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Description 

The  invention  relates  to  a  hydroxydiphenyl  sulfone  derivative,  more  particularly  to  a  novel  derivative 
capable  of  providing  a  heat-sensitive  recording  material  suited  to  high-speed  recording  and  having  an 
excellent  storage  stability  of  record  images  without  entailing  a  decrease  in  whiteness  of  the  background, 
and  also  to  a  heat-sensitive  recording  material  employing  the  derivative. 

Heat-sensitive  recording  materials  are  well  known  which  are  adapted  to  produce  record  images  by 
thermally  contacting  a  colorless  or  pale-colored  basic  dye  with  an  organic  or  inorganic  color  acceptor  for  a 
color  forming  reaction. 

With  remarkable  process  in  heat-sensitive  recording  systems  in  recent  years,  heat-sensitive  facsimile 
systems,  heat-sensitive  printers,  etc.  are  made  operable  at  a  high  speed.  For  example,  heat-sensitive 
facsimile  systems  would  produce  a  copy  of  A4  size  within  20  seconds,  and  heat-sensitive  printers  achieve  a 
recording  speed  of  at  least  120  characters/sec.  For  use  with  such  high-speed  hardware,  heat-sensitive 
recording  materials  must  meet  the  requirements  of  high-speed  recording. 

With  a  rapid  popularization  of  heat-sensitive  facsimile  systems,  heat-sensitive  printers,  etc.,  the  heat- 
sensitive  recording  material  has  become  used  in  a  wide  field.  For  example,  it  is  often  used  in  contact  with  a 
plastic  film  or  stored  in  a  state  superposed  on  a  diazo  type  copy  or  the  like.  The  heat-sensitive  recording 
material,  however,  fades  in  color  easily  when  contacted  with  a  plastic  film  and  causes  a  color-change 
(fogging  phenomenon)  in  the  background  when  placed  into  contact  with  a  diazo  type  copy,  especially  with 
the  copy  just  made. 

In  view  of  the  above,  we  have  investigated  to  develop  a  heat-sensitive  recording  material  suited  to 
high-speed  recording  without  entailing  the  above  defects,  and  found  that  the  fading  of  record  images  and 
fogging  in  the  background  are  attributable  to  an  interaction  of  a  color  acceptor  and  a  plasticizer  in  the 
plastic  film  or  petroleums  in  the  diazo  type  copying  developer. 

An  object  of  the  invention  is  to  provide  a  novel  hydroxydiphenyl  sulfone  derivative  which  is  useful  as  a 
color  acceptor  of  a  heat-sensitive  recording  material. 

Another  object  of  the  invention  is  to  provide  a  heat-sensitive  recording  material  which  has  an  excellent 
recording  sensitivity  and  resistance  to  plasticizer  and  diazo  developer. 

Still  another  object  of  the  invention  is  to  provide  a  heat-sensitive  recording  material  which  suits  to 
high-speed  recording,  has  an  excellent  storage  stability  of  record  images  and  does  not  decrease  in 
whiteness  of  the  background. 

The  present  invention  provides  a  hydroxydiphenyl  sulfone  derivative  represented  by  the  formula  [I] 
and  a  heat-sensitive  recording  material  which  comprises  at  least  one  of  the  derivatives  as  a  color  acceptor. 

wherein  R1  and  Rz  are  each  hydrogen,  halogen,  lower  alkyl  of  1  to  6  carbon  atoms,  lower  alkoxyl  of  1  to  6 
carbon  atoms,  or  hydroxyl  and  n  is  an  integer  of  3  or  4. 

In  the  formula,  preferred  examples  of  halogen  atoms  are  chlorine,  bromine  and  fluorine.  Preferred 
examples  of  lower  alkyl  groups  are 

C1-4  alkyl  groups  such  as  methyl,  ethyl,  propyl,  butyl  and  like.  Preferred  examples  of  lower  alkoxyl 
groups  are 

0,-4  alkoxyl  groups  such  as  methoxy,  ethoxy,  propoxy,  butoxy  and  like. 
It  is  not  apparent  why  the  compound  of  the  formula  [I]  gives  a  heat-sensitive  recording  material  which 

is  suited  to  high-speed  recording  and  exhibits  excellent  resistances  to  plasticizer  and  diazo  developer. 
However,  these  effects  are  presumed  to  be  attributable  to  the  fact  that  the  compound  having  such  a 
structure  has  a  relatively  low  solubility  in  plasticizer  and  petroleums  contained  in  diazo  developer. 

