- 1 4 February 2004 TITLE : "PROCESSES FOR THE PREPARATI ON OF OXO OXAZOLI NE
OR ALLOAM NO ACI D DERI VATI VES" [Clains] [Caiml1l] A nethod for production of
a conmpound represented by the general formula (1-A) or the general fornula

(I-B), conprising the step of treating a conpound represented by the general

formula (11--A) or the general formula (11-B) with thionyl S
follows: [Chemical Fornula 1] JL H COOR3; (I[A) Ho RL H c:oot‘cl:hLr}r.‘a‘rl()8%a
a""'"NCOOs .,r Coo N ~ B) (1-B) wherein RL is an optionally substltuted

| over al kyl , "alrrLEoﬁPRmmmIsisEssmhsTnmmmmhoﬁm%kwku@fmﬁﬁ Grtionally
substituted heteroaryl; RZAI&@AMQN@rA@ﬂ(utmmgmg,ona y substituted
aral kyl, or an opti onal |y substituted heteroarylalkyl; and R3 is a | ower

al kyl . H a SRl [Claim?2] A nmethod for production of a conmpound

[Claims]

[Claim 1] A method for production of a compound
Tepresented by the general formula (I-A) or the general formula
(I-B), comprising the step of treating a compound represented

by the generaJ_ formula (II-A) or the general formula (II-B)
with thionyl chloride as follows:

[Chemical Formula 1]

H .&Ri
RS ’IL coorR’ o= I
coor?
UT-A) (I-A) or

OHOrR" ;
2 o aR
D G

W
N~ “coor®

-B
@) (B)

wherein R' is an optionally substituted lower alkyl, an
optionally substituted aryl, an alkynyl, or an optionally
substituted heterocaryl: R is a lower alkyl, an optionally
substituted aralkyl, or an optionally substituted
heteroarylalkyl: and R’ is a lower alkyl.

[Claim 2] A method for production of a compound



2 4 February 2004 representedby the general formula (11l --A) or the general
formula (111-B), conprising the step of subjecting a conpound represented
by the general fornula (1-A) or the general fornula (I-B) obtained by a
met hod according to claiml to a hydrolysis as follows: [Chem cal Fornula 2]
OR R1 OHCOORS NCOON 0: (JA) (MA) or O< Ox< alri 04%3&26@]00?8 H
""OOH (113) (U-B) wherein RL and R3 atezas descri bed above. aim A
met hod for production of a conpound represented by the general f ornula
(I'v-A) or the general formula (I1V-B), conprising the step of subjecting a
conpound r epepsestrtied by thaayaanes pEofauM! 1y 6 eral, forml a
(111-B) obgfj': % by a XEH% acc%r ding to (gllgi %)20_%11%5%/1 r%&g;e/rgcl’rsfmh]sa

- ‘F Lhi ARG SR% dReH SUSRCoef subjecting a  compound

represented by the general formula (I-A) or the general formula

foll ows:

(I-B) obtained by a method according to claim 1 to a hydrolysis
as follows:

[_Chemical Formula 2]

N~ ¥cooH
(-A) (-A) or
O\ O .&R1
=Y e
N""coor® N "coon
(-B) (II-8)

wherein R' and R? are as described above.

[Claim 3] A method for production of a compound
representedby the general formula (IV-A) or the general formula
(IV-B), comprising the step of subjecting acompound represented
by the general formula (III-A) or the general formula (ITII-B)
obtained by a method according to claim 2 to a hydrolysis as
follows:



2 P-A (WA or Oti\RL HO~XR Q@ WfCOH ~' (~ B) (IVB) H-~t COOH H
wherein Rl is as descri bed above. 4 February 2004 [Claim4] A nmethod for
production of a conpound represented by the general formula (I1-A) or the
general formula (1-B), conprising the step of protecting the am no group of
a conmpound represented by the general formula (V-A) or the rsj,lz prnul a
(V-B) with R2OC (-O - , wherein R 2 is ®ms-descri bed above este ]le ng the
carboxyl group thereof, and treating wth thionyl chloride as foll ows:

[Chem cal Fornmula 4] HO atilRI p R HZN, COOH H COORS (V-A) (1-A) or HOR 4
,.ti 1Rt  bolCThemi¢al FormudEN €POON H "/ COORS (V B) (I B) R ORlL 4

1
o) R
o={ I
ﬁ COOH COOH

(II-A) AV-A) or
o) “\\R" HO. \\R1

O —————— R
N""cooH HNY “coon
(I-B) (v-B)

wherein R! is as described above.

[Claim 4] A method for production of a compound
represented by the general formula (I-A) or the general formula
(I-B), comprising the step of brotecting the amino group of
4 compound represented by the general formula (V-4) or the
general formula (V-B) with R?0C(=0)-, whereinR? is as described
above, esterifying the carboxyl group thereof, and treating
with thionyl chloride as follows:

[Chemical Formula 4}

j.\\\R
HoN'

COOH COoR?
(V-4) (I-A) or
Ho o .\\\R'
L o]
HNY “cooH N "coor?

(V-B) (I-B)



wherein R and R3 are as described above. 4 February 2004 [Claim5] A nethod
for production of a conmpound represented by the general forrmula (VI):
[Chemical Formula 5] RL OHH1 NG-NG--;CG-NHcHx 5 NY wherein RL is
as descri bed above, and Y is an optionally substituted al kyI conprising the
step of subjecting a conpound represented by the general &%64 -A) or
the general formula (111-B) obtained byga.nethod accordlng to claim2 to a
peptide bond formation. (C aim 6] Anethod for production according to claim
2, wherein Rl is phenyl, 5-inidazolyl, nethyl, isopropyl, ethynyl, or
1-propynyl . whekaim &1 dhdeihesd s RS D af’cfcﬁﬂ{(d' ng to claimz2, wherein
R2 is a lower alkyl, an aralkyl, or a heteroarylal [Caim8l A nmet hod for
producti on accordlng to claim2, wherein R2 is an aralkyl [Claim9] A

nmet hod for pr oductlpm@gﬁos i ng h@tq{da n;fgr 1 t and. R2 is
benzyl. - 5_ 4 Febrgwa !j [Caim 10% P%%ﬁ?grqogroé ucge J}}’ HRGIYi ng to
any of clalRRFESeR ePglﬁh?hgeEGHﬁéu Hrﬂééﬁeégﬁﬂed by the general formul a
(I1-A) or the general fornula (Il -B) is allowed to react with 1.0 to 5.0
equi val ents[ef.l l;lﬂ, y%.gchl gﬁ: in a solvent of toluene, ethyl acetate,

cycl ohexane, ~of ace on|¥T? 30C
R1
] HH=
8) N/'—C"'N-(I;"'C_N
H CHy (VD
l I Y
SVN .

wherein R' is as described above, and Y is an optionally
substitutedalkyl,comprisingthestepofsubjectingacxmmound
representedbythegeneral formula (III-A) orthegeneral formula
(III-B) obtained by a method according to claim 2 to a peptide
bond formation.

[Claim 6] Amethodforproductionaccordingtoclaim Z,
whereianisphenyl,5—imidazolyl,methyl,isopropyl,ethynyl
or l-propynyl.

r

[Claim 7] Amethodforproductionaccordingtoclaim 2,
wherein R? is a lower alkyl, an aralkyl, or a heteroarylalkyl.

[Claim 8] Amethod forproductionaccordingtoclaim 2,
wherein R? is an aralkyl.

[Claim 9] Amethod forproductionaccordingtoclaim 2,
wherein R' is methyl and R? is benzyl.



to reflux tenperature. [Caim1l1l] A method for production according to any
of clains 1-9, wherein the conpound represented by the general formula (I
|-A) or the general formula (Il -B) is allowed to react wth 1.0 to 3.0
equi val ents of thionyl chloride in a solvent of toluene, ethyl acetate,
cycl ohexane, or acetonitrile at 60C to 80C . [Detailed Desg&%ﬁ%goaoﬁf t he

I nvention] [0001] [Field of the Inventign] The present i nvention: rélates to
a nmethod for producing oxo-oxazoline derivatives using a sinple and
i nexpensive nethod. [0002] [Prior Art] Oxo-oxazoline derivatives are

critical internediatesaihofofONRMESE W@%@ﬁ@})&?}p?cgggdlﬁ {3 hyrotropin
r el easi ng gﬁr %Eﬁ derivatives represented by the tollowmng g%ne a™Y fornul a
(MI11): 6 [Bhé S EordrulFaespirAhe sompquodcremr aren BBy OhR gerlerad  SAN 4

February 2084rmheadilI-RA 65 thchyshioaen ca-amar( opis PR3l M sHlpLL tiaed | over
co

alkyl; Yis optianally substituted al kyl. Further, npounds represent ed
by the f0||g§?Hng & -0 equiva ents of hionyl chloride in a solvent

oftoluene,ethylabetate,cyclohexane,cn:acetonitrileat:ﬂfc

to reflux temperature.

[Claim 11] A method for production according to any
of claims 1-9, wherein the compound represented by the general
formula (II-A) or the general formula (IT-B) is allowed to react
with 1.0 to 3.0 equivalents of thionyl chloride in a solvent
of toluene, ethyl acetate, cyclohexane, or acetonitrile at 60°C
to 80°C.

[Detailed Description of the Invention]
[0001]
[Field of the Invention]
Thepresentinventionrelatestoaimethodforproducing
Oxo-oxazoline derivatives using a simple and inexpensive
method.

{0002]

[Prior Art]

Oxo-oxazoline derivatives are critical intermediates
forcompounds(W098/08867)whichareTRH(thyrotropinreleasing
hormone) derivatives represented by the following general
formula (VIII):



formulas (I'11-A), (I11-B), (IV-A), or (IV-B): [Chemcal Formula 71 O (c) Rl
OD ,Rz HO XR1L HO ,~RT COOH N KOOOH H H H2N COON H20COON (M A) PH B) (OVA).
, .0r (1VB) wherein R is an optionally substituted | ower alkyl, an
optionally substituted aryl, an al kynyl, or an optionally substi tuted
heteroaryl, and derivatives thereof, are useful as tools fg ?r bp@t ori al
chem stry. Conventionally, as a nethod-f@r_prodUC|ng 0XO0- oxazo

derivatives having a | ower al kyl oxycarbonyl group or a carboxyl group, a

met hod of cyclizing a starting nmaterial while retaining its stereochem stry,
and a met hofChemhgaTyiedimataon]reaction 7 4 February 2004 without reference
to stereoselectivity are known. An exanple of the nethod of cyclizing a
starting material while retaining its stereochem stry is the foll ow ng:

[ Chem cal Fornul a 8|hA r 10 HOCH3 OCH3 O H2N COOH r" COOH ( Tetrahedron, 48,
2507, 1992). oreactign, L-allo-threonine used as a starting materi al

is allowed to [ eaqt “mﬁ ?%ﬁ? and potassi um hydroxi de in toluene sol vent
at O0C for ery ‘iggP@hfyclized product which retains its
st ereochem sty HTh| S et r

for industrialization since it
enpl oys L-cel | o-t hifeem]ne whi & nore expensive than its natural type, and

phosgene which is sgg;hp to a human body.

wherein R® is a hydrogen atom or optionally substituted lower
alkyl: Y is an optionally substituted alkyl.

