(PCT-824) (Translation) JP Patent Appln. Disclosure No. 2002-066964 - March
12, 2002 Applicant: N sshin Kako K K., JP [Title of the invention] Method
for the production of O-substituted hydroxylam ne conpounds [C ainms] 1.
Met hod for the production of O-substituted hydroxyl am ne conpounds
conprising: a process for obtaining O-substituted hydroxylam ne disulfonic
acid alkali netal salts by reacting a hydroxylam ne disulfonic acid al kal
met al sal t (BFfTh834)hal i de according to the following formula (1): (MS03)
2NOH + RX -) (MS03), 2NOR + HX (1) [wherein Mis an alkali netal atom Ris
an al kyl §Fsapslagi@aiyl group, al kynyl group, aryl group, aral kyl group,
car boxyl 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
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[Title of the invention]
Method for the production of O-substituted hydroxylamine

compounds

[Claims] _

1. Method for the production of O-substituted hydroxylami.ne
compounds comprising:
a process for obtaining O—substitutedrhydroxylamine
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 .+ v o (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 O-substituted hydroxylamine

compounds according to Claim 1, wherein M is a sodium



atom 3. Method for the production of O-substituted hydroxylam ne conpounds
according to Caiml or 2, wherein Ris 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 nethod for the production
of O substituted hydroxyl am ne conmpounds. [0002] [Prior art] O-substituted
hydr oxyl am ne conpounds represented by O-nethyl substituted hydroxyl am ne
conpounds aratompnpounds used as internediates for the production of

vari ous pharmaceuti cal conmpounds and pesticides. Production nethods via

am neoxi mes or hydroxy phthalim des using hydroxyl am ne as starting
material _represent the conventional technique. However, such conventional
met hods r dgMathaddoxs Bhef DRgduekyPnef Ko, sulgit thuheddey dookw laadaieed wi t h
care, as the startinp material . Furthernmpre, the elimnation of the ketone
and pht hal (FCTRIYP |%‘F9°rfié§§e59| GeR3™hy RY¥dRog¥RE&NM Rafiterd Cate oduci ng
t he O- substlt]#._éplh is not quantitative. The di sadvantages of the

convent i onal® HOWRr 8% FREPSY e TR fficulty in obtaining the desired
0

{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]
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-



2 substituted hydroxyl am ne conpounds in a high yield as well as the
expenses of the purification process. For 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% [0003] [Problemto be
solved by the invention] The purpose of the invention is to provide a nethod
for the production of O substituted hydroxyl am ne conpounds wth a high
yi el d usi ng stubdutstt twtadd yhpdaokahbheistearddmmpunds eth ad shi§B0P4Ek1d Keans
for-solving the problen] Carrying out research on the production of

0- subst i t ut e llhyal oxye ascpengespodngde purifigintieh dprobesisnveRbars  of
the present invention came to find a novel method by using industrially
avai | abl e hypFesBA aninegar&ing e syathesdicafiaminat osdprcedd s agid ng

material. [0QQ05 The rese venti.on c ncerns a hod for the
Dy oducti on. I AP SEhS T EUTE A G SRR A M6 LLBS BECO LR REARA Cpr ocess

for obtaln|g%?ﬁﬁgggféjtgﬁgdyggq%pggaggi& Ggigglgggtc acid al kali netal

salts by re

(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 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.

[{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

(V3]



hydr oxyl am ne disulfonic acid alkali netal salt wth a halide accordi

the following fornula (1):

(1) [0007]

[wherein Mis an alkali netal atom R is an al kyl group,

ng to

[0006] (MBCB) 2NOH + RX -+ (MBCB) 2NOR + HX

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 aton] and a process for hydrogenating the obtained
O subst it ut achliyelraxybading dios WHontsl Bewinal Eyrridtal (splt. [ 0008]

[ Enbodi nent of the invention] The present

the production of 0O-substituted hydroxylam ne conpounds by using a
hydr oxyl am ne di sul fonic acid alkali nmetal salt as starting materi al
reacting (80QBIh hal ogen conpounds (e.g. al kylating agents) to carry out a
conversion into O substituted hydroxyl oam ne disulfonic acid alkal
salt, and t H¥4$hyNOHenaREng® sBISONeNER +sdi% . [0009T * THE hydroxyl ani ne

disulfonic acid alkali netal salts to be used as starting materials for the
reaction of the

[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 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.

