| MPROVED METHOD FOR MANUFACTURI NG DI PEPTI DYL PEPTI DASE-1V | NH Bl TOR
AND | NTERMEDI ATE CROSS- REFERENCES TO RELATED APPLI CATI ON Thi s pat ent
application clains the benefit of priority from Korean Pat ent
Application No. 10-2009-0027106, filed on March 30, 2009, the
contents of which are incorporated herein by reference. BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention
relates to an i nproved nethod for 15 manufacturing dipeptidyl

pepti dase-1V inhibitor and an intermedi ate. 2. Description of the

Related Art R :y O@E%iﬁ%&iﬂ?ﬁ&@ﬁ% %%apﬁpﬂﬁﬁaﬁepﬂﬁm% &

term nal dipepti aving a termn Sequence 0

HXaa- Pro-Y (or H Xaa- Ala YinherepXag o §N@ﬁﬁMémj§ﬁﬁﬂ l'ic am no acid,
Pro is proline, and Ala is alanine) (Heins J et al. Biophys Acta

1988; 161), and also called DP-1V, DP-4, or DAP-1V. After finding out
that DPP-1V degrades glucagon-like 25 protein-1 (hereinafter, called
as to GLP-1) that | CHOESMREFERENGNE BO REMHTAN ACPL.ECRTDONa contr ol
function of insulin to blood glucose contents after dinner (Mentlein
R et al. Eur J Biochem 1993:829-35), a possibility as very powerful

t herapeutic aggnt for Type I1_diahetes is presented, and then 5 a

study for devaPdgi mptoPb. |APRIHGAHIOSr HasdSecdife paaekit of priority

from Korean Patent Application No. 10-2009-0027106, filed on
March 30, 2009, the contents of which are incorporated herein
by reference.
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BACKGROUND OF TEE INVENTION

1. Field of the Invention
The present invention relates to an improved method for
15 manufacturing dipeptidyl peptidase-IV  inhibitor and an

intermediate.

2. Description of the Related Art
DPP-IV 1s an enzyme functioned as a cleavage of N-
20 terminal dipeptide of peptide having a terminal sequence of H-
Xaa-Pro-Y (or H-Xaa-Ala-Y, where Xaa is any lipophilic amino
acid, Pro is proline, and Ala is alanine) (Heins J et al.
Biophys Acta 1988; 161), and also called DP-IV, DP-4, or DAP-
Iv. After finding out that DPP-IV degrades glucagon-like

25 protein-1 (hereinafter, called as to GLP-1) that i1s known to



Mer ck Company devel oped triazol o pi perazine conpound wth

bet a- am noaci dstructure, sitagliptin,duringan investigation about
DPP-1V inhibitor. The conmpound is the first DPP-1V inhibitor for
treating Type Il diabetes and has M now beconme commercially avail abl e
under a trademark, JanuviaTM around the world after obtaining the
new nedi ci ne approval fromU. S. FDA in 2006. On this matter, Korean
Pat ent Publication No. 2008-0094604 di scl oses that when triazolo

pi perazine part of sitagliptin is substituted with piperazi none
contai ning hetero ato it -has an excellent .DPP-1V .inhibition

acti vi ty,h%éfﬁd Al 88""%%%#??%%% Py iarrp‘f%rgﬁerd’lbig%%"ﬁ"&bi?#t%“%%hn £o
conpar ed ki[l%oﬁh lu@:fosgh%oﬁgg}{@gt Lepal E’Eﬁ’ﬁéé’ 0L b1 449 i 204 QEPVEQESJG‘
het erocyclic conmpound contal ni ng new beta-am no group represented by
the fol | gpgeEhem ool foormuha 20; 1, pesphal pegeutdscal {yracceptablral
salt thereof, a nethod for manufacturing the sane, and a

phar naceutiegabeaoiposgéhONfonhTgbhe cONt @i Aisctidie isamraasnardef kaat ikien
conponent, for preventing and treating di abetes or obesity. [Chem cal
Formufa 3 stulyOfor develdpinch®P&boVeighsm oat Heer mekand, fastsr OR
SR or NRIR2, where R and R2 are a |ower alkyl of Cl-05, .
respectivel y; Meigki Rompare derelapeRErdayobe Bipembertd qampgung with
7-menbered ring,5 contai.ning hetero atom 0, . .., As shown in the
ol Tow nESRERERIBR Formifn A S KOTEaH tpat ent BEH iRkt on NGEInd S

2008- 0094604 di sc] oses t for nuf.act uri ng. het er ocycl. c.
oo fssELaRH LG BollE 051 TNACHT MBIt SRR S thRe

met hod ¢ gitsiogg-kﬁz }0nREEPAE ﬁgratee%gg@id%ﬁ@rﬁea&sg%@éﬁ %ﬁ&" Rak

Forrmul a 4 bonded wth peptide bond by re a conpoun

bet a-1am mewdbedPmEé epbRaented 1Ry Renbeak RS 2 2rafthaa ks ubshitubed
het erocycl i ¢ conpound represented by Chem cal Forrmula 3 using

1- hydr ox ylrenndt ritez okof HOBEftet- ethylindn§3-the new medicine approval
di met hyl am nopr opyl ) carbodiim de (EDC), and tertiary anmine; and |1l)
react i ng firh® cBnPouritPi epreséhffed by @hermibdal Foarhera 4ansder Zatavtd

condition: [Reaction Fornula A ,
Publication No. 2008-0094604 discloses that when triazolo

piperazine part of sitagliptin is substituted with

15 pilperazinone containing hetero atom, it has an excellent DPP-
IV inhibition activity, and alsc a significantly improved
bicavailability as compared to that of the conventional DPP-IV
inhibitor; and provides a heterocyclic compound containing new
beta-amino group represented by the following Chemical Formula

20 1, or pharmaceutically acceptable salt thereof, a method for
manufacturing the same, and a pharmaceutical composition,
which contains the same as an effective component, for
preventing and treating diabetes or obesity.

[Chemical Formula 1]



1 Step | EDC, HOBT, Tertiary AmMne X0 4 1 (I'n the above
Reaction Formula A, X is the same as defined in the above Cheni cal
Formula 1.) 5At this time, the conpound wi th beta-am no group
represented by Chem cal Forrmula 2 in the above Reaction Fornula A may
be used for manufacturing various DPP-1V inhibitors as disclosed in

I nt ernati onal Layi ng-Open Gazettes

W03/ 000181, W03/ 004498, W03/ 082817, W04/ 007468,
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F
F NH; O
™
F (K”/NH
X O

(In the above Chemical Formula 1, X is OR!, SR!' or NRIR?,
where R! and R? are a lower alkyl of C;~Cs, respectively; and in
NR'R?’, R' and R® may be 5-membered ring to 7-membered ring
containing heterc atom, 0.)

As shown in the following Reaction Formula A, Korean
Patent Publication No. 2008-0094604 discloses a method for
manufacturing heterocyclic compound represented by Chemical
Formula 1 with beta-amino group, the method comprising I)
preparing a compound represented by Chemical Formula 4 bonded
with peptide bond by reacting a compound with beta-amino group
represented by Chemical Formula 2 and a substituted
heterocyclic compound represented by Chemical Formula 3 using
1-hydroxybenzotriazol (HOBT) , l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDC), and tertiary amine;
and II) reacting the compound represented by Chemical Formula
4 under an acid conditioen:

[Reaction Formula A]



M W04/ 032836, W05/ 011581, W06/ 097175, W07/ 077508, W07/063928,

W08/ 028662, W08/ 087560, and the |ike, besides the production of
DPP-1V inhibitor represented by the above Chem cal Fornula 1, and nay
be produced through various mnmethods. 5For exanple, the conpound
represented by the above Chem cal Formula 2 nay be produced by using
the met hod as disclosed in J. Med. Chem 2005; 141 and Synthesis 1997,
873 as shown in the follow ng Reaction Formula: Owe

n-BuLi, -78C Ny2,4,5-trifluorobenzyl brom de Ow 10

Specifically, estgr conpound is obtained through an am ne-protecting
reaction after-re cp%ng ;EE;;&ﬁ

(28)-(+)-2,5-J? 03,184 dPnet hoxy- 2-i sopfo pirazine with
2,4,5-trifluoro I i and acidftrgating. The ester conpound
may be again 15 hydrol yzed obtain 3X(2P4,5-trifluorophenyl) - 2-

am nopropi oni ¢ aci d; then di azoket one nay3be fornmed by using isobutyl
chloroformate, tertiary am ne sTch as triethyl am ne

StepI | EDC,HCET, Tertiary Amine
F
F HN‘PqD
N
F rJ\“,NH
X 0
4
Step I H*
F
F
NH, ©
N7
F r)\m,NH

(In the above Reaction Formula A, X is the same as
defined in the above Chemical Formula 1.)

5 At this time, the compound with beta-amino group
represented by Chemical Formula 2 in the above Reaction
Formula A may be used for manufacturing various DPP-IV
inhibitors as disclosed in International Laying—-Open Gazettes
Wwo03/000181, W003/004498, Wo03/082817, WO04/007468,

10 WO04/032836, Wo05/011581, Wo06/097175, Wo07/077508,



or diisopropylethyl am ne, and di azonet hane; and the conpound
represented by Chem cal Fornul a2 may be produced by reacting the

di azoketone with silver benzoate. However, the reaction as nentioned
above has problens that it should be perforned at 5 | ow tenperature
(-78 r), or should use an expensive al pha-am no acid and highly risky
di azonet hane. O her nmethod for manufacturing the conpound
represented by the above Chemcal Forrmula 2 is also known in
Tetrahedron: Asymetry 2006; 205 or simlarly Bioorganic & Medicinal

W Chemi s 2%@%' éﬁ as Q I he_f I% Wi Reacti o
Fornula:%&%nhﬁ%éﬁbgfl 5 %éﬁ%»cﬂ? ?yﬁﬁzﬁh)@@??gz 8Ssﬁqﬁ5{ besides
trifluor t qi #@Eﬁa 1¢ %%- i C i
i sopr opano Q%?ﬂ%rb Q 28?? ; a%tg%ﬁi £dP Eéggggg&%aéc%& £AS! dpove
Chemical Formula 1, and may be produced through wvarious
methods.
5 For example, the compound represented by the above
Chemical Formula 2 may be produced by using the method as

disclosed in J. Med. Chem. 2005;141 and Synthesis 1997;873 as

shown in the following Reaction Formula:

OMe OMe F F
/J\VJ\N n-BuLi, -78°C ,J\T)\N ,[i:rF ) 1N Hel E -
1 —

| "
N j ; Ny -, ify MeOH
¥ 2.4.5-trifluorobenzyl bromide \T) if (Bac),0, EtsN CO,Me
OMe OMe F F
E F
LiOH F. -Boc . F .Boc
HN i) iso-buty! chloroformate, EtsN,-30°C HN
1:1 THE/MeOH CopH i) CHoNy "N,
F F 0
F
silver benzoate .
F. HN Boc
dioxane/water {5:1), CO,H
sonhication
10 F

Specifically, ester compound is obtained through an
amine-protecting reaction after reacting (2S)-(+)-2,5-dihydro-

3, 6-dimethoxy-2-isopropylpirazine with 2,4,5-trifluorobenzyl
bromide and acid-treating. The ester compound may be again

15 hydrolyzed to obtain 3-(2,4,5-trifluorophenyl)-2-
aminopropionic acid; then diazoketone may be formed by using

isobutyl chloroformate, tertiary amine such as triethyl amine



Fe po_uri N2 Boc20, LiOH H20 That is, 2,4,5-trifluorophenyl acetic
acid is activated using 1,1 -carbonyl diimdazole, and then reacted
wi th nmono- 15 nmethyl potassium nmal onate to produce beta-keto ester
conpound. The beta-keto ester conpound is reacted with anmoni um

acet ate and amoni um aqueous sol ution to produce enam ne ester, and
the ester conpound is then reacted with chloro(1,5-

cycl ooct adi ene)rhodium (1) dinmer and chiral ferroceny ligand |

t hrough a hi gh-pressure hydrogen reaction to produce the conpound

(Dot 1S SO nR,CoLET, DaLAS Chly o P O 08 OO, Aiouna

o eSSt COE o9 CPRRTILR, SorhNey i 8 ShRNELRoRY Dby g,

perfor medny 4si-R%e2BneXRensi L8 198tabepabaty¥st . However, the reaction

as mentioned above has problems that it should be performed at

5 low temperature (-78 C), or should use an expensive alpha-
amino acid and highly risky diazomethane.

Other method for manufacturing the compound represented
by the above Chemical Formula 2 is also known in Tetrahedron:
Asymmetry 2006; 205 or similarly Bicorganic & Medicinal

10 Chemistry Letters 2007; 2622, as shown 1in the following

Reaction Formula:

F F
F i) 1-1"-carbonyldiimidazole, CHyCN F o NH4OAc, MeOH
CO:H i) mone-methy! potassium malonate, EtN, MgCly COzMe reflux
F F

F

8-CBA

F
F NH, i} 0.1mol%[Rh(COD)Cl]2, 0.1mol% |, 200psi Ha, trifluoromethanol, 40°C F NH,
%, ~COzMe i) (18)-(+)-10 campharsulfonic acid, isopropanol

F F
£ Me
PtBL‘Iz
i) LIOH-H,0, THF, water Hn-Bo° <<:>¥\
Fo P(4-CFy-Ph),
ii) Bog,0, LIOH-H,0 COH o

F |
That is, 2,4,5-trifluorophenyl acetic acid is activated
using 1,1'-carbonyldiimidazole, and then reacted with mono-
15 methyl potassium malonate to produce beta-keto ester compound.
The beta-keto ester compound lis reacted with ammonium acetate
and ammonium agqueous solution to produce enamine ester, and

the ester compound is then reacted with chloro (i, b5-



In addition, the nethod for manufacturing the conpound Wrepresented
by Chem cal Formula 2 is also disclosed in International Patent
Publ i cati on No. WD 04/87650. Specifically, 2,4,5-trifluorophenyl
acetic acid is reacted with 2,2-di net hyl-1, 3-di oxane- 4, 6-di one and
oxalyl 15 chloride that are an acid activation reagent and then the
resulting product is refluxed in methanol to produce a conpound
correspondi ng thereto. The correspondi ng conpound is reacted with
(s)-BINAP-RuCl12 that is a reduction reagent mﬁth enanti osel ectivity
t hrough a_hydr.o oduce _a_c

(S) - coor di* ngegééﬁgfﬁégﬂfWE @ésulpfﬁgag q%g#errOC%§thlgand I
hydrolyzQ%I% ghthgn ﬁ§ Ssﬂgereﬁg% éﬁé“t'}%§09? yI@gdr

produce an in er nedi at e e inter e pro uce as ne t|one§ above
nmay be suRigeted tiha B0 £OBAERSA AN Leaeki Qb ithd héhPf@lsegﬁ"imec
tri phenyl phosphi ne and dii sopropyl azodi car boxyl ate and treate

|'ithium kydhexi el quedursd sahahj ontHeo PoMshioel t ey c@@onpdrolyzed to
represented by Chemcal Formula 2 with (R)- coordination also in

whi ch5an pawidaeegr bop | sompatett ettpwieskn@edbeny y| Chedowader Forhe labode
met hod has a problemthat an overall process is long and tedi ous so
that the H;?%W@F’Grof the et ideqrsbegwinghbBogheas gaetllem el dhsehigh-

performed for erlod i oned ahove,

P ovent: GREPEY N b RBE RO St i UL | oy ERE TOBRBBuRY using an

representge g 9%19@ H%ggi Lqr I% 2 has several problens such as use of
€ Teagen

an expensi ong syntheS|Z|ng time, and low yield, and
thus it is “OtIﬁSLHcIdJFHl%W f9fe %&%rgbé %ﬁ%a | Pfle  compound
Furt hernore e conpound represent ed Cﬁenlca Formula 3 may Be

produged Ry raseAged hepy ol drmmlraﬁlRe@:@km@ma Fopmulf asidd seliee@eskd in
Korean Patent Publication No. 2008-0094604:

International Patent Publication No. WO 04/87650.

