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DESCRIPTION METHOD FOR PRODUCING OPTICALLY ACTIVE

BENZYLAMINE DERIVATIVE TECHNICAL FIELD 5 The present

invention relates to an optically active benzylamine derivative which is an

important intermediate in production in the pharmaceutical and

agrochemical fields, and a method for producing the same. In more detail,

it relates to a method for converting an optically active benzylalcohol 10

derivative to an optically activethe §I§Eﬁ%§ derivative. BACKGROUND
ME?ART As a method far roducmg an (%ptlcall active benzylamine %g\r Y%:%If\m

SosERtad BY X Gerbrar RACIaL (75 6 P REECPYEAF 13- 1S rrein Ar
represents a substituted or unsubstituted aryl group having 6 to 20
carbon atoms or a substituted or unsubstituted heteroaromatic group

Tﬂgﬁ(ﬁi?(gzﬁtof%%ggrbon atoms, R represents a substi_tuted or unsubsti.tuted
alkyl' group having 1 to 18 carbon 20 atoms, a substituted or unsubstituted

aryl group hawing 6 to 20.carbap alams,or & supstituted:or unsubstituted,
aralkyl group
benzylamine derivative which is an important intermediate in
producticn in the pharmaceutical and agrochemical fields, and
a method for producing the same. In more detail, 1t relates to

a method for converting an optically active benzylalcohol

derivative to an optically active benzylamine derivative.

BACKGROUND ART

As a method for producing an optically active benzylamine

derivative represented by a general formula (7):

B
FE""’NH

PN (7)

Arr=2 R

wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
hetercaromatic group having 4 to 20 carbon atoms, R represents
a substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group having 6 to

20 carbeon atoms, or a substituted or unsubstituted aralkyl group
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1 having 7 to 20 carbon atoms, R6 represents hydrogen, a substituted or
unsubstituted alkyl group having 1 to 18 carbon atoms, a substituted or
unsubstituted aryl group having 6 to 20 carbon atoms, or a substituted or
unsubstituted aralkyl group having 5 7 to 20 carbon atoms, and *2
represents an asymmetric carbon atom, from an optically active
benzylalcohol derivative represented by a general formula (1): OH Ar*1

haRiwherein A and Roargasdefined aboveand:{l representsan 10+« i tuted

asymmetric carbon atom, the following methods are reported: 1) a

or metbad fariprodueing an,apticaiyactiver begzylamine degivative, iawhieh -

a hydroxy group in an optically active benzylalcohol derivative is

sulsabstitutesdwvith halegérssuchnas dchiogme @nd thendhe halégepatetl carbon
benzylalcohol derivative is 15 reacted with a nitrogen nucleophile

at ¢NeRr-Ratent Doveient iy 2)a wiethod fortproddcmyedrk wpticallysactver ing
benzylamine derivative, in which an optically active benzylalcohol

7 derivative Bheactsdwith dipiteridpicspronazideand themahe Feactanbon

is reduced (Non-Patent Documents 2 and 3); 20 3) a method for

2 PRoduciaf bpleAlly Actve Betzhiingngylalcohol derivative

represented by a general formula (1):

OH

PN (1)

Ar-*1 R

wherein Ar and R are as defined above, and *1 represents an
asymmetric carbon atom, the following methods are reported:
1} a method for producing an optically active benzylamine
derivative, in which a hydroxy group in an optically active
benzylalicohol derivative i1s substituted with halcgen such as
chlerine and then the halogenated benzylalcohol derivative is
reacted with a nitrogen nucleophile (Non-Patent Document 1);
2) a method for preducing an optically active benzylamine
derivative, in which an optically active benzylalcohol
derivative 1s reacted with diphenylphosphoryl azide and then
the reactant is reduced (Non-Patent Documents 2 and 3);

3) & method for producing an optically active benzylamine
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derivative, in which an optically active benzylalcohol derivative is
sulfonylated and then the resulting compound is reacted with a nitrogen
nucleophile (Patent Document 1); 4) a method for producing an optically
active benzylamine 5 derivative, in which an optically active benzylalcohol
derivative is reacted with a nitrogen nucleophile in the presence of an
azodicarbonyl compound (Non-Patent Document 4) ; and the like. Patent

de Dogyiment |: JapapeserPalentApplication Laid-Open, 40 {IR-A)-Ne 1
2002-30048 Non-Patent Document!: Journal of Organic Chemistry, 1998,

de £3v6273 &ar:Paterftdgaurment 2nhdoutnah of Rsganic.Chemistesik996nd s
61, 3561 15 Non-Patent Document 3: Tetrahedron Asymmetry, 1996, 7,

re2809Non-Patent:Diocuwvent 41 Jousraliof Crgdmie Ghremistry 4890, 25,
215 20 DISCLOSURE OF THE INVENTION PROBLEMS TO BE

4) SOLVEDBY THE INVENTION: Howevel, dig die. thetlaad. T, ibthas beenine
known that a partial racemization takes place in the neucleophilic

desybsiitution reAction abadenzylic pasition Betduse & SNayipecchol
substitution

derivative isreactedwithanitrogennucleophile inthepresence

of an azodicarbonyl compound (Non-Patent Document 4); and the
like.

Patent Document 1: Japanese Patent ApplicationLaid-Open
(JP-A) No. 2002-30048

Non~Patent Document 1: JournalofOrganicChemistry, 1998,
63, 6273

Non~Patent Document 2: Journal of CrganicChemistry, 1996,
61, 3561

Non-Patent Document 3: Tetrahedron Asymmetry, 1996, 7,

2809

Non-Patent Document 4: Journal ofOrganicChemistry, 1990,

55, 215

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
However, in themethod 1), it has been known that a partial

racemization takes place in the neuclecphilic substitution

reactlon at a benzylic position because a SN1 type substitution

reaction competes with a SN2 type substitution reaction due to
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25 reaction competes with a SN2 type substitution reaction due to 3 an
involvement of a stabilized benzyl cation. Therefore, it is difficult to
produce an optically active benzylamine derivative with high optical purity.
In the method 2), because a nitrogen nucleophilic species 5 is azide even
though a substitution reaction proceeds in a high asymmetric transfer
ratio, in order to produce optically active N-alkylbenzylamine, optically

an aGliveN-andhenzylamine, o1 1opticallyaciive N-aralkylbenzylaminecit i§t 1 5
necessary to perform N-alkylation, N-arylation, or N-aralkylation after 10

di feduction ©f theabtaipedapticaly active @zide-corpopngs Fhemfere; the ve
number of steps increases and the operation becomes complicated.

witRurthieghit iscdifficalt tpobtaily an intended substance in a high yield by a
monoalkylation reaction of amine because of the generation of
bypradutiscofiteriiary 15 aminesard/or a yuaternary animopiui salts whiche s
is a general problem of the reaction. Furthermore, a handling of an azide

15 GorhpEURESTIth BRERplasforPRdK isua problematit rocedarestpc tefmsaf 2 oh
both safety and facility in industrial production. Also, in the method 3),

45 JEeanSe of MTeophilic 26-SubstitutisA 2t & BerayRc pEsition fds Hifffealt ve

tQ obtain an optically active benzylamine derivative with high optical
N—a%ky&benzylgminz, opticale active N-arylbeé&yl%mine, or

optically active N-aralkylbenzylamine, it 1s necessary to
perform N-alkylation, N-arylation, or N-aralkylation after
reductlon of the cbtained optically active azilide compound.
Therefore, the number of steps increases and the operation
becomes ceomplicated. Further, it is difficult to obtain an
intended substance in a high yield by a moncalkylation reaction
of amine because of the generation of byproducts of tertiary
amine and/or a gquaternary ammonium salt, which is a general
problem of the reacticn. Furthermore, a handling of an azide
cempound with an explosion risk is a problematic procedure in
terms of both safety and facility in industrial production.
Also, in the method 3), bkecause of nuclsophilic

substitution at a benzylic position, it is difficult to cbtain
an optically active benzylamine derivative with high optical
purity. The racemization is relatively suppressed in the
production method described in Patent Document 1. However,
amine that can be produced by the substitution reaction and then

deprotection is limited to primary amine because a nitrogen
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purity. The racemization is relatively suppressed in the production method
described in Patent Document 1. However, amine that can be produced
by the substitution reaction and then 25 deprotection is limited to primary
amine because a nitrogen 4 nucleophile that can be used is limited to
benzylamine, allylamine, benzylcarbamate, hydroxylamine, phthalimide
potassium, sodium azide, and the like. Therefore, in order to synthesize

nudeeendary-aming: these is,a praklem; that the; pumber,510f processese
increases and the operation becomes complicated, since it is necessary

alle perform the substitution reaction, aydepreiadionaperatiom andthea
N-alkylation, N-arylation, or N-aralkylation. Further, in the monoalkylation

poteactionof swnihentertiarycgmine aridéon 4 gy ate Miasy ammeniubn Ssalide to
10 generally produced as byproducts, and it is difficult to obtain an

syiriteaded substanvédm highyield. ihthesmisthedet)pit isgenkedlly-ksonwnmbe r
that a reaction proceeds in a very high asymmetric transfer ratio.

of HEWeFErs of nitfogetrmictedphilé Bvatest bé beadks fifiited, apdrohlyased,

. compounds with low acidity, such as imide, e.g., phthalimide, and
S 1ifeytamirie "EAITPEE e HerallyPGsed TH the ®a3B0T bsing” iffdergact ion, @

diacglamine as a nitrogen nucleophile, since the direct synthesis of

IERERIkG; N-afy'oF REarafigAaiifie 18 Tmpossigie 1= -on, N-arylation, or

N-aralkylation. Further, in the moncalkylation reaction of
amine, tertiary amine and/or a guaternary ammonium salt are
generally produced as byproducts, and it is difficult to obtain
an intended substance in high yield.

In the method 4), it is generally known that a reaction
proceeds in a very high asymmetric transfer ratio. However,
a nitrogen nucleophile that can be used is limited, and only
compounds with low acidity, such as imide, e.g., phthalimide,
and diacylamine, can be generally used. In the case of using
imide or diacylamine as anitrogennuclieophile, since the direct
synthesis of N-alkyl, N-aryl, or N-aralkylamine ig impossible,
it 1s necessary to perform N-alkylation, N-arylation, or
N%éralkylation after deprotection, and thus the number of
processes increases and the operation becomes complicated.
Further, a method of using hydrazine with a high toxicity, or
a method of heating under a severe acid condition or alkaline
condition is known as a deprotection condition. However, the

former has a problem of toxicity, and the latter has a problem
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it is necessary to perform N-alkylation, N-arylation, or 20 N-aralkylation
after deprotection, and thus the number of processes increases and the
operation becomes complicated. Further, a method of using hydrazine
with a high toxicity, or a method of heating under a severe acid condition
or alkaline condition is known as a deprotection condition. However, the
25 former has a problem of toxicity, and the latter has a problem 5 of
of HEerBSsition BRastisstFate T i Cadé thataHessibstime RS dtHestrate
functional groups. MEANS FOR SOLVING THE PROBLEMS 5 In view of
hag&5B6ve %H%%%h%és,ga@ﬁﬁ’ésult of eager investigation of the reaction

of an optically active benzylalcohol derivative with a nitrogen nucleophile
with regard to a method for producing an optically active benzylamine, a

veRIRd @”%EW@%@%%%Q low has been found. 10 That is, the

present invention relates to a method for producing an optically active

benzylsulfonylanide deriyatiye repreggatedhy.a general frmuia RS, Ryer
~N,,5\NO2O m Ar2R :
investigation of the reaction of an optically active
benzylalcchol derivativewithanitrogennucleophilewithregard
to a method for producing an optically active benzylamine, a
production method as described below has been found.
That is, the present invention relates to a method for

producing an optically active benzylsulfonylamide derivative

represented by a general formula (5}:

4
NS\b NOZ)

P

RO,
Ar =) R

m

wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
heteroarcmatic group having 4 to 20 carbon atoms, R represents
a substituted or unsubstituted alkyl group having 1 £o 18 carbon
atoms, a substituted or unsubstituted aryl group having 6 to
20 carbon atoms, or a substituted or unsubstituted aralkyl group

having 7to 20 carbon atoms, R° represents hydrogen, a substituted
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wherein Ar represents a substituted or unsubstituted aryl group 15 having
6 to 20 carbon atoms or a substituted or unsubstituted heteroaromatic
group having 4 to 20-carbon atoms, R represents a substituted or
unsubstituted alkyl group having 1 to 18 carbon atoms, a substituted or
unsubstituted aryl group having 6 to 20 carbon atoms, or a substituted or
unsubstituted aralkyl group 20 having 7 to 20 carbon atoms, R6

OT rgpredenis iyi6dert A ¥tbstrGier BT UnSuBstitatetPalkRyldronp Havitgy 2
1 to 18 carbon atoms, a substituted or unsubstituted aryl group having 6

Suls 58 CAHSGh Somns W Sdibtifited of LirktBsRted Bralk§ §RodS nadirgen

7 to 20 carbon atoms,m recﬁresents an inte%er ofl1to3,and *25

2" PBbresRAte ah A&y MBI CAbOM SO ThalHciehzéd by YeaBhg R a ving

optically active benzylalcohol derivative represented by a_general formula

7 D B e UGl A AR o B SCHAGH Brbosand A T+
icC n , With a sulfonylamide .

<ofFEESERE 0 A0S AL A, WA BEDIEI recceing

an optically active benzylalcohol derivative represented by a

general formula (1):

OH

PN (1)

Ar* R

wherein Ar and R are as defined above, and *1 represents an
asymmetric carbon atom, with a sulfonylamide derivative

represented by a general formula {4):
Q
e
6 0\“
R\ ..-'S
N
N O

wherein R® is as defined above, and m 1s as defined above.

