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©  Color  developers  for  pressure-sensitive  or  heat-sensitive  recording  papers. 

(57)  A  color  developer  for  use  in  pressure-sensitive 
or  heat-sensitive  recording  papers  comprise  N-mon- 
osubstituted  sulfonamides  which  contain  at  least  one 
electron-withdrawing  group  within  five  atoms  of  the 
amido  group  of  the  sulfonamide.  The  N-monosub- 
stituted  sulfonamide  may  be  in  the  form  of  an  N- 
substituted,  N'-mono  or  di-substituted  sulfamide,  or  a 
polyfunctional  molecule  containing  such  an  N-mon- 
osubstituted  sulfonamide  as  the  functional  or  imped- 
ing  group  thereof.  The  maximum  color  developing 
potential  is  realized  when  these  compounds  are 
used  in  conjunction  with  a  source  of  metal  or  metal 

^compound.  
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me  present  invention  relates  to  novel  color 
developers  for  use  in  carbonless  copy  papers 
(CCP)  and  themal  imaging  papers  (TP)  which  will 
produce  a  stacie  intense  mark  when  placed  in 
contact  witr.  r-osortess  dye  precursors.  The  present 
invention  aisc  -elates  to  record  material  sheets 
bearing  a  ccat:rj  wnich  contains  sucn  novel  color 
developers. 

Pressure-sensitive  or  heat-sensitive  recording 
papers  rely  on  *-*o  components  to  form  color.  One 
component  s  a  colorless  or  slightly  colored 
dyestuff  or  coior  precursor.  The  other  component  is 
an  acidic  material  or  color  developer  which  is  ca- 
pable  of  forming  a  color  by  reaction  with  the 
dyestuff  or  color  precursor.  Marking  of  the  record- 
ing  capers  is  effected  by  pressure  or  heat  which 
transfers  one  reactant  to  the  other. 

Pressure-sensitive  recording  material  consists, 
for  example,  of  at  least  one  pair  of  sheets  which 
contain  at  least  one  dyestuff  or  color  precursor, 
dissolved  in  an  organic  solvent,  and  a  color  devel- 
ODer.  The  dyestuff  or  color  precursor  effects  a 
colored  marking  at  those  points  where  it  comes 
into  contact  with  the  color  developer. 

In  order  to  prevent  the  color  precursors  con- 
tained  in  the  pressure-sensitive  recording  material 
From  becoming  active  prematurely,  they  are  usually 
separated  from  the  developer.  This  can  advanta- 
geously  be  accomplished  by  incorporating  the  col- 
Dr  precursors  in  foam  like,  sponge-like,  or 
loneycomb-iike  structures.  Preferably,  the  color 
formers  are  enclosed  in  microcapsules  which  usu- 
ally  can  be  ruptured  by  pressure. 

In  a  common  method  of  manufacture  of 
Dressure-sensitive  recording  papers,  better  known 
as  carbonless  copy  papers,  a  layer  of  pressure- 
aipturable  microcapsules  containing  a  solution  of 
:olorless  or  slightly  colored  dyestuff  or  coior  pre- 
:ursor,  is  normally  coated  on  the  backside  of  the 
:ront  sheet  of  paper  of  a  carbonless  copy  paper 
set.  This  coated  backside  is  known  as  the  CB 
:oating.  In  order  to  develop  an  image  or  copy,  the 
DB  coating  must  be  mated  with  a  paper  containing 
a  coating  of  suitable  color  developer  on  its  front. 
Fhis  coated  front  color  developer  coating  is  called 
:he  CF  coating.  Marking  of  the  pressure-sensitive 
ecording  papers  is  effecting  by  rupturing  the  cap- 
sules  in  the  CB  coating  by  means  of  pressure  to 
;ause  the  dyestuff  precursor  solution  to  be  exuded 
jnto  the  front  of  the  mated  sheet  below  it.  The 
:olorless  or  slightly  colored  dyestuff,  or  dyestuff 
precursor,  then  reacts  with  the  color  developer  in 

the  areas  at  which  the  pressure  was  applied,  there- 
by  affecting  the  colored  marking.  Such  mechanism 
or  the  producing  technique  of  pressure-sensitive 
recording  papers  is  well  known. 

5  Various  developers  for  use  in  thermoreactive 
recording  matenal  are  also  well  known.  ~her- 
mcreactive  recording  material  usually  contains  at 
least  one  earner,  one  coior  precursor,  one  solid 
developer  and.  optionally,  also  a  binder.  The  ther- 

70  moreactive  recording  systems  comprise,  for  exam- 
ple,  heat-sensitive  recording  and  copying  materials 
and  papers.  These  systems  are  used,  for  example, 
for  recording  information,  e.g.,  in  electronic  com- 
puters,  teleprinters  or  telewriters,  or  in  recording 

75  and  measuring  instruments.  The  image  (mark)  for- 
mation  can  also  be  effected  manually  with  a  heated 
pen.  Laser  beams  can  also  be  used  to  produce 
heat-induced  marks.  The  thermoreactive  recording 
material  can  be  so  composed  that  the  color  presur- 

20  sor  is  dispersed  or  dissolved  in  one  binder  layer 
and  the  developer  is  dissolved  or  dispersed  in  the 
binder  in  a  second  layer.  Another  possibility  con- 
sists  in  dispersing  both  the  color  precursor  and  the 
developer  in  one  layer.  By  means  of  heat,  the 

25  binder  is  softened  at  specific  areas  and  the  color 
precursor  comes  into  contact  with  the  developer  at 
those  points  wnere  heat  is  applied  and  the  desired 
color  develops  at  once. 

Color  precursors  are  well  known  to  those  ex- 
30  perienced  in  the  field  and  any  such  color  former 

may  be  used  in  conjunction  with  the  present  inven- 
tion,  e.g.,  those  belonging  to  the  classes'  of  the 
phthalides,  fluoranes,  spiropyranes,  azomethines, 
triarylmethane-leuco  dyes,  of  the  substituted 

35  phenoxazines  or  phenothiazines,  and  of  the 
chromeno  or  chromane  color  formers.  Examples  of 
such  suitable  color  precursors  are:  crystal  violet 
lactone,  3,3-(bisamino-phenyl)-phthalides,  3,3- 
(bisubstituted  indolyl)-phthalides,  3-(aminophenyl)- 

40  3-indolylphthalides,  6-diaalkylamino-2-n-oc- 
tylaminofluoranes,  6-dialkylamino-2-ar- 
ylaminofluoranes,  6-dialkylamino-3-methyl-2-ar- 
ylaminofluoranes,  6-dialkylamino-2-or  3-lower  alkyl- 
fluoranes,  6-dialkylamino-2-dibenzylaminofluoranes, 

45  6-dialkylamino-2-dibenzylaminofluoranes,  6- 
diethylamino-1  ,3-dimethylfluoranes,  the  lactonexan- 
thenes,  the  leucoauramines,  the  2-(omega  substi- 
tuted  vinylene)-3,3-disubstituted-3-1  -1  -indoles, 
1  ,3,3-trialkylindolinospirans,  bis-(aminophenyl)- 

50  furyl-,  phenyl-or  carbazolylmethanes,  or  benzoyl- 
leucomethylene  blue. 

Known  color  developers  for  use  in  such 
pressure-sensitive  or  heat-sensitive  recording  pa- 
pers  have  included: 
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V  i  )  nuvoiau  pnenonc  resins  maae  Dy  acia 
catalyzed  condensation  of  phenol,  recorcinol, 
pyrogallol,  cresois,  xylenols,  or  alkyl  phenols  such 
as  p-tertiary  butyl  phenol,  with  aldehydes  such  as 
formaldehyde,  acetaldehyde,  benzaldehyde,  and 
butyraldehyde; 

(2)  Metal  salts  of  aromatic  carboxylic  acids 
with  an  OH  group  at  the  ortho  position,  such  as 
zinc  salts  of  salicylic  acid,  3,5-di-tert-butyl  salicylic 
acid,  octyl  salicylic  acid,  and  1  -hydroxys-naph- 
thoic  acid,  and 

(3)  acid-treated  clays  such  as  kaolinites  and 
attapulgites. 

The  search  has  continued  for  other  developers 
having  high  developing  power,  rapid  developing 
speed,  good  light  resistance  and  time  stability. 
Examples  of  some  colored  developers  which  have 
been  developed  in  the  past  which  are  somewhat 
related  to  those  of  the  present  invention  are  dis- 
closed  in  U.  S.  Patent  4,291  ,901  to  Petitpierre  and 
Japanese  patent  disclosure  1979-111905. 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  novel  color  developer  for  use 
in  pressure-sensitive  or  heat-sensitive  recording 
papers. 

It  is  another  object  of  the  present  invention  to 
provide  an  improved  record  sheet  coated  with  such 
a  novel  color  developer. 

A  further  object  of  the  present  invention  to 
provide  such  a  color  developer  with  excellent  color 
developing  properties. 

