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©  Corrosion  inhibitors  containing  N,N,1-trisubstituted  prop-2-ynyl  amines. 

A  novel  acetylenic  amine  and  an  aqueous  composition 
containing  said  amine  for  inhibiting  the  corrosion  of  metals 
is  described.  The  composition  comprises  a  non-oxidizing 
acid,  and,  as  a  corrosion  inhibitor,  an  effective  amount  of 
tertiary  amine  containing  acetylenic  unsaturation  having  the 
formula: 

wherein  R1  and  R2  are  independently  C1-C8  alkyl  or  phenyl 
and  R3  is  selected  from  the  group  of  branched  chain  C7-C10 
alkyl,  cinnamyl  optionally  mono-  or  di-substituted  with  halo, 
C1-C8  alkyl  and/or  C1-C8  alkoxy;  mono-  or  di-similarly 
substituted  phenyl  or,  when  R1  and  R2  are  other  than  C1-C2 
alkyl,  then  R3  can  be  unsubstituted  phenyl. 



BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Inven t ion  

This  invention  relates  to  composit ions  for  inhibiting  the  corrosion  of  

metals  placed  therein,  and  to  novel  ace ty lenic   amines  for  such  use  as 

corrosion  i nh ib i to r s .  

2.  Descript ion  of  the  Prior  A r t  

In  the  field  of  oil-welling  acidizing,  it  is  necessary   to  use  inhibitors  to 

prevent  corrosion  of  the  oil-well  equipment   by  the  acid  solutions  employed .  

Many  d i f ferent   acetylenic   amines  have  been  proposed  or  used  as  corrosion 

inhibitors  for  oil-well  acidization;   see  e.g.  U.S.  patents   2,997,507;  3,079,345; 

3,107,221;  3,231,507;  3,268,524;  3,268,583;  3,382,179;  3,428,566;  3,496,232; 

3,705,106;  3,772,208;  3,779,935;  3,802,890;  3,816,322;  and  4,002,694;  and  the  

ar t icles   ent i t led   "Ethynylation"  by  W.  Reppe,  et  al.  Ann.  Chem.  59B,  1-224 

(1955);  and  "Acetylenic   Corrosion  Inhibitors"  by  Foster  et  al.,  Ind.  and  Eng. 

Chem.,  51,  825-8  (1959). 

Nonetheless ,   there  has  been  a  continuing  search  for  new  m a t e r i a l s  

which  are  highly  ef fec t ive   in  such  applicat ion.   More  part icularly,   it  is  des i red  

to  provide  new  and  improved  corrosion  inhibitors  which  are  pa r t i cu la r ly  

advantageous   in  commercia l   use  to  prevent  corrosion  of  metals  in  highly  ac id  

solutions,  even  after  prolonged  periods  of  use,  which  have  a  low  vapor  p ressure  

and  re la t ively   high  stabili ty  so  that  they  can  be  employed  at  the  high  t e m p e r a t u r e s  

which  prevail   in  modern  deep  drilling  operat ions ,   which  function  effect ively  a t  

low  concen t ra t ions ,   and  which  are  re la t ively  inexpensive  to  make .  

SUMMARY  OF  THE  INVENTION 

According  to  this  invention,  there  is  described  herein  novel  a ce ty l en i c  

amines  and  aqueous  compositions  for  inhibiting  the  corrosion  of  m e t a l s  

placed  therein  which  compr ises :  



(a)  a  t e r t i a ry   amine  as  a  corrosion  inhibitor  having  the  fo rmula :  

where  R1 and  R2  are  independent ly   alkyl  C1-C8,  or  phenyl;  and  R3 is  s e l e c t e d  

from  the  group  of  C7-C10  alkyl;  cinnamyl,   optionally  subst i tuted  with  halo,  

C1-C8  alkyl  and/or  C1-C8  alkoxy;  mono-  or  di-  similarly  subst i tuted  phenyl  or ,  

when  R  and  R2 are  other  than  C1-C2  alkyl,  then  R3 can  be  u n s u b s t i t u t e d  

phenyl;  and  

(b)  a  non-oxidizing  ac id .  