F

F
F. . E
i} {COC),, DMF OH © MeOH
COH iy 2,2-dimethyl-1,3-dioxane-4,6-dione, 2,4,6-callidine \ o reflux

F F

F
F o 2N HCI, MeOH _H0/THF _
CO,Me (S) -BINAP, RuCl, coMe LICH CO,H
F
EDC.HCI, NH;OBn.HCI _PPhs, DIAD
H,OMHCI toluene
F
H,0C / THF
LiOH COzH
F

Specifically, 2,4,5-trifluorophenyl acetic acid is

reacted with 2,2-dimethyl-1,3-dioxane-4,6-dione and oxalyl
15 chleoride that are an acid activation reagent and then the

resulting product is refluxed in methanol to produce a



1-BuCH Chi Pcl/C, 1-12(0 ""01300.11.". C2Me CbzCl H2N-- C CORCH3
NaBH( OAc) 3Bac' BF30Et 2
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compound corresponding thereto. The corresponding compound is
reacted with (s)-BINAP-RuCl; that is a reduction reagent with
enantioselectivity through a hydrogen reaction to produce a
compound with (S)~-coordination, and then the «resulting
compound is again hydrolyzed and then is coupling-reacted with
O-benzylhydroxyamine to produce an intermediate. The
intermediate produced as mentioned above may be subjected to a
ring condensation reaction in the presence of
triphenylphosphine and diisopropylazodicarboxylate and treated
with lithium hydroxide aqueous solution to produce the
compound represented by Chemical Formula 2 with (R)~
coordination also in which an amine group is protected with O-
benzyl. However, the above method has a problem that an
overall process is long and tedious so that the vyield of
reaction is low and the reaction should be performed for a
long periocd.

As mentioned above, the conventionally known method for
manufacturing the compound represented by Chemical Formula 2
has several problems such as use of an expensive reagent, long
synthesizing time, and low vyield, and thus it 1is not
sufficient for a commercial mass-production.

Furthermore, the compound represented by Chemical Formula
3 may be produced by using the following Reaction Formula as

disclosed in Korean Patent Publication No. 2008-0094604:



Boc"INC-7-"Nr----- 02CH3 Chz (I'n the above Reaction Fornmula, X is
the sane as defined in the Chemcal Formula 1.) Specifically,
D-serine nethyl ester conpound, which is a 5 starting nmaterial, is
substituted with trityl chloride; then hydroxyl group is again
substituted with nmesyl group, and then ref |uxed to convert to
aziridi ne conpound. The trityl group is renoved fromthe
aziridine conpound by using trifluoroacetic acid; then the aziridine
conmpound is Mprotected with benzyl oxycarbonyl (Cbz), and then is
reacted wth HX; and Cbz is de-protected to obtain nmgthyl 2-am no-3-

substituted caM cgzMe Flpeol | ri@r Redi-ad.e= manc, beopr oduded by usiang the ™
conpound produced bg protecting, tHe secoRgaky ani n¢Mofi"t he zeapoun
produced t hrough r&acting N butyl oxgtcar bonyl - So,me COMe
] o} -H\/‘* P
tBuoH N COMe  parc, Hylg) ' Boc ° H : CbzCl
—_— I e /N -
BF,OEt, \[:;’ HN"SCo,CH, NaBH(OAc);  Boc ‘v/"‘H""“‘coch3 -
\C‘)/ + Cbz-,
\ 5/ Hel £° (CHyA "'/\rlqH PAIC, Hafg) HN/\NH
Bog” “/\I"\I/\"‘COzCPlg HzN\/\I}'/;\COQCH?’

Chz i ~\+,o 0 \\+,o 0

(In the above Reaction Formula, X 1s the same as defined
in the Chemical Formula 1.)
Specifically, D-serine methyl ester compound, which is a
5 starting material, is substituted with trityl chloride; then
hydroxyl group is again substituted with mesyl group, and then
refluxed to convert to aziridine compound.
The trityl group is removed from the aziridine compound
by using trifluorocacetic acid; then the aziridine compound is
10 protected with benzyloxycarbonyl (Cbz), and then is reacted
with HX; and Cbz is de-protected to obtain methyl Z2-amino-3-
substituted carkonate. The intermediate may be produced by
using the compound produced by protecting the secondary amine
of the compound produced through reacting N-butyloxycarbonyl-
15 2-amino acetaldehyde with a reduction reagent
(sodiumcyanoborohydride, scdiumtriacetoxyborchydride,

sodliumborohydride, and the like) and the compound, of which



15 2-am noacet al dehydew t har educt i onr eagent

(sodi untyanobor ohydri de, sodi unt ri acet oxybor ohydri de,

sodi unbor ohydri de, and the like) and the conpound, of which
secondary amne is protected with benzyl oxycarbonyl (Cbz), and the
conmpound of which butyl oxycarbonyl (Boc) is de-protected. The
conpound produced as nentioned above is subjected to a cyclization
with trimethyl alum num (or 5 diisopropylethylam ne/ethanol, sodium
hydr ogen carbonate/ methanol, and the like) to de-protect Cbhz so that

th d ted. b i F la 3 b bt.ai hed

e comPound epLesented, Do el LoLTMLR. 5 SRS, 90091 P,
EXPENSI VG if e%%?r{ﬂ:tounﬁh%ft wmcaog %%ﬁ?&!@f&é&& 1 SN 9,5 angk W ihe yLgl d
is |low so that t 1s not suita i’le or-a Co rmeﬁ Mass- pr ucti1 on.

Furt her maf@, Sdapink WYEoRenZot hbAZPbnddiOBEdvand sl-subjected to  a
et hyl- 3-(3-di net hyl am nopropyl ) carbodiimde (EDC) used for producing
t he converidlematieanpound wiepr esent etr-imetEhanm cal 151EHinan a 1 ar ¢oan
expensi ve reagent, the cost for reaction is high so that it is not

sui t abl e didsoprepyhetlty Emimes'stprodlct i on. Forsadiiwn r eason, thiygrogen

present inventors conpleted the 20 present invention by confirm ng
t hat the cGéhpBakhe/ Pebraseht ctndytithediika) For ARPrPtesn Pz so that

ﬁ;ﬁﬂ? ;nc'f %He% 5%%%%3%%%%hﬂt%% )rlaiye lcger%Xcgf | ]:an}uﬁea %evr\rllaqle Qsogb];:grined.

However, the above method has a problem that it also uses

an expensive reagent, the time for synthesizing is long, and
10 the yield is low so that it is not suitable for a commercial
mass—-proeduction.

Furthermore, since 1-hydroxybenzotriazel (HOBT) and 1-
ethyl-3-{3-dimethylaminopropyl) carbodiimide (EDC) wused for
producing the conventional compound represented by Chemical

15 Formula 1 are an expensive reesgent, the cost for reaction is

high so that it is not suitable for a commercial mass-

production.

For this reason, the present inventors completed the

20 present invention by confirming that the compound represented
by Chemical Formula 1 can be economically produced with high
yield by using the new method for manufacturing the compounds
represented by Chemical Formula 2 and Chemical Formula 3 used
with cheaper reagents during the study for a manufacturing

25 method suitable for a commercial mass-production, in which the

10



represented by Chemical Fornula 2 and Chemical Fornmula 3 used with
cheaper reagents during the study for a manufacturing 25 nethod
suitable for a comercial mass-production, in which the nmethod uses
cheaper reagents; is an econom cal nethod; and inproves a yield.
SUMVARY OF THE | NVENTI ON 5 One object of the present invention
is to provide a nethod for manufacturing a useful conpound as an
internmedi ate for manufacturing di peptidyl peptidase-IV inhibitor.
Anot her object of the present invention is to provide an 10 inproved
met hod for  manufact uri di peptidyl, peptidase-1V inhibitor. o
order to PR e Tt GRTELTS, TERASPTESOR I HueRTT R prti BEEP Y hedrd
nmet hod fq&mg%@ggagtg{éﬂg_an i nternmedi ate of dipeptidyl peptidase-IV
i nhi bitor. he present invention also provides an inproved

met hod for manufacturing dipeptidyl peptidase-IV inhibitor.

The present invention can be useful for mass-production 20 through
reduci ng the production costUMMARISIONY TEREARRENTEAPENtS on the
reaction and inproving the yield. DESCRI PTION OF THE PREFERRED
EMBODEMENTS 25Herei nafter, the present invention will be described in

One object of the present invention is to provide a
method for manufacturing a useful compound as an intermediate
for manufacturing dipeptidyl peptidase-IV inhibitor.

Another object of the present invention is to provide an

10 improved method for manufacturing dipeptidyl peptidase-IV

inhibitor.

In order to achieve the objects, the present invention
provides a new method for manufacturing an intermediate of

15 dipeptidyl peptidase-IV inhibitor.
The present invention also provides an improved method

for manufacturing dipeptidyl peptidase-IV inhibitor.
The present invention can be useful for mass-production
20 through reducing the production cost by using cheaper reagents
on the reaction and improving the yield.

DESCRIPTICON OF THE PREFERRED EMBODIMENTS

25 Hereinafter, the present invention will be described in

11



11 detail. The present invention provides a new nethod for
manuf acturing an internedi ate of depeptidyl peptidase-1V inhibitor
represented by Chem cal Fornula 2, as shown in the 5 foll ow ng
Reaction Forrmula 1, the nethod conprising: (Step a) preparing a
compound represented by Chem cal Fornula 6 by ring-opening of
aziridine ring using Ginard reagent in a conmpound represented by
Chem cal Formula 5; and (Step b) preparing a conpound represented by
Chem cal Formula 2 by Mintroducing an am ne-protecting group after
hydr ol yzi q.a conmpound represented by Chenmical Fornula 6, [Reaction
Formul a f% é&BOc NONH O St hpaORSt hpb 5F6 (I'n the above

Eﬁﬁ;lt i 8][‘ E‘ir 0 _h% LpfGdnt 2 HRARAUNNY b dkRuP. AN R, 1 Spac hOYer sor
manufacturing an intermediate of depeptidyl peptidase-IV
inhibitor represented by Chemical Formula 2, as shewn in the

5 following Reaction Formula 1, the method comprising: (Step a)
preparing a compound represented by Chemical Formula 6 by
ring-opening of aziridine ring using Grinard reagent in a
compound represented by Chemical Formula 5; and (Step b)
preparing a compound represented by Chemical Formula 2 by

10 introducing an amine-protecting group after hydrolyzing a

compound represented by Chemical Fermula 6,

[Reaction Formula 11}

F
FI’G E F 11300 F IIDG
N O NH O NH O
L\)J\cm Step a OR  Stepb OR
5 F 6 F 2

{In the above Reaction Formula 1, PG is a protecting
15 group, and R is a lower alkyl of C;-Cs.)

Specifically, in the above Step a, the aziridine compound
represented by Chemical Formula 5 is reacted with 2,4,5-
trifluorophenyl magnesium bromide reagent in the presence of
copper bromide (I) dimethyl sulfide complex to produce a ester

20 compound represented by Chemical Formula 6. At this time, the
compound represented by Chemical Formula 5 can be commercially

purchased or produced by using the known method in the art in

12



Specifically, in the above Step a, the aziridine conpound represented
by Chem cal Formula 5 is reacted with 2,4,5- trifluorophenyl
magnesi um brom de reagent in the presence of copper bromde (I)

di ret hyl sul fide conplex to produce a ester 20 conpound represented
by Chem cal Formula 6. At this time, the conpound represented by

Chem cal Formula 5 can be commercially purchased or produced by using
the known nethod in the art in which the present invention bel ongs
to. For exanple, by using nethods disclosed in Tetrahedron Letter

l%itz?aﬁiﬁr BHECoE OBy o008 27 T i gat BRYEetvor BODGFHB8e ﬁ?ﬁlﬁiw
< ot vATGHUET RirEoReeg] B SPer o st ARG o 5 Fabmet -t =nEaESh

t enper at We%te%ndlgé?frsgl%am@éjtﬂﬂé?ir%@ld' Hebasohydpbdesgs e Tet%ahedron
reducti on reagent, t'o thereby produce a conpound of which acid

functi onaletgeeupiog ; sabst medtrededyol cobodr gLo0P; 370H then, cHd tLhee,
produced conpound nay be reacted with triphenyl phosphi ne and

di i sopr opyiidz daincarboay| atreup DbADN-Bocolit-aispathic cenpduhdbnept eseheed
by Chem cal Formul a 5. Next, in Step b, the conpound

repr esentied byt CrastactalviFor mﬂO@U@yﬂshhyd‘Dmm untier-4the €oridi t Fopm
of acid such as trifluoroacetic acid, hydrochloric acid,, sulfuric

acid, andSlRETRFRES: R t HePF afe3riste- wirdt et inggraiipd Frh"}ebel €. @

ot oduced f e PLECUER . Saaund(epEEacol of b Ched 3l o a2

e 5 g angg ot e s o apd o, Ui giconn o

di pepbi dyhepepbhdass- EMnpound may be reacted with triphenyl phosphine

and diisopropylazodicarboxylate (DIAD) to obtain the compound
represented by Chemical Formula 5.