(4)
NO, )_m

Further, the present invention relates to a method for
producing an optically active benzylamine derivative

represented by a general formula (7):
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R6 N- \ NO2 H O m ZZ'Z wherein R6 is as defined above, and m is as

defined above. Further, the present invention relates to a method for 15

producing an optically active benzylamine derivative represented by a

general formula (7): 7 R 6 NH (7) Ar *2 R wherein Ar represents a

substituted or unsubstituted aryl group having 6 to 20 carbon atoms or a

substituted or unsubstituted heteroaromatic group having 4 to 20 carbon

atoms, R represents 5 a substituted or unsubstituted alkyl group having 1

to 18 carbon atoms, a substituted or unsubstituted aryl group having 6 to

20 carbon atoarggor a substituted or unsubstituted aralkyl group having 7

to 20 carbon ‘sxﬁ presents hydrogen, a substituted or

unsubstituted alkyl g ﬁmving 1 to 18 carbon atoms, a 10 substituted or

unsubstituted aryl grodip having 6 to 20 aFﬁo atoms, or a substituted or

unsubstituted araik up having 7 to 20 carbon atoms, and *2

represents an ﬁsfmr‘f’iﬂri rbon
wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
hetercaromatic group having 4 to 20 carbon atoms, R represents
a substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group having ¢ to
20 carbon atoms, or a substituted or unsubstituted aralkyl group
having 7 to 20 carbon atoms, R® represents hydrogen, a substituted
or unsubstituted alkyl group heving 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon
atoms, or a substituted or unsubstituted aralkyl group having
7 to 20 carbon atoms, and *2 represents an asymmetric carbon
atom, characterized by reacting the optically active
benzylsulfonylamide derivative represented by the general

formula (5) with a thiocl derivative represented by a general

formula (6):
R'SM (6)

wherein R’ represents hydrogen, a substituted or unsubstituted

alkyl group having 1 to 18 carbon atoms, a substituted or
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atom, characterized by reacting the optically active benzylsulfonylamide
derivative represented by the general 15 formula (5) with a thiol derivative
represented by a general formula (6): R7SM (6) 20 wherein R7
represents hydrogen, a substituted or unsubstituted alkyl group having 1
to 18 carbon atoms, a substituted or 8 unsubstituted aryl group having 6 to
20 carbon atoms, or a substituted or unsubstituted aralkyl group having 7

undog0:carben Atams; and Mrepresents hydrogers analkalhmetalar ansr a
alkaline earth metal. 5 Further, the present invention relates to the

sulopticalyt active bepzystlfanyiamide deryative sepresented bydbe o carbon
general formula (5). EFFECT OF THE INVENTION 10 According to the

at gresenhiivention; dke predugtiorvgkan epticalhy active behzytamingl kaline
derivative in a very high asymmetric transfer ratio becomes possible.

ea Furtheg taccording to the present invention, optically active
N-alkylbenzylamine, optically active N-arylbenzylamine, and optically

activE15NFalkybernzyfifing arevedsiy preparedissalsinigle ametshiori 1y
rocess.
ac%&ve benzylsulfonylamide derivative represented by the

general formula (5).

EFFECT OF THE INVENTION

According to the present invention, the production of an
opticallyactivebenzylaminederivativeinaveryhighasymmetric
transfer ratic becomes possible. Further, according to the
present invention, optically active N-alkylbenzylamine,
cptically active Nwarylbenzylamine, and optically active
N-aralkylbenzylamine are easily prepared by a simple and short

process.

BEST MODE FOR CARRYING OUT THE INVENTION
First, a step for producing an optically active
benzylsulfonylamide derivative represented by the general

formula (5):



BEST MODE FOR CARRYING OUT THE INVENTION First, a step for
producing an optically active 20 benzylsulfonylamide derivative
represented by the general formula (5): 9 D\ (5) R6 NO2) NN\)M Ar *2

~ R by reacting an optically active benzylalcohol derivative represented by
the general formula (1): OH I11) Ar* 1 R 5 with an optically active
benzylsulfonylamide derivative represented by the general formula (4):
(4) CR W s\ Noe) rn H is.described. In the present description, the
number of carbon ato /

= (9)
NO,
T

Ar *2R

by reacting an optically active benzylalcohol derivative

represented by the general formula ({1):

OH

PN (1)

Ar-*1 R

5 with an optically active benzylsulfonylamide derivative

represented by the general formula (4):

(4)
“\ -3 P4C32

is described.
In the present description, the number of carbon atoms

10 does not include the number of carbon atoms in substitutional

10
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10 does not include the number of carbon atoms in substitutional 10
groups. Examples of the substituents of an alkyl group, an aryl group, an
aralkyl group, an alkoxy group, an aryloxy group, and an aralkyloxy
group, as described below, include an alkyl group, an aryl group, an
aralkyl group, an oxy group, an alkoxy group, 5 a nitro group, a thio group,
an amino group, a carbonyl group, a nitrile group, a sulfonyl group,

grbajogen mndige bkec FUrties s, 3+ @& Armelyh substitued Phenylan ary1

group" in the present description represents, for example, a

graupethypheayligroupraud-methylpheryl grouipe or adanethylpherylup, and
group. 10 In the general formulae (1) and (5), Ar represents a substituted

an emaisubstituted-anybgregpdaanding 64d 2@ tarbon natbms-osa stkstitufedup,
or unsubstituted heteroaromatic group having 4 to 20 carbon atoms.

an Secifie examples cfithe substittee orarnsutistiutedraryb 115 gkowy group,
having 6 to 20 carbon atoms include alkyl substituted phenyl groups such

2 TastE pHerylgroub, 4120 3L erR-methyrstbstifled- iphenylagioapya 23oup,
2,4-, 2,5, 2,6-, 3,4-, or 3,5-dimethyl substituted phenyl group, a 2,3,4-

a “2 %r%l%%r6°u9'4assuszi’éyjoﬂéoz}@nr]i}ﬂéfh??@ub%ﬂfgﬁbedﬁé?@r gréls et

“2_ § 20 orgeth SJl[Js.tltute henyl rou a2 3-,2,4-, 2, 5h2 6-, 3,
r3, B4iat nﬁﬁ%ﬁﬁga a QE%FQSfrlt € present

cdescription represents, for example, a 2-methyphenyl group, a
3-methylphenyl group, cor a 4-methylphenyl group.

In the general formulae (1) and (5), Ar represents a
substituted or unsubstituted aryl group having 6 to 20 carbon
atoms or a substituted or unsubstituted hetercaromatic group
having 4 to 20 carbon atoms.

Specificexamplesof the substitutedor unsubstitutedaryl
grouphaving 6 to 20 carbonatoms includealkyl substitutedphenyl
groups such as a phenyl group, a 2—-, 3—, or 4~methyl substituted
phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 3,5~dimethyl
substituted phenyl group, a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6~, or 3,4,5-trimethyl substituted phenyl group, a 2-, 3-,
or 4-ethyl substituted phenyl grcoup, a 2,3-, 2,4-, 2,5-, 2,6-,

3,4~, or 3,5~diethyl substituted phenyl group, a2,3,4~-, 2,3,5-,
2,3,6-, 2,4,5-, 2,4,6-, cor 3,4,5~triethyl substituted phenyl
group, a 2—-, 3—-, or 4-propyl substituted phenyl group, a 2,3-,
2,4-,2,5-,2,6-,3,4~,0r3,5-dipropyl substitutedphenyl group,

a 2,3,4-, 2,3,5-, 2,3,6~-, 2,4,5-, 2,4,6-, or 3,4,5-tripropyl

11
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2,3,6-, 2,4,5-, 2,4,6-, or 3,4,5-triethyl substituted phenyl group, a 2-, 3-, or
4-propyl substituted phenyl group, a 2,3-, 2, 4-, 2, 5-, 2, 6-, 3, 4-, or 3,
5-dipropyl substituted phenyl group, 25 a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6-, or 3,4,5-tripropyl 11 substituted phenyl group, a 2-, 3-, or
4-isopropyl substituted phenyl group, a2,3-, 2,4-, 2,5-, 2,6-, 3,4-,
or3,5-diisopropyl substituted phenyl group, a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,

sulsd Bt fed @@Hys_og@pybsugsywtewh%@ylz;grggep@@py@ %ugrsﬂ Med
substituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 3,5-dibutyl

phétbstittedgphany| group,, a2 ,3.24, 52,35 62 P:9;,42,4,.81 2,464 01 sopropyl
3,4,5-tributyl substituted phenyl group, a 2-, 3-, or 4-isobutyl substituted

sulphenyhgredpplee2,81, 214912:5-, 2,62, 3,M4-0r 3 5diisebuty] Sulsstitutedil G-,
phenyl group, a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, or 3, 4, 5-triisobutyl
2, ubstitutedghényl groug, e02% Seyar 4:detyl isulsstitutedephenyl group, a 2+,
2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 3, 5-dioctyl substituted phenyl group,
3-aX3,482315y2 FebsEipited @-h@ﬁ81495ifﬁ@otyfﬂs%s?mute%| preny? , 5-,
roup, a 15 2-, 3-, or 4-dodecyl substituted phenyl group, a 2,3-, 2,4-
%z é-8ar &rrézsdd@a&éfc)@@%%n&ﬁ@&sﬁea FGrobpI TR 93 A, 2,354

2.4, or345 trldodec I substltuted henyl group, a 2-, 3-
%fﬂthf bﬁﬂ%eﬂnﬁ 4, 6 ,yor 3,4 Eﬁ u¥ %,ségstlfuted

phenyl group, a 2-, 3-, or 4-ischutyl substituted phenyl group,
az2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 3,5~-diiscbutyl substituted
phenyl group, a 2,3,4-, 2,3,5~, 2,3,6~-, 2,4,5-, 2,4,6~, or
3,4,5-triisobutyl substituted phenyl group, a 2-, 3-, or 4-octyl
substituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or
3,5-diloctyl substituted phenyl group, a2,3,4~, 2,3,5—-, 2,3,6-,
2,4,5-, 2,4,6-, or 3,4,5-triocctyl substituted phenyl group, a
2-, 3-, or 4-dodecyl substituted phenyl group, a 2,3-, 2,4-,
2,5-, 2,6-, 3,4-, or 3,5-didodecyl substituted phenvl group,
az2,3,4-, 2,3,5-, 2,3,6-, 2,4,5~, 2,4,6—, or 3,4,5-tridodecyl
substituted phenyl group, a 2-, 3-, or 4-trifluocromethyl
substituted phenyl group, a 2,3-bis(triflucromethyl) phenyl
group, a 2,4-, 2,5-, 2,6-, 3,4~-, or 3,5-bis{triflucromethyl)
substituted phenyl group, a 2,3,4~tris(triflucromethyl) phenyl
group, a 2,3,5-, 2,3,0-, 2,4,5~, 2,4,6—, or
3,4,5-tris(triflucromethyl) substituted phenyl group, a2-, 3-,
cré4-trifluorcethyl substitutedphenylgroup,a2,3-, 2,4-,2,5-,

2,6-,3,4-, or3,5-bis(triflucroethyl) substituted phenyl groug,

12
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substituted phenyl group, a 2,3-bis(trifluoromethyl) phenyl 20 group, a
2,4-, 2,5-, 2,6-, 3,4-, or 3,5-bis(trifluoromethyl) substituted phenyl group,
a2,3,4-tris(tr--'fluoromethyl) phenyl group, a 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-,
or 3,4,5-tris(trifluoromethyi)substituted substitutedphenyl gr or
4-trifluoroethyl substitutedphenyl group, a 2, 3-, 2,4-, 2,5-, 25 2, 6-, 3, 4-,
or 3, 5-bis (trifluoroethyl) substituted phenyl group, 12 and a 2,3,4-,
and@,353,5336-,2.4,3, 84,62 o8 ,34,5-wisftifugrogthyj)ssubssituted phenyl
group; an oxygen atom substituted phenyl group such as a 2-, 3-, or
3, 4;:Bydroxy Substifuted phenyligroup; &:2,8ut24-p253y2,6rr 81, aibox ygen
3,5-dihydroxy substituted phenyl group, and a 2,3,4-, 2,3,5-, 2,3,6-,
atQm Byl B udred| 4H5:trinydioxyusulsstitbted pheriyt ,group, a2-434hproxy
4-methoxy substituted phenyl group, a 2,3-dimethoxy phenyl group, a
sulsA 1P ep G2N3 4y o BBHImEthoxy substittited phényl gte@p,rand 4—, ©F
2,3,4-, 2,3,5-, 10 2,3,6-, 2,4,5-, 2,4,6-, or 3, 4, 5-trimethoxy substituted
3, pﬁ%hi}lﬁ’@i’%ﬁﬁ/ a??b%“ligﬁlﬁ%‘f‘hﬁk‘;?%st%%épphéﬁﬂ g?ro%p3 az;3- 22345"
2,5-,2,6-,3,4-,0r 3, 5- dleth063y substitutedphenyl group, and a 2