Further,compoundsrepresentedbythefollowinggeneral
formulas (III-A), (III-B), (IV-A), or {IV-B):

[Chemical Formula 7]

0aR! O R’ HO._4R' 1
. !40"\R
" coon T oo sk X
N ¥cooH N~ *CcooH  HNY Scoon HaNY ~cooR
(I-A) . (m-B) . @Ay, 0F @v-B)

wherein R' is an optionally substituted lower alkyl, an
optionally substituted aryl, an alkynyl, or an optiocnally
substituted heteroaryl, and derivatives thereof, are useful
as tools for combinatorial chemistry.

Conventionally,asamethodforproducingoxo-oxazoline
dgrivativeshavingaaneralkyloxycarbonylgroupcn:acarboxyl
group,amethodofcyclizing51startingmaterialwhileretaining
its stereochemistry, and a method using cyclization reaction



An exanpl e of the cyclization nmethod without reference to stereoselectivity
is the followng: [Chem cal Fornula 9] HO CH3 p CH3 3b 0=< :~ H2N COOH H COON
- 8 4 February 2004 (Japanese Lai d-Open Publication No. 60-34955). In this
reaction, a starting material is allowed to react with potassium carbonate
in water at 60C for 1.5 hours to obtain a cyclized productm;lelgmju_s2 ﬁfieved
that the stereochem stry of the materiaf +s maintained in Vi ew of e
mechani smof this nmethod. Therefore, it is considered that allo-threonine
needs to be usedas a starting material in order to obtain a cis-form
cyclized pribtheet zﬁéfémugdﬂeatcbeﬁuétéabeiﬁé‘tﬁﬁﬁiyp%%ﬂ%?mﬁ an oxo-oxazol ine
derivative which does not have a |ower al kyl oxycarbonyl "group or a carboxyl
group, the following nethod is known: [Chem cal Fornmula 10] OH a\CH2CH3 O O

CH3 "~y CHa N 'I CI-And:-KdﬂnﬁltéBlﬁlﬁher&l’ehirmdSQ(bchl@Dﬁﬂlgaﬂﬂar%ﬁl?ma?ﬁ%wa In this
reaction, ﬁhf&éﬂfé{%?ﬂ%ﬁ%fiég ;8 aIIOﬁed_tg re%ct I n thionyl chioride at
60C for 24 hours W thout UsThy Sof VeRtePhErEBy 18t BenfRdlowisgel i zed product
at ayield of 65% In this nethod, simlar to the nethod of the present

invention, (deemQsdl imyRiiAngethyl group is inverted after the reaction.
However, the starting

HO. CHs o CHs
I o 0% I
HNY ~CooH N

N~ ¥cooH

(Tetrahedron, 48, 2507, 159z2). In this reaction,
L—allo—threonineusgdas51startingmaterialisallowedtoreact
with phosgene and potassium hydroxide in toluene solvent at
0°C for one hour, thereby obtaining a cyclized product which
retains its stereochemisty. This method has a problem for
industrialization since it employs L~allo-threonine which is
more expensive than its natural type, and bhosgene which is
toxic to a human body.

An example of the cyclization method without reference
to stereoselectivity is the following:

[Chemical Formula 9)

I ~ o= [
N

HaN COOH N COOH




material is not an amno acid derivative, and the relationship between the
am no group and the hydroxyl group is different fromthat of a starting
material used in the method of the present invention. Mreover, since the
reaction is conducted in - 9 thionyl chloride, the yield is as |low as 65% 4

February 2004 [0003] [Problenms to be Solved by the Inventiqgnrl, 'mﬁ 2§bj ective
of the present invention is to provide. g nethod for sinply andr expensi vel y

produci ng oxo-oxazoline derivatives in a stereoselective nmanner. The
ox0-oxazoline derivatives are useful as internediates for pharmaceuticals

and tool s fOJap@ﬂeseatMl@Jopé}ﬁﬁpﬁﬁo&ica'@ ROVRE: %{;‘ €34 948, 0Xaz |1 ne

derivatives_in ﬁn open-circular formare use ool stRorthis

conbi nat or i S ChtAR s st al[fe’e}mqnat?%ahsiﬁ@ilwwwgcem RLohlperms shhen

i nvent ors pradbchate fﬂuﬂétérﬁﬁt hesPf @brox0s 11:1 gtives .in a
' |s suitable for arge sca r?t fdize [ 0005]

st ereosel e nne I ¢h

That is, ﬁé}:%ck?%cs’ ﬁ'ﬁv 'th?lbr%‘f%‘ile§ hag |they mmh@umheypbﬁdlmm on of a

corrpound relpﬂl‘eesembdshyaimt@ﬂi@daln Yoemd@athl mddndidn ggngt’i et a (1 -B)
ed by a

, conprisi ngyethe P Of; Jreati qund represent gener

fornula (IT- Ié O?I'S% general® qﬂﬁ%%ﬁ‘f%ﬁ) Wnecme@ﬁajetoabe fol | ows

: usedasastartingmaterial inorder to obtaln acis-formcyclized
product.

Although a resultant cyclized product is an
OXo-oxazoline derivative which does not have a lower

alkyloxycarbonyl groupora carboxyl group, the £ ollowingmethod
is known:

[Chemical Formula 10]

JHON CHzCHs o
o)l‘N‘Q" CH . o=( j:\CHa

(Bull. Chem. Soc. Japan., 44, 2515, 1971). 1In this reaction,
a4 starting material is allowed to react in thionyl chloride

at 60°C for 24 hours without using solvent, thereby obtaining
a cyclized product at a yield of 65%. In this method, similar
to the method of the present invention, the position of an ethyl
group is inverted after the reaction. However, the starting
material is not an amino acid derivative, and the relationship
between the amino group and the hydroxyl group is different
fromthatofastartingmaterialusedinthenmthodofthepresent
invention. Moreover, since the reaction is conducted in



[ Chem cal Fornmula 11] OHO X el HCOOK (U A OHORL ~OAN-TCOORS H (I1-B) O
Rl COORS (I1-A) or O=] H1f!COOR Il B) - 10 4 February 2004 wherein Rl is
an optionally substituted lower alkyl, an optionally substituted aryl, an

al kynyl, .or an optionally substituted heteroaryl; R2 is a |ower alkyl, an
optionally substituted aral kyl, or an optionally substitut g@ebruar?’/2004

heteroarylal kyl; and R3 is a Iomer al kyl 9 [-0006] Moreover, the esent
i nvention relates to the following nethods Il) to Xl). II) A nethod for
produci ng the conpound represented by a general forrmula (I11-A) or a general

formul a (11ih8ppydorpibsiideg,t ke Stiendfisul egdi ng ggompound represented by
a general formula (I-A) or a general fornmula (I-B) obt ai ned by a net hod
according tol) to a hydrolysis reaction as follows: [Chem cal Fornula 12] p

R [0003]

[Problems to be Solved by the Invention]

The objective of the present invention is to brovide
a method for simply and inexpensively producing oxo-oxazoline
derivatives in a stereoselective manner. The oxo- oxazoline
derivatives are useful as intermediates for bpharmaceuticals
and tools for combinatorial chemistry. Moreover, the
OXo- oxazoline derivatives in an open-circular form are also
useful as tools for combinatorial chemistry.

[o004]

[Means for Solving the Problenms]

The inventors found a method for producing
OXo-oxazoline derivatives in a stereoselective manner, which
is suitable for large-scale synthesis.

[0005]

That is, the present invention relates to
I) a method for the production of a compound represented by
a general formula (I-A) or a general formula {I-B), comprising
the step of treating a compound represented by a general formula
(II-A) or a general formula (II-B) with thionyl chloride as
follows:

[Chemical Formula 11]

HO.

R2, i :L\R F— =<
~0 H COOR o )
COOR
(I-A) (I-A) or

Rz . ‘\\R
‘o’lLN\‘ COOR? - o= j.,
H ,':,' 7co0R?

(I-B) (LR



| OHCOORS COOH (iA) H{]]I' A 1 O.-~~ROI RI H"'"COOR4 HOMH (1-%) (rn
B) wherein RL and R3 are as descri bed above. [0007] 111) Amethodfor

produci ng the conpound represented by a general formula (IV-A) or a general
formula (1V-B), conprising the step ar - 11 4 February 2004 of subjecting a

conpound represented by the general formula (l111-A) or the499br11§ara5 01‘40rrrul a
(I'1'1-B) obtained by a nethod accordingifgodl) to a hydrolysis ré%c(%l'on,as
follows: [Chemical Forrmula 13] p RL HORL O N COOH H2ZN COOH D (MA) ([V A

or OR HO.#&RlL O= H-'tCOOH H2NM\* COON (I1L-B) OV B)
wherein R' is an optionally substituted lower alkyl, an

optionally substituted aryl, an alkynyl, or an optionally
substituted heterocaryl; R® is a lower alkyl, an optionally
substituted aralkyl, or an optionally substituted
heteroarylalkyl: and R® is a lower alkyl.

[0006]

Moreover, the present invention relates to the
following methods IT) to XI).
II) Amethod for producing the compouﬁd represented by a general
formula (III-A) or a general formula (III-B), comprising the
step of subjecting a compound represented by a general formula
(I-A) or a general formula (I-B) obtained by a method according
to I) to a hydrolysis reaction as follows:

[Chemical Formula 12]

ﬂ COOR? {j COOH
@A) (E-A) or
O R' o_R'

0 — s 0 ]
N~ %coor? N~ oo
(*B) (LI-B)

wherein R' and R’ are as described above.

[0007]
IITI) Amethodfor producingthe compound representedbyageneral
formula (IV-A) or a general formula (IV-B), comprising the step



wherein RL is as descri bed above. [0008] [1V) A nethod for the production of
a conpound represented by the general forrmula (1-A) or the general fornula
(I-B), conprising the step of protecting the am no group of a conpound
represented by a general formula (V-A) or a general formula (V-B) with
R2OC(=0) -, wherein R2 is as described above, esterifying t?gel%ﬁ”rgg&% gr oup
thereof, and treating with thionyl chlqnide as follows: - 1 em cal
Formula 14] HO,.1'1Rt O Rl C}~ H2N COCH H COCRS (VA) (IA) Ot HO '"11-CR
0 al~-Rt O H2N '~ COON N "1// 3 COOR (V-9%) (-B) wherein RL and R3 are as

descri bed a®bvenb fedeingal y-ild @Y redn YedidPahd YelQAUE,00,of 2
conpound, c i n(%tt%ae steq_{o f%ctw a conmpound represent eéutﬂ/ t he
general formla J(I A° & erFé_ﬁg g B} ritafneshibyt medhetincal met hod
accordi ng t¥¢¢yding atehl ) deo bandydoompsisnrasctobhows: soEhgpLcal Formul a
15] CHHO NGNCGCCGC )

[Chemical Formula 13]

R . HO. 4R!
L Y

ﬂ COOH HoN
am-A) av-x Or

1
o=<o AR HO._aR'
—————t———
N“""%cooH ‘;L
N HANY “coon

(I-B) (IV-B)

wherein R! is as described above.