The  compounds  of  the  invention  are  made  by  a  ca ta lyt ic   r e a c t i o n ,  

followed  by  pur i f ica t ion ,   such as  by  molecular   dist i l lat ion  of  the  c r u d e  

react ion  product  under  vacuum,  or  liquid  c h r o m a t o g r a p h y .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  ca ta ly t i c   e thynyla t ion  reac t ion   be tween  a  secondary  amine ,  

an  aldehyde  and  ace ty lene ,   to  produce  the  desired  acetylenic   amines  of  t h i s  

invention.  proceeds  as  fo l lows:  

where  R1,  R2  and  R  are  as  defined  above.  
- 

Specific  examples   of  aldehyde  reac t ions   employed  in  this  inven t ion  

include  2-e thylhexanal ,   benzaldehyde,   c innamaldehyde ,   2 ,4 -d i ch lo robenz -  

aldehyde,  4 -me thy lbenza ldehyde ,   4 -e thoxybenza ldehyde ,   2 - ch lo robenza ldehyde ,  

2 ,4 -d ich loroc innamaldehyde ,   2 -ch lo roc innamaldehyde ,   2 - m e t h o x y c i n n a m a l d e h y d e ,  

4 -e thy lc innamaldehyde ,   e t c .  

The  reac t ion   is  carried  out  in  the  presence  of  an  ethynylat ion  c a t a l y s t ,  

such  as  is  used  for  commerc ia l   p repara t ion   of 'butynediol ;   see,  e.g.  U.S. 

patents   3,920,759;  4,117,248;  and  4,119,790.  The  p refer red   catalyst   is  a  

complex  cuprous  acetyl ide   prepared  from  a  precursor   containing  about  5-35% 

by  weight  of  copper,  and  2-3%  by  weight  of  bismuth,   as  the  oxides,  on  a  

magnesium  si l icate  carr ier .   However,  many  other  e thynylat ion  ca ta lys ts   and  

carriers  known  in  the  art  may  be  used  as  wel l .  



The  e thynyla t ion   react ion  can  be  run  under  either  low  or  high  p r e s s u r e  

conditions,  i.e.  a  partial   pressure  of  acetylene,   as  is  used  for  bu tyned io l ,  

general ly  from  about  0.1  a tmosphere   to  20  or  more  a tmospheres ,   either  in  a 

stirred  reac tor   with  a  slurried  catalyst ,   or  in  a  fixed  bed,  through  which  t he  

acetylene  and  the  solution  are  passed .  

The  e thynyla t ion   process  preferably  is  carried  out  in  the  presence  of  a 

solvent  in  which  the  r e ac t an t s   are  at  least  partially  soluble.  An  o rgan ic  

solvent  which  is  inert  to  the  reaction  may  be  used  advantageously;   p r e f e r a b l y  

it  is  also  volatile  so  that  it  can  be  easily  separa ted   from  the  react ion  p r o d u c t  

by  dist i l lat ion.   Alcohols,  hydrocarbons  and  other  organic  solvents  such  as  a 

ketone,  e.g.  m e t h y l e t h y l k e t o n e   or  acetone,   or  an  amide,  e.g.  d i m e t h y l  

formamide   may  be  used  for  this  purpose.  A  preferred   organic  solvent  is  e i t h e r  

dry  or  aqueous  methanol   or  i sopropanol .  

Water  also  is  a  suitable  solvent;  however,  water  does  not  c o m p l e t e l y  

dissolve  the  r eac t an t s ,   and  it  wets  the  catalyst ,   which  in ter feres   with  i n t i m a t e  

contact   with  the  organic  r eac tan t s .   Consequently,   e thynylat ion  react ion  r a t e  

is  slower  in  water  than  in  an  organic  solvent  which  forms  a  single  liquid  phase .  

However,  mixtures   of  an  organic  solvent  and  water  may  be  used,  most  su i t ab ly  

those  which  give  a  single  react ing  liquid  phase .  

In  a  typical  synthesis,   a  charge  is  made  of  the  r eac t an t s   in  r e l a t i v e l y  

s to ich iomet r i c   proport ions  of  the  secondary  amine  and  aldehyde  in  an 

alcoholic  solvent.   The  charge  then  is  heated  to  a  t e m p e r a t u r e   of  about  7 0   to 

1150C.,  preferably   850  to  105°C.,  and  acetylene  is  introduced  and  m a i n t a i n e d  

at  the  desired  pressure.   The  reaction  is  e f fec ted   over  a  period  of  from  less  

than  1  to  36  hours,  general ly  for  a  period  of  from  about  0.2  to  8  hours .  

