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PROCESS FOR PRODUCING SUBSTITUTED ALKYLAMINES OR SALTS THEREOF
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A process for producing substituted alkylamines of general formula (3) or salts thereof, characterized by reacting a metal salt of a 2-
aminothiophenol derivative of general formula (1) with an amino acid N-carboxy anhydride of general formula (2) and cyclizing the
obtained product under acidic conditions. By this process, substituted alkylamines typified by 1-(2-benzothiazolyl)alkylamines and salts
thereof can be produced in high yields from 2-aminothiophenol derivatives on an industrial scale while keeping excellent handling
properties. Even when the intended substituted alkylamine is an optically active compound, the mtendcd product can be produced without

(57) Abstract

reducing the optical purity of the optically active starting material.
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Abstract

‘The present . invention provides a process for

producing' a. substituted . alkylamine represented by the

  £¢11owing genérél'formula (3):

/R2

NHR!

or a 'salt thereof, which .pfocess COmprises' réacting a. 2-

'éminothioéhenol derivative metal lsalt,‘represented by the

folloWing-general.fbrmula (1):

SO

NH2 -2
with an_ amino acid-N-carboxy anhydride represented by the'

following general formula (2):

t to cyclization under
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an acidic condigion;
'Accbrdiné to the fgeséntiinvéﬁtibn, a.substituted
alkylamiﬁe typified. by,.1-(Z;benzthiazoiyl)alkylamiﬁe, or a
salt.-ﬁheredf ’CAP ~béA produced from .a 'Zeaminqthiophenol‘
i_‘l' ’} 5 'dérivafiﬁé inaustrially ‘at a 'high ﬁéndleabilitj at éf high
yleld, even.'w'hen the 'inteﬁdea substituted: al.kylla.minel is an
i S o .
o obpically' active compound, the intended pfoducp"éan-:be'

- produced without .reducing the optical purity of optically

active raw material.
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' DESCRIPTION

Process for Production of Substitﬁted Alkylamine or Its salt

TechnicélAField»

§ The present invention relates to a process ' for
; - .

p;oducihg. a Asubstituted alkylamine having': a condensed

hétefocYciic Aring or its salt,' which is useful as an

~intermediate for medicines and agricultural chemicals.

' Background Art

15

As a substituted alkylamine having a condensed

heterocyclic ring, useful‘forlthe above usage, there are known

l—(Zfbénzothiazolyl)alkyiamines représented by the following

' formula:

R
S, X -
/>—C—‘NH2
NS
H
For Synthesis]‘thereof, a process is known' whiéh uses a

condensation reaction between 2-aminothiophenol derivative and




amino.acid;N-carbéxy anhydride-(see JP-A-8-325235).
. However, - for _~exampie, (RS)-I-(S—fluoro-2-
,benzdthiazblyl)ethylamine produced by the above .conventional
proéess is_low (34%)Vin yield; moreover, the 2-amihothiophen61
5 derivative uéed as a faw.material is unstable in air and emits
'5n:%6dor‘~and, therefdre,' has been difficult io handle
J V .
induétrially.
Tﬁus, there has beén proposed no industrial proéess
capable of synthesizing a 1;(2-benzOthiaéolyl)&1ky1amine from
10 - ai:z;aminothiobﬁénol .dérivative'.at a high yield with easy
handliné of the dérivative.;
In’yieW’of:sucp a situ&tion'bf-thé'prior art, the
~ presentiinventionihas been completed with:ah-aim bf providing'
, an induétriai~ process 'capabiev of‘vsynthesizihg a 1-(2-
  15 benZothiaédlyi)alkylamine 6r its salt from a 2-amino£hiophehol
derivative- at a hiéh yield with ‘easy 'handlihg of the

- derivative.

Disclosure of the Invention

20 - | The urprisingly found out’ that by wusing a 2-

ARAL,
> '63« RAL /K{/,b
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aminothidphenol deriyative metai. salt‘ which is stable in air,
emits ﬁo odor énd Aacﬂco'rdingly is eas'y'in industrial héndling'
and by reac':ting. it with an amino‘ acid-N-carboxy anhydride and:
".t.t_le‘-ri;cycli‘zing thé' reaction product in aﬁ acidic cbndii;ion, ‘a
5 '1;’(.2-benzothia2013?1)’aikylan{ine or. its salt can be obtained at
a‘.:.h'i'":gh, yield'._' A further study by the. p'l':esen.t ‘i,nve.ntors has led

; S 4 ‘ A 4 .

‘1.:Ao'-the‘ com.ple:f.io'n of the present invention.

In the ‘present 'invention,' 'the above aim .has beén

' at:hiéved by pArov._'id.ing‘i thé foll'zowiung inveﬁtions [1] to [10].
10.' ' [11] k ‘A pfocess »foArl producing ‘a substituted alkyiamine

. .{;épréséﬁﬁed'by thé fo’_liowiﬁg génerél 'form@la (3): K

R?

NHR'
" (fv‘heréi"n X 1s a.'hydrdgen atonﬁ, a halogen a£bm,_ anAa.lkyl group,
.a‘nA.'.'al'l;.OXy ‘gfoup, ~a cyano group '. Qf a .'n:itAro .group.; n is an
15 inﬁegér 'o:f: 1 to 4; aﬁd' k‘ gnd : R? are .éagh independentlf a
hydrdgen' atom or an alkyl 'groﬁp which may be substituted With
pﬁenyl group, and mas( together fofm a 5- or 6-membered ring)

" or .a salt thereof, which process cbmprises .reacting a 2-

aminothiophenol derivative metal salt: represented by the
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following‘general'formdla (1)2

(1)

(wherein M is a bivalent metal atom; X has the same definition

as given above; and- n has the same definition as given above)

- with an »amiho, acid-N-carboxy anhydride represented by the

following general formula (2):

(.wher»ein“Rl and R? havé,£he.same definitions és given above)
and'theh subjecting ghe reaction product to cyclization under
an acidic.conditidn.

[2] | o A prdcess for producihg'a sﬁbStituted“alkylamine or

a salt thereof, set forth in [1], wherein the reaction of the

: 2-amino£hiophenol' derivative metal salt 'represented by the

"general formula (1) with the dmino acid-N-carboxy ~anhydride

représénted by the general formula (2) is conducted in an
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15.

‘amide typé aprotic pola;.solveht."-

[31. A proéesslfor'producing'a substituted alkylamine or-

a salt. theredf, set forth ;in’ (11 or [2],' wherein the 2-

‘aminothiophenol derivative metal salt = represented by the

geﬁeral‘formula (1) is a salt of a Ib or IIb group metal..

‘[4]‘4 “"'A-processffor pfbducing_a.substituted:alkylamine or

A

‘a_~ salt thereof, set forth in [3], wherein the 2-

amindthiophenol derivative metal salt represented by the

general formula'(l) is a zinc salt.

5] __‘ A'prdcess for producing a substitutéd alkylamine or

a'salt'thereof, set forth in tl] or.[2],'wherein the amino

acid-N-carboxy anhydride represented by the formula (2} is DL- .
alanine-N-éérboxy"anhydridé,. D—alanineéN—carboky anhydride or

:L-alahine-N—carboxy anhydride.