[oc008]

IV) A method for the production of a compound represented by
the general formula (I-A) or the general formula (I-B),
comprising the step of protecting the amino group of a compound
represented by a general formula (V-2A) or a general formula
(V-B) with R?0C(=0)-, wherein R® is as described above,
esterifying the carboxyl group thereof, and treating with
thionyl chloride as follows:



HCH2 Y 8 N wherein RL is as descri bed above, and Y is an optionally
substituted alkyl. R= [0010] WVI) A nethod for the production according to
1), wherein RL - 13 4 February 2004 is phenyl, 5-im dazolyl, nethyl,

i sopropyl, ethynyl, or 1-propynyl. VII) A nethod for the production
according to Il), wherein Rz is a |lower alkyl, an aralkyl,4g%bﬁﬁr 004
heteroarylal kyl. VII1) A nmethod for theigraeduction according to ¥§, wher ei n
R2 is an aralkyl. IX) A nethod for the production according to Il), wherein
R is nethyl and R2 is benzyl. X) A method according to any of the nethods
1) to I X), whehenicah Farmpoladl4gpresented by the general formula (11-A) or
the general formula (Il -B) is caused to react with 1.0 equivalent to 5.0
equi val ents of thionyl chloride at 30Cto ref lux tenperature in a solvent
such as toluenﬂo etRyI acet at e, cyclohexane,1 or acetonitrile. X) A nethod
according to any #%t he met hods ) to | Rwherein a conpound represented
by the general fofnula (+F—A—-er—har=genefal fornula (I11-B) is caused to
react with 1. ¢L,q¥u nt to 3.0 equiv :I: fs thionyl chloride at 60C to
80Cin a sol \%n{\{ t7£gﬁﬁas t ol uene, et hyH ace‘?%‘g%ez & cl ohexane, or
acetonitrile. It nmethod V) , it is f&¥Perable performthe peptide

HOL. 4R!
R o R
HAY “cooy °=<;:1W
4 ‘coor®
(V-B) -B)

wherein R' and R’ are as described above.

[0009] _
V) A method for production of a compﬁund, comprising the step
of subjecting a compound represented by the general formula
(III-A) or the general formula (III-B) obtained by a method
according to II) to a peptide bond formation as follows:

[Chemical Formula 15]

R'
o——" 0 o
A A—E-H-C-C—n
0 N" ]
e @
Y

wherein R' is as described above, and Y is an optionally
substituted alkyl.

[0010]
VI) A method for the production according to II), wherein R!



bond formation two tinmes. [0011] "Hal ogen" as used herein refers to
fluorine, chlorine, bromne, and iodine. Chlorine and brom ne are preferable.
- 14 4 February 2004 The term "l ower alkyl" as herein used alone or in
conbi nation with other words conprises C. |1-C6 straight chained or branched

al kyl . Exanples of the lower alkyl include nmethyl, ethyl, py rﬁ%%m
i sopropyl, n-butyl, sec-butyl, isobutyl jzand t-butyl, and tﬁe I ke.  Met hyl
and ethyl are preferable. [0012] "Alkynyl" as used herein conprises C2-C8
straight or branched chain nonoval ent hydrocarbon group having one or two or

nmore tripleibondssnylihe slkynihzeay1havgegn¢publig % Exggl’g! of the
al kynyl i nc%yde et higyl , 1- propyny?, 2- propy:ﬂy1 , * 8—9%3 a}ﬁyl ; -%i%ynﬁr, and
8-nonyl, and Yh8P¥YPk&: Ethynyl "and 1-propynyl are preferable. The term

"aryl"™ as herein used alone or in conbination wth other words conprises a

nonocycl i c o} ed. ring,.aromatic_hydrocarbon. Exanples of the aryl

i ncl ude phe%f/}? ﬂ%-?ennc}p%q i ta?n%’f)ﬂ%'ﬁ%, gﬁrﬂ%ﬁ%@l%&q Bé) i weerepn H’kyl " as
used herei rigoaptoves aHeyhbome-aestkybedor”hoMetenbkyyiaskpstituted with the
above-descri bed "aryl", where the substitution may be carried out at any
possi ble position. Exanples of the aral kyl include benzyl, phenyl et hyl

(e.qg., 2-phehyf bthymethad fidre thiek @roditariydrpropeirdieg to I3IpheRkkeiAPY!, and
the like), wraght Ry rﬁtahy{lyl(e. g., l-naphthylnmethyl, 2-naphthylnmethyl, and the
like), and anthrylnmethyl (e.g., 9-anthrylnethyl, and the like), and the

i ke. Benzyl, and the like are preferable.

IX) A method for the production according to II), wherein R!
is methyl and R? is benzyl.

X) A method according to any of the methods I) to IX), wherein
a4 compound represented by the general formula (II-A) or the
general formula (II-B) is caused to react with 1.0 equivalent
to 5.0 equivalents of thionyl chloride at 30°C to reflux
temperature in a solvent such as toluene, ethyl acetate,
cyclohexane, or acetonitrile.

XI) A method according to any of the methods I) to IX), wherein
2 compound represented by the general formula (IT-A) or the
general formula (II-B) is caused to react with 1.0 equivalent
to 3.0 equivalents of thionyl chloride at 60°C to 80°C in a
solvent such as toluene, ethyl acetate, cyclohexane, or
acetonitrile.

InthemethodV), it is preferable to perform the peptide
bond formation two times.

[0011]
"Halogen” as used herein refers to fluorine, chlorine,

bromine, and iodine. Chlorine and bromine are preferable.



[0013] "Heteroaryl" as used herein conprises a 5 to 6-nenbered aromatic ring
i ncluding one or nore atons arbitrarily selected from oxygen atom sulfur
atomor nitrogen atomwithin the ring. - 15 4 February 2004 Heteroaryl nmay
be fused wi th cycloalkyl, aryl, or other heteroaryl at any possible
position. Regardl ess whether the heteroaryl is nonocyclic gf &Hﬁgg &yclic,
the heteroaryl can bind at any possihl ggpasition. Exanpl es o? %eteroaryl
i nclude pyrrolyl (e.g., 1l-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), furyl (e.qg.,
2-furyl, 3-furyl), thienyl (e.g., 2-thienyl, 3-thienyl), imdazolyl (e.g.,
4-imdazolyl, 5-imiTaaotyth, msote%zeiudyl("e &k hér@i’ﬁaéQL\bi' A13n8Y" i RADE
|soth|azolygo&gig £ 3-15 thl?@%_g % |soxazol é , 3-1soxazolyl
oxazol yl SLRu ot i C?’Epﬁlse? lhicazfiﬁlgﬁ-'f)ghip)qh&jyied (e.g.,
(2 pyri d>2/I @rrwmn@ﬂed élrkwm dyE%j:ampygaaaﬂwme (Law@nallgylpiﬁéiha¥ lrr?ea:l'@%“ lm) di nyl
e.g., 2-py i pyrim din zi nyl pyri ny
tetrazol yl é%ﬂ&ﬂ q%#PFgﬁqdzoFfo°8¥idfh§%{9g€ S5§<- PU§Y2 o%%%ﬁ%ﬁ%lyﬁﬁd
t hi adi azol yF-patyl, angd, thehlddeazHethyl iaxddlé vyl ae . wrefeahdol i zi nyl,
b-indolizinyl),, isoindolyl (e.g.,
2-isoi ndol yl),indol I(e. .,1-indo|y|,2-indo|y|,3-indo|y|) i ndazolyl (e.g.,
3-indazol yl), puringh 8-purinyl), quinolizinyl (e.g.

2 o121 ) ot o e f%fe%q%ﬁ%ﬂ%ﬁaﬁgxﬂﬁ'ys%é)ra%qg&hpﬁyr. iy

2- nol yl pht hal azi n
(eq;I , ) n%]b qﬁ?ﬁ"?d?"tﬁﬁn) mOHHVﬁE)PBﬁﬁPY‘%@D@arQO@tﬂrﬁmmh?W—ng Qe raz alvony |
(e.qg., 2- qumlnaﬁ@te nytipléei beskk Yyl TS, slkynfl%agohhw'é FHP?iEdeXE (e.g.

2- ter|d|n rba rbaz car bazo
phgn ant hri él%l%amﬁf ]z. %Ih% alléym?l incluge ethynyl 1-propynyl, 2-propynyl,

6- heptynyl 7-octynyl, and 8-nonyl, and the like. Ethynyl and
1-propynyl are preferable.

The term “aryl” as herein used alone or in combination
with other words comprises a monocyclic or condensed ring
aromatic hydrocarbon. Examples of the aryl include phenyl,
l-naphthyl, 2-naphthyl, anthryl, and the like.

“"Aralkyl” as used herein comprises the above-described
"lower alkyl” substituted with the above-described “aryl”,
where the substitution may be carried out at any possible
position. Examples of the aralkyl include benzyl, phenylethyl
(e.g., 2-phenylethyl, and the like), phenylpropyl (e.g.,
3-phenylpropyl, and the 1like}, naphthylmethyl (e.qg.,
l-naphthylmethyl, 2-naphthylmethyl, and the like}, and
anthrylmethyl (e.g., 9-anthrylmethyl, and the like), and the
like. Benzyl, and the like are preferable.

[0013]
"Heteroaryl” as used herein comprises a 5 to 6-membered
aromatic ring including one or more atoms arbitrarily selected

from oxygen atom, sulfur atom or nitrogen atom within the ring.



2- phenant hri di nyl, 3-phenanthridinyl), acridinyl (e.g., 1- acridinyl,

2-acridinyl), dibenzofuranyl (e.g., 1-dibenzofuranyl, 2-dibenzofuranyl),

benzi m dazolyl (e.g., 2-benzim dazolyl), benzisoxazolyl (e.g.,

3- benzi soxazol yl), benzoxazolyl (e.g., 2-benzoxazolyl), benzoxadiazolyl

(e.g., 4-benzoxadi azolyl), benzisothiazolyl (e.g., 3-benzi thlaZ$J¥
dryl)

benzot hi azolyl (e.g., 2-benzothiazolyl),s5 henzofuryl (e.qg., Dehzo

and benzothienyl (e.g., 16 4 February 2004 2--benzothieny|). As
"heteroaryyl” of Rl, imdazolyl and the |ike are preferable.