The  crude  reac t ion   product  then  is  separa ted   from  the  catalyst ,   w h e r e  

necessary,   s tr ipped  of  solvent  by  rotary  evaporat ion  under  reduced  p r e s s u r e  

and  the  crude  react ion  mixture  is  purified  by  f rac t ional   dist i l lat ion  under  vacuum.  

Gas  ch romatograph ic   (GC)  assay  indicates  that  the  isolated  compounds  h a v e  

a  purity  of  at  least  85%,  and  usually  95%  or  more.  Some  decomposi t ion  o f  

the  compound  may  occur,  however,  at  the  t e m p e r a t u r e   of  the  assay .  

The  purified  compound  may be  cha rac te r i zed   by  its  IR  and  NMR  s p e c t r a .  

The  IR  spectrum  shows  the  presence  of  a  strong  sharp  C-H  s t r e t c h i n g  

absorption  band  at  about  3320  cm 1,  a t t r ibu tab le   to  the  ethynyl  group,  and  

an  absence  of  carbonyl  absorption  in  the  region  of  1600-1700  cm-1.  Where  the  

aldehyde  r eac tan t   is  a  benzaldehyde  or  c innamaldehyde,   the  NMR  s p e c t r u m  



of  the  product   shows  d i s t inc t ive   absorptions  related  to  t h e  

portion  of  the  molecule .   The  C-1  proton  is  evident  by  a  doublet   at  3 . 1 - 5 . 2 δ  

due  to  coupling  of  the  C-3  proton  with  the  C-1  proton.  The  C-3  proton  a l so  

shows  up  as  a  doublet  for  the  same  reason;  however,  at  2 . 0 - 3 . 0  δ .   In  t h e  

case  where  2 - e t h y l h e x a n a l   is  employed  as  the  aldehyde  r e a c t a n t ,   the  N M R  

spectrum  of  the  product   shows  dis t inct ive   absorptions  re la ted   to  t h e  

portion  of  the  molecule.   The  C-1  proton  is  evident   by  a  

4-CH  doublet  of  doublets   at  3 . 1 - 3 . 2 δ   due  to  coupling  of  the  C-3  proton  with  b o t h  

the  C=l  and  C=4  protons.   The  C-3  proton  also  shows  up  as  a  doublet   by 

coupling  with  the  C-1  proton;  however,   at  2 . 0 - 2 . 2 δ .   In  addit ion,   the  N M R  

spectrum  of  the  compounds  herein  reveals  the  absence  of  both  an  a l d e h y d e  

proton  absorpt ion,   which  is  present   in  the  s tart ing  mater ia l   at  9 - 1 0 δ ,   and  any  

N-H  a b s o r p t i o n .  

The  crude  e thynyla t ion   reac t ion   product  is  a  complex  mix ture   which ,  

in  the  case  of  e thy lhexana l ,   contains  predominate ly   3 - d i a l k y l a m i n o - 3 - p h e n y l -  

e thenylprop-1-yne,   3 -d ia lky lamino-3-ghenylprop-1-yne  o r   the  phenyl  s u b s t i t u t e d  

derivat ives  the reof   or  cor responding   N-phenylamino  der iva t ives ,   depending  on 

the  r e a c t a n t s   se lec ted .   In  the  case  of  e t h y l h e x a n a l r e a c t a n t ,   the  p r o d u c t  

contains  p r e d o m i n a t e l y   the  two  d ias te reo i somers   of  the  3 - d i a l k y l a m i n o - 3 - ( 1 -  

e thylpentyl )prop-1-yne ,   in  the  ratio  of  about  3:1  to  4:1  of  each  other .   In  

addition,  the  products   of  these  reac t ions   may  contain  some  of  the  c o r r e s p o n d i n g  

di-compound,   having  the  f o r m u l a :  

and  also  some  3 -d ia lky laminobu tyne ,   e.g.  R1R2NCH(CH3)C≡CH,  and,  d e p e n d i n g  

upon  reac t ion   condit ions,   un reac t ed   s tar t ing  materials ,   and  lesser  a m o u n t s  

of  other  m a t e r i a l s .  

