28FEB2007 (PCT-824) (Translation) [Title of the invention] Method for the
production of O substituted hydroxylam ne conpounds [Detail ed descrigééon-
of the invention] [Technical field of the invention] The present i i i
relates to a method for the production of O substituted hydroxyl am ne
conpounds. [Prior art] O substituted hydroxyl am ne conpounds represented
by 0- nmeltFiRfl-8afdstituted hydroxyl ani ne conpounds are conpounds used as

i nternedi ates for the production of various pharnmaceutical conpounds and
pesti Ci .néhﬁ Yion methods via ani neoxi mes or hydroxy phthalini des

usi ng hﬁqL I e as starting material represent-the conventiona
techni g e?ﬁgém§%;€k%nﬁﬁyeéﬁﬁﬁprnional.nethods require the use of hydroxy

amne, Walch, egg?i£ﬂeb?rgaagkggﬂggéhoggﬁgsgﬁgugﬁﬁhstarting mat eri al

Furthernore, the elimnation o etone alic acid noiety,

respeptivgyargx¥ﬁaﬂgﬁgeagﬁbgﬁndgfter i ntroducing the O substituent is not
quantitative. he di sadvant ages of the conventional nethods were

therefore the difficulty in obtaining the desired 0- substituted
hydr oxyl am ne conpounds in a high yield as well as the expenses of the
puri fi cdDeta ijreet esscrEgtion of the invention]
[Technical field of the invention]
The present invention relates to a method for the

production of O-substituted hydroxylamine compounds.

[Prior artl .
‘O-substituted hydroxylamine compounds represented by O-
methyl-substituted hydroxylamine compounds are
compounds used as intermediates for ﬁhe 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. Furthermofe,_the elimination of the ketone
and phthalic acid moiety, respectively by hydrogenation

after introducing the O~subétituent is not gquantitative.
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




i 2 B FEB 2007 exanple, regarding the synthesis of am no-oxyacetic acid
via aceto oxinme disclosed in Volune 3 of Collected Crganic.Synthe$%§$EBQm7
yield is only 66 to 720. [Problemto be solved by the invention] e

pur pose of the invention is to provide a nethod for the production of

O substituted hydroxyl am ne conpounds with a high yield using industrially
avai | abl %18 1¢ ngredardingl she[ fpakBessds 96| emagorpBYpEsbLen] Carryi ng out

-research on, the, production,of Q- substituted droxyl am _ne_conpaqunds in a
hi gh i e|%‘:‘lét‘ﬁ3e£ i AN oPE1BE ghﬁcg?%‘één%ni HQEﬁW?oﬁyESnEOEL&eF{gg& a novel

met hod by I ig?gé LaLly i e. hydroxy ine_disul fonic acid al kal
nmet al saj?fgéﬁgét tl%éé%%feF$%?§£$gé ﬁ?e§8%¥ k%v ﬁt?gﬁ'concerns a net hod
for the production of O substituted hydroxylam ne conpounds conprising: a

process for obtaining Osubstituted hydroxylam ne disulfonic acid alkal
netal sgbiephen @aCHaNGA vty ByoxHeamRa i sgiif oni ¢ acid al kali nmetal salt

with a halide according to the following fornula (1): (MQG3)2NOH + RX
(M5CB) 2NCRhet pdéfdge 20f | the invention is to provide a method for'

the production of O-substituted hydroxylamine compounds

with a high yield using industrially available starting

materials.

[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 f£ind 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 8 FEB 2007 [wherein Mis an alkali netal atom R is an al kyl group,

al kenyl group, al kynyl group, aryl group, aralkyl group, carboxyl zggpgg)ggm
ester group, or ether group, where each group nay have a substituent; and
X is a halogen aton], and a process for hydrogenating the obtained

O substituted hydr oxyI am ne disulfonic acid alkyl nmetal salt. [Enmbodiment
of the iWanebn|MThe presdhelinvenrtiloRtedicdy s @mhl@:\dlfgrome

production of O substituted hydroxyl am ne conpounds by _ using
hydr oxyl R sTFPORI c2AKVRY Al B Pre fHY Ls §HCURs %?%%EY%ggﬁﬁFErlal and

reacting it _w.th halogen co oundsﬁé %%glatln eﬂts% arry out a
conver5|6ﬁﬁﬁﬁ¥y UPH 1 t T e hU? yl%ﬁn? ﬁlgﬁP | EUeacCi §3&Pkal i et al

