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This patent application claims the benefit of priority
from Korean Patent Application No. 10-2009-0027105, filed on
March 30, 2009, the contents of which are incorporated herein
by reference.
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BACKGROUND OF THE 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. Descripticn of the Related Art
DPP-IV is 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-Rla-Y, where Xaa is any lipophilic amino
acid, Pro 1s 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 is known to



have a powerful effect on a control function of insulin to bl ood

gl ucose contents after dinner (Mentlein Ret al. Eur J Biochem

1993: 829-35), a possibility as very powerful therapeutic agent for

Type Il diabetes is presented, and then 5 a study for devel opi ng

DPP-1V inhibitor has becone faster. Mer ck Conmpany devel oped

triazol o piperazine conpound with

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 becone commercially avail abl e

under a theaedermrkowdanuyi affectar onna tdmwriwerdl diwafdtaonobt@ai hnsigl trheto

new nedi ci ne approval fromU. S. FDA in 2006. On this matter, Korean

Pat ent PiBlPgatilorore. c20080099a6bar diisenesesMemaleiheh €Fi @Zol Bur J
inis substituted with piperazi none

i perazi ne rt of sit | i
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salt thereof, varoRt BegpéRy dBRIRENLIAEzENE SAFBra AL &ompound with
pharmaceutical conposition, which contains the sane as an effective

conponentkethoampheventacig andsimestirag di adetesl igrtiebesi tqurirchem aal
Formul a 1] X0 As shown in the follow ng Reaction Formula A,
Kor ean Pan#rttPobticat rbnuNo DPZEEE- 0094e04 odi.scl dhes competihdd ifsor the

manuf act uri ng heterocyclic compound represented b¥ Cheni cal )
first DPP-IV inhibitor for treating Type II diabetes and has

10 now become commercially available under a trademark, Januvia™,
around the world after obtaining the new medicine approﬁal
from U.S5. FDA in 2006. On this matter, Korean Patent
Publication No. 2008-0094604 discloses that when triazolo
piperazine part of sitagliptin is substituted  with

15 piperazinone containing hetero atom, it has an excellent DPP-
IV inhibition activity, and also a significantly improved
biocavailability 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

200 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]



5 Formula 1 with beta-am no group, the nethod conprising |I) preparing
a conmpound represented by Chem cal Formula 4 bonded with peptide bond
by reacting a conpound with beta-am no group represented by Chem cal
Formula 2 and a substituted heterocyclic conmpound represented by
Chem cal Formula 3 using M 1-hydroxybenzotriazol (HOBT), 1-ethyl-3-
(3di net hyl am nopropyl ) carbodiimde (EDC), and tertiary amne; and |1)
reacting the conpound represented by Chem cal Forrmula 4 under an acid
condition: [Reaction Formula A] 1 Step |IEDC HOBT, Tertiary Amne F
4 1 (I'n the above Reaction Formula A, PGis a protecting
group.) 5At this tgne, the conmpound with beta-am no group represented
by Chem cal Forgrula 2 in the above Reaction

NH, O

N
F HYNH
X O
As shown in the following Reaction Formula A, Korean
Patent Publication No. 2008-0094604 discloses a method for
manufacturing heterocyclic compound represented by Chemical
5 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-aminoc group -
represented by Chemical Formula 2 and & substituted
heterocyclic compound represented by Chemical Formula 3 using
10 1-hydroxybenzotriazcl (HOBT) , l-ethyl-3—-(3-
dimethylamincpropyl)carbodiimide (EDC), and tertiary amine;
and II) reacting the compound represented by Chemical Formula
4 under an acid condition:

[Reaction Formula A]



Formula A may be used for manufacturing various DPP-1V inhibitors as
di sclosed in International Laying-Open Gazettes

W03/ 000181, W03/ 004498, W03/ 082817, W04/ 007468, M

W04/ 032836, W05/ 011581, W06/ 097175, W07/ 077508, WO07/063928,

W08/ 028662, W08/ 087560, and the |ike, besides the production of
DPP-1V inhibitor represented by the above Chem cal Formula 1, and may
be produced through various nethods. 5For exanple, the conpound
represented by the above Chem cal Formula 2 nay be produced by using
the method as disclosed in J. Med. Chem 2005; 141 and Synthesis 1997;

873 as shown in the foll ow ng Reaction}ﬁ? | a: silver benzoate
N r/LW,NH
X ©

3

Step I l EDC,HOBT, Tertiary Amine

F
F LK
N’"j
F r)\“/NH

X 0

4

Step I H*
F
F NH, O
N
F rierH
f%/o 0

1

(In the above Reaction Formula A, PG is a protecting
group.)