The  r eac t ion   product   itself  may  be  used  as  a  corros ion  i n h i b i t o r  

without  pur i f ica t ion   or  isolation  of  the  predominate   compound  there in .   Th is  

option  is  pa r t i cu la r ly   a t t r a c t i v e   from  a  commercial   s tandpoin t ,   because   o f  

the  economic  f ea tu re ,   and,  indeed,  the  crude  reaction  product   o f t e n  

performs  as  well  or  be t te r   under  more  severe  testing  condi t ions  than  does  

the  purified  compound.   This  e f fec t   may  be  due  to  the  p resence   of  b y - p r o d u c t s  

in  the  reac t ion   product   which  may  act  as  a  synergist  with  the  p r e d o m i n a t e  

compound .  



The  corros ion- inhibi t ing  composit ions  of  the  invention  may  be  used 

at  varying  concen t ra t ions .   What  is  an  e f fec t ive   amount  in  a  pa r t i cu l a r  

application  will  depend  upon  local  operat ing  conditions.  For  example,  the  

t empera tu re   and  other  cha rac t e r i s t i c s   of  the  acid  corrosion  system  will  have  

a  bearing  upon  the  amount  of  inhibitor  to  be  used.  The  higher  the  t e m p e r a t u r e  

and/or  the  higher  the  acid  concen t ra t ion ,   the  greater   is  the  amount  of  

corrosion  inhibitor  required  to  give  opt imum  results.  In  general,  however ,  

it  has  beenfound  that  the  corrosion  inhibitor  composit ion  of  the  invent ion  

should  be  employed  at  a  concen t ra t ion   of  between  0.01  and  2%,  p r e f e r a b l y  

between  0.01%  and  1.2%,  by  weight  of  the  aqueous  acidic  solution,  a l though 

higher  concent ra t ions   can  be  used  when  condit ions  make  them  desirable.  An 

inhibitor  concent ra t ion   between  0.05%  and  0.75%  by  weight  is  of  the  mos t  

general  use,  par t icular ly   at  e levated  t e m p e r a t u r e s ,   e.g.  in  the  ne ighborhood 

of  200°F .  

The  acidic  solution  itself  can  be  dilute  or  concent ra ted   as  desired,  and 

can  be  of  any  of  the  specific  concen t ra t ions   customari ly  used  in  t r e a t i n g  

metals,  e.g.  f e r rousmeta l s ,   or  for  operat ions  involving  contact   of  acidic  so lu t ions  

with  such  metals  in  oil-well  acidizing.  General ly   the  acid  content  is  a b o u t  

5  to  80%,  and,  in  most  operat ions  of  the  cha rac t e r   indicated,  acid  c o n c e n t r a -  

tions  of  10-15%  by  weight  are  employed.  Non-oxidizing  inorganic  acids  a r e  

the  most  common  acids  used.  

The  invention  will  now  be  described  in  more  detail  by  the  fol lowing 

example  which  is  for  i l lustrat ion  only,  and  not  by  way  of  l imi t a t ion .  

EXAMPLES  1-4 

A  charge  is  made  to  a  1-1.  st irred  au toc lave   consisting  of  1  mole  (129  g) 

of  dibutylamine,  1  mole  of  the  aldehyde  shown  in  Table  I,  25  g  of  a  35  wt.  % 

Cu-containing  ca ta lys t ,   prepared  as  described  in  U.S.  4,119,790,  as  a  powder ,  

and  350  ml  of  i sopropanol .  

The  reactor  is  purged  well  with  ni trogen,   released  to  a t m o s p h e r i c  

pressure,  and  the  r eac t an t s   are  heated  to  95°C.  The  vapor  pressure  at  th is  

point  is  recorded.  Acetylene  then  is  admi t ted   at  a  pressure  of  100  psig  above  

the  recorded  pressure.  The  amount  of  ace ty lene   furnished  to  the  r e a c t i o n  

is  measured  by  the  loss  in  weight  of  the  supply  cy l inder .  