I t, [ ' t, T di sul fonic
2ol d al ket oo i JBPPE% PRSP LushEL SeadPei 4 96?%??5%% fe reaction

of the pggsent invention are conpounds exenplifled by hydroxyl am ne
di sul fonic acid sodiumsalt, which can be easily obtained by reacting

sodi um bigufddesii fdr Bpdicdeiitiniethd aPtagHeaus-sabetienreaccording to
a known synthetic nethod of hydroxylam ne salts (NH2ZOHA, wherein Ais an
aci d suchhydrdiZsmitBRPsuHlinietac}d alkylsméhelebale.possible to use the
conpound generated during the production of hydroxylamne as it is as the
[Embodiment of the invention]
The present invention concerns a method for the
production of O-substituted hydroxylamine compounds by
using a hydroxylamine disulfonic acid alkali metal salt
as etarting 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
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
¥nown synthetic method of hydroxylamine salts (NH,0H - A,
wherein A is an acid such as H,80,, H,PO,, HCl, etc.).

It is therefore possible to use the compound generated

during the production of hydroxylamine as it is as the



3 2 8 FEB 2007 starting material for the present invention. It is also
possible to isolate the correspondi ng product fromthe aqueous SOl%giﬁQZQﬁ
said reaction, and then use it as the starting material for the pr g
invention. Al so, an aqueous solution of the hydroxylam ne disulfonic acid
al kali nmetal salt can be directly used for the reaction of the present

i nventi oretBodingnwierial ther theipudsextnpheentiche atkakiabetdal salt,

but it is also possible to use potassiumsalt and lithiumsalt. In the
react i on RAPTHE Hricd ehiC 1 FvRntRONCOR PRIPVYEHT cRhPBURE FepRetRBAt ed by RX,
such as an al kyl ating agent is.reacted with the aforenmenti oned

hydr oxyl ﬁﬁ%d%i%?ﬁ‘?%]n‘?% Qi PR I RC TP 3aft ERRRt hEe piksdfice of an
aqueous i r e S r e substituent R t he
afor erren{@génel%e %lgi{lg{ginﬁ%%rp%%%géj&%éﬁep %Qﬁn% %?&??gl%?()u%{%a(:h as net hyl

group, ethylsAlQUR BP9l h q5§ L LS , and hexyl
gr.oup; Cl_GEgﬁienyl grouﬁmgdgﬁp%sear %}%g%%%?l%go%%%g}gggggp and but enyl

group; Cladi@lkymnyli diat st asaRast YALREC 81 PURsed PEGRYANE group, and
butynyl group; aryl group such as phenyl group, naphthyl group, and

ant hr ani lregaipn @f athey | proe ot siitherasi denzgbd puaupadndi phenet hyl group;
carboxyl group; ester group such as ethoxy carbonyl group; and ether group
such as dtymiceletednpioupf the alkali metal salt, but it is

also possible to use potassium salt and lithium salt.

in the reaction of the preéent invention, a halcogen
- compound represented by RX, such as an alkylating agent,
‘ié 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 2 8 F E B 2007 CZ 6
al kyl  group and carboxyl group is the nost preferred. Exanples 0f11§¥£%2%7
substituents which may substitute R are alkyl group, alkoxy group, ary
group, aral kyl group, halogen atom hal ogen-containing alkyl group, etc. X
is a halogen atom such as chlorine, bromne, fluorine, and iodine. The use
of chl ori fes iBLErefSFeen. 2T LT Py bnpepapPuie bhe meatt poafermedef the

reaction _according_to formula,(1) are not_particularly limted, but the
reaction F%aﬁgi%?angt@SrFggﬂtbgPéFBF gE&GP Pay; FUPFTAGUES & 28Xt enper at ur e