"Fbteroarylkuyrbaagluaeq'hﬁeemusQQmpw1§@scy&goagmgﬁe Ilbgg qub al kyl "
substitut edy i roary mhere such™a su I tution

% ?§ ove descr%g " %
my be car Pt ed Ouf Tkt afy p&ESEH1e SBYPLitAT - [OﬁﬁﬁTrdlﬁfﬁ|WhﬁﬂhWr§@bst|tuted
| oner al kyl heherearng lssgdmmnmhccmfplfusea thelabovendasoidaf-v1 Qugr al kyl”

which may #§ €, S any _possi bl e positions, such as
hydr oxy, alk§¥§x§9 Hg BBEE%E%Qyia%E% %6xy§x ﬁB&EﬁpPg the beterogyd. g.
nethylthlo)ln%§% Mo, ge- geyclopynpqul 2- pyrrolyl 3-pyrrolyl),

cycl obutyl, eygeyopeat !, cnckg yl) orlne | ofi ne,
br om ne, an% dlﬁ %? aIkonxycarl:?ognﬁ'l}{t 0. éﬁi%%? ngcarﬁo%gﬁegﬁa
et hyl oxycar ot §IYL} y| TRieas byl (efg. g pmédyﬂoly&arBemmhhazbﬂy&q cyano,

aryl oxy, acyynazblyﬁpalgxyqabggggbiyql@ﬂ %?q%g})aﬂg {Qfa£$f§%éPreferable

exanpl es of the substijue i ncl ude [ ower ogen ®tHe -l
Exanpl es of° the° Ehﬁﬂ ?i%hfy %?ﬂ%???ﬁY%d(?oﬂer 3aﬂﬁyvaPhERMdeonazh¥Yl et hyl ,
?rF;FﬁgLOngﬁzzfrogzg:ziéflyy) th@zbwyyl (e58C; butfhlaE8i9199t¥&r189§
:, 92= dyl, 3-pyridyl, 4-pyridyl), pyrazinyl (e.qg.,
2-pyrazinyl), pyrimidinyl (e.qg.. 2-pyrimidinyl,
4—pyrimidinyl),pyridazinyl(e.g.,3—pyridazinyl),tetrazolyl
(e.g.,lH—tetrazolyl),oxadiazolyl(e.g.,1,3,4-oxadiazolyl),
thiadiazolyl (e.g., 1,3,4-thiadiazolyl), indolizinyl (e.g.,
2-indolizinvyl, 6-indolizinyl}), isoindolyl {e.qg.,
2-isoindolyl),indolyl(e.g.,1—indolyl,2—indolyl,3-indolyl),
indazolyl (e.qg., 3-indazolyl), purinyl (e.g., 8-purinyl),
quinolizinyl (e.g., 2-quinolizinyl), isoquinolyl (e.gq.,
3-isoquinolyl), gquinolyl (e.g., 2-quinolyl, 5-quinolyl),
phthalazinyl (e.g., l-phthalazinyl), naphthyridinyl (e.g.,
2-naphthyridinyl), quinolanyl (e.g..,2-quinolanyl),
quinazolinyl (e.g., 2-quinazolinyl), <cinnolinyl (e.qg.,
3-cinnolinyl), pteridinyl (e.g., 2-pteridinyl), carbazolyl
(e.g., 2-carbazolyl, 4-carbazolyl), phenanthridinyl (e.qg.,
2-phenanthridinyl, 3-phenanthridinyl), acridinyl {e.g., 1-
acridinyl, 2-acridinyl), dibenzofuranyl {e.g.,
l-dibenzofuranyl, 2-dibenzofuranyl), benzimidazolyl (e.g.,
2-benzimidazolyl), benzisoxazolyl (e.g., 3-benzisoxazolyl),
benzoxazolyl (e.g., 2-benzoxazolyl), benzoxadiazolyl (e.g.,
4-benzoxadiazolyl), benzisothiazolyl (e.qg.,
3-benzisothiazolyl),benzothiazolyl(e.g.,2-benzothiazolyl),
benzofuryl (e.g., 3-benzofuryl), and benzothienyl (e.g.,



i ke. An unsubstituted lower alkyl is preferable. "Optionally substituted

al kyl" at Y as used herein conprises the above-described "al kyl" which may
have one or nore substituents at any possible positions, such as hydroxy,

al kyl oxy (e.g., nethoxy and et hoxy), nercapto, al kylthio(e.g., mnethylthio),

cycl oal kyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, angF clogﬁﬁyl)

hal ogen (e.g., fluorine, chlorine, bromee, and iodine), carb car banoyl ,
al kyl oxycar bonyl (e.g., methoxycarbonyl and et hoxycarbonyl), - 17 4 February
2004 aryl oxycarbonyl (e. g., phenyl oxycar bonyl ), nitro, cyano, SOpRA (p is an

i nt eger of E'thED&OﬂRAeIr@'JJ’)ydI’RSEHh@teﬂbEﬂ{l BQQ‘Dzlmfcﬁaféﬂ%P'gﬁ{\Q gh,may be
substituted \%ﬁteh aHeK r‘,efs %él tuted or wunsubstituted am no rre(t:’hyl
anm no, dlnegh an1n §}banoyl am no), optionally substituted aryl
(e.g., phenyl and tonI) optionally substituted heteroaryl, optionally

ZE??EL;EE?SORSF” o car By RELS, Cndt | usRRY dhoteth i -
het er ocycl i @bP¥iEndeskyabed no! Lower ox ek, ahhwltdxya&@dno,wighnylth@nd t he

Ll;Eopgranphfgvgtdgggrlbggthﬁg@g%§g§ggstl&ﬂégg %ﬁﬁxV' éh de neth ma;nhyl
cyclopropylb g@ﬁtQPt é&cPBHeE?FSlbénzprlhydnoxynethyI

tert- butylcarbonyloxynethyl nmor phol i nomet hyl , plperldlnonethyl,
N—nethyl-l-plpera2|ﬂg% hyI, ethylcarbonylnethyl, mor phol i nocar bonyl et hyl ,
acet yl oxynet hyl | i ke. An unsubstituted alkyl is preferable,
particularly methyl "0p0Ddhally Cptibebathyequhsieubadyarylat g8 yseduerein

CONMPIi S€S  herein comprises the above-described "lower alkyl” which may
have one or more substituents at any possible positions, such
as hydroxy, alkyloxy (e.q., methoxy and ethoxy), mercapto,
alkylthio (e.g., methylthio), cycloalkyl (e.g., cyclopropyl,
cyclobutyl,cyclopentyl,cyclohexyl),halogen(e.g-,fluorine,
chlorine, bromine, and iodine), ~alkyloxycarbonyl (e.g.,
methyloxycarbonyl and ethyloxycarbonyl), aryloxycarbonyl
(e.g., phenyloxycarbonyl), nitro, cyano, aryloxy, acyloxy,
acyloxycarbonyl, alkylcarbonyl, and the like. Preferable
examples of the substituent include lower alkyloxy, halogen,
and the like. Examples of the "optionally substituted lower
alkyl” include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
iso—butyl,sec-butyl,tert—butyl,andtrifluoromethyl,andthe
like. An unsubstituted lower alkyl is preferable.

"Optionally substituted alkyl™ at Y as used herein
comprises the above-described "alkyl” which may have one or
more substituents at any possible positions, such as hydroxy,
alkyloxy(e.g.,methoxyandethoxy},mercapto,alkylthio(e.g.,
methylthio), cycloalkyl (e.g., cyclopropyl, c¢yclobutyl,
cyclopentyl, and cyclohexyl), halogen (e.g., fluorine,
c¢hlorine, bromine, and iodine), carboxy, carbamoyl,
alkyloxycarbonyl (e.qg., methoxycarbonyl.and¢athoxycarbonyl),



t he above-described "aryl™ which may have one or nore substituents at
possi bl e positions, such as hydroxy, alkyloxy(e.g., nethoxy and
et hoxy), nercapto, al kylthio(e.g., nethylthio), cycloal kyl (e.g., cyclopropyl,

cycl obutyl,

chlorine, bromne, and iodine), alkyloxycarbonyl (e.g., ne&p&L€ gﬁﬁbonyl

and et hyl ox
cyano, aryl
Preferabl e

e f1fe e ctcne oty ottty -dochie,
-C oro e : H n — -epr.u - ,
P UnaBhE; ?ﬁth%%‘g%f ‘%/%s 1 B:roegér bl *’[Yg}y en o, eilgidl.y POGBED b

cycl opentyl, and cycl ohexyl), halogen (e.g., fluorine,

ycar bonyl ), aryl oxycarbonyl- 1®.g., phenyl oxycarbony nit

any

ro,

oxy, acyloxy, acyloxycarbonyl, alkylcarbonyl, and the like.
exanpl es of the substituent include | ower alkyloxy, halogen, and

i ke. An uns
het er oar yl " 9&sP (18 $@H hérigim magnpei selss t heu adba wertte 20 kiviedsuhet £ Qagy | o Whi ch

i oy ALRT e s nat ey e R Rl R B BEk PP renTe0 g and

hydr oxy, alk%loxy(e.g.,net

met hyl t hi 0)
cycl ohexyl)
al kyl oxycar

aryl oxycarb

Xy and” &
cagpargailkynipe) g ortyehopippyibstytubbatytyl ych OpeiHatyl
analie0en ) bt 1 dAdiOry NEupEll PEDS. pol! gggggérgg:?ggj;’ofﬂa@y

onyl "and ethy

acyl oxycar benyllpoxgtkybeagbonyiikang Lke. | es, .aof
yl oxy yYiloxgbhybeayhonyhlkandathenti k nfﬂﬂ&ﬁﬁgifi ARSI

substi tuent
."optionall
4-chl oroi m

S | BYEer R RO MESt o brsnior, i,
dakplexgamlinoandidieylj kendntuasubskét Ut examples of the
“optionallysubstitutedalkyl"includemethyl,ethyl,n—propyl
iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl,
cyclopropyl, cyclopentyl, cyclohexyl, benzyl, hydroxymethyl,

tert-butylcarbonyloxymethyl, morpholinomethyl,
piperidinomethyl, N-methyl-l1-piperazinylmethyl,
ethylcarbonylmethyl, morpholinocarbonylmethyl,

acetyloxymethyl, and the like. An unsubstituted alkyl is
preferable, particularly methyl.

[0015]

“Optionallysubstitutedaryl"asusedhereincomprises
the above-described "aryl"™ which may have one or more
substituents at any possible positions, such as hydroxy,
alkyloxy(e.g.,methoxyandethoxy),mercapto,alkylthio(e.g.,
methylthio), c¢cycloalkyl (e.gq., cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl), halogen (e.g., fluorine,
chlorine, bromine, and iodine), alkyloxycarbonyl (e.g.,
methyloxycarbonyl and ethyloxycarbonyl), aryloxycarbonyl
(e.g., phenyloxycarbonyl), nitro, cyano, aryloxy, acyloxy,
acyloxycarbonyl, alkylcarbonyl, and the like. Preferable
examples of the substituent include lower alkyloxy, halogen,
and the like. Examples of the "optionally substituted aryl”
include phenyl, 2-chlorophenyl, 3-chlorophenyl,

BY

I,
and t he
tuted

bonyl .(e.qg., nethyl oxXycar :
Sﬁggtl%BFg@Pﬂﬂﬂﬁﬂﬂ%ﬁV%395Sﬁ9F¥PlAMﬂﬁgumwanploxywabgmomwyIoxy,

t he
of the



heteroaryl is preferable. [0017] "Optionally substituted aral kyl" as used
herein conpri ses the above-described "aral kyl" which may have one or nore
substituents at any possible positions, such as hydroxy,

al kyl oxy(e. g., net hoxy and et hoxy), nercapto, al kylthio(e.g., methylthio),
cycloal kyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl and, g{QIoh &%I)

hal ogen (e . g., fluorine, chlorine, -bngm-ne, and iodine), % xycarbonyl
(e.qg., nmethyl oxycarbonyl and ethyl oxycarbonyl), aryloxycarbonyl (e.qg.,
phenyl oxycar bonyl ), nitro, cyano, aryloxy, acyloxy, acyloxycarbonyl,
a|ky|Carbony+¢hhﬂﬁophén?lkeenﬂiefﬂéankeEmaﬂﬁl%&éﬂbéﬁ%%&%&@téL?ﬁnE% i ncl ude

| ower alky en and the |ike. Exanples of the "optiona
substitute é%%?gg?fg- 19 4 February 2004 include furyl, thienyl, pyridyl,

5-chl orofuryl, 5- thlenyl 3-chloropyridyl, and the Iike. An unsubstituted
aral kyl is preferqﬁ% 0018] [Enbodinents of the Invention] The production
e I'n

nmet hod of the pres ention will be described in detail in which a
starting naterial|59Rﬁmpna#ﬁY(ﬁﬂbgtzwmta@ Babéfaﬂﬁﬁl WaenukBa gkhekpmateri al
is used, seédhpRsdSAHd a | arting material has
a substit uent %M|% is aﬁﬂggg ggpgr?§é§1ﬁ%ac vﬁﬁnV%F' may Ngve RNgt eps

shown bel ovPT PREC SEhstitgandiscat apymsmlqoposettedst rsuaﬁvmﬁgdh:axgcc;:]m gance
“v“vQ‘e‘én”?ﬂE“rin‘hmméf?sbjéir%ﬂky “it’%“’p?##&%?%ﬁi%%e? “Hppr opr i at ¢
st age. g., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl), halogen (e.g., fluorine, chlorine,
bromine, and iodine), alkyloxycarbonyl {e.g.,
methyloxycarbonyl and ethyloxycarbonyl), aryloxycarbonyl
(e.g., phenyloxycarbonyl), nitro, cyano, aryloxy, acyloxy,
acyloxycarbonyl, alkylcarbonyl, and the like. Preferable
examples of the substituents include lower alkyloxy, halogen,
and the 1like. Examples of the "optionally substituted
heterovaryl” include 2-chloroimidazole-5-y1,
4-chloroimidazole-5-yl, and the like. An unsubstituted

heteroaryl is preferable.