After  about  12-24  hrs.,  corresponding  to  the  absorption  of  1  mole  of  

ace ty lene   (26  g),  the  reactor  is  cooled  and  the  product   is  discharged.  The 

reac t ion   mixture  is  f i l tered  to  remove  ca ta lys t   and  str ipped  of  solvent  by 

rotary   evapora t ion .   The  weight  %  of  crude  reac t ion   product,   indicated  in 

Table  I,  is  obtained  by  gas  ch romatograph ic   analysis.   The  crude  mixture  can  t h e n  

be  purified  by  vacuum  distillation  under  condi t ions  repor ted   in  Table  I  and 

gas  ch roma tog raph ic   assays  indicates  the  weight  %  of  purified  p roduc t  

(also  r e p o r t e d ) .  





EXAMPLES  5-14 

Using  the  same  procedure  as  described  in  Example  1  except  that  a  c h a r g e  

of  the  dialkylamine  and  subs t i tu ted   benza ldehyde   appropriate   for  the  des i r ed  

ace ty lenic   amines  is  used,  the  following  compounds  listed  below  are  ob ta ined .  

Their  purity  by  GC  analysis,  boiling  point,  and  dist inct ive  absorptions  in  the  IR 
(cm-1)  and  NMR  ( δ )   associa ted  w i t h   CHC≡CH  are  i nd i ca t ed .  

(5)  D imethy lamino-3 - (4 -ch lo ropheny l ) -p rop-1 -yne ;   84%;  ir  3320  cm-1; 

nmr  4.55(d)  and  2.6(d). 

(6)  D ibu ty lamino-3- (4 -methy lpheny l ) -p rop-1 -yne ;   94.7%, 160°/1  mm.  ir; 

3330  c m  ;   nmr  4.8  and  2.3(d). 

(7)  D ibu ty lamino-3- (4 -methoxypheny l ) -p rop-1 -yne ;   95.3%;  137°/0.5  mm;  

ir  3 3 2 0  c m  ;   nmr  4.78(d)  and  2.45(d).  

(8)  Dibu ty lamino-3- (2 ,4 -d ich lorophenyl ) -p rop-1-yne ;   and  ir  3320  cm-1; 

nmr  5.08(d)  and  2.9(d). 

(9)  Dibu ty lamino-3- (4-ch lorophenyl ) -p rop-1-yne ;   87%;  1310/0.8  m m ;  

ir  3320  cm-1;  nmr  4.8(d)  and  2.4(c).  

(10)  Dimethylamine   and  4 -ch lorobenza ldehyde ;   d i m e t h y l a m i n o - 3 - ( 4 - c h l o r o p h e n y l )  

prop-1-yne.  

(11)  Dibutylamine  and  4 -me thoxybenza ldehyde ;   d i b u t y l a m i n o - 3 - ( 4 - m e t h o x y p h e n y l )  

prop-1-yne.  

(12)  Dibutylamine  and  2 ,4 -d ich lorobenza ldehyde ;   d ibu ty l amino -3 - (2 ,4 -d i ch lo ro -  

phenyl)  p rop-1-yne .  

(13)  Dibutylamine  and  4 -ch lorobenza ldehyde ;   d ibu ty l amino-3 - (4 -ch lo ropheny l )  

prop-1-yne.  

(14)  Dihexylamine  and  2 -ch lorobenza ldehyde ;   d ihexy lamino-3 - (2 -ch lo ropheny l )  

prop-1-yne.  

d  =  d o u b l e t  

c  =  c o m p l e x  



It  is  to  be  understood  that  other  compounds  of  this  invention  are  p repared  

by  subs t i tu t ion   of  the  appropria te   aldehyde  and/or  secondary  amine  s t a r t ing  

mater ia l   in  examples  1-4  above.  Accordingly,   for  example  the  N,N-diphenyl 

subs t i tu ted   acetylenic   amine  products   are  produced  by  using  N,N-diphenyl-amine 

as  the  s tar t ing   material;   the  N,N-dipropyl  ace ty lenic   amine  products  a r e  

prepared  by  employing  N,N-dipropyl  amine  r eac tan t ;   the  N-me thy l -N-pheny l  

ace ty len ic   amine  products  are  obtained  from  N - m e t h y l - N - p h e n y l a m i n e  

r eac t an t ;   e t c .  