20987522 % 62 803 4 N SUbeHiAsd phErgier s’
argiguP.2 2. -cor dbutogy cubsiuied 5 pherylgroug, 8 2 24,25,
2, 3~dimethoxy phenyl group, a 2,4-, 2,5-, 2,6-, 3,4-, or
3, 5-dimethoxy substituted phenyl group, and a 2,3,4-, 2,3,5-,
2,3,6-, 2,4,5-, 2,4,6-, or 3,4,5-trimethoxy substituted phenyl
group, a 2~, 3=-, or 4-ethoxy substituted phenyl group, a 2,3-,
2,4-,2,5-,2,6-,3,4~, 0r3,5-diethoxysubstitutedphenyl group,
andaz2,3,4~,2,3,5~,2,3,6~,2,4,5~,2,4,6~, 0xr 3,4,5~triethoxny
substituted phenyl group, a 2-, 3-, or 4-butoxy substituted
phenyl group, a 2,3~, 2,4~, 2,5-, 2,6~, 3,4~, or 3,5~dibutoxy
substituted phenvl group, anda 2,3,4-, 2,3,5~-, 2,3,6-, 2,4,5~-,
2,4,6-, or 3,4,5-tributoxy substituted phenyl group, a 2-, 3-,
or 4-octoxy substituted phenvl group, a 2,3-, 2,4-, 2,5-, 2,6-,
3,4-, or 3,5-dicctoxy substituted phenvl group, and a 2,3,4-,
2,3,5-,2,3,6-, 2,4,5-, 2,4,6~-, or 3,4,5-trioctoxy substituted
phenvl group, a2-, 3-, crd4-trifluoromethoxy substitutedphenyl
group, @ 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or
3,5-bis{trifluoromethoxy) substituted phenyl group, and a
2,3,4~, 2,3,5~, 2,3,6~, 2,4,5~, 2,4,6~, or

3,4,5-tris(trifluoromethoxy) substituted phenyl group;
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substituted phenyl group, and a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, or
3,4,5-tributoxy substituted phenyl group, a 2-, 3-, or 4-octoxy substituted
phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 3,5-dioctoxy substituted
phenyl group, and a 2,3,4-, 20 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, or
3,4,5-trioctoxy substituted phenyl group, a 2-, 3-, or 4-trifluoromethoxy
substituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or

a S0-bisftriflupramethoxy) sulstijuted phepylgredpaand az2,3,4 2,3%-,
2,3,6-, 2,4,5-, 2,4,6-, or 25 3,4,5-tris(trifluoromethoxy) substituted phenyl

4 - greup; v 13 aisulfursoibstituted:phenygroup suck asaa 2;,3-, 08, 4-, 2, 5-,
4-(methylthio) substituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or

2, @;5-bis(fethylthid) Substittedtphehyhgroups tdrita 2,3,4¢ 2,8:5:y2,3:65up,
2,4,5-, 2,4,6-, or 5 3,4,5-tris(methylthio) substituted phenyl group, a 2-, 3-,

angr a4 ethylthio) subsiitutedphenytgrotipt a®; 3-22,%4-62,502 6-, 3,4-,
or 3,5-bi.s(ethylthio£substituted phenyl group, and a 2,3,4-, 2,3,5-, 2,3,6-,

31 9, £ 5L 2 & GReGY A B3 efiyithio) SUbSHURSE pHéngigretp, & 2 8-3or ©OF
10 4- (octylthio) substituted phenyl group, a 2, 3-, 2,4-, 2,5-, 2,6-, 3,4-, or

4= Bt Bk RS St EE PRERYI GrGUhs Rd 322 374-22 575-22 375. 21 6=/

B,Ef%SBg"??Jgis(ethylthio) substituted phenyl group, and a
2,3,4-, 2,3,5=, 2,3,6-, 2,4,5-, 2,4,6-, or
2,4,5~tris(ethylthio) substituted phenyl group, a 2-, 3-, or
4-{octylthio) substitutedphenylgroup, a2, 3~,2,4-,2,5~,2,6-,
3,4-, or 3,5-bis{octylthio) substituted phenvl group, and a
2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, or
3,4,5-tris{cctylthio) substituted phenyl group; an amino
sukstitutedphenyl group suchasa?z-, 3-, or 4—amino substituted
phenvl group, a 2,3-, 2,4-, 2,5-, 2,6-, 2,4-, or 3,5-diamino
substituted phenvl group, anda 2,3,4-, 2,3,5-, 2,3,6—, 2,4,5-,
2,4,6~, or 3,4,5~triamino substituted phenyl group, a 2-, 3-,
or 4- (N-methylamino) substituted phenvyl group, a 2,3-, 2,4~,
2,5-, 2,6-, 3,4~, or 3,5-bis{(N-methylamino) substituted phenyl
group, and a 2,3,4~-, 2,3,5-, 2,3,6~, 2,4,5~, 2,4,6~, or
3,4,5-tris (N~methylamino) substituted phenyl group, a 2-, 3-,
or4-(N-ethylamino} substitutedphenyl group,az2,3~, 2,4-,2,5~,
2,6-, 3,4-, or 3,5-bis{N-ethylanino) substituted phenyl group,
and a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6~, or

3,4,5-tris(N-ethylamino) substituted phenyl group, a 2-, 3-,
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3,4,5-tris(octylthio) substituted phenyl group; an amino substituted phenyl
group such as a 2-, 3-, or 4-amino substituted 15 phenyl group, a 2,3-,
2,4-, 2,5-, 2,6-, 3,4-, or 3,5-diamino substituted phenyl group, and a 2, 3,
4-,2,3,5-,2,3,6-, 2,4,5-, 2,4,6-, or 3,4,5-triamino substituted phenyl
group, a 2-, 3-, or 4-(N-methylamino) substituted phenyl group, a 2,3-,
2,4-, 2,5-, 2,6-, 3,4-, or 3,5-bis(N-methylamino) substituted phenyl 20

or Qroup, and 81,8141 21890 R Bl Rik Bt Pre Q01 group, a2, 3-, 2, 4-,
3,4,5-tris(N-methylamino) substituted phenyl group, a 2-, 3-, or 4-

2, ¥N;ethylaming),substituted phepyl-OrayR-a 2md+ 12y fandrlr) Z505h 34t 0ted
3,5-bis(N-ethylamino) substituted phenyl group, and a 2,3,4-, 2,3,5-,

phen3;6-c2,dv5s, 2:4,6- 208 28 34 4, 524ri3,(N-etly/lamie) substiitedphengt, or
group, a 2-, 3-, 14 or4-(N,N-dimethylamino) substituted phenyl group, a 2,

3, 82,14 1 2(8, B8 Ba: horl 3iBibis(N Ndintethylaenino) substititedp, 2 2-,
phenyl group, and a 2, 3, 4-, 2, 3,5-, 2, 3,6-,2,4,5-, 2,4, 6-, or 3,4,

3- b-fiis (N, N-dimetHyrarvihey sopstititsd phényl ¢fonpea el 5B°uer & 2, 3-,
4-(N,N-dibutylamino) substituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-,

21 874, 6r 3,5higN N-dibufyTamitio) Ssubititiitel phervigroupaaid @)2,3,4-,
2,3,5-, 2,3,%—, 4,5-, 2,4,6-, or 3,4,5- riséN,N-dibu'%/lamin%) substituted

RSB S Haib T Selefiitea phemh otoup muthad az. 03, or & 5=

2,4,6-, or 3,4,5-tris(N,N-dibutylamino} substituted phenyl
group; a halogen substituted phenyl group such as a 2-, 3-, or
4~chloro-substituted phenyl group, a 2,3-, 2,4~, 2,5-, 2,6-,
3,4-, or 3,5~dichloro-substituted phenyl group, and a 2,3,4-,
2,3,5-,2,3,6~,2,4,5-,2,4,6-, 0r3,4,5~trichloro-supstituted
phenyl group, a 2Z-, 3-, or 4-bromo-substituted phenyl group,
az,3-,2,4-,2,5-,2,6-,3,4-, 0r3,5-dibromo~substitutedphenyl
group, and a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, or
3,4,5-tribromo-substituted phenyl group, a 2-, 3-, or
4~-fluoro-substituted phenyl group, a 2,3-, 2,4-, 2,5~, 2,6-,
3,4-, or 3,5-diflucrc~substituted phenyl group, anda 2,3,4-,
2,3,5-,2,3,6-,2,4,5-,2,4,6-, or3,4,5-triflucro-~substituted
phenyl group; and an aryl substituted phenvyl group such as a
Z2~, 3-, or d-phenyl substituted phenyl group, a 2,3~, 2,4-, 2,5-,
2,6-, 3,4-, or 3,5-diphenyl substituted phenyl group, and a
2,3,4-, 2,3,5-, 2,3,%6~, 2,4,5-, 2,4,6~, or 3,4,5-triphenyl
substituted phenyl group, a 2-, 3-, or 4-(2-chlorophenyl)

substituted phenyl group, a 2,3-, 2,4~-, 2,5~, 2,6-, 3,4-, or

15



10

15

20

25

10 4-chloro-substituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or
3,5-dichloro-substituted phenyl group, and a 2,3,4-, 2,3,5-,
2,3,6-,2,4,5-,2,4,6-, or3,4,5-trichloro-substituted phenyl group, a 2-, 3-, or
4-bromo-substituted phenyl group, a2,3-,2,4-,2,5-,2,6-, 3, 4-, or 3,
5-dibromo-substitutedphenyl 15 group, and a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6-, or 3,4,5-tribromo-substituted phenyl group, a 2-, 3-, or

3, A-Huorossubstitutec pheryl igros @i 2,3¢624:h 215y, 1246013 4s08 2 2, 3, 4—,
3,5-difluoro-substituted phenyl group, and a 2,3,4-, 2,3,5-,2,3,6-, 2,4,5-,

2 24,6+, 6r334,6-trifllpfo-Substhituted 20 phedylgroup;rand dnamllorophenyl)
substituted phenyl group such as a 2-, 3-, or 4-phenyl substituted phenyl

sulgpdupy, w2 B pReay R BroAB-, 3,4, or 3,5-diphenyl substituted phenyl
group, and a 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, or 3,4,5-triphenyl
substitREst-prényE GFEET, 5 20 B- tora-FaR RlbrSpHEHY )25 sasstivgedtuted

henyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 15

he@%ﬁ%?%ﬁﬁ&pﬁéﬁ&}l%&ﬁ&ﬁ%% Prenylgrolpd Bndte 3 4= T8 5. group,
513,64,_2,4,5-, l4,6-,hor13,4, -tris(2-chlo g%kle L}/JI;) Eubstitutedghfgyl 4

& group. Spgé’:ifi eXampies ot e sibstitited or Undubdiitiéd ! r O

_heteroaromatic_group.inclyde a 2-furyl group, a 3sfuryl group,_a.3-, 4-, or
5 S HOEaTor oL ooy & 5 8B
substituted-2-furyl group, & 3-, or b-phenyl

substituted-2-furyl group, a2-thienyl group, a 3-thienyl group,
a 3-, 4-, or b-methyl substituted-Z2-thienvl group, a 2-, 4-,
or S-methyl substituted-3-thienyl group, a 3-, or 5-ethyl
substituted-2-thienyl group, a 3-, or 5-phenyl
substituted-Z-thienyl group, a 2-pyrrolyl group, a 3-pyrrolyl
group, a 3-, 4~, or 5-methyl substituted-Z-pyrrcelyl group, a
2-, 4-, or S-methyl substituted-3-pyrrolyl group, a 3-, oxr
S5~ethyl substituted-Z-pyrrolyl group, a 3-, or 5S-phenyl
substituted-Z2-pyrrolyl group, a Z-pyridyl group, a 3-pyridyl
group, a 4-pyridyl group, a 3-, 4-, 5- or 6-methvyl
substituted-2-pyridyl group, a 2-, 4-, 5-, or 6-methyl
substituted-3-pyridyl group, a 3-, or S5-eéthvyl
subkstituted-2-pyridyl group, a 3-, or 5-phenyl
substituted-2-pyridyl group, a Z-imidazole group, a 4- or
S5-methyl substituted~-2~imidazole group, a 2-isothiazolyl group,
a 4~isothiazolyl group, a 5-iscothiazolyl group, a 4- or 5-methyl

substituted-3~isothiazolyl group, & 3~methyl-4~iscothiazclyl
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5-methyl substituted-3-furyl group, a 3-, or 5-ethyl substituted-2-furyl
group, a 3-, or 5-phenyl substituted-2-furylgroup, a2-thienyl group, a
3-thienyl group, 10 a 3-, 4-, or 5-methyl substituted-2-thienyl group, a 2-,
4-, or 5-methyl substituted-3-thienyl group, a 3-, or 5-ethyl
substituted-2-thienyl group, a 3-, or 5-phenyl substituted-2-thienyl group,
a 2-pyrrolyl group, a 3-pyrrolyl group, a 3-, 4-, or 5-methyl

g rSubstituted-2rpykaly Troup,@ 15 20141 of banethyksubstitdted:3-gyeralyl a
group, a 3-, or 5-ethyl substituted-2-pyrrolyl group, a 3-, or 5-phenyl

3- substituted=2=pyrroly| growp, ey 2-BidyHgroupga Sepyridyhreup, a
4-pyridyl group, a 3-, 4-, 5- or 6-methyl substituted-2-pyridyl group, a 2-,
7-me LBy or S=rhethyy 20 substituted-3-pyridyl group, a 3-, or 5-ethyl
substituted-2-pyridyl group, a 3-, or 5-phenyl substituted-2-pyridyl group,
a 2-iRfitEro & Grovp; a of SCrFethyrsiibstitite:20iRtidazoleYrodp, a
3-isothiazolyl group, a 4-isothiazolyl group, a 5-isothiazolyl group, a 4- or
un Skt P55t ite d-B9SBthiE bt Gréup, A 3 néethyRelisGthiiz Byl e e
group, a 5-phenyl-3-isothiazolyl group, a 2-indoyl group, a 3-indc%¥! group,

Pr SR IREhYI-2-iR6YT §roupt A & FRimetiyl4SAdByigtotpe =© Fhres

trifluoromethyl groups, fluoro groups, or triflucromethoxy
groups, and eszspecially preferably a phenyl group substituted
with one to three trifluoromethyl groups. Specific examples
includeal=-, 3-, or 4-trifluoromethyl substituted phenyl group,
a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, or 3,5-bis{triflucrocmethyl)
substituted phenvl group, anda 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6-, cor 3,4,5-tris(triflucromethyl) substituted phenvl
group, and more preferably a 3,5-bis{trifluoromethyl) phenyl
group.

