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28FEB2007 (PCT-824) (Translation) [Title of the

i nvention] Method for the productiaon of O substituted

hydr oxyl am ne conpounds [Detail ed description of the 28 FEB 2007

i nvention] [Technical field of the invention] The

present invention relates to a nethod for the —m
(PQR-cBRAEX i on of O substituted hydr oxyl am ne conpound
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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 guantitative.
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



1 2 8 FEB 2007 exanple, regarding the synthesis of

am no- oxyacetic acid via aceto oxine disclosed in . 28 FEB 2007

Vol une 3 of Collected Oganic Synthesis, the yield is

only 66 to 720. [Problemto be solved by the

i nvention] The purpose of the invention is to provide
‘eaanmpilleod fegrardimey priod utntdre sofs 0o B HIsind tbegacetic

hydr oxyl am ne conpounds with a high yield using
aicaduytiei @defrcave | &l stlaseddgin e kbaneal 3. of MBahketbed

sol ving the problen] Carrying out research on the
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in a high yield, the inventors of the present

invention canme to find a novel method by using
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whyth exyigh neldiduldion cirmbistm &bly aesdlalshétswathing
hal i de according to the following formula (1): (MQO3)
maNerial®X (MSGB) 2NOR + HX . (1) 2

[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 presetit 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)



28 FEB 2007 [wherein Mis an alkali nmetal atom R s

an al kyl group, al kenyl group, alkynyl group, aryl 78 FEB 2007

group, aral kyl group, carboxyl group, ester group, or

et her group, where each group nmay have a substituent;

and X is a halogen aton], and a process for
[whyﬁem@ewausuﬁnrmﬂkﬁﬁnjmedar>aubmtiRuﬁsdan alkyl group,

hydr oxyl am ne di sul fonic acid al kyl netal salt.
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concerns a nmethod for the production of C>subst|tuted
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h present invention are conpounds exenplified by
hydr oxyl am ne di sul fonic acid sodiumsalt, which can
be easily obtained by reacting sodiun1bisu|fite Wi th

[Ergpatiiment t of t héninvengdeods sol ution, according to a

known synthetic nethod of hydroxylan1ne sal ts ( NH20HA,
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using a hydroxylamine disulfonic acid alkali metal salt
as étarting material and reacting it with halogen
eompounds (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

(jj 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 agqueous 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 poesible to use the compound generated

during the production of hydroxylamine as it is as the



328FEB 2007 starting material for the present
invention. It is also possible to i,solate the 7 8 FEB 2007
correspondi ng product fromthe aqueous solution of
said reaction, and then use it as the starting
material for the present invention. Al so, an aqueous

s8akuihgnmat etria 1hydroxyHea mirees edits ulrfvenitcioraci Tk alkaiso
netal salt can be directly used for the reaction of

poheiplestnt iisplans ¢ie Sedingapsalding predugty pfrem the
exanple of the alkali netal salt, but_ it is also
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'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, alkynyi 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



where each of which can be substituted. The use of a 4
28 FEB 2007 C1-6 al kyl group and carboxyl group is 78 FEB 2007
the nost preferred. Exanples of the substituents which
may substitute R are al kyl group, al koxy group, aryl
group, aral kyl group, halogen atom
Chal @byl conoapning akkpbxylogpougt d.s Xhes mosalrogeierred.
atom such as chlorine, brom ne, fluorine, and iodine.
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represented by RX is gaseous at the reaction
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using a pressure-resistant contai ner such as an
aut ocl ave as the reactor. The O substituted
hydroxyl am ne di sulfonic acid alkali nmetal salts
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‘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 gaseoué 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