The  corresponding  cinnamyl  subs t i tu ted   products  of  this  invention  are 

obtained  by  subst i tut ing  for  c innamaldehyde   in  Example  3  the  following 

c o m p o u n d s  

2 - c h l o r o c i n n a m y l a l d e h y d e  

2 , 4 - d i c h l o r o c i n n a m a l d e h y d e  

2 - e t h y l c i n n a m a l d e h y d e  

4 - m e t h o x y c i n n a m a l d e h y d e  

and  other  homologous  c innamaldehyde  r eac t an t s .   Similarly  subs t i t u t ed  

benza ldehyde   reac tan t s   provide  the  correspondingly   subs t i tu ted   products .  

The  most  preferred  inhibitors  of  this  invention  are  the  dialkylamino 

ha logena ted   phenyl  prop-1-ynes  and  d ibutylamino  a lkylpenty lprop-1-ynes .  



EXAMPLES  16-61 

The  compounds  of  the  present  invention  were  tes ted  in  the  usual  way  to  

determine  their  e f fec t iveness   as  corrosion  inhibitors.   In  such  tests,  strips  of  1020 

carbon  steel  of  the  dimensions  2.5"  x  1.0"  x  0.20"  were  first  degreased  wi th  

methylethyl   ketone  and  then  descaled  by  soaking  in  10%  hydrochloric  ac id  

solution  containing  approximate ly   0.1%  propargyl  alcohol.  The  coupons  t h e n  

were  cleaned  with  a  brush  and  thoroughly  rinsed  with  water.   After  rinsing,  t he  

coupons  were  soaked  in  2%  sodium  carbonate   solution,  rinsed  successively  w i t h  

water  and  ace tone   and  air  dried.  The  surface  dimensions  of  the  c l e a n e d  

coupons  were  de te rmined   with  the  vernier  scale  and  the  coupons  were  a l lowed  

to  dry  in  a  des icca tor .   Before  use  the  coupons  were  weighed  on  an  a n a l y t i c a l  

ba lance .  

The  tests  were  carr ied  out  in  a  4  oz.  jar  containing  a  weighed  a m o u n t  

of  the  inhibitor.   The  total  solution  weight  was  taken  to  100.0  g  with  t he  

addition  of  hydrochloric   acid  solutions  at  concen t ra t ions   noted  in  Table  II. 

The  coupon  then  was  placed  in  the  mixture  and  the  jar  loosely  capped  and 

placed  in  a  80°C.  oil  bath.  After  the  designated  hours,  the  jar  was  r e m o v e d  

from  the  oil  bath  and  the  contents   were  allowed  to  a t ta in   ambient   condi t ions .  

The  coupon  was  removed  from  the  acid  solution,  thoroughly  washed  with  w a t e r ,  

2%  sodium  carbona te   solution,  again  with  water,   and  finally  rinsed  wi th  

acetone.  After  air  drying  the  coupon  was  kept  in  a  des icca tor   before  weighing 

and  the  net  weight  loss  was  ca lcula ted   by  the  es tabl ished  p r o c e d u r e .  

Controls   also  were  run  using  no  inhibitor  whatsoever ,   and,  for  c o m p a r a t i v e  

purposes,  with  other  re la ted  compounds .  

The  test   results  are  presented  in  following  Table  n  where  a  lower  va lue  

of  weight  loss  represent   be t ter   corrosion  inhibi t ion.  







As  is  seen  from  the  data  in  Table  II,  the  compounds  of  the  i nven t ion  

exhibit  excellent   corrosion  inhibition  for  metal  in  aqueous  acid  so lu t ion .  

These  compounds  perform  substant ial ly  bet ter   than  the  corresponding  d ia lkyl -  

amino  compounds  which  are  unsubst i tu ted   or  which  contain  lower  a lkyl  

subst i tut ions,   either  s t raight   chain,  branched  chain  or  cyclic.  This  result  is 

a t t r ibu tab le   primarily  to  the  long  chain  alkyl  group  and  its  branching  g roups  

at  the  1-posi t ion.  