In the general formulae (1) and (3), R represenits a
substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group having ¢ to
2C carbon atoms, or a substituted or unsubstituted aralkyl group
having 7 to 20 carbon atoms.

Examples of the substituted or unsubstituted alkyl group
having 1 to 18 carbon atoms include a linear alkyl group such
as amethyl greup, anethyl group, ann-propyl group, an isopropyl
group, an n-butyl group, an ilsobutyl group, an s-butyvl group,

a t-butyl group, an n-penthyl group, an isopenthyl group, an
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Among these, Ar is preferably a substituted or 5 unsubstituted aryl group
having 6 to 20 carbon atoms, more preferably a phenyl group substituted
with one to three trifluoromethyl groups, fluoro groups, or trifluoromethoxy
groups, and especially preferably a phenyl group substituted with one to
three trifluoromethyl groups. Specific examples 10 include a2-,
3-,or4-trifluoromethylsubstituted phenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-,

n-10£:3/8-bisttiflupremethyh csybstifutedpheny| groupdang B 2,34:p2.3%m a
2,3,6-, 2,4,5-, 2,4,6-, or 3,4,5-tris(trifluoromethyl) substituted phenyl

t—-groe,and maene preferably.ac 3 bebis(trifluaromethytk phenyl a15:group riop y 1
the general formulae (1) and (5), R represents a substituted or

grumsubstittted alkylgroupaviag ¥ 16 d8ecerbon atoms, sasubstitutebodrexy 1
unsubstituted aryl group having 6 to 20 carbon atoms, or a substituted or

Sresubstituted aralkyl group 20 having 7 to 20 carbon atoms. Examples of
the substituted or unsubstituted alkyl group having 1 to 18 carbon atoms
inclubié AineRF aiidyl'gibup Seieh a8 B ety toup, SanethyPgrédp, ‘ay Toup
n,—propy%%roup, an isopropyl group, an n-butyl group, an isobutyl group,

A BBl grop: 2574 GOt gtolip, Hin-pétitiyt GRBUP: aff Boperthyi oo

ealggﬁghggy%7group,ea2—naphthyl.group,ez2—methylphenyl,group,
a 3—methylphenvl group, a 4-methylphenvl group, a 2-ethylphenyl
group, a 3-ethylphenvyl group, a 4-ethylphenvyl group, a
Z2-methoxyphenvl group, a 3-methoxyphenyl group, a
d-methoxyphenyl group, a 2-nitrophenyl group, a 4-phenylphenyl
group, a 4~chlorophenyl group, a 4-bromophenvl group, a
d-flucrophenyl group, and the like.

Examples of the substitutedorunsubstitutedaralkyl group
having 7 to 20 carbon atoms include , for example, a benzvl group,
azZ-methyibenzyl group, a 3-methylbenzvl group, a 4d-methylbenzyl
group, a 2-methoxybenzvl group, a 3-sthoxybenzyl group, an
l-phenylethyl group, a Z-phenyl ethyl group, a
1-(d-methylphenyl)ethyl group, a 1~ (4-methoxyphenyl)ethyl
group, a 3-phenylpropyl group, and a Z2-phenylpropyl group.

Among tThese groups, an unsubstituted alkyl group 1is
preferable, and a methyl group is more preferable.

*1 represents an asymmetric carben atom. Its absolute
configuration is not especially limited, andmay be a (R)-isomer

or an (S)=-isomer. However, the absclute configuration is
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n-hexyl group, an n-octyl group, an n-dodecyl group, and a t-dodecyl

group, and a cyclic alkyl group such as a cyclopropyl group, a cyclobutyl

group, a cyclopenthyl group, and a cyclohexyl group. 5 Examples of the

substituted or unsubstituted aryl group having 6 to 20 carbon atoms

include, for example, a phenyl group, a 1-naphthyl group, a 2-naphthyl

group, a 2-methylphenyl group, a3-methylphenylgroup, a 4-methylphenyl
pr@feup sl 2-athylphenylogeoup, ad-ethyphenylgrpup 2 4rethyphenyhetric

group, a 10 2-methoxyphenyl group, a 3-methoxyphenyl group, a

cademettroxyphenyt grouips al2:nigrophefylgroap,ia 4-phenytphenyb graug, la/
4-chlorophenyl group, a 4-bromophenyl group, a 4-fluorophenyl group,

L inntdbe likndExamphes of the)substitited or uasulistitutesiaralky| giowsver,
15 having 7 to 20 carbon atoms include , for example, a benzyl group, a
tho whathyIbeh AR YFéEH B3-Sty RZ EGralp Y4 MethyiBerA gRspaase
2-methoxybenzyl group, a 3-ethoxybenzyl group, an 1-phenylethyl group,

th%%@ﬁﬁ&ﬁ@%&@ﬁﬁ%@ﬁ%Ff%5$ﬂéwwﬁﬁ%ﬂ?3&%Vﬂﬁ%ﬁb?gereo_lnverSlon’
-(4- h h Nethyl , -ph I l. , and
o R T G T hBbe Grot s i b Bt kg groisec

o I A g ot e, R o
benzylsulfonylamide derivative of a (R)-isomer is produced from
a benzylalcohol derivative of an (S)-lsomer.

Inthegeneralﬁormmlae(4)and(5},Rﬁrepresentshydrogen,
a substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted arvl greup having 6 to
20 carbon atoms, or a substituted or unsubstitutedaralkyl group
having7to20carbonatoms. Specificexamplesofthesubstituted
or unsubstituted alkyl group having 1 to 18 carbon atoms, the
substituted or unsubstituted aryl group having 6 to 20 carbon
atcms, or the substituted or unsubstituted aralkyl group having
7 Lo 20 carben atoms include the groups described above. Among
these groups, an unsubstituted alkyl group having 1 to 18 carbon
atoms 1s preferable as RY, and a methyl group and an ethyl group
are more preferable.

Inthegeneral formulae (4) and (5), mrepresents an integer
of 1 te 3. The substituted position by the nitro group is not

especially limited. However, mono substitution at the

Z-position, mono substitution at the 3-position, mono
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configuration is not especially limited, and may be a (R) -isomer 25 or an
(S) -isomer. However, the absolute configuration is 18 preferably an (S)
-isomer. Further, *2 represents an asymmetric carbon atom. Its absolute
configuration is not especially limited, and may be a (R) -isomer or an (S)
-isomer. However, the absolute configuration is preferably a (R)-isomer.
Because 5 the reaction in the present step proceeds with a
sulsiree-invession: a henzylsfonylamidederiyativepban {8 180MekIS the
produced from a benzylalcohol derivative of a (R)-isomer, and a
2, bepzylsulfemdainiderdetivativé of a (R)edsofer isqprodiueeddfom. aro group
benzylalcohol derivative of an (S)-isomer. 10 In the general formulae (4)
suwantdi(B), ‘Rerepresentshydrogers & sabstitatedrorimsubstittedialkyk group
having 1 to 18 carbon atoms, a substituted or unsubstituted aryl group
3-TmaVirePé 5 D ¢HibBR atéméorid 5abShited srimsubstiifedtaralkyl
roup having 7 to 20 carbon atoms. Specific examples of the substituted
27 5B nistipe d &l Grouptfating ActocEa Carbo atdrhs, i the nitro
substituted or unsubstituted aryl group having 6 to 20 carbon atoms, or
g rﬂ%séﬁ&ﬁﬁﬁeﬁ“&%%@fﬁ%ﬁ&f&%l Yot Raving” P15 28 Earfeit e 2

3_%@95 incéudelther%rgups dresgri ed above. Aénr}o g thgae groups, an
unsutc))&ﬁupe% alﬁyl grBL’Jp %avmg to gcgﬁ)ony dfoms is preferable as

R6, aﬂqeaciﬁ%%é%@y%%@‘i% %@E%ffé‘fcohw derivative (1) can be

synthesized easily by asymmetric hydrogenation of the
corresponding ketone according to Tetrahedron Asymmetry, 2003,
14, 3581 for example.

A conversion from the optically active benzylalcohol
derivative (1) to the optically active benzylsulfonylamide
derivative {5) can be performed in the presence of a phosphine

derivative represented by a general formula (2):

R3
!

P.. (2)

and an azodicarbonyl compound represented by a general formula

{3):
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are more preferable. In the general formulae (4) and (5) , m represents an
integer of 1 to 3. The substituted position by the nitro group is not
especially limited. However, mono substitution at the 25 2-position, mono
substitution at the 3-position, mono 19 substitution at the 4-position, or di
substitutions at the 2,4-positions is preferable. Specific examples of nitro
group substituted phenyl group are a 2-nitrophenyl group, a 3-nitrophenyl
group, a 4-nitrophenyl group, and a 5 2, 4-dinitrophenyl group. More
preferably, m i nd the nitro group substituted phenyl group is a
2-nitrophenyl @rdup, a 3-nitrophenyl group, or a 4-nitrophenyl group. The
optic ive benzylalcohol derivative (1) can be synthesized easily by
asymrretric ydrogenation of the 10 cggspjnding ketone according to
Tetrahedron Al ry, 2003, 14, 3 o¥example. A conversion from
the optically actiVe Befyzylalcohol derivative (1) to the optically active
benzylsulfonylamide d&#t (5) can be performed in the presence of a
phosphine 15 derivati\é? represented by a general formula (2): R3 R1'P.,

R2(2) R

In the general formula {2}, Rl, Rz, and R® are independent from
each other, and may be the same or different. They represent
a substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group having & to
20 carbon atoms, or a substituted or unsubstituted aralkyl group
having 7 to 20 carbon atoms. Specific examples include the same
groups as those exemplified by R. The derivative where all of
R, R*, and R’ are a phenyl group or an n-butyl group is less
expensive, low in toxicity, and more preferable.

In a general formula (3),Eﬁ and R° are independent from
each other, and may be the same or different. They represent
a substitutedor unsubstitutedalkoxy grouphaving 1l to 18 carben
atoms, a substituted or unsubstituted aryloxy group having 6
to 20 carben atoms, a substituted or unsubstituted aralkylozny
group having 7 toc 20 carbon atoms, or a substituted or
unsubstituted amino group.

Examples of the substituted or unsubstituted alkoxy group

having 1 to 18 carbon atoms include a methoxy group, an ethoxy
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and an azodicarbonyl compound represented by a general formula (3) :
20 N-- O In the general formula (2), R', R2, and R3 are independent from
each other, and may be the same or different. They represent a
substituted or unsubstituted alkyl group having 1 to 18 carbon 5 atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon atoms, or a
substituted or unsubstituted aralkyl group having 7 to 20 carbon atoms.

grSRECiHG exapples.Ipcluds, e same - grouns,as jhosg.exemplified by Ry roup,

The derivative where all of R1, R2, and R3 are a phenyl group or an

an NiBuylareup iglessp 10 expensivelow intexigity,and-mere prefgrable., Inan
a general formula (3), R4 and R5 are independent from each other, and

n-ray bé they samenor, differentoEneyyrepresemtoarsubstittted:or Loxy group,
unsubstituted alkoxy group having 1 to 18 carbon atoms, a substituted or

an gnsubstitutes aryboxy: group Haviag 6L v% 120 oarbert atbns; &y Substitutedp ,
or unsubstituted aralkyloxy group having 7 to 20 carbon atoms, or a

andubstituted6r- unsubstituted amino group. Examples of the substituted or

unsubstituted alkoxy group having 1 to 18 carbon atoms include a
meﬂ@%@ﬁﬁiﬁﬁgggﬁ%ﬁybstitutedorUﬂsubstitutedaryloxygroup

having 6 to 20 carbon atoms include a phenyloxy group, an
l-naphthyloxy group, a 2-naphthyloxy group, a 2-methylphenyloxy
group, a 3-methylphenyloxy group, a 4-methylphenyloxy group,
a Z-ethylphenvloxy group, a 3-ethvlphenyloxy group, a
d-ethylphenyloxy group, a Z-methoxyphenyloxy group, a
3-methoxyphenyloxy group, a 4-methoxyphenyloxy group, a
Z=-nitrophenyloxy group, a 4-phenylphenylioxy group, a
4-chlorophenyloxy group, a 4-bromophenyloxy group, a
4-fivorophenyioxy group, and the like.