These  and  other  objects  of  the  present  inven- 
tion  are  obtained  by  means  of  the  novel  color 
developers  of  the  present  invention  which  are,  in 
part,  N-monosubstituted  sulfonamides  which  con- 
tain  at  least  one  electron-withdrawing  group.  The 
simple  sulfonamides  and  n-monoalkyl  sulfonamides 
(RS05NH,  and  RS02NHR*  respectively)  have  acid- 
ities  that  are  too  weak  for  these  materials  to  be 

very  useful  as  primary  color  developers.  They  are 
useful  as  film  modifiers  and/or  secondary  color 
developers.  However,  the  addition  of  an  electron- 
withdrawing  group  not  more  than  five  (5)  atoms 

5  from  the  NH  group  on  the  sulfonamide  increases 
its  acidity  (via  the  inductive  effect),  and  makes  the 
sulfonamides  suitable  for  use  as  primary  color  de- 
velopers.  Where  applicable,  the  pKa  (-log  Ka, 
where  Ka  is  the  acid  dissociation  constant)  of  the 

70  sulfonylamide  (-SC-NH-)  group  should  be  in  the 
range  of  9.5  to  2.5,  and  preferably  in  the  range  of  8 
to  4.  Suitable  electron-withdrawing  groups  are 
those  substituents  which  possess  positive  Hammett 
or  Taft  constants.  The  novel  color  developers  can 

75  also  be  N-monosubstituted,  N'-mono  or  di-substi- 
tuteo  sulfamides  [R'"(Ro")-N-S02NHR0'].  Again  for 
the  reasons  stated  above,  an  electron-withdrawing 
group  must  be  no  more  than  5  atoms  from  the  NH 
group. 

20  The  maximum  color  developing  potential  is  re- 
alized  when  these  N-monosubstituted  sulfonamides 
or  N.N'-substituted  sulfamides  are  used  in  conjunc- 
tion  with  some  source  of  metal  or  metal  compound. 
Specifically,  the  sulfonamines  or  sulfamides  may 

J5  be 
(1)  mixed  with  or  dissolved  in  an  organic 

metal  salt  such  as  zinc  oleate,  zinc  octoate,  and 
zinc  acetate, 

(2)  precipitated  onto  a  metal  oxide  hydrox- 
30  ide,  or  carbonate  such  as  zinc  oxide,  zinc  hydrox- 

ide,  or  zinc  carbonate, 
(3)  co-precipitated  from  water  with  soluble 

metal  salts  like  zinc  chloride,  zinc  ammonium  chlo- 
ride,  or  zinc  sulfate,  or 

'5  (4)  chemically  modified  by  a  metal  so  as  to 
incorporate  the  metal  into  the  sulfonamide  or  sul- 
famide  molecules. 

The  latter  will  take  the  form  of  organic  acid  salt 
formation  by  reacting  either  an  extra 

to 

J 
S-NH- II 
D 

iruup  or  a  ouua  group  in  tne  suironamiae  or 
ulfamide  with  a  basic  metal  oxide  or  carbonate, 
"he  salt  may  also  be  formed  by  reaction  of  alkali 
alt  of  the  sulfonamide  (or  sulfamide)  with  a  soluble 
cidic  metal  salt  such  as  zinc  sulfate.  The  above 
samples  are  restricted  to  zinc  for  the  sake  of 
ieing  concise.-  Other  metals  such  as  aluminium, 
larium,  bismuth,  calcium,  cerium,  cesium,  lithium, 
nagnesium,  tin,  and  titanium  may  be  used  in  place 
if  zinc. 

The  present  invention  comprehends  all  com- 
iounds  which  include  a  sulfonylamide  (-S02NH-) 
iroup  and  also  include  an  electron-withdrawing 
torn  or  moiety  within  five  atoms  of  the  NH  group. 
Iowever,  the  compound  must  be  free  of  any  basic 
iroup,  for  example,  epoxy  or  NH2.  Any  additional 
JH  groups  within  the  compound  must  be  no  more 
lan  one  carbon  away  from  an  S02  group,  or  to  a 
;  =  0,  ON,  or  N02  group.  The  present  invention 
jrther  excludes  such  compounds  in  which  the 
lectron-withdrawing  group  is  a  carboxy  phenyl 
roup  connected  through  the  nitrogen  atom  of  the 
uifonylamide  group  or  in  which  the  sole  electron- 
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wnnarawing  group  is  a  carooxypnenyi  group.  Also 
excluded  are  compounds  having  a  hydroxy  group 
on  the  opposite  side  of  the  amide  from  the  sulfonyi 
group  of  the  sulfonylamide  grouping. 

Particularly  preferred  sulfonylamide  com- 
pounds  in  accordance  with  the  present  invention 
have  electron  withdrawing  groups  on  both  sides  of 
the  sulfonylamide  grouping. 

Subject  to  the  ac-ove  conditions,  the  electron 
withdrawing  group  can  oe  any  of  the  following: 
-NO,,  -SO,R,  -CN,  -SO,Ar,  -COOH.  -SOjNH,,  - 
SO,NHR,  -SOjNRj,  -F,  -CI,  -Br,  -I.  -CAr,  -COOR,  - 

COOAr,  -OR,  -OH,  -SR,  -SH,  -COR,  -COAr.  -C-CR, 
-Ar,  -CH  =  CR3,  wherein  R  is  an  alkyl  group  of  up  to 
18  carbon  atoms,  preferably  3-8  carbon  atoms,  and 
Ar  is  an  aryl  group,  preferably  phenyl  or  naphthyl. 

5  The  R  and  Ar  groups  may  be  optionally  substituted 
as  long  as  the  above  conditions  are  met. 

Particularly  useful  compounds  for  use  as  coior 
developers  in  accordance  with  the  present  inven- 
tion  are  N-monosuostiiuted  sulfonamides  repre- 

10  sented  by  forrr.uia 

u  h 
.  li  I  ,  

li 
0 

wnere  n  ana  n-  are  aiKyi  (Drancned  or  linear), 
preferably  with  no  more  than  1  8  carbon  atoms  and 
most  preferably  with  3-8  carbon  atoms,  aryl,  prefer- 
ably  phenyl  or  naphthyl,  or  a  combination  of  both, 
each  of  which  may  be  substituted  or  unsubstituted, 
said  substituents,  if  any,  being  any  group  other 
than  a  basic  group,  such  as  epoxy  or  NHS,  and  if 
-NH-it  must  be  no  more  than  one  carbon  atom 

away  from  a  S02,  C  =  0,  C«N  or  N02  group: 

G  is  an  electron  withdrawing  group  as  defined 
above  and  is  not  more  than  five  atoms  away  from 
the  -NH-group,  with  the  proviso  that  G  is  not  -OH 
or  -SH  when  n  is  1  and  with  the  further  proviso  that 
-(R2)n-G  is  not 

30 

II  13  U  Ul  1  . 

35  Other  sulfonamides  useful  in  the  practice  of  the 
present  invention  are  those  in  accordance  with 
formula 

U  H 

G-(R2.)n-S-N-Rl  ( i i )  
II 
0 

45 /herein  n,  R\  R2  and  G  are  as  defined  above  with 
ne  proviso  that  R1  is  not 

- < 2 r c  OOH 

ino  witn  me  runner  proviso  that  G  is  not  COOH  in  prehend  or  include  an  electron-withdrawing  group  - ormula  II  when  all  of  the  following  three  conditions  55  (as  defined  above  for  G)  within  5  atoms  of  the  NH 
ipply:  R2  is  aryl,  n  is  1,  and  R1  does  not  com-  group. 
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mono-substituted,  N'-mono  or  di-substituted  sul- 
famide  color  developers,  which  are  also  particularly 
useful  in  accordance  with  the  present  invention,  are 
represented  by  formula  III  below:  s 

ii  i 

and  R4  are  as  defined  above  for  R1  and  R5  although 
)ne  of  R3  and  R'  may  be  H;  furthermore,  when  one 
)f  R3  and  R'  is  H,  the  other  may  be  an  electron 
vithdrawing  group  as  defined  above  for  G. 

ine  useTuiness  ot  tne  N-monosubstituted  sul- 
onamides  as  coior  developers  is  enhanced  further 
3y  placing  electron-withdrawing  groups  on  both 
;ides  of  the  sulfamoyl  group. 

'referred  such  compounds  useful  in  the  practice  of 
he  present  invention  are  represented  by  formula 
V: 

3 ' - ( R 2 ) n - S - N - ( R 2 )   - g  
II 
0 

. i v ;  

—  w  ~~  vvmn^  wĵ jv  ̂ auu  V3  l£> 
n  electron  withdrawing  group  as  defined  above 
'ith  respect  to  G. 

While  the  substituents  with  respect  to  formulae 
IV  and  the  remainder  of  the  generic  formula  as 
iscussed  above  may  include  any  functional  group 
ot  specifically  proscribed,  it  particularly  may  in- 

luue  aaamonai  -su,nh-,  alkyl,  aryl  and  electron 
'ithdrawing  (as  defined  above  for  G)  groups,  and 
lay,  in  fact,  be  a  polymer  containing  repeating 
nits  of  any  of  the  above. 