Next, in Step b, the compound represented by Chemical

Formulea 6 is hydrolyzed under the condition of acid such as

15 trifluorocacetic acid, hydrochloric acid, sulfuric acid, and
the like, and then an amine-protecting group may be introduced
to produce the compound represented by Chemical Formula 2. At
this time, butoxycarbonyl (Boc) or benzyloxycarbonyl (Cbz) may
be used as the amine-protecting group.

20 In addition, the present invention provides a new method
for manufacturing an intermediate of dipeptidyl peptidase-IV
inhibitor represented by Chemical Formula 3, as shown in the
following Reacticn Formule 2, the method comprising: (Step a’)

preparing a compound represented by Chemical Formula 8 by

25 reacting a compound represented by Chemical Formula 7 with an

13



i nhi bitor represented by Chem cal Formula 3, as shown in the
foll ow ng Reaction Formula 2, the method conprising: (Step a')
preparing a conpound represented by Chem cal Formula 8 by 25 reacting
a conpound represented by Chem cal Fornmula 7 with an am ne
group- pr ot ect ed am noal dehyde conpound and a reduction reagent; and
(Step b') preparing a conmpound represented by Chem cal Fornula 3 or
salt thereof by renoving the am ne-protecting grouP by triggering a
hydrogen reaction in a 5 conpound represented by Chem cal Formula 8

and i nducing a cyelizat ion, [ Reaction Forqul 2 21 FEN [ CBVe X3t bpal
reagent; and (Step b’) preparing a compound represented by
Chemical Formula 3 or salt thereof by removing the amine-
protecting group by triggering a hydrogen reaction in a

5 compound represented by Chemical Formula 8 and inducing a

cyclization,

[Reaction Formula 2]

H HN
H,N COsMe Cbz.  ~_N CO,Me /ﬁ HY - HN /-\l
” \( NH mNH

X Step a' X Step b’ X O
7

{In the above Reaction Formula 2, X is the same as
10 defined in the above Chemical Formula 1, and HY is a free
acid.)

Specifically, in the above Step a’, the compound
represented by Chemical Formula 7 is reacted with the amine
group-protected aminoaldehyde compound and a reduction reagent

15 to produce the compound represented by Chemical Formula 8. At
this time, the compound represented by Chemical Formula 7 may
be commercially purchased or produced by using the known
method in the art in which the present invention belongs to.
For example, when X 1s t-butoxy, D-serine methyl ester

200 hydrochloride is reacted with sodium hydrogen carbonate and
benzyloxychloroformate in the presence of tetrahydrofuran at

0 T to room temperature to protect an amine group, then

14



Step b’ 8 3 (I'n the above Reaction Formula 2, X is the
sanme as 10 defined in the above Chem cal Formula 1, and HY is a free
acid.) Specifically, in the above Step a', the conpound
represented by Chemcal Fornula 7 is reacted with the am ne

group- prot ect ed am noal dehyde conpound and a reduction reagent to
produce the conpound represented by Chem cal Formula 8. At this tineg,
t he conpound represented by Chem cal Formula 7 nmay be commercially
pur chased or produced by using the known nmethod in the art in which

th t i ti b to. For, I wh X - but, s
e o e e Bty 5o ey i B el dih i Sopis & ot
hydr ogen car on%teq%nd &en%ylo§ chkorofo&nate in the ﬁéesencg of an
tetrahydf%? ran -at to roomt ef 8tlr e ?EP%F%E%ﬁﬁ an® anPhé ﬁ?%up,

then reaG{ednitlbrt SORKEYERR 985 sMbia Y e8ENRGaLEgSM d M CiRChfe
catalyst at O r to roomtenperature to produce an i ntermnedi ate, and

then is skjseatedolro daydeagaenata@ior nedtha yeresengedefice the compound
pal | adi um carbon catal yst to produce the conpound 5 represented by
Chem 6al represkatdd Ay tUhemitehe Fotrhelani’/ne ditouphis otfwodedthe amine
am onal dehyde conpound may be am noal dehyde conpound, which can be
commer ci @dopppRrehasked efighiédenyde amonpogrdupnays peotasdned laghnde
Cbz, and is reacted with the conpound represented by Chem cal  Fornul a
71in thecﬁW@§€H€e ohigh §ﬁﬂﬁdﬁ%y%ﬂ%ﬁﬁFQﬂﬂkhﬁcRP%ﬁﬁP%ﬁQM:Qﬁﬂ!@%%ﬁeFh%t

o 1) SR BB 0, LR D CROPOURT LSRG e

g]énmeég{ %&agﬁorhﬁg géggé’séﬁtécﬁa "B €éhdrni Mt B, 5ATROYNG o @REEFRBLEN LY o r

10 sodiumcyanoborohydride and zinc chloride that are the

reduction reagent to obtain the compound represented by
Chemical Formula 8.

Next, in the above Step b’, the amine-protecting group is

removed from the compound represented by Chemical Formula 8 by

15 causing hydrogenation, and simultanecusly the cyclization is

induced to preoduce the compound represented by Chemical

Formula 3. At this time, the hydrogenation is preferably

performed in the presence of palladium/carbon. In addition,

the compound represented by Chemical Formula 3 may be used in

20 the form of acceptable salt, and an acid addition salt that is

produced by a free acid is useful as a salt. Organic acid or

inorganic acid may be used as the free acid. At this time,

the inorganic acid may include hydrochloric acid, bromic acid,

sulfuric acid, phosphoric acid, and the like, and the organic

25 acid may include di-p-toluoyl-L-tartrate, citric acid, acetic

15



15 causi ng hydrogenati on, and simnmultaneously the cyclization is

i nduced to produce the conpound represented by Chem cal Fornmula 3. At
this time, the hydrogenation is preferably perfornmed in the presence
of pall adiunm carbon. In addition, the conpound represented by

Chem cal Formula 3 may be used in 20 the form of acceptable salt, and
an acid addition salt that is produced by a free acid is useful as a
salt. Organic acid or inorganic acid nay be used as the free acid. At
this time, the inorganic acid nmay include hydrochloric acid, bromc
acid, sulfurjc aci phosphoric.acid, and t i ke, and,the,organic
35 ei o ANV ncLGRELEL Sl UBEE L BT o LORPFIFe BRidy  GRGEPEALE,
acid, lactl ' i id, i id, ate, . .
met hanesu F%ﬁﬁ%gg%Fgﬁigcg%ﬁg’ac?d, giy%gﬁgé é@gﬁgﬁggbc§%%%'aéﬁ ?lnlc
tartar'ca%ﬁﬁg1térEQkE@”ﬁbfﬂﬂféﬂﬂdld%%bdsugﬁéﬁ%&réﬁﬂéifﬁ%é%tu%%ﬁ?@'ﬁcid,

acid, glutamc acid, aspartic acid, and the |ike. 5 In addition, fhe
present ighipent coBcPd PVEHeSand «Carpayndspept esediery) Bydt beef plikeow ng
Chem cal Fornmula 8 that is produced as an internedi ate when producing
t he cénpound reprasdritied,bytiGhepresdntFormutatizn [ Chemdsd #ocompauBdl
(I'n the above Chemi cal Fornula 8, X is the sane as defined in the
above Ché&spEgperbedully 1.0heFuirhépvbre, Qheaigedsehermwlaentd oghat is

provi des an inproved nmethod for manufacturing dipeptidyl peptidase-IV
i nhi bi t oPTPSUFEEr eq8nt ¥ by EIEIREAFSFol Rl a HFocﬁéc%mﬁhien RBPOUNd

f0||0m”n%epresented by Chemical Formula 2.

[Chemical Formula 8]

H
N

CbZ\N/“\V/ CO,Me
N T

10 X

{In the above Chemical Formula 8, X 1s the same as

defined in the above Chemical Formula 1.)
Furthermore, the present invention provides an improved
method for manufacturing dipeptidyl peptidase-IV inhibitor
15 represented by Chemical Formula 1, as shown in the following
Reaction Formula 3, the method comprising: (Step 1) preparing
the compound represented by Chemical Formula 4 by bonding the
compound represented by Chemical Formula 2 and the compound
represented by Chemical Formula 3 with peptide bond by
200 reacting them with isochloroformate and a base in the presence
of a reaction solvent; and (Step 2) preparing the compound
represented by Chemical Formula 1 by removing an amine-

protecting group of the compound represented by Chemical

16



Reaction Fornmula 3, the nethod conprising: (Step 1) preparing the
conpound represented by Chem cal Fornmula 4 by bonding the conpound
represented by Chemi cal Fornula 2 and the conpound represented by
Chem cal Formula 3 with peptide bond by 20 reacting themw th

i sochl orof ormate and a base in the presence of a reaction solvent;
and (Step 2) preparing the conpound represented by Chem cal Formula 1
by renoving an am ne- protecting group of the conpound represented by
Chem cal Formula 4 produced in the above Step 1, [Reaction Formula
3]

Formula 4 produced in the above Step 1,

[Reaction Formula 3]

F
F PG. HNT™
NH © . M HY-HN/\I
o
OH X O
F X )
2 3

isochlorofermate
Step 1 base

F
F HN'PGO
N’“j

X O
4
Step 2 | Deprotection
F
F
NH, ©

(In the above Reaction Formula 3, PG is a protecting
5 group, X is the same as defined in the above Chemical Formula

1, and HY is the same as defined in the above Reaction Formula



(I'n the above Reaction Formula 3, PGis a protecting 5 group, X is
the sane as defined in the above Chemical Fornula 1, and HY is the
sane as defined in the above Reaction Fornmula 2.) Firstly,
Step 1 is to produce the conpound represented by Chem cal Fornula 4
by bondi ng the conpound represented by Chemi cal Fornula 2 and the
conpound represented by Chemcal 5 Fornula 3 with peptide bond

t hrough the reaction of themusing isochloroformate and a base.

For the present invention, the reaction solvent may include tol uene,

t et rahydr.of uran, nethylene chloride, gcetonitrile,
N,N—dineé%ﬂlfornanide, and the |like. 10For the present invention, the

o T L RIS L, 206 o8 el o Bt SEILARY o)

tertiary am nes, i ne,

triethyl @mHn8caRYrPdiMf.a and ghepbhdifng the &EMpdd@ PEESENMented b
i nvention, the conpound represented by Chem cal Fornula 2 or 3 may %e

commer ci ahleyhipdl clasedlar 2praducerde byotpbingd t hepkaswm: st bpdchemi the
nmet hod as disclosed in the above Reaction Formula 1 or Reaction
Formuba ZFormula 3Feith hpegrieseitondniémbiigh, thderemacitanomfoftheheuaboye
Step 1 is preferably perforned at -20 r to roomtenperature, and 20
in the cdsecbiogefopmtofanche BB6%e range, there is a probl emthat

the reaction is difficultly processed, so that the yield is _reduced.
Next, Step 2 iF&Tt otPPoR'EFEN e EBKPBLIN T epEsehtRElHyR sSolvent may

include toluene, tetrahydrofuran, methylene chloride,
acetonitrile, N,N-dimethylformamide, and the like.

10 For the present invention, the base may include more than
one selected from the group consisting of tertiary amines,
such as N-methyl morpholine, isopropylethylamine,
triethylamine, pyridine, and the like.

For the present invention, the compcound represented by

15 Chemical Formula 2 or 3 may be commercially purchased or
produced by using the known method, or the method as disclosed
in the above Reaction Formula 1 or Reaction Formula 2.

For the present invention, the reaction of the above Step
1 is preferably performed at -20 T to room temperature, and

20 in the case of get cut of the above range, there is a problem
that the reaction is difficultly processed so that the yield
is reduced.

Next, Step 2 1s to provide the compound represented by
Chemical Formula I by removing the amine-protecting group from

25 the compound represented by Chemical Formula 4 produced in the

18



Chem cal Formula 1 by renoving the am ne-protecting group from 25 the
conpound represented by Chem cal Fornula 4 produced in the above
Step 1. The renoval of protecting group in the above Step 2 may
be perforned under an acid condition or through hydrogenati on.
Specifically, when the am ne-protecting group is 5 butoxycarbonyl
(Boc), it may be renoved by reacting under the

condi tionof aci d, suchastrifl uoroacetic

aci d/ di chl or onet hane, et hyl acet at e/ hydr ogenchl ori de,

di et hyl et her/h g gﬁnchloride,hydrogen chl dri de/ di chl or onet hane,

met hanol /ARP HPOé Pchtoride, and the 10 like; and when the

am ne- pr ot ectirg qcrg.%%ﬁhso?e%%k é%fﬁ%bg%‘é’% 9?2% o LB DL 0L EGL 1 A,y

group may be renove rou rog e presence of

pal | adi UL BPRrmed undé}rﬁﬁnddxﬂ CB%BEtgéﬁeof\thHUéHtﬂydfggehgglon
present invention represented by Chem cal Formul a may "be used in

the 15 f gpacefkipharypceutieal |y agsept aalalleleS@kbte@ﬂﬂngan agrdupddi tien
salt produced by pharmaceutically acceptable free acid is useful as a
sal t. 51 nauganycaacody antBar)ganitc regi bermensrads &y asaatfingeuaded. the

I norgani c acid may include hydrochloric acid, bromc acid, sulfuric
aci d, phespHérienaci d,ofand teild.ke, aRYcRO or gashic adﬂdfﬁﬂyrpﬁ@PDHQ

citric acid, acetic acid, lactic acid, maleic aC|d fumaric acid,
gIuconat@Cléé?hﬁhégiﬁm?ﬂHQ?QaC|d eqlagti ¢ é%ﬁﬁata HROF9EEmCi dehinEedsi ¢
aci d, tartar t ol uene sul fonic @fl (%glacturonlc a

emboni ¢ é%|5 gﬁ?%ﬁﬁquﬁQQ? aspartic acf the |ike gyg?%%??
25 hydrO%ﬁthhae?&iéhfﬁ?éd%%hQEEQ 2 thARRIMN G- A5 AL L ardGy the

10 1like; and when the amine-protecting group is benzyloxycarbonyl
(Cbi), the protecting group may be removed through a
hydrogenation in the presence of palladium/carbon.