5 At this time, the compound with Dbeta-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 ILaying-Open Gazettes
Wo03/000181, WO03/004498, Wo03/082817, W004/007468,

10 WO04/032836, Wo05/011581, WOo06/097175, Wo07/077508,



di oxane/water (5:1), sonication 10 Specifically, ester
conpound i s obtained through an am ne-protecting reaction after
reacting (25)-(+)-2,5-di hydro3, 6-di net hoxy-2-i sopropyl pirazine with
2,4,5-trifluorobenzyl brom de and acid-treating. The ester conpound
may be again 15 hydrolyzed to obtain 3-(2,4,5-trifluorophenyl)-2-

am nopropi oni c acid; then diazoketone nay be fornmed by using isobutyl
chloroformate, tertiary am ne such as triethyl amne or

di i sopropyl et hyl am ne, and di azonet hane; and the conpound
represented by Chem cal Fornul a2 may be produced by reacting the

di azoket ¢t Wi0OBERS8E ) vEOOBEéN2das2,. WOlRX@s7]54the amacthenlagepeheisdded
above has problens that it should be perforned at 5 | ow tenperature
(-78 r), the shidugtion af eRpRmisl venladipizran eror ergrndeghdothi ghe y abpgRry
di azonet hane. Q her met hod for nanufacturlng t he conpound

r epr esentO@TEGL hel GHBYE CHerni 8RF PRRYiuIRE 2PredHFsd Krpk@ndh various
Tet r ahedr on; ymetry 2006; 205 or simlarly Bioorgenic & Medicinal
VVChenlsFF$ ters 2007; 2622, as shown in the follomjng Reaction
Formula: That &3, r%xém 1411 féﬁ{é)r 'Z%kdac%gfe%A ds %t egﬁyye

using 1,1 -carbonyli azol e, en reacted wt
pot assi U'@h@ﬁiﬁ@ﬂﬁt @‘c;r%u@'é()d}'cﬁapetb% @ﬁ&ilﬁ:ﬂcﬁrbfoﬁg%l@d-the method as

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

shown in the folicowing Reaction Formula:

OMe Oie F
/J\}N n-BuLi, -78°C )HAIN Q/F ')mHC'
|
N 2 4 514r ; Ny -, iy MeOM
~ ,4,5-triflucrebenzyl bromide ii) (Boe);0, EtsN CO;Me
F

OMe OMe
F F
. F. .Boc
LioH F anB% iy iso-butyl chioroformate, EtgN,-30°C HN
1:1 THF/MeOH COH i) CHyN; N,
F F 0
F
silver benzoate .
F. HN Boc
dioxanefwater (5:1), CO,H
sonication
10 F

Specifically, ester compound 1is obtained through an
amine~protecting reaction after reacting (28)-(+)-2,5-dihydro-

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

15 hnydrolyzed 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



The beta-keto ester conpound is reacted wi th amoni um acetate and
ammoni um aqueous sol ution to produce enam ne ester, and the ester
conpound is then reacted with chloro(1,5- cyclooctadi ene)rhodium (1)
diner and chiral ferroceny ligand I through a hi gh-pressure hydrogen
reaction to produce the conmpound that is a beta-am no ester having
chiral primary am ne only. And then, the conpound may be hydrol yzed
to produce the conpound represented by Chem cal Forrmula 2. 5 However,
t he above-descri bed nmethod has problemthat the high-pressure

hydr ogen reaction should be perfornmed by using an expensive netal

cat al yst .or diisoprbpyvadthyl oaninde amd haithfaretemes actdr ithg tdeepcund
conmpound represented by Chemical Fornula 2 is also disclosed in W

| nt er nat IXGPAESPREBAL PPUbhERAERSN FREMUEY 0BAB 7850 ProgEeetl by [npacting
2,4,5-trifluorophenyl acetic acid is reacted with )

2, 2- di metHy1- asz-og%%ﬁe-“’&,tg- FLINETaRENERAFG cHPHFVEE: t KRE &FECHACON

B S G R R R
Corregpoqg%ﬁQx%&%R%%ﬂgei%—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 Bioorganic & Medicinal