[0017]

"Optionally substituted aralkyl” as used herein
comprises the above-described "aralkyl” which may have one or
more substituents at any possible positions, such as hydroxy,
alkyloxy(e.g.,methoxyandethoxy),mercapto,alkylthio(e.g.,
methylthio), cycloalkyl (e.g., cyclopropyl, cyclobutyl,
cyclopentylandcyclohexyl},halogen(e.g.,fluorine,chlorine,
bromine, and icdine), alkyloxycarbonyl {e.g.,
methyloxycarbonyl and ethyloxycarbonyl), aryloxycarbonyl
(e.g., phenyloxycarbonyl), nitro, cyano, aryloxy, acyloxy,
acyloxycarbonyl, alkylcarbonyl, and the like. Preferable
examples of the substituents include lower alkyloxy, halogen,
and the like. Examplesofthe“optionallysubstitutedaralkyl"



[Chem cal Formula 16] OrR ~IhS OHO 'Rs SeCO!1H Ste. R~ OHO R N H2 COOH
COONaa HCQGQR NA (tl1~A) Thirdird s 0-e R Four Ino R Fse 3 COORH
CO2H HZzN COON QA (MAI (IVA Six", Sep - 20 wherein R, R2, R3, and Y are
as described above. 4 February 2004 [0019) (First step) In the first step,
R20C (=O -Hal, wherein Hal is halogen, [R 20C(=0 120, ang Eﬂ?&alb&ﬁ are
caused to react with a conpound represerged by the general Formj a (V-A to
obtain a conmpound (VII-A) in which an amno group is protected by RZOC (=0
-. This step can be carried out in accordance with a nethod described in

Protective Gnholipdei BuSyganicsiwRtinesive4 eoaor n.(John Wley &
Sons), and Zf_}ghigke. gg& gxarrgl 2{ a%gﬁpd?}n'dd?e%}%%ﬁrdyltfy fﬁ&b%‘?ﬁéial
formula (V-A) “IE°ESREEHY S ra8e: thet ke chiwasehttitutsd Cuesliynl B8t S,
preferably préfegablalent to 1.5 equivalents, of R20C (=0) -Hal, wherein Hal
I's hal ogen, and 2.0 equivalents to 6.0 equivalents, preferably 2.0

equi valents to
[0018]

[Embodiments of the Invention]

The production method of the bresent invention will
be described in detail in which a starting material is one
optically active substance. When the other material is used,
similar reactions can be carried out. When astartingmaterial
has a substituent which is an obstacle to a reaction in first
to sixth steps shown below, the starting material may be
brotected in advance in accordance with a method described in
Protective Groups in Organic Synthesis » Theodora W Green (John
Wiley & Sons), and the like, and deprotected in an appropriate
stage.

[Chemical Formula 16]

Ho_ _R! . 1
Y Fustste, ff Second shep o”°l-ﬂ‘
HNY ~CooH Ro COOH RINOJLN cooR?
V-4) (Vil-a) (hA)

Third fep o =(°IR1 Fourth SJBE o =(° "' R S?LeE HO:[R‘l
c HoN

N~ Tcoor® N~ YeoH COoH
(-8) (B1-A) (IV-4)

lSixﬂu S?Lep



3.0 equivalents, of an organic base (e.g., triethylamne, and the |ike) or
an i norgani c base (e.g.,sodi um hydroxi de, potassium hydroxide, sodium
carbonat e, potassium carbonate, sodium hydrogencarbonate,

pot assi umhydr ogencar bonate, and the like), in a m xed solvent, such as

wat er -t ol uene, water-di oxane, water-acetone, and the |iKke, E %Hg%kment

such as water, dioxane, and the |ike .atyg20C to 50C, prefera]T to 20C
for 0.5 to 3 hours to obtain a conpound represented by the general formul a
(VMIT-A). In the above-described IV), "step of protecting an amno group with

R20C(=0) " whbeesnt '} &% i Sknal Parb08Z0hesE5260A0a8L50) 1N the second
step, the carboxyl group of a conpound - 21 4 February 04 represented by a

general formula (VII-A) is esterified to obtain a conmpound represented by a
general formula (II[@&)lgThi S step can be carried out by a commonly used

esterificatigq, oFOL gﬁimpl e, a compound represented by the general fornula
(M1-A is |ssolve5 a solvent, such as nethanol, ethanol, isopropyl

al cohol, and the |ikethertizt mz\el:i ROOC eém) Hal § hhkr@ﬁﬁlfyﬂ ggthallq,g%
eqU|vaIents By Y t i,val ent of a halogenatlng
agent , such{gs ?{n oﬁpby & g’ﬂjll%lgﬁ%yar 6ch ?%?‘9?% té’cF&"““Sh‘B%Eﬁcﬁ FOTROME or i de,
and the i E@Prasenmet lub theCgepechdr fptyuC (Vo AA5Eo dbtadnes keripoun@ 24
hour s, pref(emgbA Qp@hﬁgyg t it represented by
. n O S O AL R L UG i g

t he general gornu a (I1-A ScCr
a carboxyl ®gFBUR? rbé’f §F§rf-6dt‘h‘i‘% iqpasrerdeage YHbr1d method descrlbed

in Protective Groups in Organic Synthesis, Theodora W Green
(John Wiley & Sons), and the like.

For example, a compound represented by the general
formula (V-A) is caused to react with 1.0 equivalent to
3.0 equivalents, preferablyl.0 equivalent to 1.5 equivalents,
of R’°0C(=0)-Hal, wherein Hal is halogen, and 2.0 equivalents
to 6.0 equivalents, preferably 2.0 equivalents to
3.0 equivalents, of an organic base (e.g., triethylamine, and
thelike)oraninorganicbase(e.g.,sodiumhydroxide,potassium
hydroxide, sodium carbonate, potassium carbonate, sodium
hydrogencarbonate,potassiumhydrogencarbonate,andthelike),
in a mixed solvent, such as water-toluene, water-dioxane,
water-acetone, and the like, orasolvent . Such aswater, dioxane
and the like at -20°C to 50°C, preferably 0°C to 20°C for 0.5

r

to3hourstoobtainacompoundrepresentedbythegeneralformula
(VII-a).

Intheabove-describedIV),"stepofprotectinganamino
group with R?0C(=0)-" refers to this first step.

[0020]
(Second step)

In the second step, the carboxyl group of a compound



(Third step) The third step is a cyclization reaction in which the
stereochem stry of RL is reversed. For exanple, a conpound represented by a
general formula (1-A) can be obtained in accordance with 1) to 3) described
bel ow. 1) a conpound represented by the general fornula (I11-A) is dissolved
in a solvent, such as toluene, ethyl acetate, cycl ohexane, @gbt%tonb(ﬁ)ql | e, and
the like, preferably toluene. The anmourgl of the solvent is pre?é¥a y 1 Vto
50 V, particularly 1 Vto 10 V, where use of I m of a solvent with respect
to 1 g of a starting material is referred to as 1 V. 2) 1.0 equivalent to

20 equi val emeprepreaftedaht 8 gehelaa0edmak BAY ViLQ - R)Qﬁgé'té!ﬁifi‘éé ’tOQ{btt:‘:El[rPnyl
preferably C. Thion oride -

chloride arg t 25

22 4 Februar y&%%%mg r§8r8§r?n§§%ucg&f §§n§r§&I @%ﬁl‘ul%)( Ifhé)r ea@hiérﬁtsm ution
is stirredcan P&Ccarrgeq, opitebgr abloynfidn 1tyo Q. efs@lerd QWS ont. 0 48 hours,
preferably 6 hours to 12 hours. In this reaction, the closer the equivalent
value of thionyl chloride is to 1.0 and the higher the "V' value of the
amount of the sol veher ehémpiepOﬁtbompohnﬁhmeprbsbmm@ﬂomyﬂﬁhei dad
conmpound wagokRGhaa ( f, th s-form was creased). The
yield of the tot %Ig ggﬂloﬁz? @%ilﬁhr% atﬁdgo% g FEMAS anol,

subst anti al By EPPéetJe‘iPHﬁPHSh]eaéﬁahvécl e@lﬂdmmélkef ard amlbweldlt)ds irdacand t he

anount of thetHOivéﬁﬁlvéDeﬁﬁet@@Vé‘q@ﬁ%Iérp@ \OQe er%te.gf th(é][ %ta')ln% QM Eh
ur

t hi onyl chlgrlge refers to thls third step
equivalents, of a halogenatlng agent such as thionyl

chloride, hydrochloric acid, phosphorus oxychloride, and the
like, at -20°C to 50°C, preferably 0°C to 25°C, for one hour
to 24 hours, preferably one hour to 3 hours, to obtain a compound
represented by the general formula (II-A).

In the above-described IV), "step of esterifying a
carboxyl group” refers to this second step.

[0021]
(Third step)
The third step is a cyclization reaction in which the
stereochemistry of R! is reversed.