The  present  hydroxydiphenyl  sulfone  derivative  of  the  formula  [I]  having  excellent  properties  as  stated 
above,  can  be  prepared  for  example  by  the  reaction  of  p-phenosulfonyl  halide  [II]  and  a  benzene  derivative 
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]  as  shown  below.  The  derivative  of  the  formula  [I]  can  be  also  be  prepared  by  the  reaction  of  phenol 
mpound  [IV]  and  an  aromatic  sulfonyl  halide  derivative  [V]. 
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Dreferably  0f  5  to  150°C  in  the  presence 

250°C, 

55  wherein  R  ,  R',  X  and  n  are  as  aennea  aoove. 
The  present  derivative  can  also  be  obtained  by  reacting  the  compound  represented  by  the  formula  LVHJ 

with  a  dealkylating  agent  such  as  aluminum  chloride,  aluminum  bromide,  boron  tnbromide,  hydrogen 
bromide,  hydrogen  iodide,  trimethylsilyl  iodide,  pyridinium  hydrochloride,  lithium  iodide,  etc. 
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wherein  Ft'  is  lower  alkyl  and  R\  R2  and  n  are  as  defined  above. 
Examples  of  the  present  compounds  of  the  formula  [I]  are  obtained  as  follows. 

3',4'-trimethylene-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-2-methyl-4-hydroxydiphenyl  sulfone 

5  3',4'-trimethylene-3-methyl-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-2-methoxy-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-2-chloro-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-2,3-dimethyl-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-2,6-dimethyl-4-hydroxydiphenyl  sulfone 

10  3',4'-trimethylene-2,4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-3-methoxy-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-3-chloro-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-3,4-dihydroxydiphenyl  sulfone 
3',4'-trimethylene-3-chloro-5-methyl-4-hydroxydiphenyl  sulfone 

15  3',4'-trimethylene-2,5-dichloro-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-3,5-dichloro-4-hydroxydiphenyl  sulfone 
3',4'-trimethylene-3,5-dibromo-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-2-methyl-4-hydroxydiphenyl  sulfone 

20  3',4'-tetramethylene-3-methyl-4-hydroxydipheny!  sulfone 
3',4'-tetramethylene-2-methoxy-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-2-chloro-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-2,3-dimethyl-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-2,6-dimethyl-4-hydroxydiphenyl  sulfone 

25  3',4'-tetramethylene-2,4-dihydroxydiphenyl  sulfone 
3',4'-tetramethylene-3-methoxy-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-3-chloro-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-3,4-dihydroxydiphenyl  sulfone 
3',4'-tetramethylene-3-chloro-5-methyl-4-hydroxydiphenyl  sulfone 

30  3',4'-tetramethylene-2,5-dichloro-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-3,5-dichloro-4-hydroxydiphenyl  sulfone 
3',4'-tetramethylene-3,5-dibromo-4-hydroxydiphenyl  sulfone 

As  stated  above,  these  hydroxydiphenyl  sulfone  derivatives  exhibit  excellent  properties  when  used  as 
a  color  acceptor  of  a  heat-sensitive  recording  material.  Applications  of  the  derivative  to  the  heat-sensitive 

35  recording  material  are  shown  below  in  detail. 
In  a  heat-sensitive  recording  material  incorporating  a  colorless  or  pale-colored  basic  dye  and  a  color 

acceptor  which  is  reactive  with  the  dye  to  form  a  color  when  contacted  therewith,  the  recording  material  of 
the  present  invention  is  characterized  in  that  the  color  acceptor  comprises  at  least  one  compound 
represented  by  the  formula  [I]. 