Dipeptidyl peptidase-IV inhibitor of the present
invention represented by Chemical Formula 1 may be used in the

15 form of pharmaceutically acceptable salt, and an acid addition
salt produced by pharmaceutically acceptable free acid is
useful as a salt. Inorganic acid and organic acid may be used
as a free acid. Inorganic acid may include hydrochloric acid,
bromic acid, sulfuric acid, phosphoric acid, and the like, and

20 organic acid may include citric acid, acetic acid, lactic acid,
maleic acid, fumaric acid, gluconate, methanesulfonic acid,
acetic acid, glycelic acid, succinic acid, tartaric acid, 4-
toluene sulfonic acid, glacturonic acid, embonic acid,
glutamic acid, aspartic acid, and the Ilike. Preferably,

25 hydrochloric acid may be used as incrganic acid and tartaric

19



acid may be used as organic acid. The addition salt according
to the present invention may be produced by using a general nethod.
For exanple, the conpound represented by Chemcal Fornmula 1 is

di ssolved in 5 water-m sci bl e organic solvent, such as acetone,

met hanol , et hanol, acetonitrile, and the |like; excess organic acid,
or acid solution of inorganic acid is added thereto; and then
precipitated or crystallized to produce the addition salt.

Subsequ' ently, solvent or excess acid is evaporated fromthe M above
m xture and t hen #ge m xture may .be dried or the precipitated salt

may be_s&%?@bﬁ?yi e?%ﬁﬁt?ﬁ(ﬂﬁ Nt AgLdddi tion salt. After
produci ng the %ﬁg&?gegﬁg& EQSof%Hiqg”@odstﬁ epﬂleessee[r}{]teQnQ%nQQSQ gal,

Forrmul as 1-3 accor presen i nvent i'on, ei'r  nmol ecul ar

LT UCE Ur e, MBYoBgedet BM Nt Y2 UYjRGeL M3 eCtiRS COplin IR Ot Bhle

Nucl ear Magnetic Resonance Spectrum Mass Spectronetry, Liqu

Chr omat o@capbYindX-RpreSehtetiung, Dedaritnat Foanbes hod, i Pobasédrier , in
and Conpari son between the cal cul ated val ue and actual val ue of

el enent alwa2@ranabysibse oforgapies esntlaceragnpsunids.as  acetdse menkitbaedl,
above, the manufacturing nethod according to the present invention
can reducgheheleoscetonlinahld aceid i bloget hekebnpsonds r epgesent edidhy or
Chem cal Formula 1 due to the use of cheaper reagents, and al so

i nprove @Yy IPtEen: Hak LEOEZPYS Beldséd iafdgskefiferggo; and then
mass- product i.on Hereinafter, the present .invention wll_pe
descri bed T HOFBTERt &Y YR Herér cTeOtBrE%ﬁfﬁl 41 HORRY ",“tﬁ@lg
follow n re or..il] atjng, fut n
inventio%ugégﬁg%ﬁf%ﬂftggm% %%e?g.exg%gé 5E§ghﬁﬁg ?éQ%Pgﬁgggt%%%nthe

(R) - 3p( 1 -BRLexXyEeHoY| @MaNOtnen 4 tHe?, fhiRtntd | 40T BBNedmy ddPubanot ke
acid (Chem cal Fornmula 2) from
(S)-4-t- butexpiRatéd busay catdionpeansne) i dnokOiEBADI Go obtain the
addition salt.
After producing the intermediates or the compounds
represented by Chemical Feormulas 1~3 according to the present
15 invention, their molecular structures may be determined by
using Infrared Spectroscopy, Proton Nuclear Magnetic Resonance
Spectrum, Mass Spectrometry, Liquid Chromatography, X-Ray
Structure Determination Method, Polarimeter, and Comparison
between the calculated wvalue and actual wvalue of elemental
20 analysis of represented compounds.
As mentioned above, the manufacturing method according to
the present invention can reduce the cost for manufacturing
the compound represented by Chemical Formula 1 due to the use

of cheaper reagents, and also improve the yield so that it can

25 be used in useful to mass-production.
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M acid Stepl: Preparationof (S)-t-butyl 3-(t-

but oxycar bonyl am no) - 4- hydr oxybut anoate 2.0 g

of (S)-4-t-butoxy-2-(t-butoxycarbonyl am no)-4- oxobutanoic acid and 14
m of tetrahydrofuran were added to 50nmiL flask and then the resulting
reaction solution was cooled to O r. Wile the reaction solution was
stirred, 1.0 nL of 4-nethyl norpholine was dropped, and after 10

m nutes, 1.2 nlL of isobutylchlorofornmate was dropped, and then
stirred for 1 20 hour. The produced solid was filtered with
diatomte, was washed with 14 nlL of tetrahydrofuran, and then the
filtrate was cooled to O t. 523 ng of sodi um borohydri de was added to

the cooled fi 'ffer%&fxarfgggys?chér geégﬁ%lﬁ%ﬁéazcg‘t&fli ng r%%%g%?ﬁed in

t emperature was na I'ncréase room erature

conpl eti 'ﬁﬂartehed'é%éﬂ' opithherceacdian to$0|34$a'n@>rle‘é’as coalgdvte, 0 fhe
and then 10 nL of anmoni um chl oride aqueous sol ution was dropped. 20
m of ethhy11a6ehgt exangldd #ite obnMat £5r WET B1idded ngndbliRerhst preednt
for 10 mnutes. An organic |layer was isolated, dehydrated with
magnesi unnyeatul fat £s anck tlhen tedntbatread ed under reduced pressure. A
concentrated residue was isolated with colum chromat ography
(n-hexane: ethyl acetate=2:1) and then concentrated under reduced
pressure to obtain 1.86 g of atitle congpund 11-1 NMR ' (CDC13,

400MHz) 65. 196§xa¥£lP|}e §>9a{%?araitfq)on £83. B TS (E'j_blj.tmg%(h?pyép&llno)—

3 (ot b2y A S SRR SR EaROtG R o EheRhett » HoRt 2
5)  2.90 .40 tri@jenyliasal @-@@%&x%a%oaﬁm&ir W AButanoic

10 acid

Step 1: Preparation of (S)—-t-butyl 3-(t-

butoxycarbonylamino) -4-hydroxybutancate

2.0 g of (S)—-4-t-butoxy-2- (t-butoxycarbonylamino) -4-

15 oxcbutancic acid and 14 mL of tetrahydrofuran were added to
50mL flask and then the resulting reaction solution was cooled

to 0 T. While the reaction solution was stirred, 1.0 mlL of
4-methylmorpholine was dropped, and after 10 minutes, 1.2 mL

of isobutylchlorofermate was dropped, and then stirred for 1

20 hour. The produced solid was filtered with diatomite, was
washed with 14 mL of tetrahydrofuran, and then the filtrate
was cooled to 0 T. 523 mg of sodium borohydride was added to
the cooled filtrate, and stirred for 4 hours while the
reaction temperature was naturally increased to room

25 temperature. After completing the reaction, the reaction
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15 were added to 100 nlL flask and the resulting reaction solution was
cooled to O r. 2.17 nr, of diisopropylazodi carboxyl ate was dropped
while the reaction solution was stirred. After 30 mnutes, 10 m of
tetrahydrofuran solution with 1.52 g of (S)- t-butyl

3- (t - but oxycar bonyl am no) - 4- hydr oxybut anoat e was 20 dropped and
stirred for 16 hours while the reaction tenperature was naturally
increased to roomtenperature. After conpleting the reaction, 40 m

of ethyl acetate and 40 nL of water were added to the reaction
solution and then stirred _for 10 mnytes. An organlc | ayer was

i sol at ed, 25 deRydfat eFOREA negnesi tm Stk abeS?and ¢ Rkn oncBRPPATR
under c‘?ﬂ%‘i gepé§ﬁc§é\%§ A GANgenLy ardgg %8@! dL11§O ‘ﬁﬁf dfsoe{tﬁléﬁd aMet B

col utm chr ot ogr fexane: ethyl and

concent r afred junder oEeguced RLESSIR I %nabftﬁ!eﬂ étPf'ré;l:l of @ 1y Hl?mtes

conpound. 51 H NVR (CDC13,” 400MHz) 82.69(m 1H), 2.61(dd, 1H), 2.31(d,
1H), 2. 1@({1ddor§!§91101 J%,(éiﬁ iy, 1s444€ka 18|d)ehydrated with magnesium
St ep3: Preparationof (R)-t-butyl 3-(t-

but oxygcardmafygi-am awo] - 4hEd, 4cdatenttat@copheayt ) echnedt epr&¥ 1 Greem cah
Formul a 6) 4.2 nL of 1-brono-2,4,5-trifluorobenzene and 10.8

m of tetqoaﬁ?dtgaumnrﬂsn@uad@éa tigogetad Miabk cdimnh echrsmgltogngprhy
reaction solution was cooled to r. 15 nL of |sopropylnagne5|um

chl ori de chéxﬁp?e?F%%&dr%ﬁ%ﬁ%ﬁ??ﬁoﬁdt|dﬁTi0 dropsedtrgtefe under
reaction sol uti.on_under en_a phe a tirred for 30

it o E5 BPOHURES TR (DIgaRt L 1058 O & (C4) o FomtpyTe-

2- (2-t-but oxya t. 2|r| boxy.

tetrahydrofuraﬁ aﬁﬁg gégé *to ghgﬁﬁé %£50§ﬁt957a52g5 %ﬂ9£$%%uI%H%@
reaCHbO”SS%bEE'OQHMﬂQZQQﬂhEd3h9 20 . 93(s, Aﬂﬂ t henp (£7899y of copper
(1) brom de |nethylsulf|de conplex was added. 22.7 nL of the Grinard
reagent produced under nitrogen atnosphere was dropped, and stirred
for 6 hours while the reaction tenperature was nmaintained at 0 r.

After conpl et Sugpt h&:r e&ceponatbon nlobf éafhonilumydhl 6t (detahuEong—25

sol ution was dropped to the reaction solution; 100 nL of ethyl
oxoethyl?a21rld1ne l-carboxylate (Chemlcal Formula 5}

2.20 g of triphenylphosphine and 15 mL of tetrahydrofuran

15 were added to 100 mL flask and the resulting reaction solution
was cooled to 0 T. 2.17 mL of diisopropylazodicarboxylate
was dropped while the reacticn solution was stirred. After 30
minutes, 10 mL of tetrahydrofuran solution with 1.52 g of (S)-
t-butyl 3=~ (t-butoxycarbonylamino)-4-hydroxybutanoate was

20 dropped and stirred for 16 hours while the reaction
temperature was naturally increased to room temperature.
After completing the reaction, 40 mL of ethyl acetate and 40

ml. of water were added to the reaction solution and then
stirred for 10 minutes. An organic layer was 1isolated,

25 dehydrated with magnesium sulfate, and then concentrated under
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acetate and 50 nL of water were added and then stirred for 10

m nutes. An organic |ayer was isol ated, dehydrated w th magnesi um

sul fate, and then concentrated under reduced pressure. A concentrated
residue was isolated with colum 5 chromat ography (n-hexane: et hyl
acet at e=20: 1) and then concentrated under reduced pressure to obtain
2.62 g of a title conmpound. 1H NWR (CDC13, 400MHz) 67.02(m 1H),
6.87(m 1H), 5.11(br,11-1),4.07(br, 1H), 2.82(dd, 1H), 2. 77(dd, 1H),

M2. 45(dd, 1H), 2.35(dd, 1H), 1.44(s, 9H), 1.35(s, 9H Step 4:

o ;zeﬂiéai g o bﬁgrafg?ﬁ%z%%ﬂ] Leficns ps 25014840 ¥igp
ot hor iy, oAb BRXERL DIRVEAILAR) s dedtateras: 11 qud | rhen

trifluorQacekhe racid %H%ra%&ﬁhée% §§urfel ask apdathe 1l §i Qﬁf a
reaction solution was stirred for ours. After conpleting t

reactiontithe eeggbined. sol ution mas 20 concentrated under reduced
pressure and 16 nlL of nethanol was added to the concentrated residue.
The reaction 3$pl uiMrON (BBS1G00MedMED) 0 &, 2.8R(x oflHsedi i ihyidy,ogen),
carbonate and 0.77 m of di-t-butyl dicarbonate were added, and then
stirred #oRlédnolils, whileldde 1H¢acti Bh(derdbr.atludd ﬂasl&%turally
increased 25 to roomtenperature. After conpleting the reaction, the
reaction solution was concentrated under reduced pressure; then 30

rnL of ethyl etate and 30 m_ of ter were adde n hen st rred
for 10 iy oS8 Bleparaleo , i and,Lhen sthry

butoxycarbonylamino)-4-(2,4,5-trifluorophenyl)butancate

10 (Chemical Formula 6)

4.2 mL of i—bromo~2,4,5—trifluorobenzene and 10.8 mL of
tetrahydrofuran were added to 50 mL flask and the resulting
reaction solution was cooled to © T. 15 mL of
isopropylmagnesium chloride [2.0 M tetrahydrofuran solution]

15 was dropped to the reaction solution under nitrogen atmosphere
and stirred for 30 minutes to produce Grinard reagent. 1.95 g
of (S)—t-butyl 2—-(2-t-butoxy-2-oxoethyl)aziridine-1-
carboxylate and 50 mL of tetrahydrofuran were added to another
250 mL flask and the resulting reaction solution was cooled fo

20 0 C. And then, 778 mg of copper (I) bromide dimethylsulfide
complex was added. 22.7 mL of the Grinard reagent produced
under nitrogen atmosphere was dropped, and stirred for & hours
while the reaction temperature was maintained at 0 C. After
completing the reaction, 50 mL of ammonium chloride aqueous