Examples  of  compounds  within  formula  (I)  are 
s  follows: 

H  °  A  ^ 

- p h e n y l - b e n z e n e   su l fonamide   <^^S02"N-x(o )  
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H  0 
n - b u t y l - N -   (phenyl  sul  fonyl  )  -p-ami  nobenzoa  Ce  ^ D ^ S O j - N - ^ ^ c - O C ^ H  

H  H(oJ 

N - a - ( p - t o l u e n e s u l f o n y l ) - D L - p h e n y l   a l an ine   CH3~^) -S02-N- | : -CH2  

C02H 

H 

N - ( c a r b o x y m e t h y l ) - p - t c l u e n e s u l f o n a m i d e   CH  -/O>-S0  -N-CH  CO  H 

N - l o - ( p - t o l u e n e s u l f o n a m i d o )   phenyl  ] - p - t o l u e n e s u l   fonamide  

H 

_   H  NC-N-S09-(O> 

With  respect  to  examples  of  compounds  of  addition  of  another  electron  withdrawing  group,  this 
formula  (II),  it  should  be  noted  that  in  Japanese  time  on  the  nitrogen  side  of  the  sulfonamide,  fur- 
patent  disclosure  1979-111905,  comparative  com-  ther  increases  the  color  developing  property  and 
pound  example  3,  i.e.  N-(octadecyl)-o-carboxyben-  25  such  compounds  thus  become  preferred  com- 
zene  sulfonamide,  is  taught  as  being  a  poor  devel-  pounds  of  the  present  invention.  Examples  of  com- 
oper,  particularly  in  comparison  with  the  anthranilic  pounds  in  formula  (II)  including  the  above  de- 
developers  disclosed  by  the  Japanese  patent.  It  scribed  preferred  compounds  are  as  follows: 
has  surprisingly  been  discovered,  however,  that  the 

30 

JO 

n -bu ty l -N-   ( o - c a r b o x y p h e n y l   sul  fonyl)   -p-ami  n o - b e n z o a t e  

C02H 
< ^ - S 0 2 - N H - ^ ) - C 0 2 C 4 H 9  

( o - c a r b o x y p h e n y l   sul  fonyl  )  - 4 - a m i n o b e n z o p h e n o n e  

.  C02H  0 

® - s o 2 _ N H . © . L @  
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« -^o -ca rDoxypr t eny i su i   tony  1  )(*  -  aminobenzenes  ul  fonamide  

C02H 
S02  ~NH-<g^02  -NH2 

«-  VH- i i -Ducy ipneny-U-o-ca rboxybenzenesu l   fonamide  

<O)-S02-NH-<g)-(CH2)3-CH3 

»-  v H - u t - L y i p n e n y u - o - c a r D o x y D e n z e n e s u l   fonamide  

C02H 
<5)-S02-NH-<g>-  (CH2)  ?  -CH3 

«-  - aoaecyxpneny i ;   - o - c a r b o x y b e n z e n e s u l   fonamide  

C02H 
<@hS02-NH-<g)-  (CH2)  j  r C H 3  

o 
N-  (2  ,  4 - d i e t h y l   phenyl  )  - o - c a r b o x y b e n z e n e s u l   fonamide  

<O)-S02-NH-^)-CH2CH3 
ClLJcH-j 

With  respect  to  all  of  the  above  acids,  the  Examples  of  formula  (III)  are: 
jreferred  form  is  that  of  the  metal  salt,  particularly 
in  alkaline  earth  metal  salt,  and  more  particularly  a 
:inc  salt, 

i 35 

i-  \q  lmetnyi  sui  tamoy  I  J - p - t o l u e n e s u l   fonamide  

rH  O H O  

CH,  II  ||  W   3 
0  0 

1-phenyl-N'   - i s o p r o p y l s u l   f  amide 

H  H  0  H 

H 3 - C - N - S - N - / 5 )  
I  II  W  

n3  u 
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i<-uenzoyi-n  - l E o p r o p y l s u l   f amide  

n  n  u  n  u 
I  I  II  I  I  _  

CH-,-C-N-S-N-C-<CT 
I  II  ^  

^ 3   u 

n - p n e u y i - n   ,n  -a  ime;:nyi  sui  r amide  
0  H 

J  J J - S - N - < 0 >  
CH3^  ||  X -  

0 

i"-^a  l m e c n y i s u i r a m o y i ;   - a - a m i n o p h e n y l a c e t   ic  a c i d  

CH  1 ? ? ^  
r u /   II  l  V-/  CH/  8  i c 2 V  

vu-v»  -a  ime  t  nyi  sui  ramoyiamido;   -phenyl  J  -d imethyl   sul  f amide  

CH3  0  . /   P 

'  0  CH3 

»wiiu  icopooi  iu  uuiiipuuiiuB  unaer  rormuia  (iv), 
lote  the  compounds  already  set  forth  hereinabove 
is  examples  under  formula  (II), 

In  addition  to  the  above  formulas,  an  infinite 
lumber  of  poiyfunctional  molecules  can  be  syn- 
hesized.  However,  the  functional  group  or  repeat- 
ng  unit  in  each  of  these  molecules  would  still  be  a 

M-monosubstituted  sulfonamide  or  sulfamide  as  de- 
jicted  in  formulas  (I)  through  (IV).  For  instance,  the 
aolysulfonamides  prepared  from  aromatic  disul- 
onyl  chlorides  and  aromatic  diamines,  such  as 
DOlycondensate  of  benzene  disulfonyl  chloride  and 
3,p'-diaminodiphenylmethane  (also  called 
methylene  dianiline): 

I.,..,  i„  i,  lt3  ouuvc  icauuun  scneme,  ine 
iolecular  weight  can  be  controlled  by  carbox- 
nethoxybenzene  sulfonyl  chloride  as  a  reaction 
rminator.  Another  such  a  polycondensate  is  the 
■oduct  of  a  mild,  selective  hydrolysis  of  the  meth- 

esters  of  the  reaction  product  of  two  moles 
irboxymethoxy  benzene  sulfonyl  chloride  (CBC 

'  rrom  bherwin-Williams  Co.)  with  trimethylene  glycol 
di-p-aminobenzoate  (Polacure  740M  from  Polaroid 
Corporation), 

trimethylene  bis  (N-o-carboxylphenylsulfonyl)-p- 
1  aminobenzoate 
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ii  i 

< ^ g - N - < 5 ) - C - 0 - ( C H 2 ) 3 - 0 - C - < g ) - N - g ^ o )  
rr\  tt 

~2" 

...  wUKu,.Ui  ^uiMhiuuiiu  it.  me  complex  ot 
nixed  zinc  salt  that  results  from  reacting  the  above 
;ompound  with  more  basic  zinc  salts. 

The  synthesis  of  all  of  the  above  compounds  is 
quite  straightforward.  They  are  prepared  by  reac- 
:ing  the  aporopriate  sulfonyl  (or  sulfamoyl)  chloride 
with  an  amine,  amide,  or  sulfonamide.  The  reaction 
[for  amines)  can  be  performed  in  an  aqueous  solu- 
:ion  or  suspension  by  using  the  Schotten-Baumann 
echnique  with  sodium  carbonate  as  base  (see 

bcneitele  and  D.  F.  Detar,  Org.  Syn.  Coll.  Vol.  4,  34 
(1963)).  Alternatively,  the  reaction  (for  amides  and 
sulfonamides)  may  be  performed  in  an  inert  solvent 
such  as  acetonitrile  (see  E.  Muller,  ed.  Methoden 
der  Organischer  Chemie  (Houben-Weyl),  vol.  9,  4th 
ed.,  Georg  Thieme  Verlag,  Stuttgart,  West  Ger- 
many,  pp.  398-404,  605-648  (1955)). 

The  following  compounds  are  further  examples 
of  the  present  invention: 
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N - t o l u e n e s u l   fonyl  -a-  amino  phenyl  a c e t i c   a c i d  
( N - t o l u e n e s u l   f  onyl  - a - p h e n y l g l y c i n e )  

COOH 

CH3Hg>-S02-N-C-<g> 

H  H 

N  -phenyl  sul  f o n y l - a - a m i n o p h e n y l a c e t i c   a c i d  

COOH 

@ - S 0 2 - N - C - < 5 >  

H  H 

N-(m-carboxy  benzoyl  )  - p - t o l   uenesul   fonamide  

HO  COOH 

C H 3 - ® - S 0 2 - N - ! L ( O )  

N-  (m-carboxy  benzoyl  )  -benzenes   ul  fonamide  

N-(m-carboxy  benzoyl  )-N"  ,N"  -d imethyl   sul  f  amide 

" I - (o -ca rboxybenzoy l )   - p - t o l   uenesul   fonamide  

H  COOH 

:h  - ( o ) - s o   - N - c - ©  
2  I  

5 

J 
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« - lo - ca rDOxyoenzoy I} -benzenesu l   fonamide  

N - ( o - c a r b o * y b e n z o y l ) - N '   ,  N  '  -d  ime  Chyl  sul  f  amide 

N-  ( m - n i c r o b e n z o y l )   -p-  t o luene   s u l f o n a m i d e  

u 

C H 3 ^ 0 > - S 0 2 - N - C - < 0 \  

H 

v.ui-111  i-roDenzoyi;   -Denzenesul   tonatn ide  

« - V 3 i - n i c r o o e n z o y i ; - N '   ,N  -d imethyl   sul  f  amide 

" - v p - n i t r o D e n z o y x ; - p - t o l u e n e s u l   fonamide  
0 

^   II  ^  
CH3-<g) -S02-N-C-<g) -02N 

3  V—'   ̂ | 
H 

a-  v p - n i t r o D e n z o y i ;   -  benzenes  ul  ronamide  

N - ( p - n i t r o b e n z o y l ) - N '   ,N'  -dime  thy  1  sul  f  amide 
i 

N-  (phenyl  sul  fonyl)   - p - t o l u e n e s u l   fonamide  
H 

CH3-<O>-S02-N-S02-<o)  

N-  (phenyl  sul  fonyl)   -benzenes   ul  fonamide  

4 , 4 ' - o x y b i s [ N -   (phenyl  sul  fonyl  )  -benzene  sul  fonamide  ] 
H  H 

@ r   so2  -n  -  so2  -{5)  - o - ( g ) .   so2  -N-  so2  - < o )  
It  should  be  noted  that  the  most  preferred  The  following  preparative  example  shows  a lectron  withdrawing  groups  (G  and  G')  are  -SO,R;  method  of  synthesis  of  one  of  the  compounds  used .OOH;  -OR;  -COOR;  -COR;  -NO,;  -CN;  and  the  in  the  present  invention.  It  should  be  understood alides.  The  most  preferred  set  of  electron-with-  55  that  all  of  the  other  compounds  can  be  made  by 

rawing  groups  are  -SO,R;  -COOH;  -OR;  -COOR;  analogous  synthesis  or  in  manners  which  are  al- nd  -COR.  ready  |<nuwn  tQ  the  prior  art_  or  cou|d  be  aerjved 
from  methods  known  to  the  prior  art  without  undue 
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experimentation.  Throughout  all  of  the  present  ex- 
amples  and  claims  all  percentages  are  by  weight 
unless  otherwise  indicated. 