40  Various  known  colorless  or  pale-colored  basic  dyes  are  used  in  the  recording  layer  of  the  present  heat- 
sensitive  recording  material.  Examples  of  useful  dyes  are: 

Triarylmethane-based  dyes,  e.g.,  3,3-bis(p-dimethylaminophenyl)-6-dimethylaminophthalide,  3,3- 
bis(p-dimethylaminophenyl)phthalide,  3-(p-dimethylaminophenyl)-3-(1,2-dimethylindole-3-yl)phthalide,  3- 
(p-dimethylaminophenyl)-3-(2-methylindole-3-yl)phthalide,  3,3-bis(1,2-dimethylindole-3-yl)-5-dimethyl- 

45  aminophthalide,  3,3-bis(1,2-dimethylindole-3-yl)-6-dimethylaminophthalide,  3,3-bis(9-ethylcarbazole-3-yl)- 
6-dimethylaminophthalide,  3,3-bis(2-phenylindole-3-yl)-6-dimethylaminophthalide,  3-p-dimethylamino- 
phenyl-3-(1-methylpyrrole-3-yl)-6-dimethylaminophthalide,  etc. 

Diphenylmethane-based  dyes,  e.g.,  4,4'-bis-dimethylaminobenzhydryl  benzene  ether,  N-halophenyl- 
leucoauramine,  N-2,4,5-trichlorophenyl-leucoauramine,  etc. 

so  Thiazine-based  dyes,  e.g.,  benzoyl-leucomethyleneblue,  p-nitrobenzoyl-leucomethylenebiue,  etc. 
Spiro-based  dyes,  e.g.,  3-methyl-spiro-dinaphthopyran,  3-ethyl-spiro-dinaphthopyran,  3-phenyl-spiro- 

dinaphthopyran,  3-benzyl-spiro-dinaphthopyran,  3-methyl-naphtho-(6'-methoxybenzo)spiropyran,  3- 
propyl-spiro-dibenzopyran,  etc. 

Lactam-based  dyes,  e.g.,  rhodamine-B-anilinolactam,  rhodamine-(p-nitroanilino)lactam,  rhodamine- 
55  (o-chloroanilino)lactam,  etc. 

Fluoran-based  dyes,  e.g.,  3-dimethylamino-7-methoxyfluoran,  3-diethylamino-6-methoxyfluoran,  3- 
diethylamino-7-methoxyfluoran,  3-diethylamino-7-chlorofluoran,  3-diethylamino-6-methyl-7-chloro- 
fluoran,  3-diethylamino-6,7-dimethylfluoran,  3-(N-ethyl-p-toluidino)-7-methylfluoran,  3-diethylamino-7-(N- 
acetyl-N-methylamino)fluoran,3-diethylamino-7-N-methylaminofluoran,3-diethylamino-7-dibenzylamino- 

jo  fluoran,  3-diethylamino-7-(N-methyl-N-benzylamino)fluoran,  3-diethylamino-7-(N-chloroethyl-N-methyl- 
amino)fluoran,  3-diethylamino-7-N-diethylaminofluoran,  3-(N-ethyl-p-toluidino)-6-methyl-7-phenylamino- 
fluoran,  3-(N-ethyl-p-toluidino)-6-methyl-7-(p-toluidino)fluoran,  3-diethylamino-6-methyl-7-phenylamino- 
fluoran,  3-dibutyloamino-6-methyl-7-phenylaminofluoran,  3-(N-ethyl-N-cyclopentylamino)-6-methyl-7- 
phenylaminofluoran,  3-(N-cyclohexyl-N-methylamino)-6-methyl-7-phenylaminofluoran,  3-pyrrolidino-6- 

!5  methyl-7-phenylaminofluoran,  3-piperidino-6-methyl-7-phenylaminofluoran,  3-diethylamino-6-methyl-7- 

4 
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xylidinofluoran,  3-(N-methyl-N-isoamylammo)-6-methyl-7-phenylaminoTluoran,  .s-UM-einyi-iN-isoamyi- 
amino)-6-methyl-7-phenylaminofluoran,  3-(N-methyl-N-n-hexylamino)-6-methyl-7-phenylaminofluoran,  3- 
(N-ethyl-N-n-hexylamino)-6-methyl-7-phenylaminofluoran,  3-(N-ethyl-N-tetrahydrofurfurylamino)-6- 
methyl-7-phenylaminofluoran,  3-diethylamino-7-(2-carbomethoxy-phenylamino)fluoran,  3-diethylamino- 

5  7-(o-chlorophenylamino)fiuoran,  3-dibutylamino-7-(o-chlorophenylamino)fluoran,  3-dibutylamino-7-(o- 
fluorophenylamino)fIuoran,  etc.  The  basic  dyes  of  the  invention  are  not  limited  thereto.  Further,  these  dyes 
can  be  used  singly  or  in  mixture  of  at  least  two  of  them. 