Example of the substituted or unsubstituted aralkyloxy
group having 7 to Z0 carbon atoms include a benzvlioxy group,
a E—methylbénzyloxy group, a 3-methylbenzyloxy group, a
4d-methylbenzyloxy group, a Z-methoxybenzyloxy group, a
3-ethoxybenzyloxy group, a l-phenylethyloxy group, a
Z-pehnyliethyloxy group, a 1-(4-methylphenyl)ethyloxy group, a
1-{4-methoxyphenyljethylcxy group, a 3~phenylpropyloxy group,
a zZ-phenylpropyloxy group, and the like.

Examples of the substituted amino group include an amino

group in which any of a substituted or unsubstituted alkyl group
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21 group, an n-propoxy group, an iSopropoxy group, an n-butoxy group,
an isobutoxy group, an s-butoxy group, a t-butoxy group, an n-pentyloxy
group, an isopentyloxy group, an n-hexyloxy group, an n-octyloxy group,
ann-dodecyloxy group, a t-dodecyloxy group, 5 and the like. Examples of
the substituted or unsubstituted aryloxy group having 6 to 20 carbon
atoms include a phenyloxy group, an 1-naphthyloxy group, a

ha?rAaphthyloy gseusad-methylphenyloxy -group, @r3methyiphenexy arvl
group, a 4-methylphenyloxy group, 10 a 2-ethylphenyloxy group, a

grGaethylphienylogy groldp, ad:ethylphenylexy group, a2>mtethoxyphenyloxy
group, a 3-methoxyphenyloxy group, a 4-methoxyphenyloxy group, a

unpitrophenydxy gedupy & 4rphepylphenyloxy gioup; @ dactiiorophenylexy s
group, a 4-bromophenyloxy group, a 15 4-fluorophenyloxy group, and the

mollike SERarpleisitie subgttutetb 6 fistisstituted spaikyiony lgroupSvadad 1 c
7 to 20 carbon atoms include a benzyloxy group, a 2-methylbenzyloxy

EXYPES %a BmelRibeizicky Gict-a aimeffyIBEAZARoLy gisug, e lude the
2-methoxybenzyloxy group, a 20 3-ethoxybenzyloxy group, a

S an e IR HERY %G Y ddd, £ 2-BéhAyiethyl oxy group, a

L-metihenyietton raup 2, 1 Emen ORI o
a methoxy group, an ethoxy group, an isopropyl group, or a
benzyloxy greoup are preferable because they are industrially
easily available. Compound in which both R* and R® are an
isopropoxy group are more preferable.

The used amount of the phosphine derivative {Z) in the
present stepmay benormally 1 equivalent ormore to the optically
active benzylalcohol derivative (1), preferably 1 to 10
equivalents, and more preferably 1 to 3 equivalents.

The used amount of the azodicarbonyl compound (3) in the
present stepmaybe normally 1l equivalent ormore to theoptically
active benzylalcohol derivetive (1), preferably 1 to 10
equivalents, and more preferably 1 to 3 equivalents.

The used amount of the sulfonylamide derivative (4} in
the present step may be normally 1 equivalent or more to the
optically active benzylalcchol derivative {1), preferably 1 to
10 equivalents, and more preferably 1 te 3 eguivalents.

In the present step, the solvent used is not particularly

limited, and examples therecf include a non-protonic polar
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a 2-phenylpropyloxy group, and the like. Examples of the substituted
amino group include an amino 25 group in which any of a substituted or
unsubstituted alkyl group 22 having 1 to 18 carbon atoms, a substituted
or unsubstituted aryl group having 6 to 20 carbon atoms, or a substituted
or unsubstituted aralkyl group having 7 to 20 carbon atoms is
mono-substituted or di-substituted independently. Specific 5 examples of

solRese:-substitdents of theraming grovp-nclude thersane geups sul foxide
exemplified by R. Among these, compounds in which both R4 and R5 are

(Dipseferably re: methexy-grolipd ansthexyigrospaas iSopropyl graup,iar a
benzyloxy group are preferable because they are industrially 10 easily

tr aymilable. €ompbundadmiwhicks botheR4 afidcRS5 are hn xisupropokygregpe,
are more preferable. The used amount of the phosphine derivative (2) in

to e sresent Stepiigay e AoAt ey I egtivalertoraioetosthe Bpticafiych as
active benzylalcohol derivative (1), preferably 1 to 10 15 equivalents, and

dipddralgieleiablyietors eytvalents The ised ambufPBf thevazddicarbonyl

compoundﬁ) in the present step,malébe normally 1 equivalent or more to
Iy

e Wi opficdiy® Attvebefzattohol denbative’ @) preferably et S0t vent

equivalents, and more preferahly 1.to 3 equivalents.
sucg as éhioro enzenea, mé%%ylene %ﬂ%ori e, chloroform, and

1,1,1-trichloroethane; an ester solvent such as ethyl acetate
and butyl acetate; a nitrile solvent such as acetonitrile and
butyleonitrile; alcohol such as methanol, ethanol, isopropanol,
butanol, and octancl; water, and the like. These may be used
alone or two or more kinds may be used in combination. Among
these, tetrahydrofuran, toluene, and ethyl acetate are
preferable, and toluene is more preferable.

The reaction temperature is normally in the range of -50
fo 110°C, and preferably -20 to 50°C.

In the present reaction, the addition order of the
benzylalcchol derivative (1), The phosphine derivative (2), the
azcdicarbonyl compound (3), and the solvent is not especially
limited.

A general work-up process may be performed in corder to
obtain a product from a reaction mixture after the reaction.
For example, water i1s added to the reaction mixture after the
reactionandanextractionoperatiocn isperformedusingageneral

extraction solvent such as ethyl acetate, diethyiether,
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20 The used amount of the sulfonylamide derivative (4) in the present
step may be normally 1 equivalent or more to the optically active
benzylalcohol derivative (1) , preferably 1 to 10 equivalents, and more
preferably 1 to 3 equivalents. In the present step, the solvent used is not
particularly 25 limited, and examples thereof include a non-protonic polar
23 solvent such as N, N-dimethylformamide (DMF) , dimethylsulfoxide
me YBKASOS: RorhthyisrrbRIcHe: andREXaRTEIIphoSPROREaFahfigies al vent
hydrocarbon solvent such as hexamethylbenzene, toluene, n-hexane,
an%r?d‘@y@l%ﬁ’é%ﬁéﬂoéh %M%@ﬁ&ﬁ%%&%@ %tfé}ﬁlﬁéﬂﬁéﬁe‘i
o ﬁ%THF% dus progglgt " met %/Itert butyleth %dlmetho hane; a d
* Halogen SolveRt such as ciiorobenz8 hy?e 8%’1—‘1%}% cHisroformce

pr @qu!cl - tQ%h c%)rgg%g% an e@srtl%!' %olvent such as cetat and but}yl

CTL.1on
acetate; a nitrile solvent such as acetonr?ﬁe and 1 Onlfrl e, af:CO%

so $bgh as methanal; gthanotdsgprapanal, hutangl, Qﬁ‘grf’%t@”}%é’ﬂtﬁ& e r

the like. These may be used alone or'two or more kinds may be used in

re§QEMINION, Ameng these, dekahydroturan, tolyene; aod ethyl aceiale) ar

are preferable, and toluene is more preferable. 15 The reaction
optempemiurgsis narmally in thesranger af 20510 140¢C, andgratesably 12019 ch

50C.

a hydrocarbon solvent such as hexane and heptane is added to
the reaction mixture, in crder to precipitate phosphine oxide
produced as a byproduct, and then the precipitated solid is
filtered off and the solvent is distilled off, may be performed.
The i;tended compound obtained in such way is nearly pure.
However, puritymay be increased further by performing a generzal
purification method such as crystallization purification,
fractional distillation, and column chromatographv.

Next, astep forproducinganoptically active benzylamine

derivative represented by the general formula (7):

6
R‘NH

(7)
Arr=2 R

by reacting the opticallyactivebenzylsulfonylamidederivative

‘ represented by the general formula (5) with a thiol derivative

represented by the general formula (6}:
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In the present reaction, the addition order of the benzylalcohol derivative
(1), the phosphine derivative (2), the azodicarbonyl compound (3), and
the solvent is not especially 20 limited. A general work-up process may
be performed in order to obtain a product from a reaction mixture after the
reaction. For example, water is added to the reaction mixture after the
reaction and an extraction operation is performed using a general 25
extraction solvent such as ethyl acetate, diethylether, 24 methylene
chloride, toluene, and hexane. The reaction solvent and the extraction
r'30lvent are distilled off from the obtained extraction liquid by an operation
such as heating under reduced pressure, to obtain an intended
compound. Further, the reaction 5 solvent is distilled off by an operation
such as heating under reduced pressure after the reaction, and then, the
is simitarroperdtion may be performed. In addition, a method, in which a
hydrocarbon solvent such as hexane and heptane is added to the
reactioh BRI #T oFdéPtaTpregipitdte Phosphifie-oxitld 10 prodacedasiacd
_byproduct, and then the precipitated solid is filtered off and the solvent is
agistiled off, may be performed. The intended compound obtained in such

way is nearly pure. However, purity may be increased further by
peﬁoﬁﬂkﬁﬂfggﬁgﬁﬂal formula” (&), R’ represents hydrogen, a

substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group having 6 to
20 carbon atoms, or a substituted or unsubstituted aralkyl group
having 7 to 20 carbon atoms. Specific examples include the same
groups exemplified by R. Among these groups, unsubstituted
alkyl group and a phenyl group is preferable, and a dodecyl group
is more preferable.

Further, M represents hydrogen, an alkali metal such as
lithium, sodium, potassium, and cesium, or an alkaline earth
metal such as beryllium, magnesium, and calcium. BAmong these,
hydrogen and an alkaline metal are preferable, and hydrogen,
sodium, and potassium are more preferable.

The optically active benzylsulfonylamide derivative (5)
may be used in a form of the reaction mixture obtained in the
above-described process or in an isolated or purified form.

The used amount of the thiol dexivative (6) in the present
stepmay benormally 1 equivalent or more to the optically active

benzylisulfonylamide derivative (5), preferably 1 to 10
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purification method such as crystallization purification, 15 fractional
distillation, and column chromatography. Next, a step for producing an
optically active benzylamine derivative represented by the general
formula (7): Rk~ NH (7) Ar *2R by reacting the optically active
benzylsulfonylamide derivative 20 represented by the general formula (5)
with a thiol derivative represented by the general formula (6): 25 R7SM

eq@)is veserbed v Imthe-generalferpula (v) ¢ ArR:RB6: aad £2 aLe as

defined above. In the general formula (6), p7 represents hydrogen, a

substituted ©ursthstitutesalkyl gseuprhaying 410548, carhor hatams,cathat
substituted or unsubstituted aryl group having 6 to 10 20 carbon atoms, or

M ia Substituted orunsuabistiveted aratkylgnoupehavihg 7 ¢@ 20 tanbion@tomst ed
Specific examples include the same groups exemplified by R. Among
by thies e groups: emsebsiitttedb alkyl gréuprand- a phéryl groupds preferablepde
and a dodecyl group is more preferable.

ametalhydroxidesuchassodiumhydroxide,potassiumhxgxoxide,
lithium hydroxide, cesium hydroxide, magnesium hydroxide, and
calcium hydroxide, and carbonate such as sodium hydrogen
carbonate, sodium carbonate, potassium carbonate, calcium
carbonate, and magnesium carbonate. Among these bases, sodium
hyvdroxide, potassium hydroxide, cesium hydroxide, sodium
carbonate, and potassium carbcnate are preferable, and sodium
hydroxide and potassium hydroxide are especially preferable.

These bases may be used without beingmodified. However,
especially in the case of using sodium hydroxide or potassium
hydroxide, anagqueocus sclutioncflto50%byweight ispreferable,
and an agueous solution of 5 to 30% by welght 1s more preferable.

The amount of the base used may be normally 1 equivalent
or more to the optically active benzylsulfonylamide derivative
(5), preferably 1 to 10 equivalents, and more preferably 1 to
5 eqgquivalents.

The reaction temperature is normally in the range of -50
to 110°C, and preferably 0 to 110°C.