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

Reaction Formula:

F F
F i} 1-1"-carbonyldiimidazole, CH;CN F o NH,OAc, MeQH
CO2H iy mono-methyl potassium malonate, Et;N, MgCl, COMe refhux
F F
F
i E S-CSA
F NH, i) 0.1MoI%[RN{COD)CIL, 0.1mof% 1, 200ps] Hy, Lifluoromethanol, 40°C NH,
2, COzMe i) {15)-{+)-10 camphorsulfonic acid, isopropanal COMe
F F
F Me
PtBu.
) LIOH-H,0, THF, water H- Eoe ‘Q{L 2
COH Fe P(4-CFa-Ph),
iiy Bog,0, LIOH-H,0 2 o

F [
That is, 2,4,5-trifluocrophenyl acetic acid is activated
using 1,1'-carbonylimidazole, and then reacted with mono-
15 methyl potassium malonate to produce beta-keto ester compound.
The beta-keto ester compound is reacted with ammonium acetate
and ammonium aqueous solution to produce enamine ester, and
the ester compound 1is then reacted with chloro(l,5-

cyclooctadiene) rhodium (I) dimer and chiral ferroceny ligand I



reacted with (s)-BINAP-RuCl2 that is a reduction reagent with
enanti osel ectivity through a hydrogen reaction to produce a conpound
with (S)-coordination, and then the resulting conpound is again
hydrol yzed and then is coupling-reacted with 5 0-benzyl hydroxyam ne
to produce an internediate. The internedi ate produced as nenti oned
above may be subjected to a ring condensation reaction in the
presence of triphenyl phosphi ne and dii sopropyl azodi car boxyl ate and
treated with |ithium hydroxi de aqueous solution to produce the
conpound represented by Chemcal Fornula 2 with (R)- coordination

al so i n whirohgan am mghgrrogssiusepr by@cteeh wirtdac@iobenizy| .prdeiveeer the
the above nethod has a problemthat an overall process is Iong and

t edi ous $SEWPRENAt Hd134 el of PeherfBhN? s esRranthiiig r eAt¥abn PERBEKH
be perforned for a 15 Io Eerlod As mentioned above,_the
convent i GffaFy dthep- m&%ﬁeﬁﬁTﬁ??ﬁ?tﬁ%ycéﬁ%oﬁhﬂF°1yzed to

d.b F 2 h bl f
%%iéiﬂi@%@ﬂ%&ﬁﬁ%Ca?%fp%%?ﬁ@@f%%ﬁé%?%%?y PEGh oG ¢ Ros
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Furt her nore & conpound represente a 3 may
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In addition, the method for manufacturing the cocmpound
represented by Chemical Formula 2 1s alsc disclosed in
10 International Patent Publication No. WO 04/87650.

F

F
F. . F
i} (COCl),, DMF OH © MeOH
—
COMH iy 2,2-dimethyl-1,3-dioxane-4,6-diane, 2,4,6-collidine e o reflux

F F

F
F o 2NHCIMeOH RO/ THF
CO,Me (S) BINAP, RuCl, COMe  LIOH COH
F
EDC.HCI, NH,0Bn.HCl _PPhg, DIAD
HoO/HCI toluene
F
H,O f THF
LiOH COoH
F

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

reacted with 2,2-dimethyl-1,3-dioxane-4,6-dione and oxalyl
chloride that &re an acid activation reagent and then the
15 resulting product 1is refluxed in methanol to produce a

compound corresponding thereto. The corresponding compound is



BF30Et 2NaBH( OAc)3 0 0 (CH3) 3A1Pd/ C, H2(g) HCI NH Cbz ObzO\fr NH
Specifically, D-serine nethyl ester conpound, which is a starting

material, is substituted with trityl chloride; then hydroxyl group is
again substituted with nesyl group, and then 5 refluxed to convert to
aziridi ne conpound. The trityl group is renmoved fromthe

aziridine conpound by using trifluoroacetic acid; then the aziridine
conpound is protected with benzyl oxycarbonyl (Cbz), and then is
reacted with t-buthanol; and Cbz is de-protected to obtain nethyl 2-

reacted with (s)-BINAP-RuCl; that is a reduction reagent with
enanticselectivity through a hydrogen reaction to produce a
compound with {S)—-coordination, and then the resulting
compound 1s again hydrolyzed and thern is coupling-reacted with
5 O-benzylhydroxyamine toc 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
10 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 1is long and tediocus so that the yield of
reaction is low and the reaction should be performed for a
15 long period.