With  the  heat-sensitive  recording  maerials  of  the  invention,  the  proportions  of  the  color  acceptor  and 
the  basic  dye  are  not  particularly  limited.  The  former  is  used  in  an  amount  of  preferably  100  to  700  parts  by 

w  weight,  more  preferably  150  to  400  parts  by  weight  per  100  parts  by  weight  of  the  latter. 
For  preparing  a  coating  composition  comprising  the  foregoing  components,  the  basic  dye  and  the 

color  acceptor  are  dispersed,  together  or  individually,  into  water  serving  as  a  dispersion  medium,  using 
stirring  and  pulverizing  means  such  as  a  ball  mill,  attritor  or  sand  mill.  Usually  the  coating  composition  has 
incorporated  therein  a  binder  in  an  amount  of  10  to  40%  by  weight,  preferably  15  to  30%  by  weight,  based 

is  on  the  total  solids  content  of  the  composition.  Examples  of  useful  binders  are  starches,  hydroxyethyl 
cellulose,  methyl  cellulose,  carboxymethyl  cellulose,  gelatin,  casein,  gum  arabic,  polyvinyl  alcohol, 
styrene-maleic  anhydride  copolymer  salt,  styrene-acrylic  acid  copolymer  salt,  styrene-butadiene 
copolymer  emulsion,  etc.  Various  other  auxiliary  agents  can  be  further  added  to  the  coating  composition. 
Examples  of  useful  agents  are  dispersants  such  as  sodium  dioctylsulfosuccinate,  sodium  dodecylbenzene- 

20  sulfonate,  sodium  lauryl  sulfate,  fatty  acid  metal  salts,  etc.,  ultraviolet  absorbers  such  as  triazole 
compounds,  defoamng  agents,  fluorescent  dyes,  coloring  dyes,  etc. 

Further,  to  the  composition  may  be  added,  in  order  to  prevent  sticking  upon  contact  of  the  heat- 
sensitive  recording  paper  with  a  recording  device  or  thermal  head,  a  dispersion  or  emulsion  of  stearic  acid, 
polyethylene,  carnauba  wax,  paraffin  wax,  zinc  stearate,  calcium  stearate,  ester  wax  or  the  like. 

25  Further,  to  the  composition  may  be  added  in  an  amount  which  does  not  cause  adverse  effect,  aliphatic 
fatty  acid  amide  such  as  stearic  acid  amide,  stearic  acid  methylenebisamide,  oleic  acid  amide,  palmitic  acid 
amide,  coconut  fatty  acid  amide,  etc;  hindered  phenols  such  as  2,2'-methylene-bis(4-methyl-6-tert-butyl- 
phenol),  1,1,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane,  etc;  ethers  such  as  1,2-bis(phenoxy)- 
ethane,  1,2-bis(4-methylphenoxy)ethane,  1,2-bis(3-methylphenoxy)ethane,  2-naphthoi  benzyl  ether,  etc) 

30  esters  such  as  dibenzyl  terephthalate,  1-hydroxy-2-naphthoic  acid  phenyl  ester,  etc;  and  various  known 
heat-fusible  substances. 

In  addition,  to  the  composition  may  be  added  in  order  to  prevent  the  adhesion  of  tailings  to  the  thermal 
head,  inorganic  pigment  such  as  kaolin,  clay,  talc,  calcium  carbonate,  calcined  clay,  titanium  oxide, 
kieselguhr,  finely  divided  anhydrous  silica,  activated  clay,  etc. 

35  The  present  heat-sensitive  recording  material  is  chracterized  in  that  at  least  one  of  the  above  specific 
hydroxydiphenyl  sulfone  derivatives  is  used  as  a  color  acceptor.  It  is  possible,  however,  to  use  conjointly 
other  color  acceptors  such  as  4,4'-isopropylidenediphenol,  4,4'-cyclohexylidenediphenol,  benzyl  4- 
hydroxybenzoate,  dimethyl  4-hydroxyphthalate,  etc. 

