solvents,	
   including	
   aliphatic	
   alcohols,	
   the	
  
monomer	
   (characterized	
   by	
   positive	
   CD	
   signals)	
   could	
   be	
  
observed	
   at	
   25	
   mM.47	
   Although	
   numerous	
   overlapping	
  
absorptions	
   in	
   the	
   absorbance	
   spectra	
   preclude	
  
straightforward	
  deconvolution,	
  the	
  330-­‐350	
  nm	
  region	
  can	
  be	
  
used	
  to	
  confirm	
  the	
  presence	
  of	
  aggregated	
  AmB.	
  Even	
  though	
  
the	
   extract	
   structure	
   of	
   the	
   aggregates	
   is	
   widely	
   debated	
  
throughout	
   the	
   literature	
   (i.e.,	
   head-­‐to-­‐head,	
   head-­‐to-­‐tail,	
  
dimer,	
  oligomer,	
  supramolecular	
  assembly	
  etc),	
  the	
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Figure	
   2.	
   Circular	
   dichroism	
   (A)	
   and	
   absorption	
   (B)	
   spectra	
   of	
   500	
  µM	
  AmB	
   in	
  
water	
  (blue)	
  and	
  DMSO	
  (red).	
  

combination	
   of	
   CD	
   and	
   UV	
   can	
   be	
   used	
   to	
   unambiguously	
  
confirm	
  the	
  presence	
  of	
  aggregates.	
  
	
   The	
   nature	
   of	
   the	
   media	
   has	
   been	
   shown	
   to	
   affect	
   the	
  
monomer	
  –	
  dimer/aggregate	
  equilibrium	
  of	
  AmB.	
  Specifically,	
  
organic	
   solvents	
  were	
   shown	
   to	
  produce	
   the	
  monomeric	
   and	
  
oligomeric	
   forms	
   of	
   AmB,47	
   while	
   the	
   effects	
   of	
   aqueous	
  
solutions	
   of	
   ILs	
   on	
   the	
   self-­‐assembly	
   of	
   AmB	
   depend	
   on	
   the	
  
anion	
   of	
   the	
   ILs,	
   as	
   judged	
   by	
   distinct	
   CD	
   spectra.32	
   For	
  
example,	
   in	
   upto	
   1	
   M	
   aqueous	
   solutions	
   of	
   [C4-­‐mim]Br,	
   the	
  
AmB	
   aggregates	
   were	
   found	
   to	
   be	
   similar	
   to	
   those	
   found	
   in	
  
water,	
  whereas	
   in	
   aqueous	
   solutions	
   of	
   [C4-­‐mim]BF4	
   and	
   [C4-­‐
mim]NO3	
   (1	
   M	
   solution	
   in	
   water)	
   the	
   AmB	
   aggregates	
   were	
  
different	
  from	
  each	
  other	
  and	
  from	
  those	
  found	
  in	
  water.	
  It	
  is	
  
noteworthy,	
  however,	
  that	
  increasing	
  the	
  concentration	
  of	
  ILs	
  
(from	
   0.3	
   to	
   1	
   M)	
   favored	
   the	
   formation	
   of	
   the	
   monomeric	
  
form	
   of	
   AmB,	
   regardless	
   of	
   the	
   nature	
   of	
   the	
   ILs	
   (this	
   effect	
  
was	
   reminiscent	
   to	
   that	
   induced	
   by	
   aqueous	
   solutions	
   of	
  
inorganic	
   salts).50-­‐52	
   However,	
   even	
   with	
   1	
   M	
   ILs,	
   some	
  
aggregates	
  were	
  still	
  detected	
  when	
  the	
  concentration	
  of	
  AmB	
  
was	
   10	
   µM.32	
   The	
   effects	
   of	
   neat	
   ILs,	
   or	
   with	
   very	
   low	
  
concentrations	
   of	
   water	
   or	
   organic	
   solvents,	
   on	
   the	
  
aggregation	
  of	
  AmB	
  have	
  not	
  been	
  investigated,	
  and	
  constitute	
  
the	
  focus	
  of	
  this	
  study.	
  	
  
	
   Previously	
   reported	
   results32	
   suggested	
   that	
   in	
   order	
   to	
  
obtain	
   a	
   measurable	
   CD	
   signal	
   in	
   neat	
   ILs	
   (or	
   with	
   very	
   low	
  
water/organic	
   solvent	
   contents),	
   the	
   concentration	
   of	
   AmB	
  
would	
  have	
  to	
  be	
  drastically	
  increased.	
  It	
  was	
  shown	
  that	
  at	
  25	
  
mM	
   AmB	
   existed	
   as	
   a	
   monomer	
   in	
   alcohols	
   (e.g.,	
   methanol,	
  
ethanol,	
   propanol,	
   etc)	
   and	
   in	
   DMSO,	
   among	
   other	
   solvents.	
  