Forexample, a compound representedbya general formula
(I-A) can be obtained in accordance with 1) to 3) described
below. 1) a compound represented by the general formula (II-A)
is dissolved in a solvent, such as toluene, ethyl acetate,
cyclohexane, acetonitrile, and the like, preferably toluene.
The amount of the solvent is preferably 1 Vto50 V, particularly
1 V to 10 V, where use of 1 ml of a solvent with respect to
lg of a starting material is referred to as 1 V.
2) 1.0 equivalent to 20 equivalents, preferably
1.0 equivalent to 2.0 equivalents, of thionyl chloride are
added at 25°C to 80°C, preferably 25°C to 50°C. Thionyl chloride



In the fourth step, an ester conpound represented by the general formula
(I-A) is hydrolyzed to carboxylic acid. This step can be carried out by a
commonl y used hydrol ysis. For exanple, a conpound represented by the general
formula (1-A) is dissolved in a solvent, such as water, and the |ike, and

0.1 equivalent to 10 equivalents, preferably 1 equival ent 5% e u'g(yogl ents,

of acid (e.g., hydrochloric acid, sulfwidc acid, and the |1 Y dded to
the solution at OC to 100C, preferably 25C to 80C. The resultant solution is
allowed to react at 25C to 100C, preferably 50C to 80C for 1 hour to 5 hours

to obtain aadswpeandbeepsedented bylirBatyensy abhe LU Aol | Thj s step
al so can be g © 23 4 ’éze%%‘j:érjyo‘é [ 0023]

iad_ou er basic conditjons._ - 4
(Fifth step) ?Lr%liteﬁea?i %?twgctoeﬁ?’ é'c ThAP+Bpf R erftoe 065 . t Fer derteratts
fornul a (11 KoARS bohydr, obyeéedrablobbahbualsl @oalizndorgisd derivatives
represented by a general formula (IV-A). For exanple, a conpound represented
by the general fornmula (Il11-A) is dissolved in a solvent, such as water, and

0.1 equival ent to 20netjuisateanisiomr dfer alibgel epui ¥gheri1ént dD1.eIWpal ents,
of acid (e. ghiohydr } j (of f uric acid, .and the like) are
added to the Sol lyjt i%?\ﬂg]?i%%qtgoq?ogt? %&dzgélgaﬁfﬁ e5 kg 0%80@1?1%«30? ddf t ant
sol ution i s2APHBhetf tthe echvent. Ihe pyopo@Ciopr efethbl ¢iBo0foitm OAGL or 1

(V) 100 et e BB Tals o obHFSdCln G dBer

4 (sixth step) (peptide bond
derivatives Eéﬂsb OE'HbYQEtgﬁcFSaFﬁB) .

The yield of the total compounds of cis-form and
trans-formisnotsubstantiallyaffectedbytheequivalentvalue
of thionyl chloride and the amount of the sclvent.

In the above-described IV), "step of treating with
thionyl chloride” refers to this third step.

[0022]

{Fourth step)
In the fourth step, an ester compound represented by
the general formula (I-A) is hydrolyzed to carboxylic acid.
This step can be carried out by a commonly used hydrolysis.

For example, a compound represented by the general
formula (I-A) is dissolved in a solvent, such as water, and
the like, and 0.1 equivalent to 10 equivalents, preferably
1 equivalentto5 equivalents,ofacid(e.g.,hydrochloricacid,
sulfuric acid, and the like) are added to the solution at 0°C
to 100°C, preferably 25°C to 80°C. The resultant solution is
allowed to react at 25°C to 100°C, preferably 50°C to 80°C for
1 hourtos hourstoobtainacompoundrepresentedbythegeneral
formula (IITI-A). This step also can be carried out under basic
conditions.



eptide bond formations to synthesize a compound (VI) (W98/08867). A
(F:)ogpound represented by the general fornul a (1-A) obtained by the
above-described nethod is used to synthesize the conmpound (VI) in the
following two methods (nmethod A and nethod B). - 24 [0025] [ Chemi cal

[ H Seco
Formula 17] Method A HzN COCR4 F~ st she S N (Y1[ First sfg rua}rgzéa H
se o~N C-N]- -c HCHz Y $ N (v T) Methogd B RSNH ~COOH Sec ﬁgs p él N RI

00 --CGCNCOOOR4 o0 F--~ a RSNH-c-C Y

[0023]
(Fifth step)
Inthe fifth step, a compound represented by the general
formula (III-A) is hydrolyzed to obtain allc-amino acid

derivatives represented by a general formula (IV-3).

For example, a compound represented by the general
formula (III-A) is dissolved in a solvent, such as water, and
0.1 equivalent to 20 equivalents, preferably 1 equivalent to
10 equivalents,ofacid(e.g.,hydrochloricacid,sulfuricacid,
andthelike)areaddedtothesolutionat0%3t0100°c,preferably
25°C to 80°C. The resultant solution is allowed to react at
25°C to 100°C, preferably 80°C to 100°C for 1 hour to 48 hours
to obtain a compound represented by the general formula (IV-A).

[0024]

(Sixth step) (peptide bond formation)

Three amino acid derivatives can be subjected to two
peptide bond formations to synthesize a compound (VI)
(W098/08867). A compound represented by the general formula
(I-A) obtained by the above-described method is used to
synthesize the compound (VI) in the following two methods
(method A and method B). |



SAN( RLN NCCQHGC HCH2 r"-1 Y SAN (YA (O 4 February 2004 wherein R4
is the protecting group of a carboxyl group, R5 is the protecting group .of
an amno group, and Rl and Y are as described above. [0026] Method A -
First step - 25 4 February 2004 The carboxyl group of 3-(4- thiazole)alanine
synt hesi zed in accordance with a nmethod described in Synth., &yy 20, 22,
3507 (1990) and Chem Pharm Bull., 38, 2%, - 103 (1990), is protec eé}as an
ester, such as nmethyl ester, benzyl ester,t-butyl ester, diphenyl nethyl
ester, and the like, resulting in a conpound represented by a general
formula (M I1). Thigozonpound and a conpound represented by the general
formul a A . ar ub ected to a peptide bond formati on. Wen the carboxyl
group is prté%ﬁ% ﬁéfﬁ?bﬁ%%y}ﬁ%thyl ester, the protecting reaction can be
carried o$ﬁ i follows . 3-(4- thlazole)alanine is dissolved in a m xed
solvent o &itw,aMcohol sol vent, such as nethanol, ethanol, and the |like and
a solvent, such as tetrahydrof uran, dioxane, and the like. 1 to 3
equi val ents, preferably 1 to 2 eqU|vaIents;$of di phenyl

H,N. _COOR* —’[_
FtSJr S]LBE J\ C-N— —cooa“
SN (v —
S\&N e
Secord ste ):i" 8- g -N
—B— | '::I
CH,
— Y
S\éN VD
Method B
Q
R°NH.. _COOH RSNH—E-E-N
[ First S1L&E | I.S
SN oo s.zN

S&mmigkp gl:ij:"-N—?—c—N

CHy

awﬁ” {VD

wherein R* is the protecting group of a carboxyl group, R® is
the protecting group of an amino group, and R! and Y are as
described above.

[0026]
Method A - First step



di azonet hane are added to the solution at 0 to 50C, preferably 20 to 40C for
10 mnutes to 1 hour, preferably 20 to 40 mnutes. The resultant solution is
allowed to react at the same tenperature for 30 mnutes to 3 hours,
preferably 1 to 2 hours while being stirred. The peptide bond formation is
described in "Peputido GCosei [Peptide Synthesis]" (Nobuo Iz @)(2(%ﬁruzen),
and the |like, and can be carried out byssuch a comonly used pe bond
formati on nethod. As commonly used peptide bond formation nmethods, a nethod
enpl oyi ng a condensing agent, such as N, N-di cycl ohexyl carbodiim de (DCO) ,

and the like, an azyde nE4iPARExv AN cal@%glulghl ot 4 de j’m(t‘pocq{ éaﬂﬁanh dride

nmet hod, an hve ester netho he |i ke. Wen Gl has
a subst i tueﬁ?’n% FEhEe cé?b%??c’rﬁ?ﬂﬁ;%x‘ﬂthaﬁd“ﬂf@ql|d@cm€tﬁl i Syarthabst acl e
to the peptcdembar UBROQHZZFh$5§?1b§19§@1ﬁrﬁn&3(fhem26£’hélr tﬁéﬂ 4 \be

a net hod describe ot ect i ve

ot ect ed d n, accor dance t
goups in I 824@3@% h%%l%roﬁ?‘féB%\rM%s VB0 GSE - (THHN awmatlwlsmpr .and the

li ke, and Ei henpyﬂ)tesecttatmg:-gﬂﬂlmf e$8efﬁﬂﬂﬁﬁdn@lzg@tﬂ?&léﬁ%xf{t&%thél&‘k’éﬁognd "
represente el Qr a conpoun resented by the
gener al for%%ui?ﬁlgqﬁ) ‘g?‘&P"H 5(‘5‘13%3%%#@%%3 ahEprgaly (Midilte

t hyl f or mani 88is qospoamgdand @ eomp aued ariptreisent ednbly the dékéraMFormula

N, N- di net hy| fe¢ S fabas ethylam ne, and the

i ke, and dltcyc%?egf?c%g%???nadeg(%C%’p%gs agagé %8 %hé? Deolution at -10
to 10C, preferably in ice bath. 1-hydroxybenzotriazole nay be added. The
resul tant sol uti on wién thirdthdity 1 8rbepSCnrBteberatly a?Bnb8y 30Gnler one

hour
ester, the protecting reaction can be carried out as follows.

3-(4~thiazole)alanine is dissolved in a mixed solvent of an
alcohol solvent, such as methanol, ethanol, and the like and
a solvent, such as tetrahydrofuran, dioxane, and the like. 1
to 3 equivalents, preferably 1 to 2 equivalents, of diphenyl
diazomethane are added to the solution at 0 to 50°C, preferably
20 to 40°C for 10 minutes tol hour, preferably 20 to 40 minutes.
The resultant solution is allowed to react at the same
temperature for 30 minutes to 3 hours, preferably 1 to 2 hours
while being stirred.

The peptide bond formation is described in "Peputido
Gosel [Peptide Synthesis]” (Nobuo Izumiya, Maruzen), and the
like, and can be carried out by such a dommonly used peptide
bond formation method.

As commonly used peptide bond formation methods, a
method employing a condensing agent, such as
N,N-dicyclohexylcarbodiimide (DCC), and the like, an azide
method, an acid chloride method, an acid anhydride method, an
active ester method, and the like. When a starting material
hasasubstituent(amino,carboxy,hydroxyl,andthelike)which
is an obstacle to the peptide formation, the substituent can



to one day, preferably 5 to 10 hours, followed by typical subsequent
processes. Thus, a conmpound represented by a general formula (1X) can be
obtai ned. [0027] Method A - Second step A deprotecting reaction can be
carried out by a commonly used deprotecting reaction (Protective G oups in
Organic Synthesis, Theodora W G een (John WI ey&Sons)). ?%d% (%ﬁ when
R4 i s diphenylnethyl, a conpound represented by a general or il a I'X) can
be added to anisole and trifluoro acetic acid at -10 to 10C, preferably in
ice bath. The mixture is stirred at the same tenperature for 5 to 30

m nut es, prbéegsm&e'cﬂé}i i@ a&@aﬁb@uiﬁ%coﬁ;ﬁ@éné@‘i‘vl@ﬂ(% V@ézé&qt%g 20 to
40C, the ?%Ié ag 065 irred faor 0 4 hours, pre era(fl to éhours.
The resul t af ¥ etY 2 ST &ﬁ’c@rgéﬁlﬁeSYEéﬁﬁéasw ?lheméo%‘)@fr‘folqlthmve
derivative éthheﬁlleﬂ bysensp} hoed daseribes, iang fald (1971)
t hrough a pept ornmgtion - 4 February 200 S|n1lar od A -
first step, g?hggg QQH glﬁl esérggnﬁgﬁﬁ represented by the general formul a

(V). [0028] Met hod B - First step The ami no group of 3-(4-thiazol e)al ani ne

synt hesi zed in acc scribed in nt h nmun.
22, 3507 (1990) and)Q Wa %ﬁg%lm%%'sgg' ﬁﬁel%??ﬁ@%Om@a BVELdot ed by a
prot ecting P8 leOP@Poaﬁdaﬁﬁnﬁegﬂobgd kyidiheagenerhit foomytar (ITHA) are

benzyl oxycaabesyived9-id | Wor eBYLBREhOXy¢as boy! I trifluyaroacetyl,
and the Ilﬁe to obtain a conpound repr%@%n?ﬁ% RgbgghE%Q o % (X)

This conpouhTtEAWYSERLRFRR; di e ierile. syﬁﬂhb5|zag llke

N,N-dimethylformamide solutionof a base, such as trlethylamlne,
and the like, and dicyclohexylcarbodiimide {(DCC), is added to
that solution at -10 to 10°C, preferably in ice bath.
1-hydroxybenzotriazole may be added. The resultant solution
is stirred at 10 to 50°C, preferably 20 to 30°C, for one hour
to one day, preferably 5 to 10 hours, followed by typical
subsequent processes. Thus, a compound represented by a
general formula (IX) can be obtained.

f0027]
Method A - Second step

A deprotecting reaction can be carried out by a commonly
used deprotecting reaction (Protective Groups in Organic
Synthesis, TheodoraW. Green (JohnWiley & Sons) ). Forexample,
when R*? is diphenylmethyl, a compound represented by a general
formula (IX) can be added to anisole and trifluoro acetic acid
at -10 to 10°C, preferably in ice bath. The mixture is stirred
at the same temperature for 5 to 30 minutes, preferably 10 to
20 minutes. After the mixture is warmed to 20 to 40°C, the
mixture canbe stirred for 1l to 4 hours, preferably 2 to 3 hours.