[6] , A.procéss for producing a substituted alkylamine or

a salt thereof, set forth in [1] or [2], Wheréin_the reaction

of the 2-aminothiophenol derivative metal salt represented by
the generél formula (1) with the - amino acid-N-carboxy -

ahhydride represented by the general formula (2) is conducted.

'in a temperature fange of -50 to 60°C. .




[7] - A process for producing a'substiﬁuted aikylamine or

'a.salt'thereof, set forth in [1] or [2], wherein £he_reactibh-:

of the 2—aminothiophehol derivative metal salt represented by
the 'general formula (1) with the amino  acid-N-carboxy

anhydfide'fepresehted by'thé’géneral formula (2) is conducted

~in a?temperature range of -30 to 10°C.

).

bt8] - A (substituted) benzenesulfonic acid salt of a 1-

| ;(6—hélogeno;2-benzothiazlyl)ethylamine représented " by the

10

15

following formula:

Y- ' S  CHs

NH2
(wherein Y is' a halogen atom) . -

(91 A (substituted) benzenesulfonic acid salt set forth

in [8], wherein the (substituted) benzenesulfonic acid is p-

toluenesulfonic acid.

10. A (substituted) benzenesulfonic acid salt set forth

in [8] or [9], wherein Y is a fluorine atom.

‘The (substituted) benzeneshlfonié acid salt of a 1-

 (6-halogeno-2-benzothiazlyl)ethylamine set ‘forth in [8] to

[10] includes a pure optical isomer of R-cdnfiguration, a pure




.optical.isomer'of S-configﬁratibn, a racemic modification and -
a mixture of any proportions of different opticélly active

compounds (R-confiquration and S-configquration).

5  Be$t'Mod§ fdr Carrying Out the Invention
% Thé present invention is desqribed in detail below.
) ' .
-In the proceSs of;thepresent invention, first, a
2—aminb£hidpheﬁol derivétive méfai salt represented. by the

following general formula (1):

.(1) 

10 : NH, _
is réac£edeith an.amiﬁp acid-N-carbéxy én#ydride represented,
by'the Qengral'fofmﬁla (2).

| fhé 2;amiﬁ6thi§§hehol,dérivativé metai salt psed'as

. é’ raw materiali in  thé‘ above  ;eac£ion 'may_'bé.'any' compound

15 représénted; by -the. general formﬁla (1) and has no other
‘]:estriépibn. In the formula(‘MAié_a bivalgﬁt metal atom, and

the - metal atom can - be eXempiified by"atoms“ of, bivalent

transition metals or alkaline earth metals such as zinc,

ﬂ?ﬁL@'v o
Sy ""'\
< m
,0 N
I é9

ent O

e R




copper, nickel, magnesium, calcium and the like. A Ib or IIb
group metal is preferred, and zinc is particularly preferred. :

In :t'.he. fbrmula (1)5,' _X is a hydrogen atom; a halogen

- atom including chlorine, fluorine, bromine or “iodine; a

straight chain or branched. _cha‘in' alkyl " group' heving 1 to 6

: carbbn. atoms, 'includihg n_lethyl 'gr'oup, . ethYI group, n-propyl

J

group, isopropyl' group, n-butyl group_," iso'butyl group, _secf-.

: bu{:yl 'group,' _tert—butyl . group, n-pentyl group, n-hexyl group

S 10

15

20

‘or ‘the ‘_'li'ke; " an 'alkoxy group (-0O-alkyl group)' -whose alkyl:

moieﬁy 1s the above-mentioned alkyl group; 'av' cyano 4group; -or a

"~ .nitro .group. The ‘site(s) to which X bonds, is (are) not
" restricted; and n is ‘an ‘integer of 1 te 4 ‘and refers to the

riumbér of X bondingl to the aerafic ring of the formula (1).

_ As _the 2-aminothiophenol derivative metal ' salt
represented by ‘the general formula (1) having the .above-

mentioned M, X and n, which can be used as a raw material in

the above reaction, there  can be mentioned, for example,

bis(Z—aminothiopheﬁol) - zinc salt, bis(6-fluoro-2-amino-

thiophenol) zi'ncA salt, bis(6—chloro-2—aminothiopheno’l) zinc

salt, bis(5-fluoro-2-aminothiophenol) zinc salt, bis(5-~fluoro-




72-éminothiophenol) ycoppér Salt, -bis(5-f1ﬁoro-2-amino-_

’ thiophenol) piékéi salt, '.bis(Séfluoro;z-aminothiophenol)

magnesium salt, bis(S;fluoro;z-aminothiophenol) calcium salt,

'bis(5-bromo-2-aminpthiobhendl) ‘zinc salt, bis(5-chloro-2-

‘aminothiophenol) zinc - salt, - bis(S-methyl-z?amihothiophenol)

o zincésalt,.bis(5-methoxy¥2—aminothiophenol) zinc salt, bis(4-

‘},fluord-ZAaminothibphenol) zinc salt, ._'bis(4-dhloro-2-:

10

: amindthiophenql)_ zinc.'.salﬁ, --bis(4¥¢yano—2-aminothiophenol)

zinc salt, bis(4-nitro-2-aminothiophenol) zinc salt, bis(4-

methy1;2¥aminothiophenol).' zinc'  salt, bis(4,5-difluoro-2-

‘Maminothidphénol) zinc salt, bis(3-f1ﬁ0ro-2Aaminothiophenoi)

15

zinc salt,. bis(3-bromo-z—aminOthiophenol) zinc .salt,, bis(3-
chlorofz-éminothiophenol) ‘zinc  alt, and bis(3-methyl-2-

amihothibphenol)Tzinc-salt. Indﬁstrially, a zinc salt is most

.ordinary and preferred in view Qf the yield.

There is no restriction, either, as to the method

for obtaining the 2-aminothiophenol derivative metal salt

B represented by the general formula (1). The 2-aminothiophenol

;derivative metal salt. can be produced easily at a high yield

according to, for ‘eAxample, the method described in JP-A-6-
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10

145158, by hydrquzing”a corresponding '24amin6bénzothiazole

derivative with 'potassium“hydroxide and then reacting the

‘hydrolyzate with a metal salt as shown in the following

reaction formula:

.8 S —M
- 1)KOHagq. ‘
© »— NHy, —————»
‘ / o - 2M3 : ,
N . l NH
L M2 d 5

_(wheréih‘M, X and n have the same definitions as given above). .

The émino'acid-Necarboxy ahhydride'represented by
the following~gehera1 formula (2), which is used hs another
raw material in the reaction:

@)

R'—N" O (2)

R? o

may be anyAcompound represented by.tﬁé general,formula (2) and

‘has no other restriction. In the compound represented by the

general formula (2), the amino acid moiety may be an optically

-~ active :compound,‘ a mixture of different . optically active

~compounds at. any proportions, or a racemic modification. The
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‘substituted alkylamine obtained by the present pr'oce.ss has the

same stereostructure and optical purity as the amino acid used

as a sfarting material in production of the amino acid-N-

' carboxy anhydridé represented by the general formula (2).