f ab 1 0 0C.. Ho i ti '
ahoul d- be STt aprsuBe; HLERRY AEYane: 8va: P57 B PR X AodREtaY the react i on
”ater'al-h¥%§§eﬁh§t8ﬁlOEQTO?QHDEBHEQiEEH e?ﬁﬂggﬁggéggﬁigicgaseous at the

reaction tenperature, the Teaction Is prefer out by wusing a
pressure-resi stant contai ner such as an autoclave as the reactor. The
O substituted hydroxylam ne disulfonic acid alkali netal salts produced

according te ahealeaet ercel sucdr md ac{ldred, berewiner t edubitaet he desired
0- substituted hydroxyl am ne conpounds by hydrogenation. The hydrogenation
can be cazndetodimebyTheaneagofhehlorsubstist prredelryddoxyl am ne di sul foni c
aci d alkali.netal salts in an aqueous nediumin the presence of a strong

Reaction temperature and reaction time of the reaction

according to formula (1) are not particularly limited,

but the reactidn is generally carried out for about 1

to 20 hours at a temperature of about 0 to 1o00°C,,

preferably 10 to 80°C. However, the reaction time

should be suitably adjusted in consideration of thé

amount of the reaction material. When the haiogen

compound represented by RX is gaseoué at the reaction

temperature, the reaction is preferably carried out by

using a pressure-registant 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 agueous 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 6 FEB 2007
neutralizing the same with a base such as sodi um hydroxi de. The 7 B FEB 2007
hydrol yzati on can proceed via reactions represented by the foll ow ng
formula (2) and (3), for exanple: (MS03)2NOR + H20 (H2NOR) 2. H2SO4 + H2SO4
.o (2) (H2NOR) 2' H2SO4 + H2SO4 + NaOH H2NOR + Na2sSO4 . . . (3) The
obt ai ned O substituted hydroxyl am ne conpounds can be isolated as

hydr ochl BEP8E24 P8Iy hed o I Hy dtothl DiFe 28cF@dif8r exanpl e.

[ Exanpl e Exanpl e, 1] .50 of an aqueous_sol ution of hydr.oxyl am ne
disulfpnﬁ&dﬁgfaaesogﬁﬁnQ¥§£g%¥F?ﬁﬁ%?LSa%nBrgﬁﬁégfV%@%ﬁ%ﬁ? W8 S odi um
hydrox'dgﬁggégéh%@dw%r?ﬂ%g.f%ﬁf&ﬁﬁ §f¥%}%§iéefb§t§HE (%ﬁ”t%b@er: 20.5g of
nmet hyl c rirde were di ven into another pressure-resistant container, and
the two pressype-resi stant containers were connected to each other so that
the contents™ of each container could inter-circulate, and then the

contents were m xed. The contents were stirred and m xed for 2 hours by
mai ntai ning the tenperature inside the pressure- resistant containers at

(i mai cat | 05 CHENORa i RAL | ol AR Ae RRGE LT ati o o 2 comAners

{H,NOR) > H>80,4 + H>50, + NaOH HoNOR + NaS0, . . . (3}

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 sclution 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 30°C. After the pressure decrease
inside the pressure-resistant containers (indicating the

termination of the reaction),



28FEB2007 the pressure-resistant containers were opened, and the reaction
l'iquid (aqueous solution of the obtained O- nethyl hydroxylam ne disgFfpmor
acid sodiumsalt) was renoved. 9.8g of concentrated sulfuric acid were
added to the reaction liquid, and the m xture was heated at about 90C for
24 hours under normal pressure, and then the m xture was hydrolyzed to
elimnate %ge sulfonic acid groups fromthe reaction product. After adding
330g of 56 aHE%Bﬁ§r§BH?%h§t%%Br HRE S UtST C8SPRE  h§dFolfed i quid for
neutralization. n

n. non-volatile contents such salts, contgiped in the

neut ral | 288°FT AN d L adretr SREUEAT Dy YR Tl Ty 5 CRBPARRC After that 66g
ield: 802 - - ; 1L i) i : . 49C

Ot ai ned BotaPL TR pr N PUEERES o RP ddlinPOy Thy JBRPLOTL 190 vas

hydr ochl ori.go36id were added to 33g of the obtained O-nethyl hydroxyl am ne
affording a 30% aqueous sol ution of O-nethyl hydroxylam ne hydrochl ori de.