The	
  oligomeric	
  form	
  of	
  AmB	
  was	
  observed	
  in	
  solvents	
  such	
  as	
  
water,	
   acetone,	
   and	
   acetonitrile.47	
   Thus,	
   we	
   investigated	
   the	
  
chiroptical	
  characteristics	
  of	
  an	
  even	
  higher	
  concentration	
  (500	
  
µM)	
   of	
   AmB	
   in	
   DMSO	
   and	
   water,	
   for	
   reference,	
   as	
   we	
  
reasoned	
   that	
   the	
   effects	
   of	
   ILs	
   could	
   be	
   elucidated	
   by	
  
comparison	
   to	
   those	
   in	
   molecular	
   solvents.	
   Consistent	
   with	
  
literature	
   results,47	
   in	
   water,	
   AmB	
   exhibited	
   a	
   CD	
   spectrum	
  
(bisignate	
   curve	
   with	
   a	
   maximum	
   at	
   345	
   nm	
   and	
   several	
  
minima	
   above	
   380	
   nm)	
   that	
   was	
   typical	
   of	
   the	
   aggregated	
  
species	
   (Figure	
   2).	
   The	
   corresponding	
   absorption	
   spectrum	
  
also	
  confirmed	
  the	
  presence	
  of	
  aggregates,	
  as	
  evidenced	
  from	
  
the	
  broad	
   transition	
  and	
  high	
   intensity	
  bands	
  around	
  340	
  nm	
  
(Figure	
  2).	
  On	
  the	
  contrary,	
  in	
  DMSO,	
  monomeric	
  AmB	
  was	
  	
  
	
  
	
  

Figure	
  3.	
  Circular	
  dichroism	
  (A)	
  and	
  absorption	
  (B)	
  spectra	
  of	
  500	
  µM	
  AmB	
  in	
  [C4-­‐
mim]BF4	
  (purple)	
  and	
  [C4-­‐mim]NO3	
  (orange).	
  

	
  
observed	
   (Figure	
   2),	
   which	
   was	
   in	
   accord	
   with	
   the	
  
disaggregating	
   ability	
   of	
   DMSO	
   and	
   other	
   literature	
  
observations.47	
   The	
   CD	
   spectrum	
   exhibited	
   sharp,	
   positive	
  
transitions	
   in	
   the	
   370-­‐415	
   nm	
   range,	
   and	
   no	
   negative	
   signals	
  
were	
  observed.	
  	
  
	
   With	
   this	
   point	
   of	
   reference	
   in	
   hand,	
  we	
   investigated	
   the	
  
aggregation	
  of	
  AmB	
   in	
  neat	
   ILs,	
   such	
   as	
   [C4-­‐mim]BF4	
   and	
   [C4-­‐
mim]NO3	
   (Figure	
   3),	
   since	
   aqueous	
   solutions	
   of	
   these	
   ILs	
  
previously	
   exhibited	
   drastically	
   different	
   effects	
   on	
   the	
  
intermolecular	
   interactions	
   of	
   AmB.32	
   In	
   neat	
   [C4-­‐mim]BF4,	
  
AmB	
   exhibited	
   spectroscopic	
   features	
   which	
   were	
   consistent	
  
with	
  the	
  aggregated	
  form,	
  and	
  which	
  largely	
  resembled	
  the	
  CD	
  
spectrum	
   of	
   AmB	
   in	
   water	
   (Figure	
   2,	
   blue).	
   The	
   absorbance	
  
data	
   also	
   indicated	
   that	
   AmB	
   was	
   highly	
   aggregated	
   in	
   [C4-­‐
mim]BF4	
  (Figure	
  3,	
  purple).	
  On	
  the	
  other	
  hand,	
  in	
  [C4-­‐mim]NO3,	
  
monomeric	
  AmB	
  was	
  observed	
  (Figure	
  3,	
  orange),	
  and	
  the	
  CD	
  
and	
   absorbance	
   spectra	
   resembled	
   those	
   in	
   DMSO	
   (Figure	
   1,	
  
red).	
   Significantly,	
   the	
  CD	
   signals	
  of	
  AmB	
   in	
   [C4-­‐mim]NO3	
  and	
  
[C4-­‐mim]BF4	
   were	
   distinct.	
   Thus,	
   it	
   appeared	
   that	
   the	
  
equilibrium	
  between	
  the	
  monomeric	
  and	
  aggregated	
  forms	
  of	
  
AmB	
  could	
  be	
  controlled	
  by	
  simply	
  adjusting	
  the	
  anion	
  of	
   the	
  
ILs.	
   [C4-­‐mim]NO3	
   appeared	
   to	
   provide	
   a	
   disaggregating	
  
environment,	
   which	
   was	
   in	
   contrast	
   to	
   that	
   provided	
   by	
   [C4-­‐
mim]BF4.	
  	