 In the-' formula . (2), - R' and R? are each -

_independently a hydrogen atom or an alkyl group. The alkyl

J .' N

 group can be a straight chain or branched chain alkyl group

-.havirig 1l to 6 carbon atoms, and specific examples thereof are

methyl group,. ethyl‘groﬁ'p,. n-propyl group, isopropyl group, n-

butyllll group, isobutyl group, sec-butyl gi"oﬁp, tert-butyl group,

' n—pént'yl'- group and n-hexyl group. R!' and R? may together become

'a triethylene group, a tetraethylene group or the like and,

tbgether with the amino acid skeleton, may form a 5- to 6-.

" membered ring.

15

As the amino acid4N—carboxy anhydride represented

by the general formula (2) having the above-mentioned R' and R?,

which can be used as a raw material in the above reaction,

" there can be ineni:ioned_, for example, glycine-N-carboxy

anhydride, DL"-alanine'—N-carboxy anhydride, D-alanine-N-carboxy.

anhydride,' L-alanine-N-carboxy anhydride, DL-valine-N-carboxy
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ahhydride, D;valihe-N-carboxy anhydride, L-vaiine-N-carboxy

Aanhydride, I DL-phenylalanine-N-carboxy anhydride, D-

phehylalanine-Nfcarboxy‘ anhydride, L-phenylalanihe-N-carboky

- anhydride, DL-phenylglycine-N-carboxy anhydride, D-
Aphénylglycine-N-CArboxy anhydride, L-phénYlglyciné-Nfcarboxy

~ anhydride, DL-proline-N-carboxy anhydride, D-proline-N-carboxy
= ne-- , A

anhydride, L-prbiineecharboxy'anhydride; DL-alanine;N-methyl-

N;cafboxy Aanhydride; D-alanine-meethyl-N-carboxy anhydride

A ahd'L-alanine-Nemethyl-N-carboxy anhydride.

~ The ’dmino acideN-carboxyA anhydride> is preferably

DLfaianinefN-carboxy anhydride,' D—dlaniné;N-éarboxy anhydride

- or | L-alanine-N-carboxy anhydride when the substituted

alkylamine 6: salt thereof obtained by the present invention

'is used as an intermediate for production of a fungicide for

agriculture or horticulture as described later.
There is no particular restriction, either, as to

the method for obtaining the amino acid-N-cérboky anhydridé(

'represented‘ by the general formula (2). The amino acid-N-
~¢arboxyA'anhydride can be easily ptoduced, for example,

~according to the method described in J. Oorg. Chem., Vol. 53, p.
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836 (1988), by'feacting a corresponding amino acid derivative
with phosgene.

In the reaction of the 2-aminothiophenol derivative

‘metal salt with the 'amind ‘acid-N-carboxy anhydride, the use

amount ‘of the amino <acid—N-carboxy' anhydride represented by

- ‘théégeneralAformulaA(Z) is preferably 2.0 to 2.6 moles per.

- o

15

20

) .

"mole - of the ‘2-aminothiophenol gdérivative metal salt

repréSehted by the general formula (1). 1In this  case, the

aminO*acid-N-carboxy anhydride used may be in a dried state or

in a state wetted with, for éxample;'a réactionAsolventA(e.g.

tetrahydrofuran) used in the.production or an organic solvent

- used during the recrystallization.

The~solventAused~in»the‘abdve reaction can be an
aprotic polar solvent. It can be any solvent as long as it is

an- aprotic -polérA.solvent which can dissolve the 2-

aminothiophenol derivative metal salt represented by the

‘general formula (1) and which does not react with the amino

acid-N-céfboxy anhydride; .Specific.examples of such a solvent

include amide type aprotic polar. solvents such as N,N-

dimethylformamide, N,N-dimethylacetamidé,AN,N—diethylacetamide,




- 14

1,3-dimethy1-2fimidazolidinone, l—methyl-Z-pyrrolidone, 1,3-

. dimethyl-3,4,5,6-tetrahydro-2 (1H)-pyrimidinone, " . 1,1,3,3-

10

‘15

"tetramethylurea and the‘like; sulfur-containing aprotic polar

solvents such as sulfolane, dimethyl sulfoxide and the like;

‘and hexamethylphosphoric triamide. oOf £hese, an amide type

aproiic polar solvent is used preferably.
S o A

._The 'above .solvents' may be used- singly or in

_admixture of two or more kinds. When the solvent used has a
*:melting 'point higher'.than',the ‘reaction -tempefature, it is
preferred that the solvent is mixed with, for example, an

\amide'type aprotic polar'solvent so as to become a liquid at

the reaction temperature (described later) and is used as such

.a mixturé. The amount of the solvent used is preferably 300 to

20,000 ml per mole of the 2-aminothiophenol derivative metal
salt used as a raw material.

.'Use,.in'plaCe of the above solvent, of a non-polar

or low-polarity solvent (e.g. chlorobenzene). and further use

~of a phase-transfer catalyst tb,conduct a two-phase reaction

is disadvantageous from the étandpoint of yield, and the

significance of selecting such a reaction is substantially low
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- (see Comparative Ref_erence Examples 1 and 2).

The temperature of the above reaction is -50 to

- 60°C, pfeferably -30 'to_"10°C. The reaction time is ordinarily

0.5 to" 12 hours. | The reaction can be ~conducted at’ normal

- pressure'.Aby' mixing a 2-aminothiophenol derivative metal salt

represented by the general formula (1) with a solvent, adding
J . B .

thereto an amino acid-N-carboxy anhydride represented by the

. general formula (2) at a given ‘temperature, and stirring the

mixture. No pressurization is required ordinarily.
In - the - process of the. present invention, a

cyclization .reaction is conduc_:téd after the above reaction.

This cyclization reaction can be conducted by ‘adding an acid,

‘an aqueous solution of an acid, or an acid hydrate to the

reaction mixture after the reaction between the 2-

~aminothiophenol derivative metal salt represented by the

general formula (1) with the amino acid-N-carboxy anhydride

'repreSented by the general formula (2).

As the acid used in the cyclization reaction, an

_inorg_anic acid or an organic acid can be used. The inorganic

"acid can be .exemplified by hydrochloric acid, sulfuric acid,
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hydrobromic acid, hydroiodic acid _and‘ perchloric ‘acid. The _

' organic  .acid éanf_ be exemplified by (substituted)

benzenesulfonic acids - such as p-toluenesulfonic acid, p-

chlorobenzenesulfonic acid,  benzenesulfonic acid, 2,4-

- dichlorobenzenesulfonic acid and the like; and (substituted)
methénesulfonic  acids such as . methanesulfonic acid,

_trifluordmethanesulfonic acid_and the like. -

The amount of the acid used can be 0.5 to 6.0 moles,

7preferably 2.0 to 5.0 moles per mole of the 2-aminothiophenol

deriﬁative metal salt represented by the general formula (1).

When the acid is added to the reaction system in the form of
an aqueous‘soiution, the amount of water can be 0 to 5,000 ml,

pref'e:ably‘_ 0 to 1,000 ‘ml pér moie of the 2-aminothiophenol

'deriVatiVe metal sali’represented by the general formula (1).