25 solution was dropped to the reaction solution; 100 mL of ethyl
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cooled to O r, and then 2 N hydrochloric acid aqueous 5 solution was
dropped to adjust to pH 3-4. The aqueous |ayer 10 wasextracted with
nmet hyl enechl ori de: net hanol1=10: 1sol vent, dehydrated wi th magnesi um
sul fate, and then concentrated under reduced pressure to obtain 828
ng of a title conpound. | HNVR(CDC13, 400MHz) 67. 04(m 1H), 6. 89(m 1H),
6.08(br,1H), 5. 04(br, 1H), 4. 13(br, 1H), 2. 88(br, 2H),
2.62(m 2H), 1. 36(s, 18H) Mass(M+Na) : 356 <Exanpl e2>Pr epar ati onof (R) - 3-
(benzyl oxycar bonyl am no)-4-(2,4,5-trifluorophenyl)but anoic
aci d( Chem cal  For nmul Z%UfroE(S%%-t-but oxy-2-(t- .
butoxycaﬁﬁﬁﬁ?ff-ﬁggxggu LnBicvakgy were a&hed and then stirred for 10
minutes. An organic layer was isolated, dehydrated with
magnesium sulfate, and then concentrated under reduced
pressure. A concentrated residue was isolated with column
5 chromatography {n-hexane:ethyl acetate=20:1) and then
concentrated under reduced pressure to obtain 2.62 g of a
title compound.
'H NMR (CDCl;, 400MHz) & 7.02(m, 1H), 6.87(m, 1H),
5.11(br, 1H), 4.07(br, 1H), 2.82(dd, 1H), 2.77(dd, 1H),

10 2.45(dd, 1H), 2.35{(dd, 1H}, 1.44{s, S9H), 1.3>5(s, GH)

Step 4: Preparation of (R)-3-(t-butoxycarbonylamino)-4-

(2,4,5-trifluorophenyl)butancic acid (Chemical Formula 2)

15 1.31 g of (R)-t-butyl 3~ (t-butoxycarbonylamino)-4-(2,4,5-
trifluorophenyl)butancate, 16 mL of methylene chloride, and 16
mL of triflucrcacetic acid were added to 100 mL flask and the
resulting reaction solution was stirred for 6 hours. After
completing the reaction, the reaction solution was
20 concentrated under reduced pressure and 16 mL of methanol was
added to the concentrated residue. The reaction scolution was
cooled to 0 T, 2.82 g of sodium hydrogen carbonate and 0.77
mL of di-t-butyl dicarbcnate were added, and then stirred for
6 hours while the reaction temperature was naturally increased

25 to room temperature. After completing the reaction, the
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64ngof 3- (t - but oxycar bonyl am no) -4-(2, 4, 5- trifluorophenyl)butanoate
was produced by using the sanme 20 nethod with that of Steps 1 to 3 of
Exanple 1. For Step 4 of Exanplel, tetrahydrofuran/ waterandN

(benzyl oxycar bonyl oxy) succi ni m de were used i nstead of methanol and
di -t-butyl dicarbonate, respectively, to obtain 40 ng of a title
conmpound. 251 H NWMR (CDC13, 400MHz) 6 7.45-7.18(m 5H), 7.05(m 1H),
6.83(m 1H),5.37(d, 1H), 5. 10(s, 2H), 4. 52-4.16(m 1H), 3.01-2.85(m 2H),
2.78-2.42(m 2H) Mass (M+1l) : 368 5<Exanpl e 3> Preparation of

(1) ggggﬁ%gggéggmon ig%”; oL dbrBntraith! (i oPRERY LA L3RG e

gfébijgfg%%%féghﬁ;gé;?%éﬁgyﬁ%&%@&%’%ﬁhoﬁb'ﬁioéfm%%€%¥“éé£%”a ded; and

but oxycarbanylam na)- 4-0ydpoxyhutagoat &, aque uép%a§?ﬁ29a§fﬁékggtﬁdbf

conpound was obtained by using the sanme nethod with

Exanpl e %@o@éﬁepﬁothﬁl‘@§3'ékd then 2 N hydrochloric, acid aqueous
(benzyl oxy) - 2-(t - but oxycar bonyl am no) - 4- oxobut anoi ¢ acid (500 ng) was

used pnstseadtobn( Brsddiroppédxye 2adi bsit oxycanbdnyl anThe) aduexabul aper C
acid in Step 1 of Exanple 1. 1H NWMR (CDCl13, 400MHz) 67.27(m 5H),
5.16(m 3#p, extracted with methylene chloride:methanol=10:1 solvent,
dehydrated with magnesium sulfate, and then concentrated under
reduced pressure to obtain 828 mg of a title compound.
s NMR (CDCls, 400MHz) & 7.04(m, 1H), 6.89{(m, 1H),
10 6.08(br, 1H), 5.04(br, 1H), 4.13(br, 1H), 2.88(br, 2H),
2.62(m, 2H), 1.36(s, 18H)

Mass (M+Na) : 356

<Example 2> Preparation of (R) -3-
15 (benzyloxycarbonylamino) —4- (2,4 ,5-trifluorcphenyl)butancic
acid {Chemical Formula 2) from (S) —~4-t-butoxy-2- (t-
butoxycarbonyl) -4-oxobutancic acid
o4 mg of 3-(t-butoxycarbonylamino)-4-(2,4, 5-
trifluorophenyl)butancate was produced by using the same
200 method with that of Steps 1 to 3 of Example 1. For Step 4 of
Example 1, tetrahydrofuran/water and N-
(benzyloxycarbonyloxy) succinimide were used instead of
methanol and di-t-butyl dicarbonate, respectively, to obtain
40 mg of a title compound.

25 14 NMR (CDCls, 400MHz) & 7.45~7.18(m, 5H), 7.05(m, L1H),
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4.00(m 1H), 3.68(m 2H) 2.66(m 2H), 2.40(s, 1H), 1.41(s, 9H 20Step
2: Preparation of (S)-t-butyl 2-(2-benzyl oxy-2-

oxoet hyl )aziridi ne-|-carboxylate (Chem cal Fornula 5) 239 ny
of atitle conpound was obtained by using the same nethod with that
of Step 2 of Exanple 1, except that (S)- benzyl

3- (t - but oxycar bonyl am on) - 4- hydr oxybut anoate (402 ng) 25 was used
instead of (S)-t-butyl 3-(t-butoxycarbonylam no)-4- hydroxybutanoate
in Step 2 of Exanple 1. 1H NIVR (CDC13, 400MHz) 67.34(m 5H), 5.13(m

SSt ep:2% I53r96(e?§r5‘t'| oi%B'(?(R) ‘cél 11 99(9 101@ by ?)(84 5, 16(m, 1H),
but oxycagqﬂxlzagwrg) élH)( 2 fl 7‘% t2r |4le Hor%))henyl ) but anoat e (Chem cal

Formul a ‘of a |tIe cbrrpound was obt ai ned by using the
same met hod wiyfy ot ha 19f_S§@33 3 'of Exanple 1, except that (S)-t- 10

butyl 2-(2-benzyl oxy-2-oxoethyl)aziridine-I-carboxylate (100 ng) was

used instead O (S)-t-butyl 2-(2-t-butoxy-2-

oxoet hyl )aziridine-1-carboxylate in Step 3 of Exanple 1.

11-1 BVR ( CDCkKExahPQ&H3) BrepafamidiHof GRIGEM(tibitoxycarbonylamino) -

4-(2,4,5-triflucrophenyl) butancic acid {Chemical Formula 2)
from {S) —4-benzyloxy—-2- (t-butoxycarbonylamion) —4-oxobutanoic
acid

Step 1: Prepatration of (S)-benzyl 3-(t-

10  butoxycarkonvlamino)-4-hydroxybutancate

402 mg of a title compound was obtained by using the same
method with that of Step 1 of Example 1, except that (S)-4-
(benzyloxy) -2-(t-butoxycarbonylamino)-4-oxobutanoic acid (500
mg) was used instead of {S)-4-t-butoxy-2-{t-
15 butoxycarbonylamino)-4-oxcbutancic acid in Step 1 of Example
1.
'H NMR (CDCl;, 400MHz) & 7.27(m, 5H), 5.16(m, 3H),
4,00(m, 1H), 3.68(m, 2H) 2.66(m, 2H), 2.40(s, 1H), 1.41(s, SH)

20 Step 2: Preparation of (8)-t-butyl Z-{2-benzyloxy-2-

oxoethyl)aziridine-l-carboxylate (Chemical Formula 5)

239 mg of a title compound was obtained by using the same
methcd with that of Step 2 of Example 1, except that (S)-
benzyl 3-(t-butoxycarbeonylamion)-4-hydroxybutancate (402 mg)

25 was used instead of (S)-t-butyl 3-(t-butoxycarbonylamino)-4-
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6.86(m 1H), 5.11(m 3H), 4.12(m 11-1), 2.81(m 2H) 2.56(m 152H),
1.35(s, 91-) Step 4: Preparation of (R)-3-(t-butoxycarbonyl am no)- 4-
(2,4,5-trifluorophenyl)butanoic acid (Chemcal Formula 2) 58 ng of
(R) -benzyl 3-(t-butoxycarbonylam no)-4-(2,4,5- 20
trifluorophenyl)butanoate, 3 nL of nethanol, and 20 ng of 10 w %

pal | adi um carbon were added to 25 nL flask and the resulting reaction
solution was stirred. A hydrogen gas was bubbled for 2 hours at room
tenperature; the reaction sol ution was filtered by passi ng through

celite, shed with 15 nlL of 25 I acet and the filtrate was
concentrﬁgféj(%oﬁfﬁfg%%a?“éﬂ%e]dﬁ‘ g ealjn' 44 ng of atitle
conpound. | H hYR(GC13, 40QNHz 4(?0%4%9‘}(”‘6 H) 500890y 5. 13(m, 2m),

2.59(m, 2H) 2.37(m, 2H), 1.99(d, 1H), 1.43(s, 9H)

5 Step 3: Preparation of (R) —benzyl 3-(t-

butoxycarbonylamino)-4-(2,4,5-trifluorophenyl)butancate

(Chemical Formula 6)

58 mg of a title compound was cbtained by using the same

method with that of Step 3 of Example 1, except that (S)-t-

10 Dbutyl 2-{2-benzyloxy-Z-oxoethyl)aziridine-l-carboxylate (100

mg) was used instead df (S)-t-butyl 2-(2-t-butoxy-2-
oxoethyl)aziridine-l-carboxylate in Step 3 of Example 1.

'H NMR (CDCls, 400MHz) & 7.37(m, S5H), 6.96(m, 1H),

6.86(m, 1H), 5.11(m, 3H), 4.12(m, 1H), 2.81l(m, 2H) 2.56(m,

15 2H), 1.35(s, OH)

Step 4: Preparation of (R)-3-(t-butoxycarbonylamino)-4-

(2,4,5-trifluorophenyl)butancic acid (Chemical Formula 2)

58 mg of (R)-benzyl 3-{t-butoxycarbonylamino)-4-(2,4,5-

20 trifluorophenyi)butancate, 3 mL of methanol, and 20 mg of 10
wt% palladium/carbon were added to 25 mL flask and the
resulting reaction solution was stirred. A hydrogen gas was
bubbled for 2 hours at room temperature; the reaction solution

was filtered by passing through celite, washed with 15 mL of

25 ethyl acetate, and the filtrate was concentrated under reduced
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1H), 6.08(br, 2.62(m 1H),5.04(br,1H), 2H),1.36(s,18H) 4.13(br, 1H),
2.88(br, 2H), 5Mass (MtNa) : 356 <Exanpl e 4> Preparation of
(R)-3-(t-butoxycarbonylamno) - 4 -(2,4,5 -trifluorophenyl)butanoic
acid (Chemcal Formula 2) from

(S)-2-(t-butoxycarbonyl am no) - 4- net hoxy- 4- oxobut anoi ¢ 10 acid

St epl: Preparati onof (S)-net hyl 3-(t-

but oxycar bonyl am no) - 4- hydr oxybut anoat e

pressure to cbtain 44 mg of a title compound.

'Y NMR (CDCl;, 400MEz) & 7.04(m, 1H), 6.89%(m, 1H),
6.08(br, 1H), 5.04(br, 1H), 4.13(br, 1H), 2.88(br, 2H),
2.62(m, 2H), 1.36(s, 18H)

5 Mass (M+Na) : 356

<Bxample 4> Preparation of (R)-3-{t-butoxycarbonylamino)-
4-(2,4,5-trifluorophenyl)butancic acid (Chemical Formula 2)
from (8) -2- (t-butoxycarbonylamino) ~4-methoxy—-4-oxobutanoic

10  acid

Step 1: Preparation. of {S)-methyl 3-{t-

butexycarbonylamine) —4-hydroxybutancate

1.23 g of a title compound was obtained by using the same
method with that of Step 1 of Example 1, except that (5)-2-(t-
15 butoxycarbonylamino)-4-methoxy-4-oxobutancic acid (2.0 g) was
used instead of (8)-4-t-butoxy-2-(t-butoxycarbonylamino)}-4-
oxobutanocic acid in Step 1 of Example 1.
"H NMR (CDCls, 400MHz) & 5.19(s, 1H), 3.97(m, 1H),
3.68(m, 5H), 2.62(m, 2H), 2.45(s, 1H), 1.42(s, SH)
20

Step 2: Preparation of {S)-t-butyl 2-(2-methoxy-2-

oxoethyl)aziridine~l-carboxylate (Chemical Formula 5)

820 mg of a title compound was obtained by using the same
method with that of Step 2 of Example 1, except that (8})-

25 methyl 3-(t-butoxycarbonylamino)-4-hydroxybutancate (1.23 qg)
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1.23 g of a title conpound was obtained by using the sane nethod with
that of Step 1 of Exanple 1, except that
(S)-2-(tbutoxycarbonyl am no) - 4- net hoxy- 4- oxobut anoic acid (2.0 g) was
used instead of (S)-4-t-butoxy-2-(t-butoxycarbonyl anm no)-4-
oxobutanoic acid in Step 1 of Exanple 1. IH NVR (CDC13, 400MHz)
65.19(s, 1H), 3.97(m 1H), 3.68(m 5H), 2.62(m 2H), 2.45(s, 1H)

1.42(s, 9H) 20 Step 2. Preparation of (S)-t--butyl

2- (2- met hoxy- 2- oxoethyl)aziridine | - carboxyl ate (Chemical Formula 5)
820 ngy of a t|t und mas bta ned. by usi the s gIe thod wi t h
that of SR 5% ERARPIG ©F dRdapt PEhEl C5)\t DaCHEYFRACoRylamine) “u-

3-(t- but9¥X%grb$ %uﬁg%gg)%éli} %XXQU%QQHaie:fl 23 g) was used

i nst ead o oxycar amno) - 4- hydroxybutanoate
in Step 2 of a 40 63. 7
1H . 2. 65(dd, (dlazll\_/b%d% 5 %“”‘é@l 43(§§ 23.5'“9“?, 26m

St ep3: Pr@p@gaadpn@ﬁifﬁznﬁi@yl%HGL 1.98(d, 1H), 1.43(s, OH) _
but oxycar bonyl am no) - 4- (2, 4, 5- trlfluoropheny )butanoate (Chemi cal

For muba 6)

Step 3: Preparation of (R) -methyl 3={t~-

butoxycarbonylamino)-4-(2,4,5-trifluorcphenyl)butanoate

(Chemical Formula 6)

53 mg of a title compound was’ obtained by using the same

10 method with that of Step 3 of Example 1, except that (S)-t-

butyl 2—(2—methoxy—2—oxoethyl)aziridine—l—carboxylate (70 mg)

was used instead of (S)-t-butyl Z2={2-t-butoxy-2-
oxoethyl)aziridine-l-carboxylate in Step 3 of Example 1.