[ Exanpl e 23] 8§00Mcpi-catragiecus rael dtdam obrbysi@ayhkantne disulfonic acid
sodium (2 nols/L) and 80g of 50% aqueous sodi um hydroxi de sol ution were

put into acbeakel ligndd, sind ree hoxtidd hadrBestePQE abbet sufdi mer 94. 59 of
chl oroacetic acid. Wien the pH of the reaction liquid decreased to 9 or
| ess and thehdwersmundér arohl 7pressure, and then the mixture was

hydrolyzed to eliminate the sulfonic acid groups from the

reaction product. After adding 330g of 50% aqueous socdium

hydroxide solution to the hydrolyzed 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 aquecus solution of hydrexylamine

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 94.5g of
chloroacetic acid. When the pH of the reaction liquid

decreased to 9 or less and the termination of



2 8 FEB 2007 the reaction was confirnmed, 9.8g of concentrated sulfuric
acid were added to the reaction liquid, and the m xture was heated §pFB 247
hours at approx. 90C under normal pressure to hydrogenate the reaction
product (0-carboxyl hydroxylam ne disulfonic acid sodiumsalt) and cl eave
off its sulfonic acid groups. 50% aqueous sodi um hydr oxi de sol uti on was
gradually added to the hydrogenated solution until the pH became around 7
for neut riat§ ZRICH CTath st K k& edht ai- R€dCAnFABCBRYr2Bedt Felaeile was
extracted by using 700nL of ethyl acetate,  The ethyl acetate was renoved
from the X 4EFe UHFEr F%dﬂl:ee&eg‘ﬁpe%&rl@‘fl%n&mfjhgﬁe TOXGBF "$F% hydrochl ori ¢

acid wer éiadcd d t%zﬁ e resi due, Thegﬁi(?(ture was h<_aLat ed to 7€C to dissolve
ue al |

. for ours at dpprox. ngder , norma
t he resi he r ési due “was recryst ed at roon?feesfﬁ%?a re, and a

crystal isﬂ%ag@iggﬁa@@em@%ggéﬂi%n@o I 950 RAL, 20) (hotas SROLI nated Lo two

nol ecul e am no- oxy acetic acid was obtain g (98% [Effect
of the inygnhirgn]c ARGer dbadd 3alhe Q{&@qe%@%f@%e%ﬁféﬂg Q%f&e”t

invention, it has beconme possible to produce O-substitute ydroxyl am ne
conpoundsg@upd . hE@h atuebds Dybdd sinNgydrondastddiak b yn aval Labheaihydr oxyl am ne

disulfonic acid alkali netal salt as the starting material. [Clains] 8 2 8
FEB 2007 addedkidathd aiyddeygir=oauctsican tabnOugubst thet pH became

around 7 for neutralization, and then the cbtained 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 70°C to

dissolve the residue. The residue was recrystallized at

room temperature, and a crystal in which one moiecule 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 producticn 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 obtaining O substituted
hydroxyl am ne disulfonic acid alkali netal salts by reacting a 23FEBZ%7
hydr oxyl am ne disulfonic acid alkali nmetal salt with a halide according to
the followng fornula (1): (MG3)2NOH + RX (M5O3) 2NOR + HX (1) [wherein
Mis an alkali nmetal atom R is an alkyl group, al kenyl group, alkynyl

group, ‘r Yet§eduporatiick prrogiustidon efr Boeubsfriduedst er group, or et her
and 3. pr oBYBESFUL Ay aROBERBHIAR RETGHIAAGH O Substi tutod  hydr oxyl am ne
Gl ouTonre LA ALl SAkl, 2o b0 o e Braticion of |
oo S ety S et SROn o, Qi o 2, e Do e
carboxyl gre¥Bxylamine disulfonic acid alkali metal salt with a

halide according to the following formula (1):

(MSOQ,),NOH + RX {MSO,),NOR + HX - . (1)

[wherein M ig an alkali metal atom; R.is an alkyl group,

alkenyl group, alkynyl group, aryl group, aralkyl group,

carboxyl grdup, 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 ig a C, alkyl group or carboxyl group.