The temperature of the cyclization reaction is -30

to 60°C, . preferably -10. to 10°CL_ The reaction time is

- qrdinafily 0.5 to 6 hours. The reaction .can be conducted at .

normal pressure at a given temperature by adding an acid, an

aqueous solution of an acid, .or an acid hydrate and stirring

the mixture. No pressurization is required ordinarily.
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In the process of the present invention, the

‘intended substituted alkylamine is, after the cyclization

reaction, in - the form of a salt with the acid used in the

cyclization reéétion; therefore, the substituted alkylamine
may be taken out in the form of a salt by removing the solvent

'by distillation. Oor, it is pOs$ible~ that an aqueous solution

J

of an alkali "metai hydi'oxide (e.g. sodium hydroxide or:

' potassium hydroxide) is added to the reaction mixture after

the cyclization reaction to make free the amino group of

substituted alkylamine' and then extraction with an organic

'SQl:vent,..is" conducted to isolate a substituted alkylamine of

~ free form..

" When the ‘substituted alkylamine salt formed by the

‘acid © used " . in . the cyclization reaction ‘has low

crystallizability, it is pdssible ‘that,‘ the A.amino' group of

substituted alkylamine is made free and then extracted with an

' organic solvent, :aft;ér “which ﬁhe substituted alkylamine of :

free form is converted into a salt form.~with an acid different -

- from the acid used in the cycliz_at‘ion' reaction and the new

salt is taken out.
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fAs_mentioned‘previously, the substituted alkylamine

obtained by thé process'of the present invention has the same

stereostructure (absolute configuration) and optical purity as

the amino acid used as a starting raw material for the amino

aéid;n_carboxyi.anhydride_:;ebfesented by theA'general formula
(2).%'ﬁowever}:whenithe inténded substituﬁed élkylémine is an-
R ) R . S - A A

obtiéélly écti§e'compound, the intendéd.sgﬁstiﬁutéd alkylamine,-
is_pféfeféblj isolatea ip its sal; form in order,po avoid, for
examglejs ‘the 'fédﬁcinnv  ih ‘optiéal  purity ¢aused by
iédmerization iﬁ the poStefreatment. Isdlatioﬁ ih ﬁﬁé form of

(Substituted)f- benzenesulfonic :acidl salt (e.q. p-

‘toluénesulfonic" acid salt 6;_ benzeneSulfdnic' acid salt) of

~high c'rystallizabilitY- is particu'larly"pr_eferable in view of

the safety. Therefore, it is advantageous to select, .as the

acid used in the cyclization .reaction, a (substituted)

benzenesulfonic acid typified by p-toluenesulfonic acid or

benzenesulfonic acid, for the above reason. and also from the.
operational standpoint.

" Thus, the substituted alkylamine represented by the

following general formula (3):
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(wherein X, N, R' and R’ have the sameidefinitions'as given

‘above) or é;salt thereof can be ‘produced.

As such a sﬁbstituted alkylamine, there can be.

/
o
&

.- s ' o ‘ , : : - A
mentioned, for example, (2-benzothiazolyl)methylamine, (6-

'fluo:d-z-beththiazoiyl)methylamine,A A(RS)-lé(z-benzothia-

zolyl)ethylamine, . (R)-1-(2+benzqthiazolYl)ethylamihe, - (S)-1-

"(2—benzothia201Y1)ethylamine, . (RS)-1-(6-fluoro-2-benzothia-

zdlyl)ethylamine;* (R)-IQ(6—fluoro-Z-benzothiazOlyl)ethylamine,

(S)-l-(6-fluoro;z_benéothiazolyl)ethylamine,- (R)-i_(é-chlbro-’
QAbénzétéiézolyl)éﬁhyi%mine," .,‘ (Rj41-(5-chloro-2-bénzothia-'
zolyi)ethylamihe,"(k)—1-(6—Chiofo-z-benzéthiazolyl)éthylamine,
(R)-l-k6ebromo-2-benéothiazolyljethylamine; (R)-1-(4-methyl-2-
benzo£hiazoly1)etﬁyiamine,A‘ o (k)él;(G;méthyl-z-benzothiaf

2§lyl)ethylamine,v(R)-1-(6-methoxy-2—benzothiazolyl)ethylamine,

. (R)=-1-(5-cyano-2-benzothiazolyl )ethylamine, (R)-i-(S-nitrOeZ-

benzothiazolyl)ethylamine, (RS)-1-(6-fluoro-2-benzothiazolyl)-
2-methylporpylamine, ' (R)-1-(6-fluoro-2-benzothiazolyl)-2-

(S)-1-(6-fluoro-2-benzothiazolyl)-2-
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ﬁetthérbpylamine, . ’ (RS)514(4-hgthyl;szenéothiazolyi)-2-,
”metﬁylpfépylamine,” o (R)-i—(4aﬁetnyl-z-benzo£hiazélyl)-2- 
'methylpropylﬁmine,' o »(S)71-(4-methYl-Z-bén20£hiazolyl)-2-
: methylpfoéxlamine; : '.,' '(RS)—i-(6-fluofoez-ﬁenzothiaéOIYI)-
ﬁeﬁzyléﬁiné, ' (R’-l-(6-f1u0ro;2Qbenzothiazolyl)benzylamine,
»(SS;ﬁ-(6%fiuoro-z;behéofhiazblyl)5enzy1amine, ' (RS)-?-(G;
f}upro;szénzothiaib1§1)pfrrolidine, .' (R)-Z-(Sffluoro-z;

benzothiazolyl)pyrrolidine, “(S)-Z-(6-fluéro-z-benzothiazolyl)-

ﬁyrrolidine;'minéral acid salts thereof such as hydrochloride,

.sulfaie; hydrobromide, hydroiodide, perchloride and the 1like;

‘and - organic . acid salts thereof such as p-tolﬁenesulfonate,

~ benzenesulfonate, 2,4-dichlorobenzenesulfonate, methanesulfo-

nate, trifluoromethanesulfonate and the like.

of these compounds, a (substituted)
benzenesulfonate . of - a ,15(6-halogeno-2-benzothia-
201yl)ethy1amine represented by the fbllowing,formula:

Y , CHa

/

LA

is preferred because'it is highly crystallizable as mentioned

‘above; and a p-toluenesulfonate is particulafly preferred. In
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the above formula, Y (which is a halogen atom) is preferably a

fluorine atom when the substituted alkylamine is used as an

‘intermediate for production of a fungicide for agriculture or

horticultu#e;
5 'I"l-lvev ..s'ubst‘itl.ltie'd ‘alkylamine. represented by the:
4gene":';ra1-l forfnula, (3), ‘obtainxed by. the prdces:s of the present
" .inv_entiio_hv is véi‘y ‘u'seful as an intérmediat'é (described later)
for érodﬁctidn of a fﬁngiéide Afor agricultﬁfe or horticulture
',(JP-A48;17§115);
10 | | V'N:ext,' the process of ‘the présent invention is
‘dves.cribled Iﬁdxfe_ specifiéally bel_ow by way of Examples.
Example 1
| To 30 ml. of N,N-d;xpethylacetamide, 1.75 g (0.005
'moi)_ of. bis(S—'f'.luoer-'2—am_i”nothioi)tlleno-l)- .z';nc -salt was added.
15 ,Thle 'migture -was cooled.to -10‘fd in a nitrogép éurreﬁt. Thereto
‘'was _added,~ at._'t'hé same température,_ 1.14 g (0.01 mol) éf D- |
: alanine—N_—carquy aﬁhydride. The fmixt;ure waé 'st_irred at -13 to
- -10°C for 3 .héurs. "»Then,‘ thereto was dropwised, 'at 5°C or
| ) beiow, 18 g .of. é 5% aquéous hydrocrhloric» acid solut;ipn, After
20 the com.pletion, of the. .. dropwise : additién," sti_];ring " was
B OO\.RAL/,,,V |
Dy
Zant
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_COnduCted at 5°C or ‘below for 1 hour. The-resulting reaction