" NMR (CDCl;, 400MHz) & 6.96(m, 1H), 6.87(m, 1H},

15 5.09(br, 1H), 4.10{(br, 1H}, 3.69(s, 3H), 2.83(m, 2H), 2.56(m,

2H), 1.36(s, 9H)

Step 4: Preparation of (R)-3-(t-butoxycarbonylamino)-4-

(2,4,5-trifluorophenyl)butancic acid (Chemical Formula 2)

20 53 mg of (R)-methyl 3-(t-butoxycarbonylamino)-4-(2,4,5-
trifluorophenyl)butancate, 1.5 mL of tetrahydrofuran, and 0.5
mL of water were added to 25 mlL flask and the resulting
reaction solution was cooled to 0 T. 7.32 mg of lithium
hydroxide was added to the reaction scolution and stirred for 6

25 hours while the reaction temperature was naturally increased
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53 ng of a title conpound was obtai ned by using the sane W net hod
with that of Step 3 of Exanple 1, except that (S)-tbutyl

2- (2- met hoxy- 2- oxoet hyl )aziridi ne-|-carboxylate (70 ng) was used
instead of (S)-t-butyl 2-(2-t-butoxy-2-

oxoet hyl )aziridine-1-carboxylate in Step 3 of Exanple 1.

|H NMR (CDC13, 400MHz) 6 6.96(m 1H), 6.87(m 1H), 5.09(br, 1H)
4.10(br, 1H), 3.69(s, 3H), 2.83(m 2H), 2.56(m 2H), 1.36(s, 9H)
Step 4. Preparation of (R)-3-(t-butoxycarbonylam no)-4-

(2,4,5- trlfluorophen | ) but anoi cid (Ch cal Formula 2 20 5

of (R mehyioC8 (e boEa foFbIerony, be Hedcflon, s AL OF

trlfluorggﬁﬁg_ %F%ga%%g f% §kn%fof tetrahydrof yran, . nghg.§.ggtggn

wat er were and e resulti ng reac I on SO utlon

was COO'%%lEngn anf %&iﬂiéﬁ fdfhi@”hgﬁgfg§'delﬁﬁsa t9a§@@ was
reaction solution and stirred for 6 25 hours while the reaction

tenperatHE%l@@@dnak%BébHYaanfe@SGQmui02rﬁomhkﬁﬂkﬁié££&eacf&t%hueous
conpleting the reaction, 5 nL of ethyl acetate and 5 ml of water were

addedstos@h&tﬂeacWaendsoppéd0h0a9d36$trtedeoB ~40 nThet esuedns afagens
| ayer was isolated, cooled at 0 t, and 2 N hydrochloric acid aqueous
5 sol uti caswesxtdrespeed idhadpeshy tane HBLaridriacigiaaolsly ay esondsnt,
extracted with nethyl ene chloride: net hanol=10: 1 sol vent, dehydrated
with magRESYORREERHIED mRENaem cunceher atkd HhRRercIEEIcEdtEFeLRtrE

%? ggzﬁiﬂfégcggngg%%§5%§6€3 S pE97ROLH s &é*o 3 (ERTL3 o d0M )
W6. 08( br, ( 2 62( %
1.36(s, 18H) I\}gsgﬁ%#a%ci’BSé&HQ@g&m f)lirétl o‘f(%
10 6.08(br, 1H), 5.04(br, 1H), 4.13(br, 1H), 2.88(br, 2H),
2.62(m, 2H), 1.36(s, 18H) '

Mass (M+Na) : 356

<Example 5> Preparation of (R) =3-(t~
15 butoxymethyl)piperazine-2-cne  or salt  thereof (Chemical
Formula 3)

Step 1: Prepartion of (R)—-methyl 2=

{benzyloxycarbonylamino) -3—t-butoxypropancate

130 L of methylene chloride was added; 20.5 g of (R)-

200 methyl 2=-{benzyloxycarbecnylamino) -3-hydroxypropanate to a
reactor; then stirred for 30 minutes; and then 0.4 kg of
sulfuric acid was added. Isobutylene gas was bubbled for 24
hours while its temperature was maintained at 20~25 C. After
completing the reaction, 18 L of saturated sodium hydrogen

25 carbonate agqueous solution was slowly added, stirred for 1
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15 but oxynet hyl ) pi perazi ne-2-one or salt thereof (Chem cal Formnula 3)
St epl: Preparti onof (R) - met hyl 2-

(benzyl oxycar bonyl am no) - 3-t - but oxypr opanoate 130 L of nethyl ene

chl ori de was added; 20.5 g of (R)- 20 net hyl

2- (benzyl oxycar bonyl am no) - 3- hydr oxypropanate to a reactor; then
stirred for 30 mnutes; and then 0.4 kg of sulfuric acid was added.

| sobut yl ene gas was bubbled for 24 hours while its tenperature was
mai ntai ned at 20-25 t. After conpleting the reaction, 18 L of

saturated sodi um hydrogen 25 carbopat e agueous .sol utio s slow
Sdded . stiiradarbs Lienngls TSRS hEY S AR E er Gakt: 20 SPEMINS
kg of sodi ul fate added .t o e organj ayer, stijr o]
hour, fi IStug%l N vw\ngéshea?dsegn%dci htehne t%lggafrlul(%ri;%gel%/(lasgtlf’:lornr(s:ee&ntfroa ej(c'j {ll?]%r]éf
reduced pressyrg tQ. Q@i 203 k0 t9b 258 ithee COMPUILentDtial iR,
(CDC13, 400MHz) 6 7.36-7.30(m5H), 5.59(d, 1H), 5.10(s, 2H), 4.44(m
1H), 3. 8Qtuctt) pr8sdi3s t3kdbtadnd86 Adlof b XAkSe 8bhpound.
St ep2: Prepar ati onof (R) - Met hyl 2- am no- 3-t -

5 'H NMR (CDCls, 400MHz) & 7.36~7.30(m,5H), 5.59(d, 1H),

5.10(s, 2H), 4.44(m, 1H), 3.80(m, 1H), 3.73(s, 3H), 3.56(m,

1H), 1.10(s, SH)

Step 2: Preparation of (R) -methyl 2—-amino-3-t-

10 butoxypropanocate (Chemical Formula 7)

330.0 L of methancl was added and 66.0 kg of (R)-methyl
2-{benzyloxycarbonylamino)-3-t—~butoxypropancate was added to a
hydrogen reactor; and then purged with nitrogen. 4.95 kg of
paliadium/carbon (10 % water mixture) was added and hydrogen

15 was filled to maintain at 5 bar of pressure. It was stirred
for 60 minutes, filtered, washed, and then concentrated under
reduced pressure. 132.0 L of ethyl acetate and 88 L of water
were added tc a concentrated residue; stirred for 10 minutes;
an organic layer was isolated (in 6 times), dehydrated, and

20 then concentrated under reduced pressure to obtain 27.5 kg of
a title compound.

' NMR (CDCl;, 400MHz) & 4.21(m, 1H), 3.82(s, 3H),
3.74~3.88(m, 2H), 1.20(s, 9H)

25 Step 3: Preparatiocn of (R)-methyl 2=(2-
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10 but oxypropanoate (Chem cal Fornula 7) 330.0 L of nethanol
was added and 66.0 kg of (R)-nethyl

2- (benzyl oxycar bonyl am no) - 3-t - but oxypr opanoate was added to a
hydrogen reactor; and then purged with nitrogen. 4.95 kg of

pal | adi um carbon (10 % water m xture) was added and hydrogen 0 was
filled to maintain at 5 bar of pressure. It was stirred for 60

m nutes, filtered, washed, and then concentrated under reduced
pressure. 132.0 L of ethyl acetate and 88 L of wat er were added to a

concentrat ed r?sidue bstlrred for oanlc Ia er was
i sol at ed ‘BSHZE LK HEESLORE) etl 1@ 14 3 dhder
reduced Pl yre,t BQ 27 5 kg of atitle conpound NNR (CDC13,

400MHz) . , 3H), 3.74-3.88(m 2H), 1.20(s, 9H)

255t ep3: Prepaﬁ%@'OWQf(Rl2§E§hym%'(2<1§1 methanol and 5.04 kg o
(benzyloxycarbonylan1no)ethylanlno) 3-t-but oxypropanoat e (Chenlcal
For mul a &hdilkeyhhdBardhididle MRihandeandcS. 84 rtkgsef reactor, cooled
sodiuncyanoboroﬁydrlde were added to a first reactor, cooled 5 to

| ess shard0 IYess@andh&hem 5T47 kgdofthzhna .ahl okg d@f\l\laﬁir&ddeldloﬁiﬁﬁe Lwes
met hanol and 31 kg of 2-oxoethyl carbamate were added to a second
react or, agldeHed tH59 F, cdndnetiemds. ankg3bf kgRodnet tygoethylcarbamate
2- am no- 3-t - but oxypr opanoat e was added. The sol ution _produced in the
first rea@ﬁ@raﬂdgduNﬁeéuéﬁ@pyddrﬁéﬁﬁﬁra(ﬁQQi@dséébﬁh Feaendr thprs28.1

t t d,t t dth tl df
hours. - AMBeP oo SRS { RESPLART TG @Lfcﬁ%y‘ééﬁéeﬁgat%oﬁ% oideds | he”

concentr e r.esSs 9 I n

o 1 sopr ant SRy DA P P o SOl RRELE S 00
sol i dowag of itheeredopt eaehbte B%g t%ﬁ eEQ@HI¥a§Q§dlﬂt£@ased to room
i sopropyl et her: ethyl acetate= 2: . The filtrate was washed with

310 L of t&fmpufatﬂﬁe,sodmnthgﬂrQggﬁr@@rb@ﬂazehbﬁrg ti mEscandohpesting
washed with 310 L of brine. An organic |ayer was dehydrated with 50.0
kg of sodhemmaddtdtos, filh¢eredction solution was concentrated under
reduced pressure; 93 L of ethyl acetate and 186 L of
isopropylether were added; stirred for 5 minutes; the
15 resulting solid was filtered with celite pad; and then washed
with isopropylether:ethyl acetate=2:1 (93 L}. The filtrate
was washed with 310 L of saturated sodium hydrogen carbonate
in 7 times and then washed with 310 L of brine. An organic
layer was dehydrated with 50.0 kg of sodium sulfate, filtered,
20 washed, and then concentrated under reduced pressure to obtain
35.5 kg of a title compound.
4 NMR (CDC1;, 400MHz) & 7.36~7.28 (m,5H), 5.09(s, 2H),
3.72(s, 3H), 3.71~3.52(m, 3H), 3.33 (m, 4H), 1.13(s, SH)

25 Step 4: Preparation of (R)-3-(t-butoxymethyl)piperazine-
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20 washed, and then concentrated under reduced pressure to obtain
35.5 kg of a title compound. | H NMR (CDC13, 400MHz) 6
7.36-7.28 (m5H), 5.09(s, 2H), 3.72(s, 3H), 3.71-3.52(m 3H), 3.33
(m 41-), 1.13(s, 9H) 25Step 4: Preparation of

(R) -3-(t-butoxynet hyl) pi perazine- 32 2-one (Chem cal Formula 3)

39. 5kgof (R) - et hyl 2- ( 2-

(benzyl oxycar bonyl am no) et hyl am no) - 3-t - but oxypr opanoat ewas di ssol ved
in 276 L of nmethanol in a reactor; purged with 5 nitrogen; 5.9 kg of
pal | adi urg carb n 10 % water m xture) was added and stirred for 3

hours whid~ was mai ntained at 10 bar. The
reaction sol utyon was filtered, concentrated u&g ﬁg#ced pressurs,
and then agai n"azeot r oped addi ng L of isoO ropy her. 158°r

(115 kg)(Q%n@&iéQQ&Qﬂﬂéfpigﬂincg%th v 3mi K9) - ﬁﬁtjﬂdﬁgxyﬁﬁgbgﬁgat@nd %Qs4

kg of silica gel were a to a concentrated solution, stirred f

hour, decarebession{ibveread, candddremogoncentr a&@&tﬂmer uﬁ@é&edlth
pressure. A concentrated resi due was azeotroped by addlng 30 L of

net hanol niamdgthenSadcagceit paf dddsah{td iorand 01% 22t dr afixtetbanehs
were added to a reactor. After purging with nitrogen, 11.85 kg of

pal | adi umtdadbend( $01ivraat épr nBxhavey wabkladded hygnbachewressuredwasr
6 hours while hydrogen pressure was maintained at 15 bar. The
reaction “§6PE?FBﬁdwa3§ fEPté?aéa ahe tIReTtéBRc et ISR uteRr frléaeééa

oot A G PR e Sl

S g oy e el g s e e o

stirnpng 1Isep§obyﬂ§@aeﬂhe3@r19am§ }&?Y%f Vs A5 dehwdeat bag- Bl iergdor
with 50 kg of sodi um sulfate to obtain

silica gel were added to a concentrated solutlon, stirred for

1 hour, decompression—-filtered, and then concentrated under

reduced pressure. A concentrated residue was azeotroped by

adding 30 L of methanol, and then a concentrated solution and

15 221 L of methanol were added to a reactor. After purging with

nitrogen, 11.85 kg of palladium/carbon (10 % water mixture)

was added, and then stirred for 6 hours while hydrogen

pressure was maintained at 15 bar. The reaction solution was

fiiltered, and then concentrated under reduced pressure. An

20 aqueous layer was 1isolated in twice by adding 80 L of

isopropylether and 80 L of purified water to the concentrated

soluticn. An organic layer was isolated after adding

methylene chloride/isopropanocl=5:1 (126 L) to the aqueous

layer and then stirring in 5 times. The organic layer was

25 dehydration-filtered with 50 kg of sodium sulfate to obtain
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9.7 kg of a title conmpound. IH NVR (400 MHz, CDC13) 6
6.41(brs, 1H), 3.76(m 3H), 3.63(m 1H), 3.52(m 1H), 3.42(m 1H),
3.28(m 1H), 3.16(m 1H), 2.95(m 1H), 2.45(brs, 1H), 1.17(s, 9H) 5
Step 5: Preparation of (R)-3-(t-butoxynethyl)piperazi ne2-one

di -p-toluoyl-L-tartrate (Chem cal Fornula 3) A sol ution that
was prepared by dissolving 100.0 g of