{00609}

The hydroxylamine disulfonic acid alkali metal salts to

be used as starting materials for the reaction of the

i nventi on concerns a nethod for

and

net al

o~



4 present invention are conpounds exenplified by hydroxylam ne disulfonic
acid sodiumsalt, which can be easily obtained by reacting sodiumbisulfite
with sodium nitrite in an aqueous solution, according to a known synthetic
met hod of hydroxylam ne salts (NH2ZOH A, wherein A is an acid such as
H2SO4, H3PO4, HC, etc.). It is therefore possible to use the conpound
generated during the production of hydroxylamne as it is as the starting
mat eri al f orptéeept essNeNtiventaom. corpﬁoanébalememlrinﬁieedvbybel i eve that the

sentence refers to the use of the reactlon m xture It is also possible
to isolate thededryEapong Agspldandic AGH s 1aqm » high orpnPsai d
reaction, and then the startin r.i al or t he .present

i nventi on. ﬁ%%lfﬁrplié’iﬁu%ﬁgsb%&l%qwﬂbfs dr?é“ﬁ ‘%}'P%’Iqldmc aci d
al kal i rretal hf: can ge directl d for the re%on of _t resent

i nventi on. {1 Safft P& ARS c%? %;(é%rea&co %% 9 salt, but

It is also poss um altand 1Q Inthe
Feacti on of pm*%?gésﬁee“%%ﬁ? Bra e iPagel Sebhpo B c ekt by

such as an gl kykabhngdcagetuch iak MEae,, edud n thre afé)%gm?ntloned

hydr oxyl ani ne ~disul fonic acid al kali ‘netal Salt in the presence of an

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 iscolate the corresponding product from the agueous
solution of said reaction, and then use it as the starting
material for the present invention. Also, an agueous

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.

1 [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]



aqueous nedium [0011] 5 Preferable exanples for the substituent R of the

af orenenti oned hal ogen conpounds RX are a Cl1_6 al kyl group such as nethyl
group, ethyl group, propyl group, butyl group, pentyl group, and hexyl
group; Cl1 6 al kenyl group such as aryl group, propenyl group and butenyl
group; Cl-6 al kynyl group such as acetyl ene group, propynyl group, and
butynyl group; aryl group such as phenyl group, naphthyl group, and
anthrani | growfexrdsl &ybxgmnplRess fdtr e bengytiguewr andbphewet hyl group;
carboxyl group; ester group such as ethoxy carbonyl group; and ether group
such as et hefiomngnt joned; habegeneanhpotndhi kb aganab@, , adlkstl gubeg The use
of a C1_6 alkyl group and carboxyl group is the nost preferred. Exanpl es of
the substi Sueht @S/wwettrhyrhygsgbmi ethy IRgacaml kartory bupr oupl, kbxgydr oup,

aryl group, aral kyl grou hal ogen atom _hal ogen-cont ai ni ng_al kyl group,
etc. [0012) 9TRYRy év%t} ST AR M BRENNEZYEhEPPRE, CMsoﬁiheanh gsPi®e, and

i odi ne. The use of chlgrlne I S eferrﬁ %0013 Reactlﬁ erature and
reaction ti Mot 2thd*¥eFEPYR" %B?BV Rt do PR Yayy rQF PGarsicul arly

limted, 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

P

such as ethoxy ethyl group; where each of which can be
substituted. The use of a C, ( 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.

fo012}
X is a halogen étom 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 802C. However, the reaction time should be suitably

adjusted in consideration of the amount of the reaction



but the reaction is generally carried out for about 1 to 20 hours at a
tenperature of about O to 1002C, preferably 10 to 8 02 C . However, the
reaction tinme should be suitably adjusted in consideration of the anmount of
the reaction 6 material. Wen the hal ogen conpound represented by RX is
gaseous at the reaction tenperature, the reaction is preferably carried out
by using a pressure-resistant container such as an autoclave as the
reactor. [0014] The O-substituted hydroxyl am ne disul fonic acid al kal

netal sal t sTEtEdiced adtmni e tbalngeregemponnst Hepnesant ed) byaRkXbe

converted into the desired C)substilutedlwggdrox¥lanine conpounds by
hydr ogenat i F. IRFEOHT Floddfatticqr [P FEIRFFR BT Sut EBE REACEIPT HE 0-

substituted g¥%29éé% ninerdLsglfo i%)apid.alkali metal salts {n gn aqueous
modium i n t RESHEEINEe SRTRLSE SR DX P Mgt BT SEPREA T SR RRE
hydr ogenat i %@Fﬁgﬁy%cﬂeay A Z N NS, salg PhLh 20ase such as sodi um

hydr oxi de. ogenati on can proceed via reactions represented by the
following formula (2) and (3), for exanple: [0015] (MSQ3) 2NOR + H20 --)
(H2ZNOR) 2 - H2SO4 + H2SO4 (2) (H2NOR) 2 H2SO4 + H2SO4 + NaOH -, H2NOR +
Na2SO4 [0014]

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
neutralizing the same with a base such as secdium hydroxide.
The hydrogenation can proceed via reactions represented

by the following formula (2) and (3), for example:

[0015]
(MSO,),NOR + H,0 — (H,NOR), * H,SO, + H,SO, .-
(2)

(H,NOR), * H,S0, + H,S0, + NaOH — H,NOR + Na,SO, -
(3)