mixture  was subjected to high performance liquid
chromatography analysis using . an absolute calibration method,

which indiCatéd a formation .. of - (R)-1-(6-fluoro-2-

'benzothiazolyl)ethylamine at ‘a yield of 99.1% based on D-

»»alanine-N-carboxy anhydride.  After the completion of the

J

.- reaction, 6 g of a 24%'aque6us sodium hydroxide solution was

.10

15

 added' to make ‘the pH of the mixture 10 or higher. The

insoluble matterfwaé‘remQVed.by filt:ation. To the filtrate

were ‘added water and toluene for extraction.  The resulting

';_tOIUenél layer was dried . over anhydrous sodium sulfate and

concentrated -under _vaquum, whereby was obtained 1.91 g
(0.00973 mol) of (R)-1-(6-fluoro-2-benzothiazolyl)ethylamine.

The isolated. yield wéé 97.3% based on D-alanine-N-carboxy

anhydride. Thé.optical purity of the product was measured by
~high performance liquid chromatography using a chiral column,
'whidh Qas'99.8% e.e. Incidentally, the optiéal purity of the

.D-alanine used for ' synthesis of the 'D-alanine-N-carboxy

anhydride was 99.8% e.e.

Example 2
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" An operation was conducted in the same manner as ‘in.
Example ‘1 except that 30 ml of N,N-dimethylacetamide was

replaced by 50 ml of N,N-dimethylformamide. After the

‘completion of ‘the . operation, the reaction . mixture was

subjected to high ‘p_ex_:fofmanc_:e‘ liquid chromatography analysis

- using  an absolute calibration method, -which indicated a

J

Af‘or.m‘ation: of (R)-i—(6—f‘luqro—z-benzothiazolyhl')ethyla_mine at a
“yield lof 95.8% based on D-alanine-N-carboxy anhydride. A post-

A,treatmekntAwas conducted in the same manner as injvEXample 1 to

obtain = 1.85 g  (0.00942 mol) ~ of (R)-1-(6-fluoro-2-

- behzothiazolyl)ethylamine. The isolated yield was 94.2%.

| AEx‘ample“' 3

An operation was conducted in the same manner as in

Exampie 1 - except " that 30- ml -of N,N—dimethylacetamidé ‘was'
replaced by 15 mlA_ of l;methyl-z-pyrrolidone. After the

.completion - of the _operat'ion, the reaction mixture was

subjected .to high pe:;fdrmance liquid chromatography analysis

using an absolute calibration method, which indicated a

formation of (RA)’-l-(6-fluoro-z-bénzothiazdlyl)ethylamine in

92.9% Yield based on D-alanine-N-carboxy anhydride. A post-
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‘treatment was conducted in the same manner as in Examplé 1 to

obtain  1.80 g - (0.00915  mol) of  (R)-1-(6-fluoro-2-

benzOthiazolyl)ethYIamine. The isolated yield was 91.5%.

- Example 4

An operation was conducted in the same manner as in

:ﬁxgﬁblé 1 exceét_ ﬁﬁat 30 mir of N,N—dime#hylécetamide was.
‘replaCed.‘by 20, m *o£‘.1,3;diméthyl-3,4,5)6-tetrahydro-2(lH)—
':pyrimidihone;' Afﬁer the cbmpletiog of -£he  oberatibn, the
_ reactio@ .gixture- waé._Subﬁectéd' to hiéh'vpefformancé 'liduid
'chromatogféphy analyéis using-an absolute calibration method, -

which Alihdicatéd A' a formation = of ‘(R)-l-(6-f1uo£o-2-

benzothiézoiyljethYlamine in 96.1% yield based on D-alanine-N-

carboxy ahhydride..

Examplé 5

'An operation was conducted in the same manner as in

' Example 1 except that 1.14 g (0.01 mol) of D-alanine-N-carboxy

anhydride was replaced by 1.01 g (0.01 moi) of glycine-N-

carboxy anhydride. A post-treatment was conducted in the same

‘manner as in Example 1 to obtain 1.67 g (0.00916'mol) of (6-

- fluoro-2-benzothiazolyl)methylamine. The isolated yield was
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: 91,6% based 6n glycinefN—carbbxy anhydride.

‘Example 6

" An operation was conducted in the same manner as in

Example 1 except that 1.75 g (0.005 mol) of bis(5-fluoro-2-

amihothiophendl) zihc salt was replaced by 1.71 g (0.005 mol)

of Bis(3-methyl-2-aminothiophenol) zinc salt. A post-treatment

‘was’ conducted in the 'same manner as in Example 1 to obtain

1.81 g (0.00941 - mol) of  (R)-1-(4-methyl-2-

benzothiazolyl)ethylamine. The isolated yield was 94.1% based

on D-alanine-N-carboxy anhydride.  The optical purity of the
' product was measﬁred by high pefformance liquid chrbmatography

iusing a 'chiral column, which was 99.8% e.e. Incidentally, the

opticallpurity of the D-alanine used for synthesis of the D-

alanine-N-carboxy anhydride was 99.8% e.e.

Example 7
'An operation was conducted in the same manner as in

Example 1 except that 1.75 g (0.005 mol) of bis(5-fluoro-2-

‘aminothiophenol) zinc salt was replaced by 1.71 g (0.005 mol)

of bis(3-methyl-2-aminothioghenol) zinc salt and 1.14 g (0.01

'mol)Aof D-alanine-N-carboxy aﬁhydride'was repladed by 1.01 g




26 .

(0.01 mdl).of"gly¢ine-Nfcarboxy anhydride. A post-treatment

was conductedAin‘the.same manner as in:Example 1. to  obtain

,1.05 g.(0;00929Amoi) of (4~methy1-2-benzothiazolyl)methylamine.

The isolated yield was 92.9% based ' on glycine-N-carboxy

‘anhydride. L

A.Examﬁle 8

10

An operation was conducted in the same manner as in

' Examplefl«exéept that 1.14 g (0.01 mol):of D-alanine-N-carboxy

“anhydride was replaced by 1.42 g (0.0l mol) of L-valine-N-

Carboxy'anhydride. " A post-treatment was conducted in the same

'~ manner as in:Example'l to obtain 2.15 g (0.00956 mol) of (S)-

15

1;(64fluoro-2-benzothiazolyl)42-methylpropylamine., . The

isolated yield was 95.6% based on L-valine-N-carboxy anhydride.