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 yield, and thus it is not

20 sufficient for a commercial mass-production.

Furthermore, the compound represented by Chemical Formula

3 may be produced by using the feollowing Reaction Formula as

disclosed in Korean Patent Publication Neo. 2008-0094604:



10 am no- 3-substituted carbonate. The internedi ate may be produced by
usi ng the conpound produced by protecting the secondary am ne of the
conpound produced through reacting Noutyl oxycarbonyl-2-am no
acet al dehyde with a reduction reagent (sodiuntyanoborohydri de,

sodi untri acet oxybor ohydri de, 15 sodi unborohydri de, and the |ike) and
t he conpound, of which secondary amne is protected with

benzyl oxycar bonyl (Cbz), and the conpound of which butyl oxycarbonyl
(Boc) is de-protected. The conpound produced as nentioned above is
subjected to a diisopropylethyl am ne/ethanol, sodi unrhydr ogen

car bonat e/ met hangl aamqm&pepl%ge) &gmqqh@59$ect z so t;hat thece
conpound represented by €hem ﬁ;; a- y Lebt ained. §?
However, the abové™nethod has™a pmobl em t hat itlal so uses an cozme
expensive reagent, the time for synthesizing is fong, and the yield
is lowso that it is not suitable for a+tonnergial mass- progucti on
Furthernore, singe: 1-pydr oxypenzatf azof ( HOBF~2amnd 1-, 10 -°

et hyl - 3- ( 3- dlnégﬁgranlno roper_EéTngh%gbgeiﬁﬁEgﬁ u&éﬂxﬁmr\p&gdﬁéi ng
t he conventi onal conpoungkgepresented by ‘Chemi cal Formula™1 are an
expensi ve reagent for reaction is high so that it is not
suitable for a comerdlal mass-prodoction. 15 For this reason,
t he present |nventor§’conph@ted the/%resemmminve "ﬁonphymepnﬂthlng
that the conp@und/“eﬁ?e@emf“dmbyﬂgheﬁhs Fornu "can be (kr
economical ly produc&d with high yicel d by ‘usin hé new met f%r
manuf acturing the conpounds 20 represented by em cal Formula 2 and
Chemi cal Forma;bec&ﬂeamg t hesstiv@dy rfdhyva rerut-acbhpbigdreihoch is a
suitable for a comrercial mass-production, in which the nethod uses
cheaper meagehhg; maseahabcohsmscaktiretted; wanld icaptpVeshaoyiédd. then
SUVMMARY OF THE | NVENTI ON

hydroxyl group 1s again substituted with mesyl group, and then
5 refluxed to convert to aziridine compound.

The trityl group is removed from the aziridine compound
by using trifluorcacetic acid; then the aziridine compound is
protected with benzyloxycarbonyl (Cbz), and then is reacted
with t-buthanol; and Cbz is de-protected to obtain methyl 2-

10 amino—3-substituted carbonate. The intermediate may be
produced by using the compound produced by protecting the
secondary amine of the compound produced through reacting N-
butyloxycarbonyl-2-amino acetaldehyde with a reduction reagent
(sodiumcyanchorohydride, sodiumtriacetoxyborohydride,

15 sodiumborchydride, and the like) and the compound, of which
secondary amine is protected with benzyloxycarbonyl (Cbz}, and
the compound of which butyloxycarbonyl (Boc) is de-protected.

The compound produced as mentioned above 1is subjected to a



One object of the present invention is to provide a nethod for

manuf acturi ng a useful conpound as an internediate for manufacturing
di pepti dyl peptidase-1V inhibitor. 5Another object of the present
invention is to provide an inproved nethod for manufacturing

di pepti dyl peptidase-1V inhibitor. In order to achieve the
objects, the present invention M provides a new nethod for

manuf acturing an i nternedi ate of dipeptidyl peptidase-IV inhibitor.
The present invention also provides an inproved nethod for
manuf act uri ng di pepti dyl peptidase-1V inhibitor. The present

i nventi ocycdnzbeiosef ul f orithmss- pr odeiotdtdtylt hr oughatediteimg t he (or
production cost by using cheaper reagents on the reaction and

i mpr ovi ngiitiﬁ@pyppvaeﬂmmm leONagFl THE PREFERRED UEMBODI MENT8Yydrogen
20Herei nafter, present invention will be fully described.