  
	
   In	
   view	
   of	
   the	
   above	
   results,	
   we	
   examined	
   the	
   effects	
   of	
  
various	
   anions	
   of	
   [C4-­‐mim]-­‐based	
   ILs	
   on	
   the	
   monomer-­‐
aggregate	
   equilibrium	
   of	
   AmB	
   (Figure	
   4).	
   Specifically,	
   in	
   [C4-­‐
mim]Br	
   and	
   [C4-­‐mim]CF3CO2,	
  monomeric	
   AmB	
  was	
   observed,	
  
as	
   noted	
   by	
   the	
   CD	
   and	
   absorbance	
   spectra	
   (Figure	
   4A	
   and	
  
Figures	
  S1,	
  S2).	
  Thus,	
  these	
  two	
  ILs	
  exhibited	
  a	
  similar	
  effect	
  as	
  
[C4-­‐mim]NO3	
   (as	
   well	
   as	
   DMSO)	
   on	
   AmB.	
   Notably,	
   small	
  
changes	
  in	
  the	
  λmax/min	
  are	
  to	
  be	
  expected	
  considering	
  that	
  the	
  
polarity	
  of	
  these	
  ILs	
  varies.53-­‐55	
  	
  
	
   On	
   the	
   contrary,	
   [C4-­‐mim]NTf2,	
   and	
   [C4-­‐mim]PF6	
   favored	
  
the	
   formation	
   of	
   AmB	
   aggregates	
   (Figures	
   4B	
   and	
   S3,	
   S4),	
  
much	
  like	
  [C4-­‐mim]BF4.	
  In	
  all	
  cases,	
  the	
  CD	
  spectra	
  appeared	
  to	
  
be	
   similar,	
   which	
   suggested	
   that	
   these	
   ILs	
   induced	
   the	
  
formation	
  of	
  similar	
  types	
  of	
  AmB	
  aggregates.34	
  The	
  absorption	
  
data	
  also	
  confirmed	
  the	
  presence	
  of	
  the	
  aggregates,	
  as	
  evident	
  
from	
   the	
   strong,	
   dominant	
   transitions	
   around	
   330-­‐350	
   nm.	
  
Notably,	
   in	
  previously	
  published	
  studies,	
  neat	
   ILs	
  were	
  shown	
  
to	
  completely	
  disaggregate	
  small	
  molecules,	
  such	
  as	
  cyanine	
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Figure	
  4.	
  Circular	
  dichroism	
  spectra	
  of	
  500	
  µM	
  AmB	
  in	
  ILs;	
  A:	
  [C4-­‐mim]Br	
  (pink),	
  
[C4-­‐mim]CF3CO2	
  (purple);	
  B	
  [C4-­‐mim]NTf2	
  (red),	
  [C4-­‐mim]PF6	
  (green).	
  

dyes	
  and	
  porhyrins,27,	
  34	
  while	
  a	
  set	
  of	
  ILs	
  seemed	
  to	
  promote	
  
the	
  aggregation	
  of	
  AmB	
  in	
  this	
  study.	
  
	
   In	
   addition,	
   when	
   we	
   examined	
   the	
   behavior	
   of	
   AmB	
  
behavior	
   in	
   [C4-­‐mim]OTf	
   (Figure	
   S5),	
   it	
   appeared	
   that	
   this	
   IL	
  
somewhat	
   mimicked	
   the	
   aforementioned	
   two	
   sets	
   of	
   ILs.	
  
Based	
  on	
   the	
  CD	
  spectrum,	
   the	
  aggregated	
   form	
  was	
  present	
  
as	
  evident	
  by	
  the	
  strong	
  bisignate	
  couplet	
  (with	
  a	
  maximum	
  at	
  
350	
  nm,	
  and	
  a	
  minimum	
  at	
  377	
  nm).	
  Yet,	
  a	
  positive	
  transition	
  
at	
  413	
  nm	
  indicated	
  the	
  presence	
  of	
  the	
  monomeric	
  form.	
  The	
  
absorbance	
  data	
  (Figure	
  S5)	
  supported	
  that	
  assumption:	
  peaks	
  
at	
   388	
   and	
   412	
   nm	
   (indicative	
   of	
   the	
  monomeric	
   AmB)	
  were	
  
more	
   prominent	
   than	
   the	
   330-­‐350	
   nm	
   region,	
   which	
   is	
  
attributed	
  to	
  aggregated	
  AmB.	
  	