The .optical purity of the product was & measured by high
pérformance liquid chrOmatography using a chiral column, which
was 99.7% e.e. Inéidentally, the optical 'pﬁrity of the L-~

valine used for synthesis of the L-valine-N-carboxy anhydride

' was 99.7% e.e.

Example ‘9

. An operation was conducted in the same manner as in
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'Example 1 except that 1.14 g (0.01 mol) of D-alaniné-N-carboxy

anhydride' was replaced. by 1.42 . g (0.01 mol) of L-valine-N-

carboxy anhydride.and 1.75 g (0.005 mol) of bis(5-fluoro-2-

'aminothidphenol) zinc salt was replacéd by 1.71 g (0.005 mol)
‘of bis(3-methyle-aminothiophenol) zinc -salt. A post-treatment

was '-'fconducted in the same manner as in Example 1 to obtain.

J

2.07 g_”(0Q00941.?mol) of_'(S)—l-(4;methylfz-benzothiazolyl)—2_

"methflptopylahiné. - The isolated yield was 94.1% based on L-

10

VAline-N-éafboxy anhydride.

"Example 10"

'An operation was conducted in the same manner as in

- Example 1 except-that i.75 g (0.005 mol) Qf bis(5-fluoro-2-

'aminothiophenol) zinc salt was replaced by 1.74 g (0.005 mol)

of bis(54fluoroezeaminothiophenol)_ éopper' Salt- and 30 ml of

, N,N-dimethylacétamide was repiaced by 30 ml of 1-methyl-2-

- pyrrolidone. After the completion of the operation, the"

reactioh mixture was subjected to high performance 1liquid

chromatography analysis using an absolute calibration method,

which indicated - a formation  of (R)-1-(6-fluoro-2-

benzothiazolyl)ethylamine at a yiéld of 62.5% based on . D-
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alanine-N-carboxy anhydride.

. Example 11

An operation was conducted in the same manner as in

Example 1 except that'the réaction;of 1.75 g (0.005 mol) of

0 bis(S-fluorq;z;aminothiophenol) zinc salt with 1.14 g (0.01

mol)f of 'D-alanine-N—carboxy‘ anhydride was conducted at 0°C.

J

'~Afteruthe c6mp1etion~of~the~operation, the reaction mixture

was ~'su.bje_ct'ecl ‘tof high_.perfofmance liquid chromatography

analysis using an absolute calibration method, which indicated

a formation of (_R)fl-('6-'f1uoro-2-benzothiazoly1)eﬁhylamine at

"é‘yield 6f‘72.0%.bQSed on D-alanine-Nécarboxy'anhydride.

_Example 12

~ An operation was conducted in the same manner as in

. Example 1 except that the reaction of 1.75 g (0.005 mdlyibf

biék5-f1'uo‘r.o-2A-'?amino£hio§.henol.)' zinc salt with 1.14 g (6.01
moi).of D-élaﬁine-N-caiboxy aﬁhydr;de was conducted at -30°C.
After'fhéhéompletion of £he Qperatién, the reaétion~mixturé'
was 4subjectéd~ éo high performance. liguid. chromatography

analysis using an absolute calibration method, which indicated

. a formation of (R)-l-(6-fluoro-2'-behzot;_hiazolyl)ethylamine at
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"~ a yield of 95.7% based on D—alanine-N—carbOxy anhydride.

'_Exémpie:13 '

A mixture of 69 g (0.197 mol) of bis(5-fluoro-2-

'aminothiophenol) zincvsalt and 700 ml of N,N-dimethylacetaﬁide'

was cooled to -10°C. Thereto was added 40 g (0.347 mol) 6f'De

J

_ alaﬁanefn;cérboxy éphydride.” The mixture wés stirréd at_-10°c
if6r13 hours.iVWﬁile £hé internai temperatu:é was méintained at
.30°C"¢f 'below,'V126  g_ (0,662 :moi) of Vp-£oluene$ulfqnic' acid
;moﬁohydfate was.added iﬁ'smali ertions. ~Afte; thé reaction

mixture was_sﬁirred at room temperature for 1 hour, water and

N;N-dimethylacetamide was removedvuﬁder vacuum at 80°C or below.

To the residue were added 700 ml of hot water and 74 g (0.389

mol) of p-toluenesulfonic acid monohydrate, and the mixture

was heated at reflux until the solid'was dissolved completely

to obtain~a homogéneous solution. The solution was allowed to
- stand and'codled'tolréom temperature, whereby (R)-1-(6-fluoro-

. 2-benzothiazolyl)ethylamine p-toluenesulfonate' _ was

precipitated asﬁwhitevcrYStals. The crystais were collected by

filtration and dried. The yield was 95 g (yield: 70%).

Melting point: 242°C (decomposed)
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. [al®. = +7.09 (CH,OH, c = 1.03) -

_A'Thé : B above-obtained' o : (R)—i-(6—f1uor6-2-

. benzOthiazolyl)éthyléminéAp;toluehesulfonate was reacted with
~an aqueous sodium hydroxide solution for amine liberation, and

the reaction mixture was subjécted to high performance liquid

chrdhatography” (optically active column = Chiral Cell oD,

produced by Daiéel Chemical Industries,'ltd;), As a result,

the “Aoptical purity of -~ ' liberated . (R)-l-(6-fluoro-2-

1 bénzothiazolyl)ethylamine was 98% e.e.

Example 14

‘In 400 ml of N,N-dimethylacetamide, 28.8 g (0.082

- mol) of bis(5-fluoro-2-aminothiophenol) zinc ' salt was
A dissolvéd. - The solution was cooled- to -10°C. Thereto was.

‘added 24.5 g (0.213 mol)‘of L—aianinefN—carboxy anhydride. The

mixture was stirred at -10°C for 3 hours. Thereto was added
72.3 g (0.380 mol) of p-toluenesulfonic acid monohydrate. The
mixture was stirred at room temperature for 1 hour. Then,

while the mixture was maintained at 80°C or below, the mixture

"was concentrated under vacuum. To the residue was added a -

AsolUtibn "of 4 g (0.021 .mol) 'of p-toluenesulfonic acid
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monthdfate dissolved in '200 ml of hot water.’ The m'iXturevwas
heated with stirring until the solid was dissolved Vcoxi'lpletely.

When the reaction content became a “homogeneous solution, the

heating was stopped and the reaction mixture was cooled to
‘room temperature. As a - result, (S)-1-(6-fluoro-2-

; benzbthiazolyl)ethYlamine pétoluenesuifonate was précipitated

)

as 'white cryst'als." | The crystals were collected by filtration
and df;éd;f The.yieid was_52;5 g (yield: 88.6%).
| , Mtj-:‘ltingvpoin't: 242?C (decbmposed)
(a]l,? ='.-6.85 (CH,0H, ¢ = 140’07)
' 'fhe o 'above-obté'lirvledv (S)V-l-(6-f'1u_orc.>-2-

benzothiazblyl)ethYl'amine p-toluenesulfonate was reacted with

“an- aqueous sodium hydroxide solution for amine liberation, -and

the reaction mixture was subjected to- high performance liquid-

chromatography (optically active column = Chiral cell oD,

.pJ_:oduced by Daicel. Chemical Industries, 1ltd.). As a result,

the optical = purity - of - 1liberated - _(S)-l—(65f1uoro-2;

benzothiazolyl)ethylamine was 99.7% e.e.