In the present step, the solvent used is not especially

limited, and specific examples thereof are the same solvents

given in the step for producing the optically active
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15 Further, M represents hydrogen, an alkali metal such as lithium,
sodium, potassium, and cesium, or an alkaline earth metal such as
beryllium, magnesium, and calcium. Among these, hydrogen and an
alkaline metal are preferable, and hydrogen, sodium, and potassium are
more preferable. 20 The optically active benzylsulfonylamide derivative (5)
may be used in a form of the reaction mixture obtained in the

be@Poyedesecribad processoF iR andselated prpurified-forms Thedised,

amount of the thiol derivative (6) in the present step may be normally 1
direguivalent Of marede the ppticaly-activer 3phenzylsylfemdamide- rile,
derivative (5), preferably 1 to 10 26 equivalents, and more preferably 1 to
wa Zeequivaléntso Imdhreepresent stefx adiase, maycoexistolnlthecasetbatiM o f
in the thiol derivative (6) is hydrogen, the reaction is promoted by the
walopexistehzersf the base cExamplesadf the base used include 5 a metal
hydroxide such as sodium hydroxide, potassium hydroxide, lithium
hydraxide eesiah Hyddkite, magiesitmt ydokité hands dleigmtransfer
hydroxide, and carbonate such as sodium hydrogen carbonate, sodium
Ca%%ﬂlycﬁ%féoﬁﬁﬂa%gﬁﬁe@lﬁéﬁﬁef %ﬁﬁﬁﬁﬁ%&%%&té’%ﬁ%ﬁnesﬁﬁﬁmﬁﬂ@s

rbonate. Amo these bases, sodium 10 hydroxide, potassium
o o A e ek R BBl e DO it PBE8 =rmon i
sa ggbgsﬂ%tg %rSe Peeaf % % ainadm%%cliﬂlgqinm chloride, tetrabutylammonium
bromide, benzyltriethylammonium chloride,
benzyltriethylammonium bromide, trioctylmethylammonium
chloride, and trioctylmethylammonium bromide, phosphonates
such as tetrabutylphospheonium chloride, tetrabutylphosphonium
bromide, tetraphenylphosphonium chloride, and
tetraphenyliphosphonium bromide, crown ether such as 15-crown-5
and 18-crown-6, and polyether such as polyethylene glycol. It
is preferably guaternary ammonium salts, and more preferably
tetrabutylammonium bromide.

The used amcunt of the phase transfer catalyst, when it
coexists, ispreferably 0.001 to200mol% to the cptically active
benzylsulfonylamide derivative, and more preferably 0.01 Tto 100
mol%.

The addition ocrder of the substrate, the catalyst, and
the sclvent in the present reaction is not especially limited.

After the reaction, a general work-up process may be

performedin order to obtain a product fromthe reaction mixture.
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hydroxide and potassium hydroxide are especially preferable. These
bases may be used without being modified. However, especially in the
case of using sodium hydroxide or potassium 15 hydroxide, an agueous
solution of I1to 50%byweight is preferable, and an aqueous solution of 5 to
30% by weight is more preferable. The amount of the base used may be
normally 1 equivalent or more to the optically active benzylsulfonylamide

Fodlesivative «p) w preferakly-kite-30-eguivalents: and srorei preferablyrt e the
20 5 equivalents. The reaction temperature is normally in the range of -50

rede1106€ sant:prefetably Oiterld PEx i thenpresent stepntheusolvent usetkisa 1
not especially limited, and specific examples thereof are the same

exsohenis2bsgiver it theustepdeor produtingahe opticalbeattives2her,
benzylsulfonylamide derivative. Among these solvents,

ne giriethyisgifoxisdeiN, Naimetrylfarmamides agetorfittife - swatel, ango L vent
toluene are preferable, and a two-layer system of water-toluene is more

anprefeabicd HRtthepresefiestep? dspreferabladnaf & fiase frapsptained
catalyst coexists because a reaction may be promoted. Examples of the

exhhase trahsferBataly gt Use® Hchide Guatémary amftoniaid Safs sddrased

tetrabutylammonium chlaride, tetraputylammonium _
pressure, toobtainan intended compound. Further, the reaction

solvent is distilled off by an operaticn such as a heating under
reducedpressure after the reaction, and then, the same operation
may be performed. The intended compound obtained in such way
is nearly pure. However, purifiy may be increased further by
performing purification by a general method such as
crystallization purification, fractional distillation, and
celumn chromatography.

Further, the coptically active benzylsulfonylamide
derivative (5} that can be produced effectively according to
the present invention is a novel compound that has not been
described in any documents as an optically active compound. The
compound is inventedwith the above~describedproducticonmethod,
and 1s developed to use as a pharmaceutical intermediate, as
a result of the present inventors’ investigation.

Ar, R, R6, m, and *2 in the optically active
benzyisulfonylamide derivative (5) that is the compound in the
present invention are as definsd above.

Ar is preferably a phenyl group substituted with one to
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bromide, benzyltriethylammonium chloride, 10 benzyltriethylammonium
bromide, trioctylmethylammonium chloride, and trioctylmethylammonium
bromide, phosphonates such as tetrabutylphosphonium chloride,
tetrabutylphosphonium bromide, tetraphenylphosphonium chloride, and
tetraphenylphosphonium bromide, crown ether such as 15-crown-5 15
and I8-crown-6, and polyether such as polyethylene glycol. It is preferably

thiekaternar ammenymsalts; ang sorepreferably otefaputyfammonium
bromide. The used amount of the phase transfer catalyst, when it

tr CoeXistsris preferably-0.:001 te:200 mai% tortbe optically actite=201 group
benzylsulfonylamide derivative, and more preferably 0. 01 to 100 molo.

sull¥eidadditon widdr ofitle Substrategthierdatalysty andtthelsalventan the
present reaction is not especially limited. After the reaction, a general

Spevorkiuprprogesstimay Be25 perforaed intordér toobraiit-a protlubsfromuted
the reaction mixture. 28 For example, water is added to the reaction

Pheixture &9eP the’ réactioty dnd an eXtractierPoperatidn is pérformed using

eneral extraction solvent such as ethylacetate, diethylether, methylene

3, SIOTRIL: TG0H6 SRS, FHRATLEHOR doREHE 1 aRATHE extrabiion
2, Sobyent are distilisd o from the gbtained,  s-tris(trifiuoromethyl)
substituted phenyl group. More preferably, it is a
3,5-bis(trifluoromethyl) phenvyl group.

R is preferably unsubstituted alkyl group, and more
rvreferabkly a methyl group.

R® is preferably unsubstituted alkyl group, and more
preferably, a methyl group and an ethyl group.

mispreferablylor?2. MonosubstituticnattheZ-position,

mone substitution at the 3-position, mono substitution at the
4-position, and di substitutiocons at the 2, 4-positions are more
preferable. Specificexamples of the nitro~substituted phenyl
group are a 2-nitrophenyl group, a 3-nitrophenyl group, a
4-nitrophenyl group, and & 2,4-dinitrophenyl group. More
preferably, m is 1, and nitro-substituted phenyl group is a
Z2=-nitrophenyl group, a 3~nitrophenyl group, cr a 4-nitrophenyl
group.

*7 may be an (R)-isomer or an {8)-isomer. However, it

is preferably an (R)-isomer.
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extraction liquid by an operation such as a heating under reduced
pressure, to obtain an intended compound. Further, the reaction solvent
is distilled off by an operation such as a heating under reduced pressure
after the reaction, and then, the same operation 10 may be performed.
The intended compound obtained in such way is nearly pure. However,
purity may be increased further by performing purification by a general

mx4ngihed such as crystallization purification, fractional distillation, and
column chromatography. 15 Further, the optically active

benzylsufonyamide derivaiivess)thatrcambe produced pifedtively further
according to the present invention is a novel compound that has not been
in déstabed wiany dedismentssas-an bpticalleactiveicompeund. thiwe present
compound is inventedwith the above-described production method, 20
ingpdts devepedto Lsedssd pharmacs ficakismarhfetliate, as a result of
the present inventors' investigation. Ar, R, R6, m, and *2 in the optically
active benzylsulfonylamide derivative (5) that is the compound in the
present invention are as defined above. 25 Ar is preferably a phenyl group
(EXaBEntGited with one to 29 three trifluoromethyl groups, fluoro groups, or

triflugfomethoxy groups, and more preferably a pREMIAIOUP 4 ¢4 ruumol)
in toluene {1.7 mL} was dropwise added to a suspension of
o-methyl~-3,5-bis(trifluvorcmethyl)benzylalcohol (3.87 mmmol),
N-methvl-Z-nitrcobenzenesulfionylamnide (3.87 mmmol), and
triphenylphosphine (4.64 mmmol) in toluene (6ml) at an internal
temperature of 10 to 1%°C. After completion of the dropwise
addition, the resulting solution was stirred for 1 hour, hexane
(3 mL) was added thereto, and then the mixture was stirred for
1 hour. The precipitated sclidwas filtered and amother liqguid
was concentrated under reduced pressure, to obtain a crude
product. As a resulf of compariscon analysis to a standard with
an HPLC, it was confirmed that 1.57 g of
(R)y-N-methyl-N-[a-methyl-3,5-bis(trifluoromethyl)benzyl]-2-
nitrobenzenesulfonylamide represented by the following

formula:
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substituted with one to three trifluoromethyl groups. Specifically, it is a 2-,
3-, or 4-trifluoromrthyl substituted 5 phenyl group, 2,3-, 2,4-, 2,5-, 2,6-,
3,4-, or 3,5-bis(trifluoromethyl) substituted phenyl group, a 2,3,4-, 2,3,5-,
2,3,6-,2,4,5-,2,4,6-, or 3,4,5-tris(trifluoromethyl) substituted phenyl group.
More preferably, it is a 3,5-bis(trifluoromethyl) phenyl group. 10 R is
preferably unsubstituted alkyl group, and more preferably a methyl group.
R6 is preferably unsubstituted alkyl group, and more preferably, a methyl
group and an ethyl group. m is preferably | or 2 . Mono substitution at the
2-position, 15 mono substltutlon at the ition, mono substitution at
the 4-position, and di subs |ons at F ppsitions are more
preferable. Specific example sfituted phenyl group are a
2-nitrophenyl group, a 3-nitr g\ ylLekap 4-nitrophenyl group, and a
2,4-dinitrophenyl group. ~M_9re 2 referabty, mis 1, and nitro-substituted
phenyl group is a 2-nitroph yI ghoyp, a 3-nitrophenyl group, or a
4-nitropheny! group. *2 mayibe an Q |é>r an (S) -isomer.
Howef«'e&@ is prefeably ap4R)-isoer. 25

D6

CFy

was contained (yield 89%). The obtained crude product was used
in the next step without being purified further.

'H-NMR (400MHz, CDCLs) 81.60 (3H,d), 2.73(3H,8), 5.37=5.42 (1H,q),

7.66-7.79(6H,m}), 8.05-8.07(1H,m)

(Example 2)

A 3M aqueous sodium hydroxide solution (38.258 mmol, 12.9
mL) was added to a teoluene (20 mlL) mixture containing
(R)-N-methyl-N-{a-methyl-3,5-bis{trifluoromethyl)benzyi]-2-
nitrobenzenesulfonylamide {12.95 mmol) obtained in Example 1,
tetrabutylammonium bromide (1.30 mmol), and n-dodecanethiol
(14.25 mmol), while contreolling the internal temperature below
25°C. After completion of the addition, the resulting solution

was stirred for 1 hour at an internal temperature 20 to 25°C.

Water (10 mL) was added to the reaction mixture, and an organic
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30 Examples Hereinafter, the present invention is explained further in
detail with reference to Examples. However, the present invention is not
limited to these Examples. 5 (Example 1) A solution of
diisopropylazodicarboxylate (4.64 mmmol) in toluene (1.7 mL) was
dropwise added to a suspension of
a-methyl-3,5-bis(trifluoromethyl)benzylalcohol (3.87 mmmaol) 10

phasmefhyl-2mittabenzenesHifgnylamide (387-pmmob), apd ration. pH in
triphenylphosphine (4.64mmmol) in toluene (6 m1) at an internal

théempertainre;0t:1049 19C: After eompletionof the dropwises additign: e ure
resulting solution was stirred for 1 hour, hexane (3 mL) was added

of theaete, and thenithe mixtire wasostisred tor dSkheul Therpresipitatec

solid was filtered and a mother liquid was concentrated under reduced
hy pressuke toobtainla crudes plodact: & argsult of corparisortanalysistous

a standard with an HPLC, it was confirmed that 1.57 g of _ ‘
Ph%ﬁ}‘iN‘lﬁfetﬁVltﬁ-“L[ﬁf?ﬁe’fhlﬁ—@,@-d@(ﬁﬁ%réﬁ@ﬁﬁﬁfb@ﬁ@y@@e%tlOl’l- pH 1In

nitrobenzenesulfonylamide represented by the following formula: 31
the system was adjusted to be 8.0 (at an internal temperature
of 23°C) by adding ethyl acetate (30mL) into the obtained agueous
phase and further adding a 30 wt% agueocus sodium hydroxide
sclution, and an organic phase was obtained with a liquid
separation operation. The obtained organic phase was heated
and concentrated under reduced pressure, to obtain 2.76 g of
(R} -N-methyl-1-{3,5-bis{trifluoromethyl)phenyllethylamine.
The yield was 79%. The optical purity of the crude product was
99.7%ee, the asymmetric transfer ratio by the 2 steps was 99.7%,
and the substitution reaction with a nitrogen nucleophile
proceeded with an inversion.