While  the  invention  has  been  described  with  re ference   to  c e r t a i n  

embodiments   thereof ,   it  will  be  understood  that  modificat ions  and  c h a n g e s  

may  be  made  which  are  within  the  skill  of  the  art  and  the  scope  of  t h i s  

inven t ion .  



1.  A  c o m p o u n d   of   t h e   f o r m u l a :  

w h e r e i n   R  a n d   R2  a r e   i n d e p e n d e n t l y  

a l k y l   C 1 - C 8 ,   o r   p h e n y l   and  R3  i s  a   b r a n c h e d  

c h a i n   C 7 - C 1 0   a l k y l ;   c i n n a m y l ,   o p t i o n a l l y  

s u b s t i t u t e d   w i t h   h a l o ,   C1-C8  a l k y l   o r   C 1 - C 8  

a l k o x y ;   mono-   o r   d i -   s i m i l a r l y   s u b s t i t u t e d  

p h e n y l   o r ,   when  R1  a n d   R2  a r e   o t h e r   t h a n   C 1 - C 2  

a l k y l ,   t h e n   R3  c a n   be   u n s u b s t i t u t e d   p h e n y l .  

2.  A  c o m p o u n d   a c c o r d i n g   t o   C l a i m   1  

w h e r e i n   b o t h   R1  and   R2  a r e   t h e   s a m e .  

3.  A  c o m p o u n d   a c c o r d i n g   to   C l a i m   2  

w h e r e i n   b o t h   R1  and   R2  a r e   b u t y l   and   R3  i s  

h a l o g e n a t e d   p h e n y l ,   p h e n y l   o r   p h e n y l e t h e n y l .  

4.  A  c o m p o u n d   of   C l a i m   3  w h i c h   i s  

3 - d i b u t y l a m i n o - 3 - ( c h l o r o p h e n y l )   p r o p - 1 - y n e .  

5.  A  c o m p o u n d   of   C l a i m   2  wh ich   i s  

3 - d i b u t y l a m i n o - 3 - ( 1 - e t h y l p e n t y l )   p r o p - 1 - y n e .  



6.  A  c o m p o u n d   o f   C l a i m   2  w h i c h   i s  

3 - d i h e x y l a m i n o - 3 - p h e n y l   p r o p - 1 - y n e .  

7.  A  c o m p o u n d   o f   C l a i m   1  w h i c h   i s  

3 - N - m e t h y l - N - p h e n y l a m i n o - 3 - ( l - e t h y l p e n t y l )   p r o p -  

1 - y n e .  

8.  A  c o r r o s i o n   i n h i b i t o r   f o r   a q u e o u s  

s o l u t i o n s   o f   m i n e r a l   a c i d s   c o n s i s t i n g  

e s s e n t i a l l y   o f   t h e   c r u d e   r e a c t i o n   p r o d u c t  

o b t a i n e d   by  t h e   c a t a l y t i c   e t h y n y l a t i o n   of   a  

s e c o n d a r y   a m i n e   R 1  R 2  N H ,   and  an  a l d e h y d e   o f   t h e  

f o r m u l a   R3-CHO  w i t h   a c e t y l e n e ,   w h e r e i n   R1,  R 2  

and  R 3  a r e   as  d e f i n e d   i n   C l a i m  1 .  

9.  An  a q u e o u s   c o m p o s i t i o n   f o r  

i n h i t i b i t i n g   t h e   c o r r o s i o n   o f   m e t a l s   p l a c e d  

t h e r e i n   c o m p r i s i n g :  

( a )   an  e f f e c t i v e   a m o u n t   o f   a  

c o r r o s i o n - i n h i b i t i n g   c o m p o u n d   a c c o r d i n g   to  a n y  

one  of   C l a i m s   1  to   7,  o r   i n h i b i t o r   a c c o r d i n g  

to  C l a i m   8;  a n d  

(b )   a  n o n - o x i d i z i n g   a c i d .  