Comparative Referéence Example 1

To 50 ml of chlorobenzene were added 1.75 g (0.005
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Amol)Aof‘bis(S-fluoxo-z—aminothiophenol) zinc salt and 0.32 g

(0.001 Amol) of tetrabutylammonium bromide. The mixture was

cooled to 0°C in a nitrogen current. .Thereto was added, at the

same temperature, 1.14 Ag (0.01 moi) -of D-alanine-N-carboxy

anhydride. The mixture was stirred at 0°C for 3 hours. Then,

18 ¢ of a 5% aqueous hydrochloric acid solution was dropwised
) : . A

at 5°C or below. ‘After the completion of the dropwise addition,

the inixture was stirred at 5°C or  below for‘-l_ hour. High

performance -liquid chromatography analysis using  an absolute

calibration method of. the reaction mixture was conducted,

»whichA "~ indicted formation = of (R)-1-=(6-fluoro-2-
A benzothiazolyl)ethylamine at :aA yield of 8.3% ‘based on. D-
'alanineAN-carBOXY aﬁhydride.

Comparative Reference Example 2

To 50 ml of chlorobenzene were added 1.75 g (0.005

mol) of bis(5-fluoro-2-aminothiophenol) zinc salt, 0.32 g

(6.001 mol) of ‘tetrabutylammonium‘ bromide and 1.20 g (0.02

mol) of acetic acid. The mixture was cooled to 0°C in a

nitrogen current. Thereto was added, at the same temperature,

'1.14 g (0.01 mol) of D-alanine-N-carboxy anhydride. The
65RRAL,

<
-

%
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B .._'mix't'_ufe'was stirred at 0°Cc for 3 hours. Then, 18 g of a 5%

' aqueous hydrbchloric “acid sol_ution was dropwised at 5°C or

below. . After the completion of the dropwise addition, the

‘mixture ‘was stirred- at 5°C or below . for 1 ‘hour. ~ High

- performance' liqﬁ'id- chromatography analysis -using an absolute

c;ali’bxfati__on .method: of 'th_e‘ reaction mixture was conducted,

;

which . indicted . formation -  of (R)-1-(6-fluoro-2-

. Abenzo:th'iaZOIyl)_e'thyl"amine ‘at a yield of 31.4% based on D-

.11_0"

.15

f élanine—N—caxboxy_anhydride.

Reference Example-1

© In 500 ml of toluene, 18.9 g (0.093 mol) of N-
isobrbpbxycarbthI—L—valine was dissolved. The solution was

cooled to -5°C.. Thereto were dropwised, at -5°C, 23.0 g (0.233

mol) of'N—‘methylmcSr'phol.ir.le and 12.7 g (0.093 mol) of isobutyl

chlorocarbonate. Thereto »was added; at -5°C, 17.4 g (0.047

mol) ofll (R)—1-(6_-fluoro;2—behz'dthiazolyl)ethylaminel . p-

toluenesulfonate- in one portion. The mixture was stirred at

the same temperature for 0.5 hour and then at room temperature

for 2 hours. To the reaction mixture was added 300 ml of water.

The mixture was heated to 70°C to dissolve the solid. ' The




to;uéﬁellgyéf waé.éeparatéd,_washed with hot_Qater, and thenl
.géoled,  whéfeby aa 36iid was precipitated¢ The solid was
"czjc)ll'ect-;ed‘ by filtration and drledto obtain 23.7 g _(yiéld:
70%)  of "isopropyl A-{(S)—l-[(ﬁ)—1-(6¥flﬁorobenzo£hiazol-2-
'_-S"jl)etﬁyléarbamoyl]%2Qmethylpropyl}carﬁamate. o TheA compound.
 obtéﬁné§1§a§4chfifmed for"the'struétﬁre by IR analysis and
.. . A .
NMR “ana1y§is"in comparisonl with its authgntic material and
idenfified. |
. Melﬁing pbinp;li72lfo 1730C
iou | ‘, .Pufit§:»99;7% (high performénce:liquid chrbmatoéraphy)v
i'  » "“ | | thiéal puri£y; 99.6% d;é. |
Réferéncé E#ampié.z...
In 500 ml of toluene, 10.2 g (0.05 mol) of N-
: iSOpr0p6xycafbonyl-D}valine was. dissolyed. ' '»fhéreto ='were
15 d;bpwised; a;--5°¢,.12.4 g (0.0125 mol) of N-methylmorpholiné
and 6.8 g (0.65‘ﬁ01) of.isobutyl chlorocarbonate. = Thereto was
‘added, at _sec, 18.3 g (0.05 mol) of (R)-1-(6-fluoro-2-
benzothiazolyl)éth?lamine p—toluenegulfonate. A reactiqn and a

post-treatment were conducted in the same manner as in

 Reference Example 1, and the suspension: of a solid in toluene
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- was filtered to collect the solid. The solid was. subjected to

Soxhlet extraction for 1 week, and the extract was

~ concentrated to obtain a solid. The solid was recrystallized

from xylene to obtain 11.6 g (yieid: 62.7%) of isopropyl {(R)-
1-[ (R)-1-(6-fluorobenzothiazol-2-yl)ethylcarbamoyl]-2-methyl-

prop&i}cérbamate;v_The compohnd obtained was confirmed for the

- structure by IR;analysis and NMR analysis in comparison with

ifsvéﬁthentic material and:identifiéd.
Melting point: 244 to 246°C
Purity3099.5% (high performahce liquid chromatography)

- Optical purity:,99.2% d.e.

Reference Example 3

~In 250 ml of toluene, 13.4 g (0.066 mol) of N-

isopropoxycarbonyl-L-valine was dissolved. Thereto was added

14.3 g (0.144 mol) of N-methylmorpholine. Then was dropwised,

at -10°C, 8.6 g'u(o.063 mol) of' isobutyl chlorocarbonate.,

Thereto was added 22 g (0.06 mol) of (S)-1-(6-fluoro-2-

benzothiazolyl)ethylamine p—toluenesulfonate. A reaction and a

post-treatment were conducted .in the same manner as in

Reference Example 1, and the suspension of a solid in toluene
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was filtered .at 70°C - to collect the solid. _ The -solid was

washed with - water and toluene and dried to obtain 18.5 g

(yield: 81.1%) of isopropjl {(S)Ql-[(S)-1;(6-f1uorobenzo-

thiazolfz-yl)ethylcarbamoyl]-2-methylpropyl}carbamate. The

¢ompound obtained was confirmed for the structure by IR
anal&sis‘ and NMR analysis in comparison with its authentic

 material énd:identified.>

| Melting»point: 242 to 245°C
‘A:Puiiiy;.99°4% (high perfqrmappétliquid chromatography)
Opticalnpﬁrity;’9§;5%‘d.e,
ﬁeferéﬁce Exémple 4
ip[ 250 mi‘.of -toluene;" 13.4 g (0.066 ’mol)_ of N-