acid such as sulfuric acid for hydrogenation, and then
5 2 8 FEB 2007 neutralizing the sane with a base such 2 8 FEB 2007
as sodi um hydr oxi de. The hydrol yzati on can proceed via
reactions represented by the followng formula (2)
and (3), for exanple: (MS03)2NOR + H20 (H2NCR) 2. H2SO4
+ H2SO4 . . . (2) (H2NOR)2H2S04 + H2SO4 + NaCOH H2NOR
neuNg23dx ing thq 3jamdhel obt ai bede Ossabstaist waedium
hydr oxyl am ne conpounds can be isolated as
hpgaegdkicor iTdee shydsobyzaddpni eanob riegdest itior i teaacidns
for exanple. [ExanplesL [ Exanpl e 1] 500nL of an
rSREESSE LSS RY dhof L Py uP Bk afPRBUdRsUR) ofind ad)d for
sodiumsalt (2 nols/L) and 80g of 50% aqueous sodi um
eﬁ?@ngrde solution were put into a pressure-resistant
container. 50.5g of nethyl chloride were given into
anot her pressure-resistant container, and the two
ressure-resistant containers were connected to each
$Her) 280F HatHathe clmit@hits H28P1edcH2TOnt ai ner- coul )
inter-circulate, and then the contents were m xed. The
contents were stirred and m xed for 2 hours by
(TRiNGRi NHnYO0t he HehPertatNaGH | nEpNI@Rt heNpp8Ssure- . (3)
resi stant containers at 50C. After the pressure
decrease inside the pressure-resistant containers

(indicating the term nation of the reaction), 6
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 agueous 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 50°C. After the pressure decrease
inside the pressure-resistant containers (indicating the

termination of the reaction),



2 8 F EB 2007 the pressure-resistant containers were
opened, and the reaction |iquid (aqueous sol ution of

t he obtai ned 0- methyl hydroxyl am ne disulfonic acid
sodiumsalt) was renoved. 9.8g of concentrated

sul furic acid were added to the reaction |liquid, and
the m xture was heated at about 90C for 24 hours

thed et esesvurel- nesessamneg, cand atthemst kerai apemed wasnd the
hydrol yzed to elimnate the sulfonic acid groups from
19 € i cltli Bn Prcdieousasedutaddi a§ BeOgolta 5094 O-
aqueous sodi um hydroxi de solution to the hydrolyzed
MSLGY dhYBFOX Heitir® P gt benihsidoradiwe dients such
as salts contained in the neutralized |liquid were
LPE8d by using a strip colum. After that 66g
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di sulfonic acid sodium (2 nols/L) and 80g of 50%

requedors preiticttm Ayek0XxdddengoB8ld @T BOREapUbouBt 8o@ium
beaker, and stirred for 24 hours at 50C after adding
hg4rogide sohlboioacebi thachgdrdyeedt heqpid afort he
reaction liquid decreased to 9 or less and the

nest i hbgdtgrprof npn-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% agueous
sodium hydroxide solution were put into a beaker, and
stirred for 24 hours at 50°C after adding 94.5g of
chloroacetic acid. When the pH of the reaction liquid

decreased to 9 or less and the termination of

28 FEB 2007



2 8 FEB 2007 the reaction was confirnmed, 9.8g of
concentrated sulfuric acid were added to the reaction 7 8 FEB 2007
liquid, and the m xture was heated for 24 hours at
approx. 90C under normal pressure to hydrolyze the
reacti on product (0-carboxyl hydroxylam ne disulfonic
tﬁe'd sodlun1salt and cl eave offflts sul foni c ac
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the residue. The residue was recrystallized at room
gtenper &buragueand sodinyshadirdxidehscllutine wad ecubealfy
hydrochl oric acid was coordi nated to two nol ecul es of
agaedotooklye avedrel veed swalst tolstraivmad 1( el @H b@ZgmE98%)
[Effect of the invention] According to the production
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possi bl e to produce O substituted hydr oxyl am ne
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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]



hydr oxyl am ne conpounds conprising: a process for
obt ai ning O substituted hydroxylam ne disulfonic acid
al kali nmetal salts by reacting a hydroxylam ne
disulfonic acid alkali netal salt with a halide
according to the followng fornula (1): (MS03) 2NOH +
1. MBXhOMSEd) ZNeRprddXctidnl)of WherwidgtiMutsedn al kal |
netal atom R is an al kyl group, alkenyl group,
habkpryll agrioep comppurgiso ypmparisikyd : group, car boxyl
group, ester group, or ether group, where each group
ampyokase dosubdtiaindms Qmeibs §is Ut ath| gdrPaf ki ine and
raocess for, hydrogenating the obtained O substituted
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[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 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, ¢ élkyl group or carboxyl group.
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