Preparative  Example  -Preparation  of  N-(p-n-butyl- 
phenyl)-o-carboxybenzene  sulfonamide 

The  first  stage  of  the  reaction  (as  shown  in 
reaction  scheme  I  hereinabove)  is  carried  out  by 
dissolving  254.4  g  (2.4  moles)  of  sodium  carbonate 
(granular.  99  +  %,  ACS  reagent  grade)  in  1.5  liters 
of  water.  The  solution  is  heated  to  50°  C,  and  at 
50°C-60°C,  149.2  g  or  157  ml  (1  mole)  of  p-n- 
butylaniline  (97%  purity)  and  281.6  g  of  car- 
bomethoxybenzene  sulfonyl  chloride  (commercially 
available  under  the  name  CBC)  are  aaded  alter- 
nately  in  five  portions  each.  The  dual  additions  of 
the  five  portions  of  each  reactant  are  timed  at 
approximately  5  minute  intervals.  That  is,  31.6  ml 

20  of  butylaniiine  is  added  and  followed  directly  by  the 
addition  of  56.32  g  of  CBC.  After  5  minutes  have 
passed,  the  next  portions  are  added  again  in  imme- 
diate  succession,  i.e.,  31.6  ml  butylaniiine  followed 
by  56.32  g  CBC.  This  continues  until  all  five  por- 

25  tions  of  each  reactant  have  been  added.  Sodium 
hydroxide  may  be  added  in  case  carbon  dioxide  is 
evolved  which  occurs  if  an  insufficient  amount  of 
sodium  carbonate  is  present. 

After  all  of  the  reactants  have  been  added,  the 
30  temperature  is  raised  to  80  °C  and  held  for  25 

minutes,  and  the  mixture  then  cooled  to  room 
temperature. 

";C-0CH3  *C-0CH3 

< g £ -   S02-N-^0}-CAH5  +  KaHC03  ( ^ S O ^ t i - ^ - C ^   \  

Na 
+  2NaCl  +  C02|  +  H20  (TI> 

Reaction  scheme  II  is  carried  out  by  slowly 
3dding  the  cooled  reaction  mixture  into  a  4  liter 
Deaker  containing  250  ml  water  and  300  ml  of 
lydrochloric  acid  (37%),  and  equipped  with  an 
sfficient  stirrer,  taking  care  that  the  mixture  does 
lot  foam  over.  The  dispersion  is  chilled  in  a  refrig- 
arator  over  night.  The  crude  N-(p-n-butylphenyl)-o- 

carbomethoxy  benzene  sulfonamide  settles  on  the 
*s  bottom  of  the  beaker  as  a  brownish,  viscous  mass. 

The  water  layer  is  poured  off  and  replaced  by  a 
solution  of  80g  sodium  hydroxide  in  1.5  liter  of 
water.  The  resulting  solution  is  heated  for  2  hours 
at  85  °C  to  hydrolize  the  methyl  ester  (reaction  - 

so  scheme  III). 

35 

12 
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remove  a  very  small  amount  of  black  precipitate. 
The  solution  is  again  poured  into  a  4  liter  beaker 
containing  250  ml  water  and  300  ml  hydrochloric 
acid  (37%).  (Reaction  scheme  IV) 

—  ̂   >■ (O^-S02-NH  -^0)-CAH5  J  +2NaCl  (IV) 

Juchner  funnel,  and  is  washed  with  water  on  the 
Iter.  The  filtrate  is  allowed  to  air  dry,  and  then 
'ulverized  to  a  light  brown  to  beige  powder.  The 
ield  is  approximately  90%  (based  on  butylaniiine) 
nd  purity  is  approximately  96%.  The  procedue 
ould  be  simplified  by  consolidating  reactions  I  and 
I,  as  well  as  II  and  IV,  thereby  avoiding  the  difficult 
)  handle  methyl  ester.  The  procedure  is  an  ad- 
ptation  of  the  related  preparation  of  p-toluenesul- 
>nyl  anthranilic  acid  as  submitted  by  H.  J. 
cheifele,  Jr.  and  D.  F.  DeTar  in  Organic  Svnthe- 
iSj  Collective,  volume  4,  p.  37  (1963). 

The  following  examples  show  methods  of  for- 
lulating  coatings  containing  the  developers  of  the 
resent  invention  for  application  to  pressure-sen- 
tive  recording  papers.  The  coatings  are  formu- 
ted  to  be  porous.  This  permeability  is  usually 
stained  through  the  use  of  fillers,  such  as  alu- 
linum  oxide,  zinc  oxide,  silicon  dioxide,  clay  or 
•ganic  thixotropes.  The  binders  are  predominantly 
iturated  aliphatic  or  aromatic  compounds.  The 
jmber  of  extraneous,  organic,  polar  groups  in  the 
lal,  dried  coating  are  kept  to  an  absolute  mini- 
um.  Acid  groups  and  their  metal  salts  are  the 
rtable  exceptions.  The  color  developer  should  be 
e  predominant,  non-fugitive,  polar  material  in  the 
F  coating.  For  example,  in  the  moisture  set  ink 
How,  the  full  color  developing  potential  appears 
ily  after  the  solvents  (diethylene  glycol,  triacetin, 
id  absorbed  water)  leave  the  film  during  the  set- 
ig  process.  It  will  be  understood  that  other  fillers, 

mmucio  anu  auivenis  can  De  usea  to  complete  the- 
cmpositions  of  the  present  invention,  all  as  are 
onventional  in  this  art  and  well  known. 

maniple  i  -mm  Mqueous  uoatmg 

5.4%  trimethylene  bis(N-(o-carboxylphenyisul- 
>nyl)-p-aminobenzoate)  was  added  to  3.7%  am- 
lonium  hydroxide  in  26%  aqueous  solution  and 
0%  water,  and  mixed  until  completely  dissolved, 
hereupon  10%  Pencoate  RBB  725  (an  oxidized 
tarch  from  Penick  and  Ford,  Division  of  Pacific 
esins  and  Chemicals,  Inc.),  1%  zinc  ammonium 
iloride  and  30%  zinc  oxide  were  added  and 
lixed  thoroughly  in  a  high  speed  mixer  or  mill. 

As  an  alternative  to  the  above  approach  of 
corporation,  the  sulfonamide  (or  its  zinc  salt)  may 3  pulverized  in  a  ball  mill,  and  then  simply  mixed 
ith  the  rest  of  the  components.  If  zinc  salt  is  used, 
en  the  ZnO  may  be  replaced  by  hydrated  alu- 
ina. 

example  <l  -A  Letterpress  Coating  -Moisture  Set  Ink 

n  RBiue  was  cnargea  witn  24.7%  diethylene 
/col  and  24.7%  triacetin  (glyceryl  triacetate).  5% 
cros  294  (an  acid  modified  rosin  resin  from  Cros- 
Chemicals,  Inc.)  was  added  and  heated  to  95  °C 
30  minutes  or  until  dissolved.  Thereupon, 

.0%  n-butyl-N-(-o-carboxyphenylsulfonyl)-p- 
linobenzoate  was  added  and,  upon  dissolution, 
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4.0%  Kadox  15  ( c ;   oxide  -chemical  graae  rrcm 
New  Jersey  Zinc  I  i  was  added.  The  temperature 
was  maintained  a:  100-105°C  for  one  hour,  al- 
though  a  longer  heating  period  may  be  required  for 
more  inert  grades  of  ZnO.  5.0%  diethylene  giycol  5 
monostearate,  5.0%  zinc  octoate  and  0.1%  oen- 
zotriazole  were  aaded  in  quick  succession  and 
cooled  to  65  °C.  Then  1.5%  (or  less,  if  preferred) 
Crayvalac  SF  (organic  trnxotrope  from  Cra-Va-_  -nd- 
sutries,  Inc.)  was  acce-a  and  dispersed  thonucniy  10 
with  a  high  speec  mixer,  and  drained  througr.  a 
mesh  filter.  The  active  ingredient  is  the  zinc  salt  n- 
butyl-N-(-o-carboxyphenvisulfonyl)-p- 
aminobenzoate. 

T5 

Example  3  -A  Flexo-Gravure  Coating 

10%  trimethylene  bis  (N-o-carboxyphenylsul- 
fonyl)-p-aminobenzoate)  and  16.0%  Lacros  294  20 
were  dissolved  in  62%  ethyl  alcohol.  To  this  solu- 
tion,  10.0%  zinc  octoate  (18%  Zn)  were  added 
while  stirring.  Into  this  clear  solution  were  dis- 
persed  2.0%  Alumina  Oxide  C  (fumed  aluminum 
oxide  from  Degussa  Corp.)  or  2.0%  fumed  silica  -  25 
(trade  name  "Aerosil"  200  or  R  972  from  Degussa 
Corp.). 