The resultant deprotected substance can be reacted with
a pyrrolidine derivative synthesized by a method described in
Tetrahedron, 27, 2599 (1971) through a peptide bond formation



by a nethod described in Tetrahedron, 27, 2599 (1971) are subjected to a
pepti de bond formation. Wen t-butyl oxycarbonyl is used for the protection,
the protecting reaction can be carried out as follows. 3- (4-thiazole)

al anine i.s dissolved in a solvent, suchasdi oxane, tetrahydrofuran,
acetonitrile, and the |like. Boc20 is added to the solution, g%bnpa?;?ooﬁoc,
preferably 10 to 30C, and stirred for-12t10-5 hours, preferably 0 4 hours.
A peptide bond formation can be carried out in a nmanner simlar to that of

t he above-described nethod A - First step. [0029] Method B - Second step A

depr ot ect i ngimdaetri tm metihodn AARTFIr G @t pGath&Le BRIJH 18 n 101 aaéorﬁﬁﬂdlrgd"s- Wen
the protecting. gL QQ idsb tt- but \Y?l 0X a?on l., a coIgpound r epr esente y a
general formfa % £ Yt 8BS0 P7RE T °§8i{‘\}§’nt(,v uch as ethyl acetate, and
the like. 1 to 4 N hydrochloric acid-ethyl acetate solutionis - 28 4
February 2004 addedibgzgpat solution at -10 to 30C, preferably in ice. The

resultant mxture is stirred at the sane tenperature for 1 to 5 hours,
preferably ¥etBod Boor EirFhestepul t ant deprotected substance can be subjected

to a peptide bond fk&8R; L-h-ap et ot he A - Fir st ep
t her eby obt ai ni ngo a@%orrpolg_irll)dglfggrbeégn?egjbgghfizeggéeﬂ%?%?m‘? &Yrﬂ?lthfs(l\?ﬁd In the
product i on TBt FOCTRRGHPBENY & Betboshdedchjbedhén genetial dommrd 5, (¢ A) or

V-B) i B or a0 ; i = | )4 h )
(V-B) is prererzoy (1vdw)eantineneR! Bhdhh eFyME BJB'A}?E%W@]é%:&)Et g

conpounds represent by the general f ornulas(Vil- 1158 ,
(11-8), (I -ﬁ??ge%’ﬁ?éﬁvﬁ |Frr-‘1(5‘?g°¥jrl?$-%‘§‘?uluﬁﬁr AN quipg)groamd Svich ase al so
t-butyloxycarbonyl, benzyloxycarbonyl,

9-fluorenylmethoxycarbonyl, phthaloyl, trifluoroacetyl, and
the like to obtain a compound represented by a general formula
(X). This compound and a pyrrolidine derivative synthesized
by a method described in Tetrahedron, 27, 2599 {1971) are
subjected to a peptide bond formation.

When t-butyloxycarbonyl is used for the brotection,
the protecting reaction can be carried out as follows.
3-(4-thiazole)alanine isdissolvedinasolvent . suchas dioxane,
tetrahydrofuran, acetonitrile, and the like. Boc,0 is added
to the solution at 0 to 50°C, preferably 10 to 30°C, and stirred
for 1 to 5 hours, preferably 2 to 4 hours.

A peptide bond formation can be carried out in a manner
similar to that of the above-described method A - First step.

[0029]
Method B - Second step

Adeprotectingreaction foranamino groupcanbe carried
out as follows. When the protecting group is
t-butyloxycarbonyl, a compound represented byageneral formula
(XI) is dissolved in a solvent, such as ethyl acetate, and the
like. 1 to 4 N hydrochloric acid-ethyl acetate solution is



preferably conmpounds derived fromL-threonine or D-threonine. As R2, benzyl
is preferable. As R3 and Y, nethyl is preferable. In Exanples, the follow ng
abbrevi ations are used. Me:nethyl Z: benzyl oxycarbonyl [00301 (Exanpl es]
Example 1 [Chem cal Fornula 18] HO HO,, H2N COOH ZHN COOH ZHN COOWe 1 2 3 -

29 4 February 2004 [0031] Potassium hydroxide (54.77 Q) aggd% cogﬂﬂund (1)
(L-threonine) (100.0 g) were dissolved i28 water (1000 m). To tHeSol uti on
was added potassium carbonate (139.23 g). The resultant solution was cool ed
bel ow 10C. Toluene (180 m) solution of Z--Cl1 (157.5 g) was dropped into the

sol ution ataddeg§dd ghadbsalubmenhstr- Mhitoe3bhe, $RldHd b MRS 1V gar Ouﬂltl%
5 Hours'at e sane

stirred. Th Li L 3 It .contii nued for about 1

t enper at ur e?eﬁ'%g%g?tgne%%&e lrsgglqul%Fﬁg a#e%&?iwerﬁtﬁff@ﬁéfweeipﬁabtm with
tol uene (120 RPYrsThRrefeuably 2ayer 3wasuwashed with tol uene (200 ). Each
toluene |layer was extracted wwth water (50 m ) again. The aqueous |ayers
were conbi ned. To the resultant aqueous |ayer was added 25% hydrochloric
aci d (about 294 g) R F§suditante deHroderted Substahbevesn e @ ALIQY With

rent ?yl Eggﬁt gt@gglﬁﬂgtiﬂé boRBE o WL s1 AN S VES tHBRNSH Wl o R Or ne (400
) sqgep, "?’chereby obtaining a compound represented by the general

formula (VI).

In the production method, a4 compound represented by
the general formula (V-A) or (V-B) is preferably L-threonine
or D-threonine (R! = methyl). Further, compounds represented
bythegeneralformulas(VII—A),(VII-B),(II-A),(II—B).(I-A),

(I-B), (III-A), (III-B), (IV-A), (IV-B), and (VI) are also
preferably compounds derived from L-threonine or D-threonine

As R’?, benzyl is preferable. As R’ and Y, methyl is
preferable.

In Examples, the following abbreviations are used.

Me:methyl
Z:benzyloxycarbonyl

[0030]
[Examples ]
Example 1

[Chemical Formula 18]

HO_ o HO. HO
HNY ~CooH ZHN" “COOH ZHNY “CooMe
1 2 3



| ayer was extracted with ethyl acetate (200 nl) again. Thereafter, the
organic |ayers were conmbined. The organic |ayer was evaporated. Adding ethyl
acetate (1000 ) to the residue and condensing were repeated twi ce.
Further, methanol (500 m) was added, followed by evaporation. Thereafter

nmet hanol was added to adjust the volune to about 440 m . To,plife, | t ant
nmet hanol sol uti on of conpound (2) was -dr@pped thionyl Ch|0rld£§(%%gg9 g) at
1010C, followed by stirring at 2010C for 2.5 hours. The reaction solution
was dropped into a slurry of sodium hydrogencarbonate (211.6 g) in water
(1320 m) over abouf0®®1in nutes. The resultant slurry was stirredat

5Cf or onehour. Ther .crystals e l ecte by filtration_and dri ed,

to obtain 206.3 g g?%%%%%ﬁ%ﬁd%g%foxﬁsﬁ%L§8%2gg.gﬁbﬁppnj‘pGPﬂPPuQQC(ﬂHCEXFNB .
(CD30D) 8 1({Lsthueoniseld 10BH0, B 7&te diddolvedin 4atbr (Bo %%jt\lgg@g A
gener al 't or it 715 AR Mo e Pl B SQRES CAEI O T cp o
enera - - B),

?reating a Eofpbbautrapletian cdasycophedgbadenl 10% nuitelileheA) 180 Wie genera

formula (11s&luthdh &Hipryl cd-prd dey g d Qﬂdyi?ed Qnt i s%iflti%nNa r~COH H

COORS (II-A&0££5éDfé¥ é%out one hour while the solution was vigorously
stirred. The stirring was further continued for about
1.5 hours at the same temperature. Thereafter, the resulting
reaction mixture was extracted with toluene (120 ml}. The
aqueous layer was washed with toluene (200 ml). Each toluene
layer was extracted with water (50 ml) again. The aqueous
layers were combined. To the resultant aqueocus layer was added
25% hydrochloric acid (about 294 g) to adjust the pHto 2.0+0.5,
followed by extraction with ethyl acetate (800 ml). The
organic layer was washed with 10% brine (400 ml). Each aqueous
layer was extracted with ethyl acetate (200 ml) again.
Thereafter, the organic layers were combined. The organic
layer was evaporated. Adding ethyl acetate (1000 ml) to the
residue and condensing were repeated twice. Further, methanol
(500 ml) was added, followed by evaporation. Thereafter
methanol was added to adjust the volume to about 440 ml. To
the resultant methanol solution of compound (2) was dropped
thionyl chloride {109.9 g) at 1010°C, followed by stirring
at 20£10°C for 2.5 hours. The reaction solution was dropped
into a slurry of sodium hydrogencarbonate (211.6 g) in water
(1320 ml) over about 30 minutes. The resultant slurry was
stirredat 5°Cforonehour. Thereafter, crystalswerecollected
by filtration and dried, to obtain 206.3 g of compound (3)
(yield 92%).