[0016]
The obtained O-substituted hydroxylamine compounds can

be isolated as hydrochloride salts by addition of



(3) (0016] The obtained O-substituted hydroxyl am ne conpounds can be

| sol ated as hydrochloride salts by addition of 7 hydrochloric acid, for
exanple. [0017] [Exanples) [Exanple 1] 500nL of an aqueous sol ution of
hydr oxyl am ne di sul fonic acid sodiumsalt (2 nols/L) and 80g of 50%
aqueous sodi um hydroxi de solution were put into a pressure-resistant
container. 50.5g of nethyl chloride were given into another
pressure-rexywdahéhtopt i Berid,ancht hexiWp1ePr essure-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 maintaining the tenperature inside the
pressure- {083t ant containers at 509C. After the pressure decrease inside
the pressure-resistant containers (indicating the termnation of the
reaction) [Ex@@mpkesskur e-resi stant contai ners were opened, and the reaction

liquid (agueous solution of the obtained O-nethyl hydroxylam ne disulfonic
aci d sodi F*eéaRYe wak renoved.

500ml, of an aqueous solution of hydroxylamine disulfonic

acid sodium salt (2 mols/L) and 80g of 50% agueous 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 éach 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 502C. 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 (acueous
solution of the obtained O-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

liguid for neutralization, non-volatile contents such as



9.8g of concentrated sulfuric acid were added to the reaction liquid, and
the m xture was heated at about 902C for 24 hours under normal pressure,
and then the m xture was hydrogenated to elinmnate the sulfonic acid groups
fromthe reaction product. After adding 330g of 50% aqueous sodi um

hydr oxi de solution to the hydrogenated |iquid for neutralization,

non-vol atil e contents such as 8 salts contained in the neutralized liquid
were renmoved by using a strip colunn After that 66g (yield: 80% of

O net hyl hy kYT aFPRESERST ilkg the & tdmﬂo&e 49D EY LiaWe T rATRSE Dy
distilling the eluents of the ¢

added to 33F6MTHY JuTEFHBASD ﬁ@{lny%%ﬁﬁar et el B S8 anceous

sol ution of [ e 2] 500ni
of an aqueodglgg%ﬂ¥ 1%x9§8ﬁ%g§§§§§a§§§gﬂgﬁ gﬁFc Qéégéxs %&@Q? %D|S/L)
and 80g of u | e | p o0 a beaker,
and sti rredﬁ%‘?ﬂ%%ah%gfgizﬁwgol%ﬁg%ﬂé? g%glle#é:sgrbﬂé\gg 0 Hﬁ%g%acet e aci d.

when the pHpfi1ihg seards Ay disith Do £eer 88880véLe 83QL4al €6S389h £ hene
term nation of the reaction was confirmed, 9.8g of concentrated sulfuric

aci d were adsieglainetihe-meehgtli hydirbqwldmaml adffordXtgire s deadqacs f or 24
hour s
solution of O-methyl hydroxylamine hydrochloride.

[0018]
[Example 2]}

500mL of an agueous 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 502C after adding 94.5g of chlorcacetic
~acid. Wwhen 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 appréx. 902C under normal pressure to hydrogenate the
reaction product (O-carboxyl hydroxylamine disulfonic
acid sodium salt) and cleave off its sulfonic acid groups.
50% aqueous sodium hydroxide solutionwas 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



at approx. 902C under normal pressure to hydrogenate the reaction product
(0-carboxyl hydroxylam ne disulfonic acid sodiumsalt) and cl eave off its
sul fonic acid groups. 50% aqueous sodi um hydroxi de sol ution was gradually
added to the hydrogenated solution until the pH becanme around 7 for
neutralization, and then the obtained am no-oxy acetic acid was extracted
by using Adrdisdokrawhacesitdie. Titheetrkyli dretvaservasyseridaddd om t he
extract under reduced pressure, and then 104g of 37% hydrochloric acid

wer e addedatt redme rempevatulae andtararyeisahdat ethitah 20ECH® terulissol ve t he
residue. The residue_was recrystallized at roomtenperature, and a crystal
in which ode hpieeghdordr agatoens sreerdtnatadstedorelinmieeiliesta®d nol ecul es
of am no-oxy acetic acid was obtained (yield: 107g. (98% ) . [0019]

[Ef fect of2RhBOrRINECEHEcAREAIVAS PEtRaest dad@lidbn LPAhdP 83 k he present
invention, .it has becone possible to produce 0- substituted hydroxyl am ne
conpounds at a high yield by wusing industrially avail able hydroxyl am ne
diSU|f°Tdb1§Tid al kali metal salt as the starting material. 10

[Effect of the invention]
According to the production method of the present
invention, it has become possible to produce 0O-
substituted hydroxylamine compounds at a high yield by
using industrially available hydroxylamine disulfonic

acid alkali metal salt as the starting material.

10