30 
Table  1 

Examples  5  6 
Components  wt.%  wt.% 

Mineral   seal   oil   33.7  32.  A 
Zinc  o c t o a t e   28.0  2 5 . 4  
Zinc  r e s i n a t e   6.7  5 . 9  
N-  (A  - n - o c t y l   phenyl  - o - c a r b o x y -  

benzenesu l   f  onaminde  26.  A  0 
N-  (A  -n -dodecy l   phenyl  )  - o - c a r b o x y -  

benzenesu l   fonamide  0  32.  A 
Zinc  oxide  2.7  2 . 9  
Cravalac   SF  1.5  1 .1  

me  color  developers  in  5  and  6  are  present  in  Table  2  shows  the  color  developing  power  of 
solution.  the  products  of  examples  4,  5  and  6,  as  compared 

to  a  commercial  product: 

!5 

Example  4  -Transfer  Litho  Letterpress)  ink 

A  mixture  of  37.0%  mineral  seal  oil  and  30.3% 
zinc  octoate  (96%  pure  with  remainder  as  mineral 
seal  oil)  is  heated  to  100°C  and  then  10.2%  zinc 
resinate  (Poly  Tac  100  from  Reichold  Chemicals 
Inc.)  is  added.  After  a  clear  solution  is  obtained, 
18%  N-(p-n-butylphenyl)-o-carboxybenzene  sulfon- 
amide  prepared  by  the  method  of  the  preparative 
example  above,  is  added.  2.2%  zinc  oxide  (Kadox 
1  5  from  New  Jersey  Zinc  Co.)  is  dispersed  intc  the 
solution  and  the  solution  is  heated  for  1-1/2  hours 
at  1  00-11  7°  C.  The  mixture  is  cooled  down  to  80  °C 
and  1.5%  Cravalac  SF  is  dispersed  with  a  high 
speed  mixer.  If  the  texture  of  the  ink  is  too  coarse, 
the  ink  is  passed  through  a  3-roll  mill.  The  color 
developer  is  present  in  the  form  of  a  fine  disper- 
sion. 

Examples  5  and  6 

Following  the  same  general  procedure  as  set 
forth  in  example  4,  other  transfer  litho  (letterpress) 
inks  can  be  made  using  different  sulfonamides. 
Two  examples  of  same  showing  the  relative 
amounts  of  components  are  set  forth  hereinbelow 
in  Table  1  : 

!4 
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example  /  -comparative  txample 

The  following  is  a  comparison  proving  the  su- 
periority  of  the  compounds  of  the  present  invention 
to  those  of  comparative  compound  3  in  Japanese 
patent  application  1  979-1  1  1  905. 

Ka)  10  g  zinc  sait  of  N-(4-dodecylphenyl)-o- 
carboxyoenzenesultonamide  was  dissolved  in  50 
ml  of  ethyl  acetate,  a?  described  in  "Application  1  " 
of  JP  1979-111905.  This  solution  was  applied  to  n  
lb.  paper  stock  (41  g  nr)  at  a  coating  weight  of  C.2 
g/m2.  The  resulting  CF1  sheet  was  mated  with 
commercial  NCR  C3  paDer  (15#),  and  the  2-ply 
formset  was  fed  through  a  mini-calander  set  at  30 
psi  pressure  to  produce  37  kg/cm.  After  one  hour, 

the  image  intensity  was  measured  on  a  BNL-2 
Opacimeter  from  Technidyne  Corporation  as  reflec- 
tance  percent  of  the  imaged  area  relative  to  the 
sheet. 

5  1(b)  A  CF2  was  made  and  tested  as  above 
except  the  coating  solution  contained  10g  N-(4- 
dodecylphenyiVo-carboxybenzenesulfonamide  and 
10g  zinc  octoate  in  50  ml  ethyl  acetate. 

2(a)  The  above  procedure  1(ai  was  repeated 
w  using  the  zinc  salt  of  N-toctadecyiH>-carboxyoen- 

zenesulfonamiae  as  the  color  develooer  to  produce 
CF3. 

2(b)  A  CF4  sheet  was  prepared  as  in  1(b) 
except  N-(octadecyl)-o-carboxybenzenesul- 

15  fonamide  was  used  as  the  coior  developer. 
Results:  A  low  reflectance  value,  R,  represents 

an  intense  image. 

Table  3 

R e f l e c t a n c e  
CF  Sheet  °L  Comments 

Z n [ N - 4 - d o d e c y l p h e n y l ) - o -   The  p r e f e r r e d   color   d e v e l o p e r s  
c a r b o x y b e n z e n e s u l f o n a m i d e ] 2   58  of  the  p r e sen t   i n v e n t i o n  

CF1 

N-  ( 4 - d o d e c y l p h e n y l   )  -o-  54 
c a r b o x y b e n z e n e s u l   for  amide  

CF2 

Zn  ( N - o c t a d e c y l ) - o -  
c a r b o x y b e n z e n e s u l f o n a m i d e ] 2   96*  The  compara t ive   compound  3 

CF3*  in  JP  1979-111905 

t f -oc tadecy l )   -o-  07 c a r b o x y b e n z e n e s u l   f o n a m i d e  
CF4 

Plain  11  lb  (41  g/m)  ]f)n Paper  s tock  1UU 

Commercial  NCR  Ag  Phenol ic   r e s in   used  as  c o l o r  CF  paper  15#  d e v e l o p e r .   ~ 
Coat  weight  0 . 8 - 1 . 2 g / n r  

The  coa t ing   s o l u t i o n   of  CF3  was  not  homogeneous.  As  a  r e s u l t ,  
CF2  and  CF  4  is  b e t t e r   c o m p a r i s o n  

ine  preTerrea  color  developer  is  significantly 
letter  than  the  comparative  compound  3. 

It  will  be  obvious  to  those  skilled  in  the  art  that 
various  changes  may  be  made  without  departing 

5  from  the  scope  of  the  invention  and  the  invention  is 
not  to  be  considered  limited  to  what  is  described  in 
the  specification. 

6 
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1.  In  a  pressure-sensitive  or  heat-sensitive  re- 
cording  material  including  a  dye  precursor  and  a 
color  developer,  the  improvement  wherein  said  col-  5 
or  developer  is  a  compound  including  a  sul- 
fonylamide  (-SCNH-)  and  also  including  an 
electron-withdrawing  atom  or  moiety  within  five 
atoms  of  the  nitrogen  atom  of  said  sulfonylamide 
group,  said  compound  being  free  of  any  basic  w 
grouD,  with  any  additional  NH  groups  being  no 
more  than  one  carbon  atom  away  from  an  S02, 
C  =  0,  ON  or  N02  group,  with  the  proviso  that  the 
siectron-withdrawing  group  is  not  a  carboxyphenyl 
grouD  connected  through  the  nitrogen  atom  of  the  75 
suitonyiamide  group,  with  the  further  proviso  that 
the  sole  electron-withdrawing  group  is  not  a  car- 
ooxphenyl  group  and  with  the  further  proviso  that 

ine  eiectron-wnnarawing  group  is  not  a  hydroxy 
group  on  the  opposite  side  of  the  amide  from  the 
sulfonyl  group  of  the  sulfonylamide  group. 

2.  A  recording  material  in  accordance  with 
claim  1  ,  wherein,  subject  to  the  provisos  of  claim  1  , said  electron-withdrawing  group  is  selected  from 
the  group  consisting  of  -N02l  -S02R,  -CN,  -SO,Ar,  - 
COOH,  -S02NH2,  -SO,NHR,  -S02NR2,  -F,  -CI,  -Br,  -I, 
-OAr,  -COOR,  -COOAr,  -OR,  -OH,  -SR,  -SH,  -COR.' 
■COAr,  -OCR.  -Ar,  -CH  =  CR2,  wherein  R  is  an 
optionally  substituted  alkyl  group  and  Ar  is  an 
optionally  substituted  aryl  group. 

3.  A  recording  material  in  accordance  with 
ilaim  1,  wherein  said  compound  has  electron-with- 
jrawing  groups  on  both  sides  of  the  sulfonylamide 
grouping. 

4.  A  recording  material  in  accordance  with 
:!aim  1  ,  wherein  said  compound  is: 

an  N-monosubstituted  sulfonamide  of  the  formula  - 

t  "  I 
R1  -  S  -  N  -  (R2)n  . 

II 
0 

■  u 

—  ■  •  —  «  v  uiixji,  wyt  ui  a  1  luiLiouui  I 
)f  alkyl  and  aryl,  each  being  substituted  or  unsub- 
stituted,  said  substituents,  if  any,  being  any  group 
)ther  than  a  basic  group  and,  if  -NH-,  no  more  than 
)ne  carbon  atom  away  from  a  S02,  C  =  0,  ON  or 
ĴOj  group, 1 

3  >is  an  electron-withdrawing  group  selected  from 
he  group  consisting  of  -N02,  -S02R,  -CN,  -SOjAr,  - 

^wun,  -ou2ni-i2,  ■bUjNHn,  -S02NR2,  -F,  -CI,  -Br,  -I, 
•OAr,  -COOR,  -COOAr,  -OR,  -OH,  -SR,  -SH,  -COr! 
•COAr,  -OCR,  -Ar,  -CH  =  CR2,  wherein  R  is  an 
)ptionally  substituted  alkyl  group  and  Ar  is  an 
)ptionally  substituted  aryl  group,  G  being  not  more 
han  five  atoms  away  from  the  amide  group  of  the 
;ulfonylamide  grouping,  with  the  proviso  that  G  is 
lot  -OH  or  -SH  when  n  is  1  and  with  the  further 
)roviso  that  -(RJ)„-G  is  not 

is  0  or  1  ; 

sulfonamide  of  the  formula  - 

u  n 
II  I 

-  (R')n  -  S  -  N  -  Rl 

0 

w.i  .1,11  i>_4  \_4  uivj  lao  v-Ĵ f  11  ic;u  aUUVc,  Willi 
e  proviso  that  R'  is  not 
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OOH 

