
(PCT-824) (Translation) JP Patent Appln. Disclosure No. 2002-066964 - March
12, 2002 Applicant: Nisshin Kako K.K., JP [Title of the invention] Method
for the production of 0-substituted hydroxylamine  compounds [Claims]  1.
Method for the production of 0-substituted hydroxylamine  compounds
comprising: a process for obtaining 0-substituted hydroxylamine  disulfonic
acid alkali metal salts by reacting a  hydroxylamine disulfonic acid alkali
metal salt with a  halide according to the following formula (1): (MS03)
2NOH + RX -) (MS03) 2NOR + HX (1) [wherein M is an alkali metal atom; R is
an alkyl group,  alkenyl group, alkynyl group, aryl group, aralkyl group,
carboxyl group, ester group, or ether group, where each  group may have a
substituent; and X is a halogen atom],  and a process for hydrogenating the
obtained O-substituted  hydroxylamine disulfonic acid alkyl metal salt. 2.
Method for the production of 0-substituted hydroxylamine  compounds
according to Claim 1, wherein M is a sodium 1 



atom. 3. Method for the production of 0-substituted hydroxylamine  compounds
according to Claim 1 or 2, wherein R is a C1_6  alkyl group or carboxyl
group. [Detailed description of the invention]  [0001] [Technical field of
the invention] The present invention relates to a method for the  production
of O-substituted hydroxylamine compounds. [0002]  [Prior art] 0-substituted
hydroxylamine compounds represented by  0-methyl substituted hydroxylamine
compounds are  compounds used as intermediates for the production of
various pharmaceutical compounds and pesticides.  Production methods via
amineoximes or hydroxy  phthalimides using hydroxyl amine as starting
material  represent the conventional technique. However, such  conventional
methods require the use of hydroxyl amine,  which needs to be handled with
care, as the starting  material. Furthermore, the elimination of the ketone
and  phthalic acid moiety, respectively by hydrogenation  after introducing
the 0-substituent is not quantitative.  The disadvantages of the
conventional methods were  therefore the difficulty in obtaining the desired
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2 substituted hydroxylamine compounds in a high yield as  well as the
expenses of the purification process. For  example, regarding the synthesis
of amino-oxyacetic acid  via aceto oxime disclosed in Volume 3 of Collected
Organic  Synthesis, the yield is only 66 to 72%. [0003]  [Problem to be
solved by the invention] The purpose of the invention is to provide a method
for  the production of O-substituted hydroxylamine compounds  with a high
yield using industrially available starting  materials. [0004]  [Means
for-solving  the problem] Carrying out research on the production of
0-substituted  hydroxylamine compounds in a high yield, the inventors  of
the present invention came to find a novel method by  using industrially
available hydroxylamine disulfonic  acid alkali metal salt as starting
material. [0005]  The present invention concerns a method for the
production of O-substituted hydroxylamine compounds  comprising: a process
for obtaining O-substituted hydroxylamine  disulfonic acid alkali metal
salts by reacting a  



hydroxylamine disulfonic acid alkali metal salt with a halide according to
the following formula (1): [0006] (MSO3) 2NOH + RX -+ (MSO3) 2NOR + HX
(1) [0007]  [wherein M is an alkali metal atom; R is an alkyl group,
alkenyl group, alkynyl group, aryl group, aralkyl group,  carboxyl group,
ester group, or ether group, where each  group may have a substituent; and X
is a halogen atom]  and a process for hydrogenating the obtained
O-substituted  hydroxylamine disulfonic acid alkyl metal salt. [0008]
[Embodiment of the invention] The present invention concerns a method for
the  production of 0-substituted hydroxylamine compounds by  using a
hydroxylamine disulfonic acid alkali metal salt  as starting material and
reacting it with halogen compounds (e.g. alkylating agents) to carry out a
conversion into O-substituted hydroxyloamine disulfonic  acid alkali metal
salt, and then hydrogenating said metal  salt. [0009]  The hydroxylamine
disulfonic acid alkali metal salts to  be used as starting materials for the
reaction of the 



4 present invention are compounds exemplified by  hydroxylamine disulfonic
acid sodium salt, which can be  easily obtained by reacting sodium bisulfite
with sodium  nitrite in an aqueous solution, according to a known  synthetic
method of hydroxylamine salts (NH2OH  A, wherein  A is an acid such as
H2SO4, H3PO4, HCl, etc.). It is therefore possible to use the compound
generated  during the production of hydroxylamine as it is as the  starting
material for the present invention.  [Translator's note: we believe that the
sentence refers  to the use of the reaction mixture.] It is also possible
to isolate the corresponding product from the aqueous  solution of said
reaction, and then use it as the starting  material for the present
invention. Also, an aqueous  solution of the hydroxylamine disulfonic acid
alkali  metal salt can be directly used for the reaction of the  present
invention. Sodium salt is the typical example of  the alkali metal salt, but
it is also possible to use  potassium salt and lithium salt. (0010]  In the
reaction of the present invention, a halogen  compound represented by RX,
such as an alkylating agent,  is reacted with the aforementioned
hydroxylamine  disulfonic acid alkali metal salt in the presence of an  