(R)-3-(t-butoxynethyl)pi perazine-2-one to 500 nL of acetone, 10 and
then by dissolving 207.4 g of di-p-toluoyl-L-tartaric acid to 700 m

of acetone was slowly,. added to a reactor. The resulting reaction
solutionqhégﬁgtPFr@dX?EiEJFQWHﬁ“Pdand then resulting solid was
filtered to ohtainh 25 f a title gconpo . IH (400, NHz,
DVBO) 68. 03( br ,IQ¢%,&9ﬁ%g¥ Zr P&?iﬁ.sg(g?'gﬂﬁ?“%.e ] §F§§(m’ 3H),
3. 55- 3. 66{ 93 (R 11P§-,183.3522(I%1,( MuRH) 3. 82 G miﬂg,"') 3.283R(S1ub 3.16(m,
1.10(s, 9H) _ <Exanpl € 6> Preparation o

(R -4-[(Rm3- ambBomd- (1) 4. 5:42@rs, 1H), 1.17(s, 9H)
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazi ne-2-one
(Chenmiscal Formula 1) hydrochl oride

Stepl: Preparationoft-butyl (R -4-[(R)-2-(t- _ ‘
but oxynet hyl ) S3epxdpi prirepanagiony it 4(Rix@-ILcRuoBymethyl)piperazine—

trifIuorgggfnyl)butane-Z-ylcarbanate ,
251. 0gof ERP1S- f1 pRr by dmpcaiirabea(fhemical Formula 3)

A solution that was prepared by dissolving 100.0 g of

7

(R)-3-(t-butoxymethyl)piperazine-2-cne to 500 mL ‘of acetone,

10 and then by dissolving 207.4 g of di-p-toluoyl-L-tartaric acid
to 700 mL of acetone was slowly added to a reactor. The
resulting reaction solution was stirred for 1 hour, and then
resulting solid was filtered to obtain 251.4 g of a title
compound.

15 'H NMR (400 MHz, DMSO) & 8.03(brs, 1H), 7.83(d, 4H),
7.32(d, 4H), 5.67(s, 2H), 3.55-3.66(m, 3H), 3.18-3.29 (m, 3H),
3.04(m, 1H), 2.36(s, 6H), 1.10{s, O9H)

<Example 6> Preparation of (R)-4-[(R)-3-amino-4-(2,4,5-
20  trifluorophenyl)butanoyl]-3- (t-butoxymethyl)piperazine-2-one
{Chemical Formula 1) hydrechloride

Step 1: Preparation of t-butyl (R)Y-4—-[(R)-2—-(t-

butoxymethyl) -3-cxopiperazine-1-yl]-4-oxo-1-{2,4, 5-

trifluorophenyl)butane-2-ylcarbamate

25 1.0 g of (R) -3-t-butoxycarbonylamino-4-(2,4, 5-
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trifluorophenyl)butanoic acid (Chem cal Fornula 2) was dissolved in
15 mL of nethylene chloride, and then the resulting reaction solution
was cooled to O t. Wile the reaction solution was stirred, 0.43 nL
of 4-net hyl norpholine 5 was dropped; after 10 minutes, 0.47 nL of

i sobutyl chl orof ormate was dropped; and then stirred for 1 hour. The
resulting solid was filtered with diatomte; was washed with 5 m of
net hyl ene chloride; and then the filtrate was cooled to O r. A
solution that was prebared by Wdissol ving 838 ng of

(R) - (3-t-butoxynet hyl ) pi perazi.ne-2-one (Chemcal_ Formula.3) to 3 ni
of tetrafydr BFﬁﬂﬂéﬂ%PWRFQHP%ﬁ dFFs prggyﬁgﬁﬁﬁ}anﬁﬁgmﬁé?e ddded"Ed
the cooled filtrate, a then stirred for 1 hour. . Next,_]i S

i uted deRosef b ey Mo e a ¥ TR Ne i (R
then an %’ﬁ%’i‘tﬁ é5 ﬂe%%%ﬁo}ﬁ‘@f%o‘igm@xgpaua%”'&%‘.LC‘H"tE@t gd i th SEH
sul fate. resi dae Was purifiéd wth col umm chronmat ography to obtain
838 ng ofredcthibhe se0MROYAdwas stirred, OLH3INWR (AOO4 Mdz:nCReBhobine
7.03(m 1H), 6.88(m 1H), 5.97(m 1H), 5.48(m 1H), 4.16-4.07(m 1H),
4.02-3. 9%@m 1Hirogpad74( mafdr 3. 310m 2kfnuBeA(m M7, 2.82(m of
2H), 2.80(m 1H), 2.59(m 2H), 1.34(d, 9H), 1.13(s, 9H) Step

2: Pr epar dsobntgl¢R}lomo [¢R)at® anppo-deqp@edl;5-and then stirred for 1
trifluorophenyl)butanoyl -3-(t-bu10xynethy|%piperazine-Z-one, 25
(Chenicamopérnul%pQ)rﬁ§ U ofPHd Was fliltered with diatomite; was
97nmgof t - but

| (R)-4:[ (R).-2-(t-butoxynet -3- .
oxops per AFFHESTHYTh. 5 Bkook. PCHYEAS | AL e NS, filerate
yl carbamat e of the. above St 1 di ssol.ved | al _ of nethanal,, 2
o ONCRYr SRRTER o heil et hy 1 e r S 5t tHed @ and ke ' BF
stirngd {BLs310044S &g r aeM Lenpaiat W e. plRex RSk {1 N J8aGEha02-one
m xture was concentrated and deconpression-dried to obtain 64 ng of a
title conpedndcas FPofmam @) S@ i¥.mlL of tetrahydroflibaANVEWG4001 Mz, of

00300) 6 7.37(m 1H), 7.23(m 1H), 4.80(m 1H), 4.59-4.40(m 1H),
3.93(m tH)ipofroPyBet88(ramidld) were added to the cooled filtrate, and
then stirred for 1 hour. Next, it was diluted with 20 ml of
ethyl acetate; washed with brine in twice; and then an organic
15 layer was dehydration-concentrated with magnesium sulfate. A
residue was purified with column chromatography to obtain 838

mg of a title compound.

'H NMR (400 MHz, CDCls) & 7.03(m, 1H), 6.88(m, 1H),
5.97(m, 1H), 5.48(m, 1H), 4.16~4.07(m, 1E), 4.02~3.91(m, 1H),
20 3.74(m, 2H) 3.37(m, 2H), 3.24(m, 1H), 2.92(m, 2B), 2.80(m,

14}, 2.59(m, 2H), 1.34(d, 9H), 1.13(s, 9H)

Step 2: Preparation of (R)-4-[(R)-3—-amino-4-(2,4,5-

trifluorophenyl)butanoyl]-3-(t-butoxymethyl)piperazine-2-one

25 {Chemical Formula 1) hydrochloride
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MB. 70(m 1H), 3. 38(m 2H), 3. 27(m 1H), 3. 07(m 2H), 2.89-2.66(m 2H),
1.18(s, 3H), 1.11(s, 6H) Mass (M1l) : 402 <Exampl e 7>
Preparation of (R -4-[(R)-3-am no-4-(2, 4, 5-
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazi ne-2-one

(Chem cal Formula 1) Stepl: Preparationofbenzyl (R -4-[(R)-2-(t-

but oxynet hyl ) - 3- oxopi per azi ne-1-y1] - 4- oxo- 1- (2, 4, 5-
trifluorophenyl)butane-2-yl carbanmate 2065.7 g of a title conpound
was obtai ned by using the sane nethod with that of Step 1 of Exanple

6, t that_50.0 g of (R):3:(benzyl i no)-4- (2,4, 5
tri ?Tﬁgrpopheﬁﬁ—") buF‘éﬂ%oiOE’fgci) B']%‘%%IY n?’7(0%)%?{[g%?%é?ﬂ%gtoxﬁnethyﬁ) -3-

but oxynet %}Li LN _-%-o_e_og{i-_-_ | woyl - L~ t A
DUt R e LA RLPSLAFLDE: 00 -0 1 UL LALHLR 1965
trifluorqphenyljbutang cagcl dapd(R) <31l -1 was dissolved in 3 mL of
but oxyl met hyl ) pi per azi ne-2-one, respectively, in Step 1 of Exanple 6.
I H NVR (4@@nhiHez), CDELRL S of. 20n7/n3@fdahddic 7a840Miidthyl ether was
5 added, and then stirred for 3 hours at room temperature. The
resulting reacticn mixture was concentrated and decompression-—
dried to obtain 64 mg of a title compound as a foaming solid.
'H NMR (400 MHz, CDsOD) & 7.37(m, 1H), 7.23(m, 1H),
4.80(m, 1H}, 4.59~4.40(m, 1H), 3.93(m, 1H), 3.90~3.83(m, 2H),
10  3.70({m, 1H), 3.38(m, 2H), 3.27{m, 1H), 3.07(m, 2H),
2.89~2.66(m, 2H), 1.18(s, 3H), 1.11(s, 6H) '

Mass (M+1) : 402

<Example 7> Preparation of (R)-4-[(R)-3-amino-4-(2,4,5-
15 trifluorophenyl)butancyl]-3- (t-butoxymethyl)piperazine—2-one
{Chemical Formula 1)

Step 1: Preparation of benzyl (R)-4-[(R) =2~ (t-

butoxymethyl) -3-oxopiperazine-1-yl]-4-oxo-1-(2,4,5-

trifluorophenyl)butane-2-ylcarbamate

20 65.7 g of a title compound was obtained by using the same
method with that of Step 1 of Example 6, except that 50.0 g of
(R)=3-(benzyloxycarbenylamino)-4-(2,4,5-
triflucorophenyl)butancic acid and 85.7 g of (R)—(3—-t-
butoxymethyl}piperazine-2-one  di-p-toluoyl-L-tartarate were

25 used instead of (R) -3-t-butoxycarbonylamino-4- (2,4, 5-
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5 6.8(m 1H), 6.74 and 6.61(br s, 1H), 5.79(m 1H), 5.00(m 2H),
4.91 and 4.69(m 1H), 4.41 and 4.25(m 11-1), 4.16 and 3.99(m 1H),
3.68-3.90(m 3H), 3.21-3.38(m 21-1), 2.96-3.12(m 2H), 2.59-2.90 (m
21-1), 1.45 and 1.11(s, 91-1) Step 2:Preparation

of (R -4-[(R)-3-am no-4-(2,4,5- trifluorophenyl)

but anoyl1] - 3- (t - but oxynet hyl ) pi per azi ne-2-one (Chem cal Fornmula 1)

65. 7gof benzyl (R)-4-[ (R) - 2- (t - but oxynet hyl ) - 3-

oxopi perazi ne-1-yl11l-4-ox0-1-(2,4,5-trifluorophenyl) but ane- 2-

| carbamat e of the above Step .1 was dissqlved in 409 nL of hanol ;
% sol uti &ﬁlifﬁu&ﬁ%lﬂe%l.)%&%%lﬁal | adi uRC¢Er bon wadiet t ed vﬁ?‘h“gg“ﬁ
f ethyl : h ti f h
ydr ogan T e e AT A e A D e e oo it | i Thad ©F

filteredwithdigtomte, and then 20 concentrated under reduced
pressure to obtain 34.8 g of a title conpound. |HNWVR (400 MHz, CO300)

57.27(m 1H), . f¥MRmM(4db) MHz, CDCls) & 7.20~7.38(m, S5H), 7.04(m, 1H),
5 6.86(m, 1H), 6.74 and 6.61(br s, 1H), 5.79(m, 1H), 5.00(m,
2H), 4.91 and 4.69(m, 1H), 4.41 and 4.25(m, 1H), 4.16 and

3.99(m, 1H), 3.68~3.90(m, 3H), 3.21~3.38(m, 2H), 2.96~3.12(m,

2H), 2.59~2.90 (m, 2H), 1.45 and 1.11(s, 9H)

10 Step  2: Preparation of {(R)-4-] (R)-3—-aminc-4-(2,4,5-

trifluorophenyl) butanoyl]—3—(t—butoxymethyl)piperazine—Z—éne

(Chemical Formula 1)

65.7 g of benzyl (R)-4-[ (R) -2- (t-butoxymethyl)-3-
oxopiperazine-l-yl]-4-oxo-1-(2, 4, 5-triflucrophenyl)butane-2~
15 ylcarbamate of the above Step 1 was dissclved in 402 mL of
methanol; a solution in which 13.1 g of palladium/carbon was
wetted with 92 ml of ethyl acetate was added; and then stirred
for 2 hours under hydrogen pressure of 15 bar. The resulting
reaction solution was filtered with diatomite, and then
20 concentrated under reduced pressure to obtain 34.8 g cof a
title compound.
'H NMR (400 MHz, CDOD) & 7.27{m, 1H), 7.14(m, 1H),
4.56~4.3%9{(m, 1H), 3.96~3.81(m, 3H), 3.70(m, 1H), 3.46(m, 1H),
3.43~3.32(m, 1H), 2.83~ 2.65(m, 3H), 2.58~2.40(m, 2H), 1.16(s,

25 3H), 1.11(s, 6H)
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10

15

20

25

o(m 1H), 3.96-3.81(m 3H), 3.70(m 1H), 3.46(m 1H),
2(m 11-1), 2.83-2.65(m 3H),

Mass (M+1) : 402

<Example 8> Preparation of (R)-4-[(R)-3-amino-4-(2,4,5-
trifluoromethyl)butanoyl] -3- (t-butoxymethyl) piperazine-2-one
(Chemical Formula 1) tartrate

Step 1: Prepartion of (R)=4-[ (R)-3-aminc-4-(2,4,5-

trifluorophenyl) butanoyl] -3- (t-butoxymethyl)piperazine-2-one

{Chemical Formula 1)

60 mg of hydrochloride compound represented by Chemical ’
Formula 1 obtained from Example 6 was added to 10 mL of 5 %
sodium hydrogen carbconate aqueocus solution; 10 mL of
dichloromethane/2-propanol [4/1 (v/v)] mixed solution was
added; was extracted in twice to obtain an organic layer; and
then the organic layer was decompression-dried to obtain 55 mg
of a title compound as a solid.