,  and  with  the  further  proviso  that  G  is  not  COOH 
when  all  of  the  following  three  conditions  apply;  R2 
is  aryi.  n  >s  1,  and  R'  does  not  comprehend  or 
incluae  an  electron-withdrawing  group  within  five 
atoms  ??  tne  amide  group  of  the  sulfonylamide 10 

grouping; 

an  N-mono-«?uDStituted,  N'-mono  or  di-substituted 
sulfamiae  T-e  formula 

R3 

N  -  
PA 

0  H 
H  I 
S  -  N  -  (R2)n  -  G I)  

in  which  R2,  G  and  n  are  as  defined  above,  and  R3 
and  R*  are  as  defined  for  R1  and  R2  or  one  of  R3 
and  R'  is  H,  and  further  in  which,  when  one  of  R3 
and  R'  is  H,  the  other  may  be  an  electron-with- 
drawing  group  as  defined  above  for  G; 

an  N-mcnos  jcst  t  uted  sulfonamide  having  electron 
withdrawing  graves  on  both  sides  of  the  sulfamoyl 
group,  of  the  ~cnr.ula  - 

G1  -  (E2; .  
II 
0 

(IV) 

in  which  n,  R2  and  G  are  as  defined  above  and  G1 
is  an  electron-withdrawing  group  as  defined  above 
with  respect  to  G;  or 

35 
a  polyfunctional  molecule  in  which  each  functional 
group  or  the  repeating  unit  is  an  N-monosubstitut- 
ed  sulfonamide  or  sulfamide  depicted  in  formulas  - 
(I)  through  (IV). 

5.  A  recording  material  in  accordance  with  40 
claim  1,  wherein  said  compound  is  selected  from 
the  group  consisting  of: 

N-(phenylsulfonyl)-p-toluenesulfonamide 
45 

N-phenyl-benzene  sulfonamide 

C3̂   alkyl-N-(phenyIsuifonyl)-p-aminobenzoate 

N-a-(p-toluenesulfonyl)-DL-phenylalanine  50 

N-(carboxymethyl)-p-toluenesulfonamide 

N-[o-(p-toluenesulfonamido)  phenyl]-p-toluenesui- 
fonamide  55 

C3^alkyl-N-(o-carboxyphenyisulfonyl)-p-amino- 
benzoate 

N-(o-carboxyphenylsulfonyl)-4-aminobenzophenone 

N-(o-carboxyphenylsulfonyl)4- 
aminobenzenesulfonamide 

N-(4-Ci.18  alkylphenyl)-o-carboxybenzenesul- 
fonamide 

N-2(2,4-diC3^  alkylphenyl)-o-carboxybenzenesul- 
fonamide 

N-fdiC^alkylsulfamoyO-p-toluenesulfonamiae 

N-phenyl-N'-Ci^  alkylsulfamide 

N-benzoyl-N'-Ci^  alkylsulfamide 

N-phenyl-N',  N'-diC^  alkylsulfamide 

N-(diCi^  alkylsulfamoyl)-a-aminophenylacetic  acid 

N-(o-(N'  ,N'-diC  LsalkylsulfamoylamidoJ-phenyl- 
diCLsalkylsulfamide  trimethylene  bis  (N-o-carboxyl- 
phenylsulfonyl)-p-aminobenzoate 

N-toluenesulfonyl-a-aminophenylacetic  acid 

18 



N-(m-carboxybenzoyl)-p-toluenesulfonamide 

N-(m-carboxybenzoyl)-benzenesulfonamide  5 

N-(m-carboxybenzoyl)-N',N'-dimethylsulfamide 

N-(o-carboxybenzoyl)-p-toluenesulfonamide 

.  70 
N-(o-carboxybenzoyl-benzenesulfonamide 

N-(o-carboxybenzoyl)-N\N'-dimethylsulfamide 

N-(m-nitrobenzoyl)-p-toluene  sulfonamide  75 

N-(m-nitrobenzoyl)-benzenesulfonamide 

N^m-nitrobenzoyO-N'.N'-dimethylsulfamide 
20 

N-(p-nitrobenzoyl)-p-toluenesulfonamide 

N-(p-nitrobenzoyl)-benzenesulfonamide 

N-(p-nitrobenzoyl)-N',  N'-dimethylsulfamide  25 

N-(phenylsulfonyl)-benzenesulfonamide;  and 

4,4'-oxybis[N-(phenylsulfonyl)- 
□enzenesulfonamide].  30 

6.  In  a  color  developer  solution  for  coating  onto 
sheet  material  to  make  pressure-sensitive  or  heat- 
sensitive  recording  material,  containing  a  color  de- 
/eloper  compound,  a  solvent,  and  other  additives 

'  35 

iu  pen  1  iii  uudimg,  ine  improvement  wherein  said 
color  developer  compound  is  a  compound  includ- 
ing  a  sulfonylamide  (-S02NH-)  and  also  including 
an  electron-withdrawing  atom  or  moiety  within  five 
atoms  of  the  nitrogen  atom  of  said  sulfonylamide 
group,  said  compound  being  free  of  any  basic 
group,  with  any  additional  NH  groups  being  no 
more  than  one  carbon  atom  away  from  any  S02, 
C  =  0i  ON  or  N02  group,  with  the  proviso  that  the 
electron-withdrawing  group  is  not  a  carboxyphenyl 
group  connected  through  the  nitrogen  atom  of  the 
sulfonylamide  group,  with  the  further  proviso  that 
the  sole  electron-withdrawing  group  is  not  a  car- 
boxyphenyl  group  and  with  the  further  proviso  that 
the  electron-withdrawing  group  is  not  a  hydroxy 
group  on  the  opposite  side  of  the  amide  from  the 
sulfonyl  group  of  the  sulfonylamide  group. 

7.  A  color  developer  solution  in  accordance 
with  claim  6,  wherein,  subject  to  the  proviso  of 
claim  6,  said  electron-withdrawing  group  is  se- 
lected  from  the  group  consisting  of  -N02,  -S02R,  - 
CN,  -S02Ar,  -COOH,  -SO,NH2,  -S02NHR,  -S02NR2, 
-F,  -CI,  -Br,  -I,  -OAr,  -COOR,  -COOAr,  -OR,  -OH,  - 
SR,  -SH,  -COR,  -COAr,  -OCR,  -Ar,  -CH  =  CR2, 
wherein  R  is  an  optionally  substituted  alkyl  group 
and  Ar  is  an  optionally  substituted  aryl  group. 

8.  A  color  developer  solution  in  accordance 
with  claim  6,  wherein  said  compound  has  electron- 
withdrawing  groups  on  both  sides  of  the  sul- 
fonylamide  grouping. 

9.  A  color  developer  solution  in  accordance 
with  claim  6,  wherein  said  compound  is: 

an  N-monosubstituted  sulfonamide  of  the  formula  - 

1  -  S  -  N  -  (R2)n  .  i )  

—  J  ■»  —  ■  J  •  wi  i~t  v_»̂l  1  lull  IQLIUI  t :  alkyl  and  aryl,  each  being  substituted  or  unsub- 
ituted,  said  substitutents,  if  any,  being  any  group 
tier  than  a  basic  group  and,  if  -NH;  no  more  than 
le  carbon  atom  away  from  a  S02,  C  =  0,  ON  or 
02  group, 

is  an  electron-withdrawing  group  selected  from 
e  group  consisting  of  -N02,  -S02R,  -CN,  -S02Ar,  - 

uun,  -ou2iNt-i2,  -t>u2N|-1H,  -bU2NR2,  -F,  -CI,  -Br,  -I, 
DAr,  -COOR,  -COOAr,  -OR,  -OH,  -SR,  -SH,  -COr! 
)OAr,  -OCR,  -Ar,  -CH  =  CR2,  wherein  R  is  an 
Dtionally  substituted  alkyl  group  and  Ar  is  an 
Dtionally  substituted  aryl  group,  G  being  not  more 
lan  five  atoms  away  from  the  amide  group  of  the 
Jlfonylamide  grouping,  with  the  proviso  that  G  is 
3t  -OH  or  -SH  when  n  is  1  and  with  the  further 
■oviso  that  -(R2)n-G  is  not 
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,  aim 

n  is  0  or  1  ; 

a  sulfonamide  of  the  formula  -  5 

O  H 
II  I 

G  -  (R?)n  -  S  -  N 
II 
0 

C I )  

in  wnicn,  n  ,  k*  ana  la  are  as  detined  above,  with 
the  proviso  that  R'  is  not 75 

20 

,  and  with  the  further  proviso  that  G  is  not  COOH  grouping; 
when  all  of  the  following  three  conditions  apply;  R2 
is  aryl,  n  is  1,  and  R'  does  not  comprehend  or  an  N-mono-substituted,  N'-mono  or  di-substituted 
include  an  electron-withdrawing  group  within  five  25  sulfamide  of  the  formula 
atoms  of  the  amide  group  of  the  sulfonylamide 

/   '  £ 
R4  II 

0 

J  H 
' I  
>  -  N  -  (R2)n  -  G ( I I I )  

n  wnicn  i-r,  u  ana  n  are  as  aetined  above,  and  RJ  35  an  N-monosubstituted  s 
ind  R*  are  as  defined  for  R1  and  R2  or  one  of  R3  withdrawing  groups  on  I 
ind  R*  is  H,  and  further  in  which,  when  one  of  R3  group,  of  the  formula  - 
ind  R'  is  H,  the  other  may  be  an  electron-with- 
irawing  group  as  defined  above  for  G; 

40 

0  H 
n  I'  I 

G1  -  (R2)n  -  S  -  N  -  (R2)n  -  G  (IV) 

0 

m  iN-monosuDstituted  sulfonamide  having  electron 
withdrawing  groups  on  both  sides  of  the  sulfamoyl 
jroup.  of  the  formula  - 

n  wnicn  n,  i-r  ana  la  are  as  detined  above  and  G 
s  an  electron-withdrawing  group  as  defined  above 
vith  respect  to  G;  or 

i  poiyfunctional  molecule  in  which  each  functional 
jroup  or  the  repeating  unit  is  an  N-monosubstitut- 
id  sulfonamide  or  sulfamide  depicted  in  formulas  - 
I)  through  (IV). 