aqueous medium. [0011] 5 Preferable examples for the substituent R of the
aforementioned halogen compounds RX are a C1_6 alkyl group  such as methyl
group, ethyl group, propyl group, butyl  group, pentyl group, and hexyl
group; C1_6 alkenyl group  such as aryl group, propenyl group and butenyl
group; C1-6  alkynyl group such as acetylene group, propynyl group,  and
butynyl group; aryl group such as phenyl group,  naphthyl group, and
anthranil group; aralkyl group such  as benzyl group and phenethyl group;
carboxyl group;  ester group such as ethoxy carbonyl group; and ether group
such as ethoxy ethyl group; where each of which can be  substituted. The use
of a C1_6 alkyl group and carboxyl  group is the most preferred. Examples of
the  substituents which may substitute R are alkyl group,  alkoxy group,
aryl group, aralkyl group, halogen atom,  halogen-containing alkyl group,
etc. [0012)  X is a halogen atom such as chlorine, bromine, fluorine,  and
iodine. The use of chlorine is preferred. [0013)  Reaction temperature and
reaction time of the reaction  according to formula (1) are not particularly
limited,  



but the reaction is generally carried out for about 1 to  20 hours at a
temperature of about 0 to 1002C, preferably  10 to 8 02 C . However, the
reaction time should be suitably  adjusted in consideration of the amount of
the reaction 6 material. When the halogen compound represented by RX  is
gaseous at the reaction temperature, the reaction is  preferably carried out
by using a pressure-resistant  container such as an autoclave as the
reactor. [0014]  The 0-substituted hydroxylamine disulfonic acid alkali
metal salts produced according to the reaction of formula  (1) can be
converted into the desired O-substituted  hydroxylamine compounds by
hydrogenation. The  hydrogenation can be carried out by heating the 0-
substituted hydroxylamine disulfonic acid alkali metal  salts in an aqueous
medium in the presence of a strong  acid such as sulfuric acid for
hydrogenation, and then  neutralizing the same with a base such as sodium
hydroxide.  The hydrogenation can proceed via reactions represented  by the
following formula (2) and (3), for example: [0015] (MSO3)  2NOR + H2O --)
(H2NOR) 2 - H2SO4 + H2SO4 (2) (H2NOR) 2  H2SO4 + H2SO4 + NaOH -, H2NOR +
Na2SO4  



(3) (0016]  The obtained 0-substituted hydroxylamine compounds can  be
isolated as hydrochloride salts by addition of 7 hydrochloric acid, for
example. [0017]  [Examples)  [Example 1] 500mL of an aqueous solution of
hydroxylamine disulfonic   acid sodium salt (2 mols/L) and 80g of 50%
aqueous sodium  hydroxide solution were put into a pressure-resistant
container. 50.5g of methyl chloride were given into  another
pressure-resistant container, and the two  pressure-resistant containers
were connected to each  other so that the contents of each container could
inter-circulate, and then the contents were mixed. The  contents were
stirred and mixed for 2 hours by maintaining  the temperature inside the
pressure--resistant containers  at 509C. After the pressure decrease inside
the  pressure-resistant containers (indicating the  termination of the
reaction), the pressure-resistant  containers were opened, and the reaction
liquid (aqueous  solution of the obtained 0-methyl hydroxylamine  disulfonic
acid sodium salt) was removed. 



9.8g of concentrated sulfuric acid were added to the  reaction liquid, and
the mixture was heated at about 902C  for 24 hours under normal pressure,
and then the mixture  was hydrogenated to eliminate the sulfonic acid groups
from the reaction product. After adding 330g of 50%  aqueous sodium
hydroxide solution to the hydrogenated  liquid for neutralization,
non-volatile contents such as 8 salts contained in the neutralized liquid
were removed  by using a strip column. After that 66g (yield: 80%) of
O-methyl hydroxylamine (boiling point: approx. 492C) was  obtained by
distilling the eluents of the column. 171.7g of 15% hydrochloric acid were
added to 33g of the  obtained 0-methyl hydroxylamine affording a 30% aqueous
solution of 0-methyl hydroxylamine hydrochloride. [00181  [Example 2] 500mL
of an aqueous solution of hydroxylamine disulfonic  acid sodium (2 mols/L)
and 80g of 50% aqueous sodium  hydroxide solution were put into a beaker,
and stirred  for 24 hours at 502C after adding 94.5g of chloroacetic   acid.
when the pH of the reaction liquid decreased to  9 or less and the
termination of the reaction was confirmed,  9.8g of concentrated sulfuric
acid were added to the  reaction liquid, and the mixture was heated for 24
hours  



at approx. 902C under normal pressure to hydrogenate the  reaction product
(0-carboxyl hydroxylamine disulfonic  acid sodium salt) and cleave off its
sulfonic acid groups.  50% aqueous sodium hydroxide solution was gradually
added  to the hydrogenated solution until the pH became around  7 for
neutralization, and then the obtained amino-oxy  acetic acid was extracted
by using 700mL of ethyl acetate.  The ethyl acetate was removed from the
extract under  reduced pressure, and then 104g of 37% hydrochloric acid
were added to the residue. The mixture was heated to 702C 9 to dissolve the
residue. The residue was recrystallized  at room temperature, and a crystal
in which one molecule  of hydrochloric acid was coordinated to two molecules
of  amino-oxy acetic acid was obtained (yield: 107g (98%) ) . [0019]
[Effect of the invention] According to the production method of the present
invention, it has become possible to produce 0- substituted hydroxylamine
compounds at a high yield by  using industrially available hydroxylamine
disulfonic  acid alkali metal salt as the starting material. 10 