isopropoxycarbonyl-D-valine was dissolved. Thereto was added

‘14.3'g,(0.144 mol) of N-methylmorpholine. Then was dropwised,

~at -10°C, 8.6 g (0.063 mol) of  isobutyl chlorocarbonate. '

i TherétoA was. added 22 g (0.06 'mol) of (S)-1-(6-fluoro-2-

20

beﬁéothiaéolyl)ethylamine p-toluenesulfonate. A reaction and a

post-treatment were conducted in the same manner as in

Reference Example:l, and the hot toluene SOIution‘was-filtered

in a hot state to remove the insoluble matter. "The filtrate

S
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was cooled, whereby crystals were precipitated. The crystals
were collected by filtration and dried to .obtéin‘ 15.8 g
(yield; :69.3%) ‘of isopropyl {(Rf-l-[(S);l-(6-f1uorobenzo-
'thiaqu-z-yi)ethylcarbamoyl]-meethylpropyl}carbamate. - The
5 qompdund obtained 'was cbnfirmed' for _the structure by _iR
 anaI?§is and NMR analysis in combafison with its ’authentic
 m;teria1 ;ndﬁidentifiéd.
| nelting'point:‘l79 to 180°C
Pﬁrity;'looé khigh éérformanceliiquidlchromatdgraphf)

_10'-._: ~ Optical purity: 100% d.e.

_IndﬁstriaiIApplicaﬁiliﬁy.
].“,Acgqrdiﬁg :to- the. presént ‘ipveptiqh,"thérec is
'provided.‘anA iﬁdﬁstfial 'ﬁrocéés for producing, from a 2-
1.15 éminothiophenél dérivative, a subsﬁituted'aikylamine [typified
by a 1f(2—benzothiazolyl)alleaminej3or a salt théreoanﬁ a
"high»yiéld in hi§h-hand1éabi1ity.- In the present procesé, even
when the‘ intended-’substitﬁtéd' é1ky1aﬁiné is an thically'
éctive compound, the:intendéd prodﬁct can bé producéd without

200 reducing the optical purity of the opticélly active raw

. iR

VA RWQ;

: '_g Z/
NP o
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- ﬁaterial ﬁsed,
Aécording to thé.présent inVeﬁtibn, there is also
provided a substituted al'ky1am.ine- salt which. is useful for
_produc£i6n of~§n intéfmediaﬁe forié-funéiéide for agriéulture’
5 or horficuituré’ (see.:JP-A-8—1?61155 and. which is easily
cfys?aliized_ and stable,f'for example, ; 1-(6-halogeno-2-

penzothiazglyl)ethyiaminé p-toluénesulfonater

WSTRY;
‘ %
o Z
> ’
2\
T Q /\(?l
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" Claims
1. A process for . producing a substituted alkylamine

'1fepresented'by,the followinglgéneral formula (3):'

5 (wherein X is a hydrogen atom, a halogen atom, an alkyl-group,

~ ;nf alllkoxy:‘_'grou'p, a ‘cyano group or a nitro groﬁp;‘ n is. an
ihteger ~of_ 1 to 4; and R elmd_'R2 are each 'indeéendéntly a

hydrogen atom of ah alkyl.group which maj be substituted with

-phenyl:gtoup, éﬁdtmay;togéther:form.a 5- or 6fmembered'ring)

10 or a sélt thétébf; HWhich 'proéesé comﬁrises- reacting a ‘2-

aminothiqphénol derivative metal salt represented by the

following general formula (1):

(1)

-2
(wherein M is a bivalent metal atom; X has the same definition
15 as given ‘above; and n has the same definition as given above)

 with an amino acid-N-carboxy anhydride represented by the

L wsTRy.

-/ \e <

N
] R4
. <

. n ..A
‘ ?% R P2
. /Z/} Op\’.‘( .

-
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- following general formula (2):

- @

~ (wherein R' and R’ have the same definitions as given above)

J

‘and then subjecting the reaction product to cyclization under

‘an acidic condition.

2. _” . A process for producing a substituted alkylamine or

'~ a salt thereof according to Claim 1, wherein the reaction of

© the 2-aminothiophenol derivative metal salt represented by the

'ger'lera.l..' f.o;mukla‘ (i) with the ‘amino acid-N-carboxy anhydride
’represeptéd .by' the genefal_ formula (2) is conducted. in an
amide type aprotic polar'éolvent,

3. : ,A‘proce$s~f6r producing a sdbstituted alkylamine 6r
a salt 'thereof' according to Claim 1 or 2, whérein the 2-
aminbthiophenol derivative metal salt representéd by the
general formulé (1) ié a salt of a Ib or Iib gfoup metal.

4. | A process for producing a substituted alkylamine or

' a . salt thereof according to Claim '3, wherein the 2-
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_gminothiOpﬁenql:ﬂdéri§ative“'meta1 éélt. feprésented’ Qy Athe,
4generai:f§fmﬁ1a (1),is a z;ﬁc salﬁ; | |
5. - ZA_A p;ééesg'fof producing a'gdﬁsfituted-alkylamine dr._
"a~sa1tifh§febf éééérding td Claim 1 or 2,~whereinitﬁe.amino
.5.Q§cid;N-cérbo£y anhYdfide.represehted by_the.formula (2) is DL-
.dlqﬁinefN-carbégyf‘ahhydride, ~b-alahine-n-cérbo#j'.anhydride or
:LealanineéN-qafboxy gnhyd;idé;
.6;',: ,ﬁ. , A procéés'fo;:producing a‘substitdted élkylamine'or
.a salt”théreqf,aéco%&ing'to,C1§iﬁ 1 o::2,fWhéfein the~reactioh,
10 aof.the 2Qaminothioéﬁenol dérivativ¢~ﬁeta1 salt reprééénted by
'pheV.géneral,ff6rmhla (1). with~jthe amino facid-Nfgafboxy
“.aﬁh§dride'représented.by ﬁhe ggnérél.formuldl(Z) is‘conducted
‘iﬁ a;ﬁéﬁﬁéfathre rangé of:;SO“t6f66°C;’w
‘ j;n: :.“. A prséeés}for §deucing4a sﬁbstitu#éd‘alkylamine or
'-4}§.Qa.s§1# ;hereofiéccording~to Claim 1 or*é;'yhefein the reaction
7‘9f thé‘Zfamindthiophenoi:dérivative ﬁetal salt(représentéd by
fthe' general. f§fmﬁl§:ak1) ,with. the'}amino écid-N-carboiy
énhydride representéd by the géne#él'formula (2)'is conducted
~in aft,emp'e'ratu.ré range of -30 to 1:o'°.c..

20 8. . : A‘(substituted) benzehésulfonic acid salt of a 1- -
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(6-halogeno42-benzothiazlyl)ethylamine. 'represented by the

Afollowing‘formulaz

Y CHs
NH2
‘(whqgeih Y is aAhélogen atom)Q
;o S A
5 9. . . A (substituted) benzenesulfonic acid salt according

_to Claim 8, wherein the~(sub$tituted)‘benzehesulfonic acid is
.p-toluenesulfonic acid.
©10.0 . A (substituted) benzenesulfonic acid salt according

to Claim 8 or 9, wherein Y is a fluorine atom.