As  a  substrate  (support)  to  be  coated,  may  be  used  a  paper,  plastic  film,  synthetic  fiber  sheet  or  the  like, 
40  but  a  paper  is  most  preferably  used  from  a  viewpoint  of  cost,  coating  applicability,  etc.  The  amount  of 

coating  composition  forming  the  recording  layer  to  be  applied  to  the  support,  which  is  not  limited 
particularly,  is  usually  about  2  to  12  g/m2,  preferably  about  3  to  10  g/m2,  based  on  dry  weight.  Further,  it  is 
possible  to  form  an  over-coat  layer  on  the  recording  layer  to  protect  the  layer.  Various  other  known 
techniques  in  the  field  of  heat-sensitive  recording  material  can  be  applied.  For  example,  it  is  possible  to 

45  form  a  protect  layer  on  the  rear  surface  of  the  support,  to  form  a  primary  coating  layer  on  the  support. 
The  heat-sensitive  recording  materials  thus  obtained  suit  to  high-speed  recording,  give  colorfast 

record  images  and  are  free  from  the  fogging  in  the  background  and  from  extraneous  deposits  on  the 
thermal  head  (piling). 

The  invention  will  be  described  below  in  more  detail  with  reference  to  Examples  by  no  means  limited 

50  to,  in  which  parts  and  percentages  are  all  by  weight,  unless  otherwise  specified. 
Example  1 

To  100  ml  of  methanesulfonic  acid  was  added  40  g  of  phosphorus  pentoxide  at  room  temperature  with 
stirring.  Thereto  were  added  25  ml  of  indan  and  45  g  of  sodium  p-anisolesulfonate.  The  mixture  was  stirred 
for  6  hours  and  then  poured  into  a  1-liter  quantity  of  cooled  water  to  obtain  precipitates.  The  precipitate 

55  was  filtered,  washed  with  water  and  dried  at  a  reduced  pressure  to  obtain  3',4'-trimethylene-4-methoxy- 
diphenyl  sulfone.  x  u  ^ The  compound  was  dissolved  in  300  ml  of  benzene  and  thereto  was  added  60  g  of  anhydrous 
aluminum  chloride.  The  mixture  was  refluxed  for  1  hour.  The  product  was,  after  cooled,  poured  into  1  liter 
of  ice  water  to  obtain  precipitates.  The  precipitate  was  filtered,  washed  with  water  and  recrystallized  from 

60  benzene  to  give  49  g  of  3',4'-trimethylene-4-hydroxydiphenyl  sulfone  (m.p.  174  to  176°C. 

Example  2 
3'  4'-Trimethyiene-2,6-dimethyl-4-hydroxydiphenyl  sulfone  (m.p.  183  to  187°C)  was  obtained  in  a  yield 

of  53  g  in  the  same  manner  as  in  Example  1  except  that  48  g  of  sodium  2,6-dimethyl-4-methoxybenzene- 

„  sulfonate  was  used  in  place  of  45  g  of  sodium  p-anisolesulfonate. 
65 
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Example  3 
3',4'-Tetramethylene-4-hydroxydiphenyl  sulfone  (m.p.  132  to  133°C)  was  prepared  in  a  yield  of  50  g  in 

the  same  manner  as  in  Example  1  except  that  27  g  of  tetralin  was  used  in  place  of  25  ml  of  indan. 

5  Example  4 
3',4'-Tetramethylene-2-methyl-4-hydroxydiphenyl  sulfone  (m.p.  144  to  145°C)  was  prepared  in  a  yield 

of  56  g  in  the  same  manner  as  in  Example  1  except  that  27  g  of  tetralin  and  47  g  of  sodium  4-methoxy-2- 
methylbenzenesulfonate  were  used  respectively  in  place  of  25  ml  of  indan  and  45  g  of  sodium  p-anisole- 
sulfonate. 

10 
Example  5 

3',4'-Tetramethylene-3-methyl-4-hydroxydiphenyl  sulfone  (m.p.  169  to  170°C)  was  prepared  in  a  yield 
of  54  g  in  the  same  manner  as  in  Example  1  except  that  27  g  of  tetralin  and  47  g  of  sodium  4-methoxy-3- 
methylbenzenesulfonate  were  used  respectively  in  place  of  25  ml  of  indan  and  45  g  of  sodium  p-anisole- 

15  sulfonate. 