The asymmetric transfer ratio can be calculated with the
following formula.
Asymmetric transfer ratio (%) = (Optical Purity (%ee) of

Reaction Product / Optical Purity (%ee) of Reaction Substrate

{Raw Material})) X 100

(Example 3)
A suspension containing

(R} -N-methyl-N-Ta-methyl-3,5-bis{triflucromethyl)benzyl]-2-
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A,

0 CF3 was contained (yield 89%) The obtained crude product was used
in the next step without being purified further.
1H-NMR(400MHz,CDC13)61.60(3H,d),2.73(3H,s), 5.37-5.42(IH,q), 5
7.66-7.79(6H,m), 8.05-8.07(1H,m) (Example 2) A 3M aqueous sodium
hydroxide solution (38.58 mmol, 12.9 mL) was added to a toluene (20
mL) mixture containing 10

ni {R:Pemetd-N:larmehwnd a:bis@riforemethyiensyllz?s in Example 1,

nitrobenzenesulfonylamide (12.95 mmol) obtained in Example 1,
betefeabutylastmoniung kreotide @3thewal)k andpdadecanetiolddi25 and
mmol), while controlling the internal temperature below 25C. After
dixenipletionrofahe GelditiatE the Besulting selution Abawias stirredifout howr an
at an internal temperature 20 to 25C. Water (10 mL) was added to the
inteactmh mextpre; @indran ofgasfc 32 Phase nas(dbtaifedayith edigeid (5 ml)
separation operation. pH in the system was adjusted to be 1.8 (at an
we Teffil tsmperdtife TT25E) By dding Wate 23D ML) ke Hddinghase was
concentrated hydrochloric acid to the obtained organic phase, and an

ob LR hB6Gs Biphade Wik dbtalREG With g Glacseparation opérafiofsHSHS tem

the system was adjusted to be 8.0 (at an internal temperature
was adjusted to Ye 1.7 (at an internal temperature of 23°C) by

adding water (10 mL) and adding concentrated hydrochloric acid
to the obtained organic phase, and then an aguecus phase was
obtained with a liquid separation operation. As a result of
comparison analysis of the obtained agqueous phase to a standard
with an HPLC, it was confirmed that 158 mg of
(Ry-N-methyl~1-[3,5~bis(trifluoromethyl)phenyllethyiamine
was cobtained. The yield was 89%. The optical purity of the
crude product was 99.5%ee, the asymmetric transfer ratio in the
2 steps was 99.5%, and the substitution reacticon with a nitrogen

nucleophile proceeded with an inversion.

(Example 4)

A solution of n-dodecanethicol {(3.80 mmol) in DMSO (1 mL)
was added to a suspension containing
(R)-N-methyl-N-[u-methyl-3,5-bis(trifluoromethyl)benzyl]~2~
nitrobenzenesulfonylamide (3.51 mmol) obtained in Example 1,
iithium hydroxide-hydrate (10.52 mmol), and dimethylisulfoxide

(DMSO) (3 mL) at an internal temperature of 27 to 31°C. After
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of 23C) by adding ethyl acetate (30 mL) into the obtained aqueous phase
and further adding a 30 wt% aqueous sodium hydroxide solution, and an
organic phase was obtained with a liquid 10 separation operation. The
obtained organic phase was heated and concentrated under reduced
pressure, to obtain 2.76 g of
(R)-N-methyl-I-[3,5-bis(trifluoromethyl)phenyl]ethylamine. The yield was

con®% +Eheopticakhputty pfthe erude, product wasn 99nh %6ee:dhRas stirred
asymmetric transfer ratio by the 2 steps was 99.7%, 15 and the

fosubstitution redattidnavith d hitragen audeophite progerdedwithzandded to
inversion. The asymmetric transfer ratio can be calculated with the

théolimwing formulax Asymmetnid teansferaatio ¢%6) = (@pticat Rurity (Yoed) of th
20 Reaction Product / Optical Purity (%ee) of Reaction Substrate (Raw

a IVgtekal)y Se 06 (Example3 A sbBpensnicontaminy 2bem was adjusted
(R)-N-methyl-N-[a-methyl-3,5-bis(trifluoromethyl)benzyl]-2- 33

to digobefzénésalforiylamide:(0. 66 MY bbtsined iA EXanple adding water
benzenethiol (Q.79 mmol), potassium carbonate (1.98 mmol) , and

ivetyo %C(W@flﬁ%rﬁ{?%é@ﬁ%@%&%ﬁ&ﬁ%%F&nthrﬁé%}ﬁaﬁmed

orggEQSRHHg%%tZéng%%nga15rnLe%ﬂ%“’(géglggé obtained with a

liguidseparationoperation. Asaresultofcomparisonanalysis
of the obtained aquecus phase to a standard with an HPLC, it
was confirmed that 857 mg of

(Ry-N-methyl-1-1[3,5-bis (trifluoromethyl)phenyllethylamine
was contained. The yield was 20%. The optical purity of the
crude product was 99.5%ee, the asymmetric transfer ratio in the
2 steps was 99.5%, and the substitution reaction with a nitrogen

nucleophile proceeded with an inversion.

(Example 5)

A solution of diiscpropylazodicarboxylate (6.06 mmmol)
in toluene (1.0 mL) was dropwise added to a suspension of
(8)-l-phenyl-l-propancl (4.04 mmmol) (96.3%ee),
N~benzyl-Z-nitrobenzenesulfoneamide (4.45 mmmol), and
triphenylphosphine (6.06 mmmol} in toluene (5 ml) while the
internal temperaturse was kept at -3°C. After completion of the
dropwise addition, the resultingmixture was stirred for 1 hour,

hexane (2.5 mlL) was added to the mixture, and the mixture was
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5 were added to the reaction mixture, and an organic phase was obtained
with a liquid separation operation. pH in the system was adjusted to be
1.7 (at an internal temperature of 23C) by adding water (10 mL) and
adding concentrated hydrochloric acid to the obtained organic phase, and
then an aqueous phase was 10 obtained with a liquid separation
operation. As a result of comparison analysis of the obtained aqueous
st Phase to.a standare- withvan HPEGeitwas confirmedithat 128489 ofi 1 tered
(R)-N-methyl-I-[3,5-bis(trifluoromethyl)phenyl]ethylamine was obtained.
of Theyieldwds=89%. gihelopiical puritraf-the 45 crutte-preductanas 3% Sure,
oee, the asymmetric transfer ratio in the 2 steps was 99.5 and the
to supstitution reactiorpwithlaaiitroges aucteophilecgroveeded witimaanalysis
inversion. (Example 4) 20 A solution of n-dodecanethiol (3.86 mmol) in
to BMSTrIdmEY Was Bdaad i aBuspensidf contaldinged that 1.55 g of
(R)-N-methyl-N-[a-methyl-3,5-bis(trifluoromethyl)benzyl]-2-
(Rhinotsirenéstifonyramirrey B PRimel) dbtaiietFinExahpietE iRk - ce
hydroxide-hydrate (10.52 mmoi), and dimethylsulfoxide 25 (DMSO) (3 mL)
Wa A temaPtemperaturé of 27 to 5180 After %51 ChRipetion Of e vas used
in aﬁg'etv'g‘%% iései%glcvvgejrrg%%gg Jiet srred foE3 IQUES; Taiugne (21 ml)

"H-NMR (400MHz, CDC13) 80.78 (3K, t), 1.88-1.95(2H,m), 4.37 (2H, dd),

4,97-5,00(1H,m), 7.12-7.62(14H,m)

(Example 6)

(R} -N-benzyl-N-{l-phenvlprcopyl)-Z-nitrcbenzenesulfcne
amide (3.79 mmol) obtained in Example 5, tetrabutylammonium
bromide (0.38 mmol), a 1M aqueous sodium hydroxide solution
(11.37 mmol, 11.4 mL)}, and tcluene (12 mL) were mixed, and
n-dodecanethiol (5.68 mmol: was added to the mixture at an
internal temperature of 30 to 35°C. After completion of the
addition, the resulting mixture was stirred for 4 hours at the
same temperature, and an organicphasewas cbtainedwitha liquid
separation cperation. pH in the system was adiusted to be 1.7
(at an internal temperature of 27°C) by adding water (15 mL)
andadding concentratedhydrochloricacidtotheobtainedorganic
phase, and an agueous phase was chtainedwitha liquid separation
operation. pHinthesystemwas adijustedtobe 2.7 (ataninternal

temperature of 23°C) by adding a 30wt% agueocus sodium hydroxide
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the reaction mixture, and an organic phase was obtained with a liquid
separation operation. pH in the system was adjusted 5 to be 1.9 (at an
internal temperature of 23C) by adding water (20mL) and adding
concentrated hydrochloric acid to the obtained organic phase, and then
an aqueous phase was obtained with a liquid separation operation. Asa
result of comparison analysis of the obtained aqueous phase to a

so standand: with ar BPLG db 10 was.copfiened that857 megtafy the addition
(R)-N-methyl-I-[3,5-bis(trifluoromethyl)phenylethylamine was contained.

of Teehyieldawas 90%. [The aptjical purity gbtheccridesproduct was O0u5eea;ith
the asymmetric transfer ratio in the 2 steps was 99. 5%, and the

a Isupstitltisrpreactionwithh amitrogen 15limscleophileprbcesgediwithiaase was
inversion. (Example 5) A solution of diisopropylazodicarboxylate (6.06

heafmeheirdnceluetiet(1sd a1l ) ands dropiisecat ted tra saspepsitrtof. 20 - 62
(S)-I-phenyl-I-propanol (4.04 mmmol) (96.3%ee),

9 °N-bénzI-2pitrobenzeResiibriearhitde IWA4BMmMMoN, wkL ¢ was 64%.  The
triphenylphosphine (6.06 mmmol) in toluene (5 ml) while the internal

OPleripératiiewils Répt-at= 38 Ker coltibletioh OFRE - dridpfvise $ditoR -
the %esultinq mixture was stirred for 1 hougéssbgexane

tra i0 in.the ste Was and(%k?eml_?ﬂ\:l)vats't ti
ad eglfolfﬁé’mlxtlure, and thé mixturéiva shbstitution
reaction by a nitrogen nucleophile proceeded with an inversion.

'H-NMR (400MHz,CDCls) 80.80(3H,t), 1.59-1.80(3H,m),

3.46-3.66(3H,m), 7.21-7.36(10H,m)

(Example 7)

A solution of diisopropylazocarboxylate (6.06 mmmol) in
toluene (1.0ml) was dropwise addedtoatcluene {bml) suspension
containing (S)-1,2-diphenvlethanol {4.04 mmmecl) (96.6%ee),
N-ethyl-Z-nitrcbenzesulfcneamide {(4.45 mmol), and
triphenylphosphine {(6.06mmmol), while the internal temperature
was kept at -3°C. After completion of the dropwise addition,
the resulting mixture was stirred for 19 hours, and then water
{10.0 mL) was added to the mixture. The reaction mixture was
extracted with toluene {20.0 mlL), and then was washed with a
saturated sodium chlioride solution. The obtained extraction
liquidwas used in the next step without being purified further.
As a result of comparison analysis to a standard,w%th an HPLC,

it was confirmed that 0.61 g of
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stirred further for 1 hour. The precipitated solid was filtered off and a
mother liquid was concentrated under reduced pressure, to obtain a
crude product. As a result of comparison analysis to a standard with an
HPLC, it was confirmed that 1.55 g of 5
(R)-N-benzyl-N-(1-phenylpropyl)-2-nitrobenzenesulfoneamide was
contained (yield 94%) . The obtained crude product was used in the next

(R )step-without-being prwified fetherethyl) -2-nitrobenzenesulfoneamid
1H-NMR(400MHz,CDC13)80.78(3H,t),1.88-1.95(2H,m), 4.37(2H,dd),

e Wel7-5:00(H,m)d7.12: 262(1:Hm) 10 (Example 6)
(R)-N-benzyl-N-(I-phenylpropyl)-2-nitrobenzenesulfone amide (3.79

H-mirtol Y obtainedinExample. 5;/tet@bttylarimbéivim 4broatide (0.38 mmol),
a 1M aqueous sodium hydroxide solution 15 (11.37 mmol, 11.4 mL), and

3. dluend {12 M iweré-fixed; &Ad ri-dodecanethiol (5.68 mmol) was
added to the mixture at an internal temperature of 30 to 35C. After
completion of the addition, the resulting mixture was stirred for 4 hours at
the same temperature, and an organic phase was obtained with a liquid