10.  A  color  developer  solution  in  accordance 
vith  claim  6,  wherein  said  compound  is  selected 
rom  the  group  consisting  of: 

J-(phenylsulfonyl)-p-toluenesulfonamide 

J-phenyl-benzene  sulfonamide 

alkyl-N-(phenylsulfonyl)-p-aminobenzoate 

J-at-(p-toluenesulfonyl)-DL-phenylalanine 

J-(carboxymethyl)-p-toluene$ulfonamide 

J-[o-(p-toluenesulfonamido)  phenyl]-p-toluenesul- 

:o 
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C3̂   alkyl-N-(o-carboxyphenylsulfonyl)-p-amino- 
benzoate 

N-(o-carboxyphenylsulfonyl)-4-aminobenzophenone 

N-(o-carboxyphenylsulfonyl)4- 
aminobenzenesulfonamide 

N-^-C,  8  alky  lpfienyl)-o-carboxy  benzenesul- 
fonamide 

N-2(2,4-diC3.8  alkylphenyl)-o-carboxybenzenesul- 
:onamide 

^-(diC^alkylsulfamoyO-p-toluenesulfonamide 

M-phenyl-N'-C^  alkylsulfamide 

^J-benzoyl-N'-C,^  alkylsulfamide 

^J-phenyl-N'.N'-diC,^  alkylsulfamide 

vl-diCi-s  alkylsulfamoyl)-a-aminophenylacetic  acid 

^-(o^N'.N'-diC  i-salkylsulfamoylamidohphenyl-did. 
alkylsulfamide  trimethylene  bis  (N-o-carboxyl- 
)henylsulfonyl)-p-aminobenzoate 

4-toluenesulfonyl-a-aminophenylacetic  acid 

J-phenylsulfonyl-a-aminophenylacetic  acid 

i-(m-carboxybenzoyl)-p-toluenesulfonamide 

l-(m-carboxybenzoyl)-benzenesulfonamide 

l-(m-carboxybenzoyl)-N*,N'-dimethylsulfamide 

l-(o-carboxybenzoyl)-p-toluenesulfonamide 

iN-^o-carDoxyDenzoyi)-Denzenesuitonamide 

N-(o-carboxybenzoyl)-N',  N'-dimethylsulfamide 

5  N-(m-nitrobenzoyl)-p-toluene  sulfonamide 
11  .  In  the  method  of  producing  a  colored  mark- 

ing  by  causing  a  dye  precursor  to  come  into  con- 
tact  with  a  color  developer,  the  improvement 
wherein  said  color  developer  is  a  compound  includ- 

'0  ing  a  sulfonylamide  (-S02NH-)  and  also  including 
an  electron-withdrawing  atom  or  moiety  within  five 
atoms  of  the  nitrogen  atom  of  said  sulfonylamide 
group,  said  compound  being  free  of  any  basic 
group,  with  any  additional  NH  groups  being  no 

5  more  than  one  carbon  atom  away  from  an  S02, 
C  =  0,  ON  or  N02  group,  with  the  proviso  that  the 
electron-withdrawing  group  is  not  a  carboxyphenyl 
group  connected  through  the  nitrogen  atom  of  the 
sulfonylamide  group,  with  the  further  proviso  that 

o  the  sole  electron-withdrawing  group  is  not  a  car- 
boxyphenyl  group  and  with  the  further  proviso  that 
the  eiectron-withdrawing  group  is  not  a  hydroxy 
group  on  the  opposite  side  of  the  amide  from  the 
sulfonyl  group  of  the  sulfonylamide  group. 

5  12.  A  method  in  accordance  with  claim  11, 
wherein,  subject  to  the  provisos  of  claim  11,  said 
eiectron-withdrawing  group  is  selected  from  the 
group  consisting  of  -N02,  S02R,  -CN,  -S02Ar,  - 
COOH,  -S02NH2,  -S02NHR,  -S02NR2l  -F,  -CI,  -Br,  -I, 

o  -OAr,  -COOR,  -COOAr,  -OR,  -OH,  -SR,  -SH,  -COR,' 
-COAr,  -OCR,  -Ar,  -CH  =  CR2,  wherein  R  is  an 
optionally  substituted  alkyl  group  and  Ar  is  an 
optionally  substituted  aryl  group. 

13.  A  method  in  accordance  with  claim  11, 
;  wherein  said  compound  has  electron-withdrawing 

groups  on  both  sides  of  the  sulfonylamide  group- 
ing. 

14.  A  method  in  accordance  with  claim  11, 
wherein  said  compound  is: 

an  N-monosubstituted  sulfonamide  of  the  formula  - 

,  M  I 1  -  S  -  N  -  (R2)n  _  G 
II 
0 

~.  ̂   V4i  jr  i  ui  a  <̂ui  I  IUII  ICUIUI  I 
alkyl  and  aryl,  each  being  substituted  or  unsub- 

tuted,  said  substituents,  if  any,  being  any  group 
ler  than  a  basic  group  and,  if  -NH;  no  more  than 
e  carbon  atom  away  from  a  S02,  C  =  0,  ON  or 
D2  group, 

is  an  electron-withdrawing  group  selected  from 
3  group  consisting  of  -N02,  -S02R,  -CN,  -S02Ar,  - 

uuut-i,  -t>u2l\lH2,  -SU2NHR,  -S02NR2,  -F,  -CI,  -Br,  -I, 
-OAr,  -COOR,  -COOAr,  -OR,  -OH,  -SR,  -SH,  -COr! 
-COAr,  -OCR,  -Ar,  -CH  =  CR2,  wherein  R  is  an 
optionally  substituted  alkyl  group  and  Ar  is  an 
optionally  substituted  aryl  group,  G  being  not  more 
than  five  atoms  away  from  the  amide  group  of  the 
sulfonylamide  grouping,  with  the  proviso  that  G  is 
not  -OH  or  -SH  when  n  is  1  and  with  the  further 
proviso  that  -(R2)„-G  is  not 
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\ - _ 7  

n  is  0  or  1  ; 

a  sulfonamide  cr  :ne  formula  - 

u  H 
II  I 

G  -  (ROn  -  S  -  N  -  Rl 
II 
0 

( I D  

n  which,  R\  R2  and  G  are  as  defined  above,  with 
tie  proviso  that  R'  is  not 

g r c c  JUH 

<anu  wiiii  uie  lunner  proviso  inai  o  IS  not  UUUn 
when  all  of  the  following  three  conditions  apply;  R2 
s  aryl,  n  is  1,  and  R'  does  not  comprehend  or 
nclude  an  electron-withdrawing  group  within  five 
itoms  of  the  amide  group  of  the  sulfonylamide 

yiuupiny, 

an  N-mono-substituted,  N'-mono  or  di-substituted 
sulfamide  of  the  formula 

U  n 
II  I 
S  -  N  • •  (R2)n  -  G [ H I )  

H  wiuuii  n  ,  u  ana  n  are  as  oerinea  aoove,  and  RJ 
md  R4  are  as  defined  for  R1  and  R2  or  one  of  R3 
ind  R*  is  H,  and  further  in  which,  when  one  of  R3 
md  R*  is  H,  the  other  may  be  an  electron-with- 
Irawing  group  as  defined  above  for  G; 

>l  -  (KOn  -  S  - 
II 
0 

i 

1  - 

an  N-monosubstituted  sulfonamide  having  electron 
withdrawing  groups  on  both  sides  of  the  sulfamoyl 
group,  of  the  formula  - 

R2)n  -  G  (IV) 

i  wnicn  n,  i-r  ana  a  are  as  oerinea  aoove  and  G 
>  an  electron-withdrawing  group  as  defined  above 
nth  respect  to  G;  or 

polyfunctional  molecule  in  which  each  functional 

group  or  the  repeating  unit  is  an  N-monosubstitut- 
ed  sulfonamide  or  sulfamide  depicted  in  formulas  - 

5  (I)  through  (IV). 
15.  A  method  in  accordance  with  claim  11, 

wherein  said  compound  is  selected  from  the  group 
consisting  of: 
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N-phenyl-benzene  sulfonamide 