  
	
   The	
  ILs	
  tested	
  in	
  this	
  study	
  appeared	
  to	
  be	
  divided	
  into	
  two	
  
distinct	
   groups:	
   those	
   that	
   strongly	
   favored	
   the	
   formation	
   of	
  
monomeric	
   AmB	
   ([C4-­‐mim]NO3,	
   [C4-­‐mim]Br,	
   and	
   [C4-­‐
mim]CF3CO2)	
   and	
   those	
   that	
   favored	
   the	
   formation	
   of	
   AmB	
  
aggregates	
   ([C4-­‐mim]NTf2,	
   [C4-­‐mim]PF6,	
   and	
   [C4-­‐mim]BF4).	
  
Importantly,	
   a	
   similar	
   grouping	
   was	
   observed	
   in	
   a	
   previous	
  
study	
   when	
   the	
   effect	
   of	
   ILs	
   on	
   the	
   intramolecular	
  
conformational	
   change	
  of	
   tetracycline	
  was	
  evaluated	
  as	
  NTf2,	
  
PF6,	
   and	
   BF4	
   anions	
   were	
   found	
   to	
   promote	
   the	
   twisted	
  
conformation,	
  and	
  NO3,	
  Br,	
  and	
  CF3CO2	
  anions	
  were	
   found	
  to	
  
promote	
   the	
  extended	
   conformation.26,27	
   It	
   is	
   also	
  of	
   interest	
  
to	
  note	
  that	
  aqueous	
  solutions	
  of	
  [C4-­‐mim]BF4	
  (upto	
  1	
  M)	
  were	
  
reported	
  to	
  be	
  potent	
  disaggregating	
  agents	
  of	
  AmB,32	
  while	
  in	
  
this	
   study,	
   neat	
   [C4-­‐mim]BF4	
   promoted	
   the	
   aggregation	
   of	
  
AmB.	
  	
  
	
   Our	
   results	
   suggest	
   that	
   the	
   structure	
   of	
   the	
   ILs	
   is	
  
responsible	
   for	
   modulating	
   the	
   monomer-­‐aggregate	
  
equilibrium	
   of	
   AmB.	
   However,	
   the	
   explanations	
   for	
   such	
  
phenomena	
  are	
  not	
  straightforward,	
  since	
  physical	
  properties	
  
of	
  ILs,	
  such	
  as	
  polarity	
  and	
  viscosity,	
  do	
  not	
  correlate	
  with	
  the	
  
observed	
   trends.26	
  Notably,	
   the	
  effects	
  of	
   ILs	
  are	
  occasionally	
  
systematized	
   according	
   to	
   the	
   Hofmeister	
   series,56-­‐58	
   even	
  
though	
  this	
  series	
  was	
  originally	
  used	
  to	
  describe	
  the	
  ability	
  of	
  
inorganic	
  salts	
  to	
  modulate	
  the	
  stability	
  of	
  proteins	
  in	
  aqueous	
  
environments.	
   Accordingly,	
   in	
   this	
   study,	
  we	
   found	
   that	
   BF4

–,	
  
PF6

–,	
  and	
  NTf2
–,	
  which	
  could	
  be	
  classified	
  as	
  kosmotropic	
  ions,	
  

exerted	
   the	
   opposite	
   effect	
   as	
   NO3
–,	
   CF3CO2

–,	
   and	
   Br–,	
  which	
  
could	
  be	
  classified	
  as	
  chaotropic	
  anions.	
  However,	
  as	
  pointed	
  
out	
   previously,	
   this	
   description	
   may	
   be	
   too	
   simplistic	
   for	
   of	
  
complex	
  anions,	
   such	
  as	
   those	
  used	
  here,57	
  and	
  might	
  not	
  be	
  
applicable	
   in	
   neat	
   ILs.56	
   Furthermore,	
   it	
   was	
   noted	
   that	
   the	
  
stability/activity	
   of	
   enzymes	
   in	
   neat	
   ILs	
   deviated	
   from	
   the	
  

classical	
   Hofmeister	
   series.58	
   Nonetheless,	
   the	
   establishment	
  