(B &sparation operation. pH in the system was adjusted to be 1.7 (at an

T L (o k) P 00 s
coROYEQYS phase was ohtained with.a |igeid sepagation
(R}«N—ethyl—N—(l,ZHdiphenylethyl}—2—nitrobenzenesulfoneamid
e {1.49mmol) obtained in Example 7, tetrabutylammonium bromide
{0.15 mmol), and a 1M agueocus sodium hydroxide solution (4.47
mmol, 4.5 mL) at an internal temperature of 30 to 35°C. After
completion of the addition, the resulting mixture was stirred
for 18 hours at the same temperature, and an organic phase was
obtained with a liguid separation operation. pH in the system
was adiusted to be 0.6 (at an internal temperature of 27°C)
by adding water (1> mL) and adding concentrated hydrochleric
acidtotheobtainedorganicphase. Thereafter, anagqueousphase
wasobtainedwithaliquidseparationeperation., pHinthesystem
was adijusted to be 9.7 (at an internal temperature of 23°C)
by adding a 30wt% agueous sodium hydroxide solution toe the
obtained aqueous phase. Then, after the addition of ethyl
acetate (20 mL), an organic phase was obtained with a ligquid
separation operation. The obtained organic phase was heated

and concentrated under reduced pressure, to obitain 0.33 g of
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operation. pH in the systemwas adjusted to be 9. 7 (at an internal 25
temperature of 23C) by adding a 30wt o aqueous sodium hydroxide 36
solution to the obtained aqueous phase. Then, after the addition of ethyl
acetate (20 mL), an organic phase was obtained with a liquid separation
operation. The obtained organic phase was heated and concentrated
under reduced pressure, to obtain 0.62 5 g
(R PHR)Nbenzyl-lophenyiprapylamine.-hhe yield was64% ithe, optigakpurityn e
of the product was 90.0%ee, the asymmetric transfer ratio in the 2 steps
opMias=93.p%:; g the substitutionureactiar by & miyegen fiuslegphifectric
proceeded with an inversion. 1H-NMR(400MHz,CDC13) 50.80(3H,t),
trdr59E2:80(8Him), 110 3:46-3.66(BkkNYa . 2167 36(16Hdny {Example Ty At ion
solution of diisopropylazocarboxylate (6.06 mmmol) in toluene (1. 0 mL)
reyvasidrogwise atitiedd6a rolgéne (B inld suspersibnd 18 tontainingersion.
_ (S)-1,2-diphenylethanol (4.04 mmmol) (96.6%ee),
“H-Ni&thy} PCHitrobe Rzdsulfdheamidd (4.45 mmdl) landx) , 2.35-2.50 (2K, m},
tri heng/l hosphine(6.06mmmol),while the internal temperature was kept
2. 550 Ao eapletio oF treidrbiEd additioR the festitghixture
was stirred for 19 hours, and then water 20 (10.0 mL) was added to the
mixture. The reaction mixture was extracted with toluene (20.0 mL), and
then was washed with a
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saturated sodium chloride solution. The obtained extraction liquid was
used in the next step without being purified further. As a result of

comparison analysis to a standard with an HPLC, 25 it was confirmed
that 0.61 g of 37

(R)-N-ethyl-N-(1,2-diohenylethyl)-2-nitrobenzenesulfoneamid e was
contained (yield 37%). 2H-NMR(400MHz,CDC13) 80.97(3H,1),
3.26-3.47(4H,m), 5.37-5.41(IH,nY>28%57.64(14H,m) 5 ' (Example 8)
n-dodecanethiol (2.23 mmol) was added to a suspension containing a
toluene mixture (18 ml) of

(R)-N- ethyl N-(1,2-djphen Ieth 2-nitrobenzenesulfoneamid 10 e
(L aohmol) HRERER i B E . ATy SRR brOAd 20,15

gyea SSOdI m_hydroxide sol tlo 4.47 mmol,. 4.5
e e T G R e ian i e Srmuta

5§ddltlon the resulting mixture was stirred for 18 hours at the same
temperature, and an organic phase was 15 obtained with a liquid
separation operation. pH in the system was adjusted to be 0.6 (at an
internal temperature o C) by adding water (15 mL) and adding

concentrated hydro id to the obtained organic phase. Thereatfter,
an aqueous phase

== 5
N02 (9)

Ar *ZR

wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
hetercaromatic group having 4 to 20 carbon atoms, R represents
a substituted or unsubstituted alkyl group having 1 te 18 carbon
atoms, a substituted or unsubstituted aryl group having 6 to
20 carbon atoms, or a substituted or unsubstituted aralkyl group
having?ix:20carbonatoms,Rﬁrepresentshydrogen,asubstituted
or unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having € to 20 carbon
atoms, or a substituted or unsubstituted aralkyl group having
7 to 20 carbon atoms, m represents an integer of 1 to 2, and
*2 represents an asymmetric carbon atom,

comprising reacting an optically active benzylalcohol
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was obtained with a liquid separation operation. pH in the system 20 was
adjusted to be 9.7 (at an internal temperature of 23C) by adding a 30wt%
agueous sodium hydroxide solution to the obtained aqueous phase.
Then, after the addition of ethyl acetate (20 mL), an organic phase was
obtained with a liquid separation operation. The obtained organic phase
was heated 25 and concentrated under reduced pressure, to obtain 0.33 g
de b BB (R)aNJethyI S 2hdistreriyletRy lafine Fhh el pisltiwas 83%. The
optical purity of the product was 93.6%ee, the asymmetric transfer ratio in
the 2 steps was 96.9%, and the substitution reaction by a nitrogen

nucleophile py ed with an inversion. 5

“H-NMR(400NH42, DC13)50.97(3H d),1.51(1H,br),2.35 2.50(2H,m),
2.87-2.96(2H,m), 3.83-3.87(1H,m), 771647.32(10H,m) 39 CLAIMS 1. A
method for p ing an optically active oegizylsulfonylamide derivative

represEQp % 4 gfReral formula 5 (5): ON (5) R6-1'~.s NO2 N )m C?

wherein Ar and R are as defined above, and *1 represents an
asymmetric carbon atom, with a sulfonylamide derivative

5 represented by a general formula (4}:

(4)
NO,

wherein R® and m are as defined above.

2. The production method according to Claim 1, wherein
10 the reaction is performed in the presence of a phosphine

derivative represented by a general formula (2):
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Ar' *2 R wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
heteroaromatic group having 4 to 20 carbon atoms, R represents 10 a
substituted or unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon atoms, or a
substituted or unsubstituted aralkyl group having 7 to 20 carbon atoms,
R6 represents hydrogen, a substituted or unsubstituted alkyl group
having 1 t%gcarbon atoms, a 15 substituted or unsubstituted aryl group
having 6 t§®0 carbon atoms, or a substituted or unsubstituted aralkyl
group havihg 7 to 20 carbon atoms, @ represents an integer of 1 to 3,
and ? reE‘hsentS an asymmetric Eaéoapatom, comprising reacting an
opgigally-attive ylalcohol 40 derivative represented by a general
formula (1): O ) Ar__' *~ R wherein Ar and R are as defined above,
and *1 represents an asymmetric carbon atom, with a sulfonylamide
derivative 5 represented by a general formula (4): O (4) R NrS" NO2

whereian,RQ,andRSeachiﬂdependentlyrepresentasubstituted
or unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon
atoms, or a substituted or unsubstituted aralkyl group having

7 to 20 carbon atoms, and an azodicarbonyl compound represented

by a general formula (3):
R* |
0=
(3)

N=N
=0
RS

wherein R* and R® each independently represent a substituted
or unsubstituted alkoxy group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryloxy group having 6 to 20 carbon

atoms, or a substitutedorunsubstitutedaralkyloxy group having

7 to 20 carbon atoms.

3. Amnethod forproducinganopticallyactive benzylamine
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H , m wherein R6 and m are as defined above. 2. The production method
according to Claim 1, wherein 10 the reaction is performed in the
presence of a phosphine derivative represented by a general formula (2):
41 R R 1 (2) wherein R', R2, and R3 each independently represent a
substituted or unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon 5 atoms, or

de ] ¥ghdtittel B IR EBS Rttt ar IR BEGbh ARG A fo 20 tarbon atoms,

and an azodicarbonyl compound represented by a general formula (3):

NN) R5 rein R4 and R5 each independently represent a substituted
10oru W%uted alkoxy group having 1 to 18 carbon atoms, a
substituted or u ﬂituted aryloxy group having 6 to 20 carbon atoms,
or a substituted nSubstituted aralkyl oup having 7 to 20 carbon
atoms. 15 3. A mkthod for producing gn t%lly active benzylamine 42
derivative repr 2 ed by a general formula (7):

wherein Ar represents a substituted or unsubstituted arvl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
hetercaromatic group having 4 to 20 carbon atoms, R represents
a substituted or unsubstituted alkyl group having 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group having 6 to
20 carbon atoms, or a substituted or unsubstituted aralkyl group
having71x>20carbonatoms,R6representshydrogen,asubstituted
or unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having 6 tc 20 carbon
atoms, or a substituted or unsubstituted aralkyl group having
7 to 20 carbon atoms, and *2 represents an asymmetric carbon
atom,

comprising reacting an optically active benzylsulfonylamide

derivative represented by a general formula (5):
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R6 Ar-*2 R wherein Ar represents a substituted or unsubstituted aryl
group having 6 to 20 carbon atoms or a substituted or unsubstituted S
heteroaromatic group having 4 to 20 carbon atoms, R represents a
substituted or unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon atoms, or a
substituted or unsubstituted aralkyl group having 7 to 20 carbon atoms,
R6 represents hydr ~a&,substituted 10 or unsubstituted alkyl group
having 1 to 18 cag6n atorgs, a substituted or unsubstituted aryl group
having 6 to 20 carbon a , Or a substituted or unsubstituted aralkyl
group hav@ 7 to atoms, and *2 represents inSS)}mmetric
ca@@ atom»15"comprising reacting anmoptically active
belxytsylfonyldmide derivativ ented by a general formula (5): 43
-~ (5} RAYIN' 02 Ar *2 R wherén At R6, and *2 are as defined

above, anfl m repeédsents an integer of 1 t0 3, with a thiol derivative
represe by a general formula (6):

Arr*2 R

wherein Ar, R, R%, and *2 are as defined above, and m represents

an integer of 1 to 3, with a thicl derivative represented by

a general formula (6):

R'SM (6),

wherein R’ represents hydrogen, a substituted or unsubstituted
alkyl group having 1 teo 18 carbon atoms, a substituted or
unsubstituted aryl group having 6 to 20 carbon atoms, or a
substituted or unsubstituted aralkyl group having 7 to 20 carbon
atoms, andM represents hydrogen, analkalimetal, oranalkaline

earth metal.

4. The production method according to Claim 3, wherein
the reaction is performed under the coexistence of a base and/or

a phase transfer catalyst.

5. TheproductionmethodaccordingtoeCilaim3or 4, wherein

the optically active benzylsulfonvlamide derivative
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5 R7SM (6), wherein R7 represents hydrogen, a substituted or
unsubstituted alkyl group having 1 to 18 carbon atoms, a substituted or
10 unsubstituted aryl group having 6 to 20 carbon atoms, or a substituted
or unsubstituted aralkyl group having 7 to 20 carbon atoms, and M
represents hydrogen, an alkali metal, or an alkaline earth metal. 15 4.
The production method according to Claim 3, wherein the reaction is

repedounedunder thecoexistence pta base andgr: 8 PhASCIARSIBH nethod
catalyst. 5. The production method according to Claim 3 or 4, wherein 20

actherapticplly-active henzylsulfonylamide-derivative 44 represented by the
formula (5) produced by the production method according to Claim 1 or 2
is used. 6. The production method according to any one of Claims 51 to
5, wherein Ar is a substituted or unsubstituted aryl group having 6 to 20
carbon- atdihs. Pradwptically metive Benzylsulfomdanidederivativel Claims
represented by a general formula (5): OIN (5) R} S (NO2 rn

1 to 5, wherein Ar is a substituted or unsubstituted aryl group

having 6 to 20 carbon atoms.

7. An optically active benzylsulfonylamide derivative

represented by a general formula (5):
e
0O, (5}

Fiﬁa\bizf%g FJ()E

P i
Ar-*2 R
wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
heteroaromatic group having 4 to 20 carbon atoms, R represents
a substituted or unsubstituted alkyl greoup having 1 to 18 carbon
atems, a substituted or unsubstituted aryl group having 6 to
20 carbon atoms, or a substituted or unsubstituted aralkyl group
having?toZOcarbonatoms,R6representshydrogen,asubstituted
cr unsubstituted alkyl group having 1 to 18 carbon atoms, a
substituted or unsubstituted aryl group having ¢ to 20 carbon

atoms, or a substituted or unsubstituted aralkyl group having
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Ar*2R 10 wherein Ar represents a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms or a substituted or unsubstituted
heteroaromatic group having 4 to 20 carbon atoms, R represents a
substituted or unsubstituted alkyl group having 1 to 18 carbon 15 atoms, a
substituted or unsubstituted aryl group having 6 to 20 carbon atoms, or a
substituted or unsubstituted aralkyl group having 7 to 20 carbon atoms,

7 RO represenisrhydreger), ansulstititednesuasubstituiedaliyd group 3, and
having 1 to 18 carbon atoms, a substituted or unsubstituted aryl group

*2 hawing:=6£0:26 carbaern:20matans,corca sithstitatednor unsubstituted aralkyl
group having 45 7 to 20 carbon atoms, m represents an integer of 1 to 3,
and *2 represents an asymmetric carbon atom. 46
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