10.  A  m e t h o d   of  i n h i b i t i n g   t h e  

c o r r o s i v e   a c t i o n   of   an  a q u e o u s   s o l u t i o n   of   a  

n o n - o x i d i z i n g   a c i d   on  a  m e t a l ,   c o m p r i s i n g  

m a i n t a i n i n g   i n   s a i d   s o l u t i o n   an  e f f e c t i v e   a m o u n t  

of   t h e   c o r r o s i o n   i n h i b i t o r   as  d e f i n e d   i n   C l a i m  

8  o r   a  c o m p o u n d   as  d e f i n e d   i n   any   one   o f  

C l a i m s   1  to   7 .  



1.  A  c o m p o u n d   o f   t h e   f o r m u l a :  

w h e r e i n   R1  a n d   R2  a r e   i n d e p e n d e n t l y  

a l k y l   C 1 - C 8 ,   o r   p h e n y l   and   R 3  i s  a   b r a n c h e d  

c h a i n   C 7 - C 1 0   a l k y l ;   c i n n a m y l ,   o p t i o n a l l y  

s u b s t i t u t e d   w i t h   h a l o ,   C 1 - C 8   a l k y l   o r   C l - C 8  

a l k o x y ;   m o n o -   o r   d i -   s i m i l a r l y   s u b s t i t u t e d  

p h e n y l   o r ,   when   RI  a n d   R2  a r e   o t h e r   t h a n   C 1 - C 2  

a l k y l ,   t h e n   R 3  c a n   be  u n s u b s t i t u t e d   p h e n y l .  

2.  A  c o m p o u n d   a c c o r d i n g   t o   C l a i m   1 .  

w h e r e i n   b o t h   R 1  a n d   R Z  a r e   t h e   s a m e .  

3.   A  c o m p o u n d   a c c o r d i n g ,   t o   C l a i m   2  

w h e r e i n   b o t h   R1  and   R2  a r e   b u t y l   a n d   R3  i s  

h a l o g e n a t e d   p h e n y l ,   
p h e n y l  m e t h y l a  t e d  p h e n y l ,  o r  p h e n y l e t h e n y l .  

4 .   A  c o m p o u n d   o f   C l a i m   3  w h i c h   i s  

3 - d i b u t y l a m i n o - 3 - ( c h l o r o p h e n y l )   p r o p - 1 - y n e .  

5.  A  c o m p o u n d   o f   C l a i m   2  w h i c h   i s  

3 - d i b u t y l a m i n o - 3 - ( 1 - e t h y l p e n t y l )   p r o p - 1 - y n e .  



6.  A  c o m p o u n d   o f   C l a i m   2  w h i c h   i s  

3 - d i h e x y l a m i n o - 3 - p h e n y l   p r o p - 1 - y n e .  

7.  A  c o m p o u n d   o f   C l a i m   1  w h i c h   i s  

3 - N - m e t h y l - N - p h e n y l a m i n o - 3 - ( 1 - e t h y l p e n t y l )   p r o p -  

1 - y n e .  

8.  A  c o r r o s i o n   i n h i b i t o r   f o r   a q u e o u s  

s o l u t i o n s   o f   m i n e r a l   a c i d s   c o n s i s t i n g  

e s s e n t i a l l y   o f   t h e   c r u d e   r e a c t i o n   p r o d u c t  

o b t a i n e d   by   t h e   c a t a l y t i c   e t h y n y l a t i o n   o f   a  

s e c o n d a r y   a m i n e   R1  R2  NH,  a n d  a n   a l d e h y d e   o f   t h e  

f o r m u l a   R3-CHO  w i t h   a c e t y l e n e ,   w h e r e i n   R1 ,   R 2  

and   R3  a r e   a s   d e f i n e d   i n   C l a i m   1 .  

9.  An  a q u e o u s   c o m p o s i t i o n   f o r  

i n h i b i t i n g   t h e   c o r r o s i o n   o f   m e t a l s   p l a c e d  

t h e r e i n   c o m p r i s i n g :  

( a )   an  e f f e c t i v e   a m o u n t   o f   a  

c o r r o s i o n - i n h i b i t i n g   c o m p o u n d   a c c o r d i n g   t o   a n y  

o n e   o f   C l a i m s   1  t o   7,  o r   i n h i b i t o r   a c c o r d i n g  

to   C l a i m   .8;  a n d  

( b )   a  n o n - o x i d i z i n g   a c i d .  




	bibliography
	description
	claims
	search report