Example  6 
3',4'-Tetramethylene-3,4-dihydroxydiphenyl  sulfone  (m.p.  155  to  157°C)  was  prepared  in  a  yield  of  59  g 

in  the  same  manner  as  in  Example  1  except  that  27  g  of  tetralin  and  50  g  of  sodium  veratrol-4-sulfonate 
20  were  used  respectively  in  place  of  25  ml  of  indan  and  45  g  of  sodium  p-anisolesulfonate,  and  90  g  of 

anhydrous  aluminum  chloride  was  used  in  the  demethylation  reaction  in  place  of  60  g  thereof. 

Example  7 
3',4'-Tetramethylene-3-chloro-4-hydroxydiphenyl  sulfone  (m.p.  151  to  154CC)  was  prepared  in  a  yield 

25  of  45  g  in  the  same  manner  as  in  Example  1  except  that  27  g  of  tetralin  and  52  g  of  sodium  3-chloro-4- 
methoxybenzenesulfonate  were  used  respectively  in  place  of  25  ml  of  indan  and  45  g  of  sodium  p-anisole- 
sulfonate. 

Example  8 
30  Into  500  ml  of  1,2-dichloroethane  were  dissolved  45  g  of  4-hydroxy-3-methoxybenzenesulfonyl 

chloride  and  50  g  of  tetralin.  The  solution  was  stirred  at  room  temperature  and  55  g  of  anhydrous 
aluminum  chloride  was  gradually  added  thereto.  The  mixture  was  stirred  at  room  temperature  for  6  hours 
and  then  allowed  to  place  over  night.  The  reaction  mixture  was  poured  into  a  mixture  of  ice  and  diluted 
hydrochloric  acid.  The  organic  layer  was  thoroughly  washed  with  water  and  dried  with  anhydrous  sodium 

35  sulfate.  The  solvent  was  distilled  off  at  a  reduced  pressure  and  the  residue  was  recrystallized  from  toluene 
to  give  51  g  of  3',4'-tetramethylene-3-methoxy-4-hydroxydiphenyl  sulfone  (m.p.  128  to  132°C). 

Example  9 
(1)  Composition  (A) 

40  3-(N-cyclohexyl-N-methylamino)-6-methyl-7-phenylaminofluoran  (10  parts),  20  parts  of  stearic  acid 
amide,  15  parts  of  5%  aqueous  solution  of  methyl  cellulose  and  120  parts  of  water  were  pulverized  by  a' 
sand  mill  to  prepare  Composition  (A)  ahving  an  average  particle  size  of  3  um. 

(2)  Composition  (B) 
45  3',4'-Trimethylene-4-hydroxydiphenyl  sulfone  (30  parts),  30  parts  of  5%  aqueous  solution  of  methyl 

cellulose  and  70  parts  of  water  were  pulverized  by  a  sand  mill  to  obtain  Compostion  (B)  having  an  average 
particle  size  of  3  pm. 

(3)  Preparation  of  a  recording  layer 
so  A  165-part  quantity  of  Composition  (A),  130  parts  of  Composition  (B),  30  parts  of  finely  divided 

anhydrous  silica  (oil  absorption:  180  ml/100  g),  150  parts  of  20%  aqueous  solution  of  oxidized  starch  and  55 
parts  of  water  were  mixed  with  stirring  to  prepare  a  coating  composition.  The  coating  composition  was 
applied  to  a  paper  substrate  weighing  50  g/m2  in  an  amount  of  7.5  g/m2  by  dry  weight  to  prepare  a  heat- 
sensitive  recording  paper. 

55 
Example  10 

A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3',4'- 
trimethylene-2,6-dimethyl-4-hydroxydiphenyl  sulfone  was  used  in  place  of  3',4'-trimethylene-4-hydroxy- 
diphenyl  sulfone  in  the  preparation  of  Composition  (B). 

60 
Example  11 

A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3',4'- 
tetramethylene-4-hydroxydiphenyl  sulfone  was  used  in  place  of  3',4'-trimethylene-4-hydroxydiphenyl 
sulfone  in  the  preparation  of  Composition  (B). 