Melting point: 91°C
'H NMR (CD;0D) 6 1.19 (4, J=6.38, 3H), 3.73(s, 3H), 4.21-4.31



2 R OJ~N11" COCRS (TI-B) wherein R is an optionally 10 optionally
substituted aryl, substituted heteroaryl; R2 is substituted aralkyl, or O O
=< H/COORS (1-B) substituted |ower alkyl, an an alkynyl, or an optionally
a lower alkyl, an optionally an optionally substituted heteroaryl al kyl; and
R3is a lower alkyl. 15 2. A nethod for protfuction accordingFéqwﬁiéﬂdy 1,

-& 0 the

wherein the conpound represented by the general fornula (I
general formula (I11-B) is allowed to react with 1.0 to 5.0 equival ents of

thionyl chloride in a solvent of toluene, ethyl acetate, cycl ohexane, or
acetonitrile at 30C to ref lux. 2MENDED m&lRAJHS or production according to

claim1, wherein the conpound represented by the general fornula (I1-A) or
the general formyl a,(l1ls i,s allowed to react with 1.0 to 3.0 equivalents
of thionyl chl o?]iidepfi ‘%&%@s‘%lt\sxoernPrS\gaF&llﬁé‘nﬁ? DIETPeMNR represemtRd by 3he 4
February 2004 et Hghezsét afermeyal ofixene oror theet gaméral e @rfilG t Q 188G
5 comprising the step of treating a compound represented by
the general formula (II-A) or the general formula (II-B)

with thionyl chloride as follows:

1
OHO ““R .
O
R? —— O=<(
™0 JJ\N COOR? - ©
N coor?
(T-A) T-A) or
HO. LR 1
O PIR\'&:
RZ . X
~o J\N\“ COOR3 © :< - j
H ¥ “Yooor?
({I-B)
I-B)

wherein R! is an optionally substituted lower alkyl, an
10 optionally substituted aryl, an alkynyl, or an optionally
substituted heteroaryl: R? is a lower alkyl, an optionally
substituted aralkyl, or an opticnally substituted
heteroarylalkyl: and R’ is a lower alkyl.

15 2. A method for production according to claim 1, wherein
the compound represented by the general formula (II-A) or
the general formula (II-B) is allowed to react with 1.0 to
5.0 equivalents of thionyl chloride in a solvent of toluene,
ethylacetate,cyclohexane,oracetonitrileat30°Ctoreflux.

20
3. A method for production according to claim 1, wherein
the compound represented by the general formula (II-A) or
the general formula (II-B) is allowed to react with 1.0 to
3.0equivalentsof1ﬁﬁnnylchlorideleasolventoftnluene;



4(amended). Anmet hod for productien of a conpound represented by the general
formula (11l -A) or the general formula (Il -B) , 5 conprising the step of
obtai ning a conpound represented by the general fornmula (I -A) or the
general fornula (1-B) by a method according to any of clains 1-3 and

subj ecting the obtained conpound represemt é&d by the gener al 4 oyl -A) or
the general formula (I-H) to a hydrolysis as follows: 0 Rl %%%%)O%m%
(I-A) 10 CR NCOONO O O }NR H"COORS Hf"000H (I-B) (Il11-B) wherein R1
and R3 are as des%éi ed above. or S%arrended). Anmet hod for production of a
conpound repr esefit8d+ HLERES g&HSHaN AN ar(@oe Wnidrrihe agedetatofangul a
(I'v-B) , 15 conprising the step of obtaining a conpound represented by the
general fornula - r the general fornmula (111-B) by a nethod _
according to cl aiﬁkn e%néﬁﬂb?‘&&ﬁﬁ’%ﬁ%“%gﬁ?ﬁéﬂnO&ﬂfr‘é%‘ﬁﬁ‘éluﬁéﬁﬁeﬁﬁﬁe@ew t he
general fornula pyitheAgemerahforgeanar(@ 1 f-@ )t 8hélgemePa it foAmby4ll PkYShs as
follows: - 82 OcomprRsifgHne %C%egp_'of obtaining & compound represented by

the general formula (I-A) or the general formula (I-B) by

a method according to anv of claims 1-3 and subjecting the

obtained compound represented by the general formula {(I-2)

~or the general formula {(I-B) to a hydrolysis as follows:

0 R1 . o R1
O:< - O=<
;‘j :COOR3 N COOH

H
d-A) ({-A) or
8] ,\\\R1 C Oe R !
Q =< - O
ﬁ “YcooR3 u “Hcoon

. 1 i .
wherein R' and R’ are as described above.

53 (amended). Amethodforproductionofa compound represented
by the general formula (IV-2A) or the general formula (IV-B),
15 comprising the step of obtaining a compound represented by
the general formula (III-A) or the general formula (III-B)
by a method according to claim 4 and subjecting the obtained
compound represented bv the general formula (III-A) or thga'-
general formula (III-B) to a hvdrolysis as follows:



(01-B) wherein Rl is as described above. or 6. A method f or production of a
conpound represented by the 5 general fornmula (1-A) or the general fornula
(I-B), conprising the step of protecting the am no group of a conpound
represented by the general formula (V-A) or the general formula (V-B) with
R20C(= 0) -, wherein R2 is as described abo¥%2,- esterifyi ng4F'g§uﬁg gxyl
group thereof, and treating with . 10 thlonyl chloride as fol y ,RI1 H
OR H2N 1 COCH A) 4 February 2004 H2ZN "COON (IV A) N-- 'WCOOR3 QA) or O
tit\Ri H'"COOR3 (I1-B) wherein Rl and R3 are as descrlbed above. .

’7(arrended). A net hod for praggducigFon of a conpound réfd mtled 15 by the
general formula (VI): O;ﬁ{ February 2004 thp() E}fﬁ H 11
COOH HoN COOH
(HI‘A) IvV-A)  or
’ 1
0wy HO_ aR'
o< ] - T
iy »
N~ “cooH HaNWY cooH
(II-B) dV-B)

. 1 = .
wherein R' is as described above.

6. A method for production of a compound represented by the
5 general formula (I—A)_ or the general formula (I-B),
comprisingthestepofprotectingtheaminogroupofacxmmound
represented by the general formula (V-A) or the general
formula(V-B)witthOC(=O)—,whereinRzisasdescribedabove,
esterifying the carboxyl group thereof, and treating with

10 thionyl chloride as follows:
1

HO '&R
L=

HoN COOH COOR?
(V-A) 'A)

) 1 1

HO (&R 0 R

————— . 0

A\ .

HoNY ™“CooH N™ “coor?
(V-B) (I-B)

. 1 .
wherein R' and R’ are as described above.

7(amended) . Amethodforproductionofacgmpoundrepresented
15 by the general formula (VI): |



CNGC-CNN HCH2 (VI) Y SAN wherein R1 is as described above, and Y is an
optionally substituted alkyl, the nethod conprising the step of obtaining a
conmpound represented by the general formula 5 (111 -A) or the general formula
(111 -B) by a nethod according to claim4 and subjecting the obtained

conpound represented by the general f or rful32 (11-A) or theyg gggrf&mﬁornula
(I'11-B) to a peptide bond formation. 10 8. A nethod for pro 3

according to claim4, wherein Rl is phenyl, 5-imdazolyl, methyl, isopropyl,
ethynyl, or 1-propynyl. 9. A method for production according to claimi4,
wherein 15 R2 is a |l ower alkyl, an ﬂalkyl or a heteroarylal kyl. 10. A

met hod for production accordln@ @i m4, yherein R2 is an aral kyl. 20 11.
i iing todg |m1mu Rl is methyl and R2 is

A et hod for production accordi ei
benzyl . 4 February 2004 - 33% Cﬁéﬂ%s 5 1 (nemb nethod for

production of a conpound represthed by f or mf (I-A) or the
general fornula (I-B), conprising t tep of treatlng a conpound
represented by the general fornulaS(|LNA) or the general formula (11-B)
with ,1 . oto 5 0 equivalents of thlonyl chloride in a solvent 10 of

toluene or ethyl wAeebaher' aps T4 | Q¥8er B TdvsPe, and ¥ is an optionally
substituted alkyl, the method comprising the step of

obtaining a qompound represented by the general formula

5 (IITI-A) or the general formula (III-B) by a method daccording

toclaim 4 and subjecting the obtained compound represen‘ted'
bytheggneralformula(III<A)orthegeneralformula(III—B)

to a peptide bond formation.

10 8. A method for production according to claim 4, wherein
R! is phenyl, 5-imidazolyl, methyl, isopropyl, ethynyl, or
l-propynyl.

9. A method for production according to claim 4, wherein

15 R?* is a lower alkyl, an aralkyl, or a hetercarylalkyl.

10. A method for production according to claim 4, wherein

R? is an aralkyl.

20 11. A method for production according to claim 4, wherein

R' is methyl and R® is benzyl.



2 0Mi CO4 RBHCOR3 } (I.A) orr HCRF 0 .\\R RO NM\'"L COORSJ t N1
JCOOR3 (g-B) wherein Rl is an optionally substituted | ower al kyl, an
optienal’ly substituted aryl, an alkynyl, or an optionally substituted
heteroaryl; R2 is a |ower alkyl, an optionally 15 substituted aral kyl, or an

optionally substituted heteroarylalkyl, and R3 is a | ower qlﬁl%laﬂhz HHBSTRACT
TITLE : "PROCESSES FOR THE PREPARATI ON OF OXO OXAZOLINE OR AL W ACI D

DERI VATI VES" (Problen] A nethod for pr g E: flg_oxo- oxazol ine derivatives is
provi ded. (Means for Solving the Probl en%| ¥ met hod for produci ng a conpound

represented by a general formula (I-A) or a general formula (I-B),
conprising the followi ng step: [Chémieadsd Geimmeul a 1] [err] wherein Rlerr] is
an optionally substituted lower alkyl, and the like; Rerr] is a |lower alKkyl
or an optionally substituted aral kyl,

5 i2{new). A method for production of a compound represented
by the general formula (I-A) or the general formula (I-B),
gomprising the step of treating a compound represented by
the general formula (II-A) or the genieral formula (IT-B)
with 1.0 to 5.0 equivalents of thionyl chloride in a selvent

10 of toluene or ethyl acetata, as follows:
1
R? :J\ - ==<
™o )LN COOR3 ©
H | coor?
-A) (I-A) or

=L
\[ g ———— O:<O «

COOR 8
N “#oor®
(II-B)
(I-B)
wherein R! is an optionally subgtituted lower alkyl, an
optionally eubstituted aryl, an alkynyl, or an optionally
substituted heteroaryl; R® igs a lower alkyl, an optionally
15 substituted aralkyl, or an optionally substituted
heteroarylalkyl: and R’ 1s a lower alkyl.



and the like: Rerr] is a lower alkyl, characterized in that a conmpound
represented by a general formula (I1-A) or a general fornula (11-B) is
treated with thionyl chloride. [Sel ected Figure] None

4 February 2004
- 3['_ -
T ABSTRACT

TITLE : “PROCESSES FOR THE PREPARATION OF OX0-OXAZOLINE OR
ALLOAMINO ACID DERIVATIVES”

[Problem] A method for producing oxo-oxazoline derivatives
is provided.

[Means for Solﬁing the Problem] A method for producing a
compound represented by a general formula (I-A) or a deneral

formula (I1-B), comprising the following step:

[Chemical Formula 1]

\\R
¢ OJLN:LCOOR:"_—___" o= I 2
H COOR
(T-A) (I-A) or

‘E 0 aR'
N COOR® N
N ZcooR®

@) &B)

wherein R' is an optionally substituted lower alkyl, and the
like; R? is a lower alkyl or an optionally substituted aralkyl,
andthelike:R3isaloweralkyl,characterizedinthatacompound
represented by a general formula (II-A) or a general
formula(II-B) is treated with thionyl chloride.

[Selected Figure] None