of	
   some	
   correlations	
   or	
   trends	
   could	
   be	
   useful	
   in	
   making	
  
predictions	
   about	
   the	
   effects	
   of	
   ILs	
   on	
   non-­‐covalent	
  
interactions	
  of	
  the	
  solutes	
  (especially	
  considering	
  that	
  fact	
  that	
  
a	
   similar	
   grouping	
   of	
   ILs	
   was	
   observed	
   in	
   an	
   intramolecular	
  
process,	
   i.e.,	
   IL-­‐controlled	
   conformational	
   change	
   of	
  
tetracycline).26,27	
  

	
   On	
  the	
  other	
  hand,	
  several	
  reports	
  have	
  suggested	
  that	
  the	
  
aggregation	
   or	
   structural	
   heterogeneity	
   of	
   ILs,	
   which	
   lead	
   to	
  
the	
   formation	
   of	
   clusters/aggregates	
   within	
   the	
   ILs,59-­‐64	
   can	
  
affect	
   various	
   processes	
   within	
   ILs.21,65	
   Thus,	
   such	
   nano-­‐
domains	
   might	
   also	
   influence	
   non-­‐covalent	
   interactions.	
  
Notably,	
   the	
   aggregation	
   of	
   [C4-­‐mim]BF4	
   and	
   ([C4-­‐mim]NO3	
  

were	
   revealed	
   (based	
   on	
   mass	
   spectrometry	
   and	
   light	
  
scattering)	
   to	
   be	
   drastically	
   different,66	
   thus	
   tentatively	
  
explaining	
   the	
  observed	
   results.	
   It	
   could	
  also	
  be	
  possible	
   that	
  
the	
  charged	
  moiety	
  of	
  AmB	
  becomes	
  a	
  part	
  of	
  the	
  IL	
  network,	
  
which	
   favors	
   the	
  monomer	
   formation,	
  while	
   AmB	
   aggregates	
  
form	
   when	
   such	
   interactions	
   are	
   lacking.	
   Thus,	
   the	
  
heterogeneity	
   of	
   ILs	
   could	
   influence	
   the	
   non-­‐covalent	
  
interactions	
   of	
   solutes	
   within	
   them.	
   Further	
   studies	
   are	
  
required	
   to	
   elucidate	
   the	
   exact	
   nature	
   of	
   the	
   IL-­‐AmB	
  
interaction,	
  and	
  will	
  be	
  reported	
  elsewhere.	
  

Conclusions	
  
	
   Using	
  CD	
  and	
  absorbance	
   spectroscopies,	
  we	
  have	
   shown	
  
that	
   by	
   altering	
   the	
   identity	
   of	
   the	
   anion	
   of	
   common,	
   easily	
  
accessible	
   ILs,	
   the	
   self-­‐assembly	
   of	
   AmB	
   can	
   be	
   modified.	
  
Fundamental	
  investigations	
  towards	
  a	
  better	
  understanding	
  of	
  
how	
   neat	
   IL	
   environments	
   affect	
   intermolecular	
   interactions	
  
might	
   aid	
   in	
   the	
   development	
   of	
   novel	
   functional	
   materials	
  
based	
   on	
   ILs.	
   Further,	
   the	
   establishment	
   of	
   some	
   trends	
   in	
  
regard	
   to	
   the	
   effects	
   of	
   ILs	
   on	
   the	
   conformation	
   and	
   self-­‐
assembly	
   of	
   small	
   molecules	
   is	
   paramount	
   to	
   the	
   potential	
  
applications,	
   and	
   will	
   advance	
   the	
   use	
   of	
   ILs	
   as	
   designer	
  
solvents	
   in	
   a	
   variety	
   of	
   fields.	
   Moreover,	
   in	
   this	
   study,	
   the	
  
effects	
  of	
  neat	
  ILs	
  were	
  shown	
  to	
  be	
  drastically	
  different	
  from	
  
those	
  of	
  IL-­‐water	
  mixtures.32	
  Although	
  the	
  exact	
  nature	
  of	
  the	
  
AmB	
   aggregates	
   remains	
   to	
   be	
   clarified,	
   our	
   results	
   indicate	
  
that	
  the	
  designer	
  solvent	
  ability	
  of	
   ILs	
  might	
  be	
  applicable	
  for	
  
controlling	
   intermolecular	
   interactions	
   between	
   small	
  
molecules,	
   and	
   shed	
   light	
   on	
   some	
   trends	
   that	
   could	
   be	
  
exploited	
  in	
  future	
  studies.	
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