65 
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example 
A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3',4'- 

tetramethylene-2-methyl-4-hydroxydiphenyl  sulfone  was  used  in  place  of  3  ,4  -tr.methylene-4- 

hydroxydiphenyl  sulfone  in  the  preparation  of  Composition  (B). 

Example  13 
A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3\4'- 

tetramethylene-3,4-dihydroxydiphenyl  sulfone  was  used  in  place  of  3',4'-trimethylene-4-hydroxydiphenyl 
sulfone  in  the  preparation  of  Composition  (B). 

i 
Example  14 

A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3  ,4  - 
tetramethylene-3-chloro-4-hydroxydiphenyi  sulfone  was  used  in  place  of  3  ,4  -tnmethylene-4- 

hydroxydiphenyl  sulfone  in  the  preparation  of  Composition  (B). 
> 

Example  15  ( 
A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3',4  - 

tetramethylene-3-methyl-4-hydroxydiphenyl  sulfone  was  used  in  place  of  3  ,4  -tr.methylene-4- 

hydroxydiphenyl  sulfone  in  the  preparation  of  Composition  (B). 
o 

Example  16 
A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  3\4  - 

tetramethylene-3-methoxy-4-hydroxydiphenyl  sulfone  was  used  in  place  of  3  ,4  -trimethylene-4- 

hydroxydiphenyl  sulfone  in  the  preparation  of  Composition  (B). 
5 

Comparison  Example  1  ( 
A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  4  4  - 

isopropylidenediphenol  sulfone  was  used  in  place  of  3',4'-trimethylene-4-hydroxydiphenyl  sulfone  in  the 

preparation  of  Composition  (B). 
to 

Comparison  Example  2 
A  heat-sensitive  recording  paper  was  prepared  in  the  same  manner  as  in  Example  9  except  that  4- 

hydroxy-4'-methyldiphenyl  sulfone  was  used  in  place  of  3',4'-trimethylene-4-hydroxydiphenyl  sulfone  in 
the  preparation  of  Composition  ( B ) . . .  

,s  The  ten  kinds  of  heat-sensitive  recording  papers  thus  prepared  wree  fed  to  a  heat-sensitive  facsimile 
system  (Hitachi  HIFAX—  700  Model,  a  product  of  Hitachi  Ltd.)  for  recording  and  checked  for  color  density 
(D0)  by  Macbeth  densitometer  (Model  RD  —  100R,  with  an  amber  filter,  a  product  of  Macbeth  Corp.).  Table  1 
shows  the  r e s u l t s . . . .   ^  Each  of  the  heat-sensitive  recording  papers  was  superposed  on  a  polyvinyl  chloride  turn  atter 

w  recording,  and  checked  for  color  density  (D,)  after  1  hour  by  Macbeth  densitometer.  The  results  were  given 
in  Table  1. 

Further,  each  of  the  heat-sensitive  recording  papers  was  checked  for  whiteness  of  the  recording  layer 
with  use  of  a  Hunter  multipurpose  reflectometer  before  recording.  A  paper  impregnated  with  diazo 
developer  (SD  type,  a  product  of  Ricoh  Co.,  Ltd.)  was  superposed  on  the  heat-sensitive  recording  paper  for 

f5  5  minutes  and  thereafter  the  whitness  of  the  recording  layer  was  measured.  Table  1  shows  the  results. 

/ 



EP  0 1 8 3   275  B1 

T a b l e   1 

Color   Color   density  Whi tenessWhi teness   a f t e r  
density  af ter   p l a s t i c i z e r   diazo  deve loper  

(Do)  test  ( D . )   {%)  test  ( % )  

Ex.  9  1.29  1.23  82.3  80.9 

Ex.  1  0  1.28  1.20  82.7  81.0 

Ex.  1  1  1.32  1.26  82.7  81.9 

Ex.  1  2  1.30  1.26  82.5  82.0 

Ex.  1  3  1.33  1.28  82.4  81.4 

Ex.  1  4  1.32  1.25  82.5  81.1 

Ex.  1  5  1.28  1.22  82.2  81.2 

Ex.  1  6  1.33  1.24  82.6  81.8 

Com.  Ex.  1  0.83  0.23  80.6  51.7  , 
Coo.  Ex.  2  1.15  0.78  81.8  68.3 

As  apparent  from  Table  1,the  present  heat-sensitive  recording  paper  suits  to  high-speed  recording  and 
has  excellent  resistances  to  plasticizer  and  diazo  developer. 

