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[Prior art]
O-substituted hydroxylamine compounds represented by O-
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 O-substituent is not quantitative.
The disadvantages of the conventional methods were
therefore the difficulty in obtaining the desired O-
substituted hydroxylamine compounds in a high yield as

well as the expenses of the purification process. For



wel | as the expenses of the purification process. For
1 exanple, regarding the synthesis of am no-oxyacetic
acid via aceto oxine disclosed in Volune 3 of
Collected Organic Synthesis, the yield is only 66 to
72% [Problemto be solved by the invention] The
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[Means for solving the problem]
Carrying out research on the production of O-
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.

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):

(MSO,),NOH + RX  (MSO,),NOR + HX * * * (1)



2 [wherein Mis an alkali nmetal atom R is an al kyl
group, al kenyl group, al kynyl group, aryl group,

aral kyl group, carboxyl group, ester group, or ether
group, where each group may have a substituent; and X
is a halogen atonj, and a process for hydr ogenat i ng
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synthetic nethod of hydroxylam ne salts (NH2OHA,

WHY Qiredrnits Bfvatd ibis Udhdsri Sme tidRDAforGhe et ¢ . )
production of O-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.

The hydroxylamine disulfonic acid alkali metal salts to
be used as starting materials for the reaction of the
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 (NH,OH:*A,
wherein A is an acid such as H,S0,, H,PO,, HCl, etc.).

It is therefore possible to use the compound generated

during the production of hydroxylamine as it is as the



It is therefore possible to use the conmpound generated
during the production of hydroxylamne as it is as the
3 starting material for the present invention. It is
al so possible to isolate the correspondi ng product
fron1the aqueous sol ution of sai d reaction, and then
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aryl group such as phenyl group, naphthyl grOUf and

am horeniteaptoign of the present invention, ogen
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.

Preferable examples for the substituent R of the
aforementioned halogen compounds RX are a C, alkyl
group such as methyl group, ethyl group, propyl group,
butyl group, pentyl group, and hexyl group; C,, alkenyl
group such as aryl group, propenyl group and butenyl
group; C,., 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



aral kyl group such as benzyl group and phenet hyl
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 4 C1_6 al kyl group and carboxyl group is t he
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formula (1) are not particularly limted, but the
reaction is generally carried out for about 1 to 20

hours at a tenperature of about 0 to 10Q0C, .preferabl
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produced according to the reaction of fornula (1) can
Hsutc ortverteac t ivw idegemsraklly Ocarried out for about 1
to 20 hours at a temperature of about 0 to 100°C,
preferably 10 to 80°C. However, the reaction time
should be suitably adjusted in consideration of the
amount of the reaction 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.

The O-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 O-
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



substituted hydroxyl am ne conmpounds by hydrogenati on.

The hydrogenati on can be carried out by heating the O-
substituted hydroxyl am ne disulfonic acid alkali neta
salts in an aqueous nmediumin the presence of a strong
acid such as sulfuric acid for hydrogenation, and then
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(3) The obtained 0- substituted hydroxyl am ne conpounds

example ;i sol ated as hydrochl oride salts by addition of
hydrochl oric acid, for exanple. [Exanples] |[Exanple
1] 500nL of an aqueous sol ution of hydroxyl am ne

di sulfonic acid sodiumsalt (2 nols/L) and 80g of 50%
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wer e given i nto anot her pressure-resistant container,
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container could inter-circulate, and then the contents
The obtained O-substituted hydroxylamine compounds can

be isolated as hydrochloride salts by addition of

hydrochloric acid, for example.

[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. 50.59 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 50°C. After the
pressure decrease inside the pressure-resistant

containers (indicating the termination of the reaction),



were m xed. The contents were stirred and m xed for 2
hours by nmai ntaining the tenperature inside the
pressure-resi stant containers at 50C. After the
pressure decrease inside the pressure-resistant
containers (indicating the term nation of the

reaction), 6 the . res | t tal
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hydrogenated liquid for neutralization, non-volatile
contents such as 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. 49°C) was obtained by distilling the
eluents of the column.

171.7g of 15% hydrochloric acid were added to 33g of
the obtained O-methyl hydroxylamine affording a 30%

aqueous solution of O-methyl hydroxylamine

hydrochloride.

[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 50°C after adding
94,59 of chloroacetic acid. When the pH of the reaction

liquid decreased to 9 or less and the termination of



hydrochl ori de. [Exanple 2] 500nL of an aqueous

sol ution of hydroxylam ne disulfonic acid sodium (2
nol s/ L) and 80g of 50% aqueous sodi um hydroxi de
solution were put into a beaker, and stirred for 24
hours at 50C after adding 94.5g of chloroacetic acid.
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The residue was recrystallized at roomtenperature,

A > -Oxystatletit 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 70°C 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%)).

[Effect of the invention]
According to the production method of the present
invention, it has become possible to produce O-
substituted hydroxylamine compounds at a high yield by
using industrially available hydroxylamine disulfonic

acid alkali metal salt as the starting material.

[Claims]



whi ch one nol ecul e of hydrochloric acid was
coordinated to two nol ecul es of am no-oxy acetic acid
was obtained (yield: 107g (98%). (Effect of the

i nvention] According to the production nethod of the
present invention, it has becone possible to produce

1.%e€1¥§c§tfé#t ORI A0 NG CONDAULScaled NI oh yiel d

u5|ng i ndust y ava ydroxyl ani ne

Emid€i dobk@hds NBSmbrsadhgas the starting
materl}g‘%;l1 [CJalngﬁéS 1. N@tﬁ%d for t he production of

Q prhsdédeit Bsh  Slygh Dixim@nd neulsstpouted hpdpokglagina
process for obtaining 0-substituted hydroxyl am ne

cil ek I Pon e aad 1d ah Keh 11 meedl sedlss by reaacthggaa

hydr oxyl am ne disulfonic acid alkali nmetal salt with a
Ha dolex pbarok g n@l s@limm o ¢ b ﬁbkab-r nwaa% 152l veesh 2
2NOH + RX (MS03) % gh i S an
awawe @f%@r%%wn t® T—%e a%°£3r?§+ gr bopmuLy kﬂék

rou al kynyl grou grou ar al k group,
fﬁgk OB pupX est Odm%ﬁﬁ +0H ether * ﬁﬁup wher e

@?r?{ﬁe:ﬁ{ Qi Pi &8Yn hQYﬁai‘%gHQEEgt 4ebty; &ndXds Aal agesup,

and a process rogenating the obtai ned
%%tal ?f@@p haﬂRQKYhagkaﬁpql&&bﬁo@ﬁbdyyCbﬁﬁi%&l 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 O-substituted
hydroxylamine compounds according to Claim 1, wherein M

is a sodium atom.

3. Method for the production of O-substituted
hydroxylamine compounds according to Claim 1 or 2,

wherein R is a C, , alkyl group or carboxyl group.

[Abstract]
The purpose of the present invention is to provide a
method for the production of O-substituted
hydroxylamine compounds at a high yield by using

industrially available starting material.



2. Method for the production of O substituted

hydr oxyl am ne conpounds according to Caim1l1, wherein
M is a sodiumatom 3.Method for the production of

O substituted hydroxyl am ne conpounds according to
d ain11 or 2, wherein Ris a Cl_6 al kyl group or
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acid alkali metal salt.
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