'H NMR (400 MHz, CD;OD) & 7.27(m, 1H), 7.14(m, 1H),
4.56~4.39(m, 1H), 3.96~3.81(m, 3H), 3.70(m, 1H), 3.46{(m, 1H),
3.43~3.32{(m, 1H), 2.83~ 2.65(m, 3H), 2.58~2.40(m, 2H), 1.16(s,
3H), 1.11(s, 6H)

Mass (M+1) : 402

Step 2: Preparation of (R)=4-[ (R)=3~amino-4- (2,4, 5-

trifluorophenyl) butancoyl]-3-(t-butoxymethyl)piperazine-2-one

(Chemical Formula 1) tartrate

55 mg of the compound of the above Step 1 or Example 7
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2.58-2.40(m 2H),1.16(s, 25 3H),1.11(s, 6H) Mass (M+1)

<Exanpl e 8> Preparation of (R)-4-[(R)-3-am no-4-(2, 4, 5-
trifluoronethyl)butanoyl]-3-(t-butoxynethyl)piperazi ne-2-one

402

was dissolved in 0.56 mL of acetcone; the solution that was

prepared by dissolving 26 mg of L-tartaric acid to 0.35 mL of

ethanol/water [9/1(v/v)] was slowly added; and then stirred

for 30 minutes. 0.56 mL of 2-propanol was again added

5 thereto; stirred for 10 minutes; and then filtered to obtain

77 mg of a title compound as a solid.

'H NMR (400 MHz, CDsOD) & 7.38(m, 1H), 7.22(m,
4.80(m, 1H), 4.59~ 4.40(m, 1H), 4.40(s, 2H), 3.93(m,
3.90~3.83(m, 2H), 3.70(m, 1H), 3.38(m, 2H), 3.27(m,

10 3.07(m, 2H), 2.89~2.66(m, 2H), 1.15(s, 3H), 1.11(s, 6H)

Mass (M+1) : 402

39

1H),
18},

1H),



5 (Chemcal Forrmula 1) tartrate

Stepl: Prepartionof (R)-4-[(R)-3-am no-4-(2,4,5- trifluorophenyl)

but anoyl] - 3- (t - but oxynet hyl ) pi per azi ne-2-one (Chem cal Fornula 1)

60 ng of hydrochl ori de conpound represented by Chemical' Fornula 1
obt ai ned from Exanple 6 was added to 10 nL of 5 % sodi um hydr ogen

car bonat e aqueous solution; 10 nL of dichl oronethane/ 2- propanol
[4/1(v/v)] m xed solution was added; was extracted in twice to obtain
an organic layer; and then the organic |ayer was deconpression-dried

Egogbm%@{% B%A?M% #ﬁe Conpognclu(a?n alls-i;)l Ig 56-4.39(m 1H) l "R

3.96-3.81(m 3H), 3. 70(n1 1H), 3.46(m 1H), 3.43-3.32(m 1H), 2.83-
2.65(m 3H), 2.58-2.40(m 2H), 1.16(s, 3H), 1.11(s, 6H) 20Mass (M+1)
. 402 Step 2: Arepaf athohQf (RsA- [{dRuB @M N8g4- G2 4 i%termediate of
trifluorophenyl) butanoyl]-3-(t- butoxynethyl)plpera2|ne 2-one

(Chem calddpeprtibgl 1) pept idadee-1V255nhiBiobrt heesosgaundl ofoyt hehabowval
Step 1 or Exanple 7 was dissolved in 0.56 nL of acetone; the

sol ut bon FAcratulwag , preeparhednbyi rditdsol fSoldgwatgnmpeattiotafbamiata ati dthe
0.35 nL of ethanol/water [9/1(v/v)] was slowly added; and then
stirred fsithed APMREESiNG: 56 m of 2-propanol was again added 5

thereto; stirred for 10 mnutes; and then filtered to obtain 77 ng o
atitle conpoundcRs ¥ sBFfgaring a compound rearlesmm (200 Chegical

??18?)55 L 38 m3(%H}3yl|_ﬁlng( rQpenl_')r‘lt_:j OIBO(aerl ine rlng ué:mg H}?yﬁ:lnard

3.90-3. 8%%%'5‘): J?f’n?Q(éBrﬁlﬂ?gur% %%E%g@ltéd 2153; rﬂhjéﬁl)i’cal Formula 5; and

10 {Step b) preparing a compound represented by Chemical

f

Formula 2 by introducing an amine-protecting group after
hydrolyzing a compound represented by Chemical Formula 6,

[Reaction Formula 1]

PG
N O F NH © _F NH ©
MOR Step a OR Step b
5 F 6 2
15 (In the abkove Reaction Formula 1, PG is a protecting

group, and R is a lower alkyl of C;-Cs.).

2. The method as set forth in claim 1, wherein the amine-

protecting group is butoxycarbonyl (Boc) or benzyloxycarbonyl

20 {Cbz) .

3. A method for manufacturing an intermediate of
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MB.07(m 2H), 2.89-2.66(m 2H), 1.15(s, 3H), 1.11(s, 6H) Mass (Ml)
402 WHAT IS CLAIMED I S: 1. A nethod for manufacturing an

i nternedi ate of depeptidyl peptidase-IV inhibitor represented by
Chem cal 5 Fornmula 2, as shown in the follow ng Reaction Fornula 1,
t he net hod conpri si ng: (Step a) preparing a conpound
represented by Chem cal Fornmula 6 by ring-opening of aziridine ring
using Grinard reagent in a conpound represented by Chem cal Formula
5; and (Step b) preparing a conpound represented by Chem cal

= compourtli B ¥ ent BOPY o Lol FEGPRPE r P RERRLIBh ) mePEvAFS
PG pc A %F&HH 039R§&bgﬁgﬁﬁ¥rﬂg)the following Reaction Formula 2, the
method comprising:
(Step &’) preparing a compound represented by Chemical
5 Formula 8 by reacting a compound represented by Chemical
Formula 7 with an amine grocup-protected aminocaldehyde compound
and an reduction reagent; and
(Step b') preparing a compound represented by Chemical
Formula 3 or salt thereof by removing the amine-protecting
10 group by triggering a hydrogen reaction in the compound
represented by Chemical Formula 8, and inducing a cyclization,

[Reaction Formula 2]

HN

H,N_ __-CO,Me H .

X Step @’ X Step b’ X 0O

(&)

7 8

(In the above Reaction Formula 2, X is OR!}, SR* or NR'R?,
15 where R' and R? are a lower alkyl of C:-Cs, respectively; in the
case of NR'R?, R' and R® may be 5-membered ring to 7-membered

ring containing hetero atom, O; and HY is a free acid.).

4. The method as set forth in claim 3, wherein the

20 hydrogen reaction uses palladium/carbon.

5. An intermediate represented by the following Chemical

41
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5F6
group, a
set fort

(I'n the above Reaction Formula 1, PGis a protecting
nd Ris a |ower alkyl of Cl-05.). 2. The nethod as
hinclaiml, wherein the am ne-protecting group is

but oxycar bonyl (Boc) or benzyl oxycarbonyl 20(Cbhz). 3. A

met hod f
inhibito
follow n
preparin
a conpou
gr oup- pr

10

15

20

or manufacturing an internedi ate of dipeptidyl peptidase-I1V
r represented by Chem cal Fornula 3, as shown in the

g Reaction Fornula 2, the nethod conprising: (Step a')

g a conpound represented by Chemical 5 Fornula 8 by reacting

t | F | th
G B T eara s HECh el h d e S MReD T REE5EREST o
Chemical Formula 3 as set forth in claim 3:

[Chemical Formula 8]

H
Cbz. A~ _N CO,Me
N

X

(In the above Chemical Formula 8, X 1s the same as

defined in Reaction Formula 2 as set forth in claim 3.)

6. An improved method for manufacturing dipeptidyl
peptidase-IV inhibitor represented by Chemical Formula 1, as
shown 1in the following Reaction Formula 3, the method
comprising:

(Step 1) preparing a compound represented by Chemical
Formula 4 by bonding a compound represented by Chemical
Formula 2 and a compound represented by Chemical Formula 3
with peptide bond by reacting them using isochloroformate and
& base in the presence of a reaction solvent; and

(Step 2) preparing a compound represented by Chemical
Formula 1 by removing an amine-protecting group of the
compound represented by Chemical Formula 4 produced in the
above Step 1,

[Reaction Formula 3]
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(Step b') preparing a conmpound represented by Chemi cal Fornula 3 or
salt thereof by renoving the am ne-protecting Wgroup by triggering a
hydr ogen reaction in the conpound represented by Chem cal Fornul a 8,
and inducing a cyclization, [Reaction Formula 2] (I'n the above
Reaction Fouula 2, X is ORL, SRl or NR1IR2, 15 where Rl and R2 are a
| ower al kyl of C1-05, respectively; in the case of NRIR2, Rl and R2
may be 5-nenbered ring to 7-nmenbered ring containing hetero atom O;
and HY is a free acid.). 4. The method as set forth in
claim3, wherein the 20 hydrogen reaction uses palladiunf carbon. 5.
An internedi ate represented by the foll ow n /Ehgnic | 41 Foryula 8
i nte

produced when Ip onpound repr b ey <ak, Rornul a
Chem cal+ For my 8INigb HﬁhC%/b NH

3 as set forth i r’L\H/
OH X 0O

F 2 5 X 0O
isochloroformate
Step 1 base
F
F HN’PGE

Step 2 J Deprotection
F

NH, O

(In the above Reaction Formula 3, PG 1s a protecting
group; and X and HY are as defined in Reaction Formula 2 as

set forth in claim 3.)

7. The improved methocd as set forth in claim 6, wherein
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X 5(In the above Chemical Fornmula 8, X is the sane as defined in
Reaction Fornmula 2 as set forth in claim3.) 6. An inproved

nmet hod for manufacturing dipeptidyl peptidase-1V inhibitor
represented by Chem cal Forrmula 1, as 10 shown in the foll ow ng
Reaction Fornmula 3, the method conprising: (Step 1) preparing a
conpound represented by Chemi cal Fornula 4 by bonding a conpound
represented by Chemi cal Fornula 2 and a conpound represented by

Chem cal Formula 3 15 with peptide bond by reacting them using

i sochl orqf or mat e, and a gase in_the, presence of .a reaction _salvent;
and | APSPERCsTORr BRLVERD A% cORBOGNCH rERPhsdRt G B GRERISRINY Of
meﬂa%ﬁ_&gm@ Jf1e-pr ot ecti o] 1.he ¢ ,
represente ey Cheﬁ%%gﬁﬂﬁoréﬁlg 4 pr%%%@%ﬁﬁ{n pﬁggiégébéggﬂggggri}e’
[ React i onyngokiMLai Bt thyl formamilden the above Reaction Formula 3, PGis
a protecting group; and X and NY are as defined in Reaction Fornula 2
as set forthinclaim3.) 7. The inproved nethod as set forth in
claim6, wherein
5 8. The improved method as set forth in claim 6, wherein
the base is meore than one selected from the group consisting
of N-methyl morpholine, isopropylethylamine, triethylamine,

and pyridine.

i0 9. The improved method as set forth in claim 6, wherein

the reaction of the above Step 1 is performed at -20 T to

room temperature.

10. The improved method as set forth in claim 6, wherein
15 the amine-protecting group is butoxycarbonyl {Boc) or

benzyloxycarbonyl (Cbz).

11. The improved method as set forth in claim 6, wherein

in the Step 2, when the amine-protecting group is

20  butoxycarbonyl (Boc), the amine-protecting group is removed by
reacting the compound represented by Chemical Formula 4 with
trifluorcacetic acid/dichloromethane, ethyl acetate/hydrogen
chleride, diethylether/hydrogen chloride, hydrogen

chloride/dichloromethane or methanol/hydrogen chloride.
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the reaction solvent is selected fromthe group consisting of

t ol uene, tetrahydrofuran, nethylene chloride, acetonitrile, and

N, N-di net hyl fo am de. 58. The inproved nethod as set forth in claim
6, wherein the base is nore than one selected fromthe group

consi sting of N-nethyl norpholine, isopropylethylam ne,

triethylam ne, and pyridine. 9. The inproved nethod as set
forth in claim6, wherein the reaction of the above Step 1 is
performed at -20 r to roomtenperature. 10. The i nproved

nmet hod a et for in claim@®6 erein 15 the am ne-protectin ro
s but ogjc:t[ by %B&fﬂf&?fﬁ%&ﬁf&?éc%% 5Byl L) &ﬂ; g_&}ﬁ%ﬁ%p
i nproved . as 0 i ai , i e

tﬂg aninéggro?g%tiﬁ%% rou%’is“@ﬁﬁbutg§€car ghng%égﬁiqyaghe 8r3ﬁp 15

ami ne- pr Q}&%%%B%%%%le fcgymved Ly aﬁﬁﬁ%?%?&téé?ﬁn@o"&%ﬁd is removed

repr esent ed emcal” Formula 4 with trifluoroacetic

aci d/ di clyyoreget hagerh&tdilpcagat akprdyshegebycltheni 88l Formula 4 with
di et hyl et her/ hydrogen chl ori de, hydrogen chl ori de/di chl or onet hane or
met hanol Hyddoggenichiler ipdese@5e of pallbdiumheatimpr.oved nmet hod as set
forth in claim6, wherein in the Step 2, when the am ne-protecting
group i s benzyl oxycarbonyl (Cbz), the am ne-protecting group is
renoved by reacting the conpound represented by Chem cal Fornula 4
with 5 hydrogen in the presence of pall adi unf carbon.
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