Claims 

1.  A  hydroxydiphenyl  sulfone  derivative  represented  by  the  formula  [I] 

K \ —   /   , - ( ( C H , ) ,  

H O - \ Q j ) - S 0 2 �  
C  I  ) 

wherein  R1  and  R2  are  each  hydrogen,  halogen,  lower  alkyl  of  1  to  6  carbon  atoms,  lower  alkoxy  of  1  to  6 
carbon  atoms  or  hydroxyl  and  n  is  an  integer  of  3  or  4. 

2.  A  heat-sensitive  recording  material  incorporating  a  colorless  or  pale-colored  basic  dye  and  a  color 
which  is  reactive  with  the  dye  to  form  a  color  when  contacted  therewith,  characterized  in  that  the  color 
acceptor  comprises  at  least  one  compound  represented  by  the  formula  [I]. 

3.  A  heat-sensitive  recording  material  as  defined  in  claim  2  wherein  the  color  acceptor  represented  by 
the  formula  [I]  is  used  in  an  amount  of  100  to  700  parts  by  weight  per  100  parts  by  weight  of  the  basic  dye. 

Patentanspruche 

1.  Hydroxydiphenylsulfon-Derivat  der  Formel  (I) 

worin  R1  und  R2  jedes  Wasserstoff,  Halogen,  Niederalkyl  mit  1  bis  6  Kohlenstoffatomen,  Niederalkoxy  mit  1 
bis  6  Kohlenstoffatomen  ode  Hydroxyl  sind,  und  n  eine  ganze  Zahl  von  3  bis  4  ist. 

2.  Warmeempfindliches  Aufzeichnungsmaterial,  enthaltend  einen  farblosen  oder  schwach  gefarbten 
basischen  Farbstoff  und  einen  Farbakzeptor,  der  mit  dem  Farbstoff  unter  Farbentwicklung  reagiert,  wenn  er 
mit  ihm  in  Kontakt  tritt,  dadurch  gekennzeichnet,  dalS  der  Farbakzeptor  wenigstens  eine  Verbindung  der 
Formel  (I)  umfaKt. 

3.  Warmeempfindliches  Aufzeichungsmaterial,  definiert  wie  in  Anspruch  2,  worin  der  Farbakzeptor  der 
Formel  (I)  in  einer  Menge  von  100  bis  700  Gewichtsteilen  pro  100  Gewichtsteile  des  basischen  Farbstoffs 
verwendet  wird. 

C  I  ) 
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evendications 

1.  Derive  d'hydroxydiphenyl  sulfone,  caracterise  par  la  formule  [I] 

3  dans  laquelle  R1  et  R  sont  chacun  un  atome  d'hydrogene,  d'halogene,  un  groupe  aiKyie  ayant  i  a  o  aiomes 
de  carbone,  un  groupe  alkoxy  ayant  1  a  6  atomes  de  carbone  ou  un  groupe  hydroxy,  et  n  est  un  entier  de  3 
ou  4. 

2.  Materiau  d'enregistrement  sensible  a  la  chaleur  comprenant  un  colorant  basique  incolore  ou  de 
couleur  pale  et  un  accepteur  de  couleur  qui  peut  reagir  avec  le  colorant  pour  former  une  coleur  a  son 

5  contact,  caracterise  en  ce  que  I'accepteur  de  couleur  comprend  au  moins  un  compose  represents  par  la 
formule  [I].  ,  .  , 3.  Materiau  d'enregistrement  sensible  a  la  chaleur  suivant  la  revendication  2,  caracterise  en  ce  que 
I'accepteur  de  couleur  represente  par  la  formule  [I]  est  utilise  en  une  quantite  de  100  a  700  parties  en  poids 
pour  100  parties  en  poids  de  colorant  basique. 

>5 

?5 

40 

45 

50 

55 

60 

1  J 

b 


	bibliography
	description
	claims