C3̂   alkyl-N-(phenyisuifonyl)-p-aminobenzoate 

N-a-(p-toluenesulfonyl)-DL-phenylalanine 

N-(carboxymethyl)-p-toluenesulfonamide 

N-[o-(p-toluenesulfonamido)  phenyl]-p-toluenesui- 
fonamide 

C3.8  alkyl-N-(o-carboxyphenylsulfonyl)-p-amino- 
benzoate 

N-(o-carboxyphenylsuifonyl)-4-aminobenzophenone 

N-(o-carboxyphenylsulfonyl)4- 
aminobenzenesulfonamide 

N-(4-C,  8  alky  Ipheny  l)-o-carboxy  benzenesul- 
fonamide 

M-2(2,4-diC3  ̂ alkylphenyl)-o-carboxybenzenesul- 
tonamide 

N^diC^alkylsulfamoyO-p-toluenesulfonamide 

N-phenyl-N'-C^  alkylsulfamide 

^J-benzoyl-N'-d^  alkylsulfamide 

M-phenyl-N'.N'-diC^  alkylsulfamide 

^-did-s  alkylsulfamoyl)-a-aminophenylacetic  acid 

^-(o-(N\N,-diC1.3alkyisulfamoylamido)-phenyl-diC1.8 
alkylsulfamide 

rimethylene  bis  (N-o-carboxylphenylsulfonyl)-p- 
iminobenzoate 

^-toluenesulfonyl-a-aminophenylacetic  acid 

^-phenylsulfonyl-a-aminophenylacetic  acid 

sl-(m-carboxybenzoyl)-p-toluenesulfonamide 

^-(,-carboxybenzoyl)-benzenesulfonamide 

4-(m-carboxybenzoyl)-N',N'-dimethylsulfamide 

>l-(o-carboxybenzoyl)-p-toluenesulfonamide 

>l-(o-carboxybenzoyl-benzenesulfonamide 

•J-(o-carboxybenzoyl)-N',N'-dimethylsulfamide 

N-(m-nitrobenzoyl)-p-toluene  sulfonamide 

N-(m-nitrobenzoyl)-benzenesulfonamide 

5  N-(m-nitrobenzoyl)-N',N'-dimethylsulfamide 

N-(p-nitrobenzoyl)-p-toluenesulfonamide 

N-(p-nitrobenzoyl)-benzenesulfonamide 
w 

N-(p-nitrobenzoyl)-N',N'-dimethylsulfamide 

N-(pnenYlsulfonyl)-benzenesulfonamide;  and 

is  4,4'-oxvbis[N-(phenylsulfonyl)- 
benzenesulfonamide]. 

Amended  claims  in  accordance  with  Rule  86  (2) 
EPC 

>o 
1.  A  color  developer  composition  for  coating 

onto  sheet  material  to  make  pressure-sensitive  or 
heat-sensitive  recording  material,  containing  a  color 
developer  compound,  a  solvent,  and  other  additives 

?5  to  permit  coating,  characterised  in  that  said  color 
developer  compound  is  a  compound  including  a 
sulfonylamide  (-S02NH-)  group  and  also  including 
an  electron-withdrawing  atom  or  moiety  within  five 
atoms  of  the  nitrogen  atom  of  said  sulfonylamide 

to  group,  said  compound  being  free  of  any  basic 
group,  with  any  additional  NH  groups  being  no 
more  than  one  carbon  atom  away  from  an  S02, 
C  =  O,  ON  or  N02  group,  with  the  proviso  that  the 
electron  withdrawing  group  is  not  a  carboxyphenyl 

(5  group  connected  through  the  nitrogen  atom  of  the 
sulfonylamide  group,  with  the  further  proviso  that 
the  sole  electron-withdrawing  group  is  not  a  car- 
boxyphenyl  group  and  with  the  further  proviso  that 
said  compound  does  not  include  a  -CHOH-group 

'0  directly  connected  to  a  nitrogen  atom. 
2.  A  color  developer  composition  in  accor- 

dance  with  Claim  1  ,  wherein,  subject  to  the  provi- 
sos  thereof  said  electron-withdrawing  group  is  se- 
lected  from  the  group  consisting  -N02,  -S02R,  -CN, 

5  -S02Ar,  -COOH,  -S02NH2,  -S02NHR,  -S02NR2,  -F,  - 
CI,  -Br,  -I,  -OAr,  -COOR,  -COOAr,  -OR,  -OH,  -SR,  - 
SH,  -COR,  -COAr,  -OCR,  -Ar,  -CH  =  CR2,  wherein 
R  is  an  optionally  substituted  alkyl  group  and  Ar  is 
an  optionally  substituted  aryl  group. 

o  3.  A  color  developer  composition  in  accor- 
dance  with  Claim  1,  wherein  said  compound  has 
electron-withdrawing  groups  on  both  sides  of  the 
sulfonylamide  grouping. 

4.  A  color  developer  composition  in  accor- 
5  dance  with  Claim  1  wherein,  subject  to  the  provisos 

thereof,  said  compound  is  : 

an  N-monosubstituted  sulfonamide  of  the  formula  - 

5 
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H 

R1  -  S 
il 
0  

-  N  -  ( R 2 ) n   -  G ( I )  

"•»»-••  n  dnu  n-  arr.  aiKyi.  aryl  or  a  corriDination  to 
of  alkyl  and  aryl,  eacn  oeing  substituted  or  unsub- 
stitutea,  said  substituents.  <f  any,  being  any  group 
other  than  a  basic  group  and,  if  -NH-,  no  more  than 
one  carbon  atom  away  from  a  SO,,  C  =  0,  ON  or 
NO,  group,  75 

G  is  an  electron-withdrawing  group  selected  from 
the  group  consisting  of  -NO,,  -S0,R,  -CN,  -S0,Ar,  - 

UUUH,  -SO,NH„  -SC-NHR,  -S0,NR,.  -F.  -CI,  -Br,  -I, 
-OAr,  -COOR,  -COOAr.  -OR,  -OH,  -SR.  -SH,  -COr! 
-COAr,  -OCR,  -Ar,  -CH  =  CR„  wherein  R  is  an 
optionally  substituted  alkyl  group  and  Ar  is  an 
optionally  substituted  aryl  group,  G  being  not  more 
than  five  atoms  away  from  the  amide  group  of  the 
sulfonylamide  grouping,  with  the  proviso  that  G  is 
not  -OH  or  -SH  when  n  is  1  and  with  the  further 
proviso  that  -(RVG  is  not 

n  is  0  or  1  ; 

a  sulfonamide  of  the  formula  - 

G  -  ( R O n   -  

□ 
II 
S 
II 
0 

N  -  R l  

ii  wiuuii,  n  ,  rv  ana  «  are  as  aennea  aoove,  witn 
tie  proviso  that  R1  is  not 

)OH 

emu  vyiui  mis  luiumi  pruviso  mat  u  is  not  u u u n  
vhen  all  of  the  following  three  conditions  apply;  R2 
s  aryl,  n  is  1,  and  R1  does  not  comprehend  or 
nclude  an  electron-withdrawing  group  within  five 
itoms  of  the  amide  group  of  the  sulfonylamide 

is  yiuu(jiny, 

u 

in  N-mono-substituted,  N'-mono  or  di-substituted 
iulfamide  of  the  formula 

1  

V* 

u  
II 

-  S  -  ] 

i  

I  -  ( R 2 ) n   -  G 

I 
) 

I I I )  
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~  —  «*j  uomicu  auuvc,  ailu  n 
and  R4  are  as  defined  for  R'  and  R2  or  one  of  R3 
and  R4  is  H,  and  further  in  which,  when  one  of  R3 
and  R4  is  H,  the  other  may  be  an  electron-with- 
drawing  group  as  defined  above  for  G; 

a"  iN-monosuDstituted  sulfonamide  having  electron 
withdrawing  groups  on  both  sides  of  the  sulfamoyl 
group,  of  the  formula  - 

G1  -  (R-2)n  -  S  -  N  -  (R2)  _  G  ( i v )  
II 
0  

s  an  electron-withdrawing  group  as  defined  above 
vith  respect  to  G;  or 

a  polyfunctional  molecule  in  which  each  functional 
jroup  or  the  repeating  unit  is  an  N-monosubstitut- 
sd  sulfonamide  or  sulfamide  depicted  in  formulas  - 
I)  through  (IV). 

5.  A  color  developer  composition  in  accor- 
iance  with  Claim  1,  wherein  said  compound  is 
ielected  from  the  group  consisting  of: 

J-(phenylsulfonyl)-p-toluenesulfonamide 

J-phenyl-benzene  sulfonamide 

I3.8  a!kyl-N-(phenylsulfonyl)-p-aminobenzoate 

l-a-(p-toluenesulfonyl)-DL-phenylalanine 

Mcarboxymethyl)-p-toluenesulfonamide 

Ho-(p-toluenesulfonamido)  phenyl]-p-toluenesul- 
snamide 

:3-8  a'kyl-N-(o-carboxyphenylsulfonyl)-p-amino- 
enzoate 

!-(o-carboxyphenylsulfonyl)-4-aminobenzophenone 

-(o-carboxyphenylsulfonyl)4- 
minobenzenesulfonamide 

-(4-d.i8  alkylphenyl)-o-carboxybenzenesul- 
mamide 

iN-<n<i,t-uiu3  ̂ aiKyipnenyi)-o-carboxybenzenesul- 
75  fonamide 

N-(diC,^alkylsulfamoyl)-p-toluenesulfonamide 

N-phenyl-N'-C,^  alkylsulfamide 
20 

N-benzoyl-N'-C,^  alkylsulfamide 

N-phenyl-N',  N"-diC14  alkylsulfamide 

>5  N-(diC^  alkylsulfamoyl)-a-aminophenylacetic  acid 

N-(o-(N*  ,N'-drC  i.3alkylsulfamoylamido)-phenyl- 
diC^alkylsulfamide  trimethylene  bis  (N-o-carboxyl- 
phenylsulfonyl)-p-aminobenzoate 

to 
N-toluenesulfonyl-a-aminophenylacetic  acid 

N-phenylsulfonyl-a-aminophenyiacetic  acid 

s  N-(m-carboxybenzoyl)-p-toluenesulfonamide 

N-(m-carboxybenzoyl)-benzenesulfonamide 

N-(m-carboxybenzoyl)-N',N'-dimethylsulfamide 
o 

N-(o-carboxybenzoyl)-p-toluenesulfonamide 

N-(o-carboxybenzoyl)-benzenesulfonamide 

5  N-(o-carboxybenzoyl)-N\N'-dimethylsulfamide 

N-(m-nitrobenzoyl)-p-toluene  sulfonamide 
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