The pr esé&Rt Pﬁ@Eﬁ Peranal shafth Fhet Ré kPl IFowi IRy TREAECT ot or $RII &hat
d th d f t di at f di t
Dept i das AP/ CPRRPBI oF P EpGant B ) RHEH CHPma ot Mvals ophgined.
gEt hod; conpri $/,0dye. Fhe abdvd %Fét%)odphggaé' gg%t?léﬁ?%%%”qtr %g Sssgégd
y Chemical Formil'a 6 by ring-opening o € fing using
reagent ixp a,5RARQYAd LEREREENLRM @Xmgh%ﬂkcé&nEHégyifné 1ésﬁ§HgP)and

preparing a conmpound represented by Chem cal - For nul a
the yield is low so that it is not suitable for a coeommercial
mass—-production.
Furthermore, since Il-hydroxybenzotriazol (HOBT) and 1-
10 ethyl-3-(3-dimethylaminopropyl} carbodiimide (EDC) used for
producing the conventional compound represented by Chemical
Formula 1 are an expensive reagent, the cost for reaction is
high so that it 1is not suitable for a commercial mass-
production.
15
For this reason, the present inventors completed the
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
20 represented by Chemical Formula 2 and Chemical Formula 3
during the study for a manufacturing methed suitable for a

commercial mass-production, in which the method uses cheaper

reagents; is an economical method; and improves a yield.

10



5 reacting the conpound represented by Chemical Formula 6 with sodi um
azide; (Step c) preparing a conpound represented by Chem cal Formul a
8 by reacting the conpound represented by Chemcal Forrmula 7 with

tri phenyl phosphine; (Step d) preparing a conpound represented by

Chem cal Formula 9 by ring-opening Wof aziridine ring using a
cyanogen- based reagent in the conpound represented by Chem cal
Formula 8; and (Step e) preparing a conpound represented by Chem cal
Forrmula 2 by hydrol yzi ng the conpound represented by Chem cal Formula
9 using a base. [Reaction Fornula 1] (I'n the above Reaction
Formula 1, X is a hal ogen a®i@MNZBY $Fa THEOTEEENTIONr oup. )

Specifically, a conpound of Chem cal Fornula 6, which has been

subj ected to KANgy-VpEerhgosf Eppxipdesenhg invensieparitl by PresHcs ng
t he conpound represented bégChenical Formula 5 in Step a with a

2, 4, 5-t r MAHIGFopRENTFAIHAGREST LA b oRF el 2B Sh@Thridd&ntedsnta
1) iodide catalyst,. Next, id . ted b

e cal B RPAT7 PSP MR by F oRBo P e e GhBBARCF apr esent o

o thea: o E s . : poun s T

of a copper (1T 00 a8 STRI Tt P ReNTS T ARenyRROCART R PECuEas T

the conpaupdoweRr esenied by Cheikalackarmiha dihdptStBR C JeptBHERAL &y

an aziridine ring conmpound, and then an am ne-protecting group is

i ntroducdehtibipoepare a conmpound 15 represented by Chem cal Formul a
8. Then, butoxycarbonyl (Boc), benzyl oxycarbonyl (Cbz),

9-fl uor enyl net hoxycar bonyl (Fnoc), acetyl, benzoyl, or tosyl nay be
used as the am ne-protecting group. Subsequently, a conpound .
represent ed bynCEifiedal tForaiil eV Fhe ppepatiess b¥hee9éﬁﬁﬁgtt pavention

conmpound 20 represented by Chem cal Formula 8 wth a ¢yanogen- based
r eagefft ?68?{13585%%(:%%8@ 56t af%%‘ﬂﬁﬁ%ﬁrp&e,arbt&gt iate of

18_CrOwnaﬁgggyi§§2§ﬁ%éﬁgquég&5d?ngb§%§P d. Finally, a conpound

represente ormul a i'S”prepared by hydrolyzing the

conmpound repr ?ﬁ@n&ﬁ%s@lt%@me@@ioﬁprﬂoa Fram it 2 Eﬂﬁﬁﬁ%%ﬂ]grgémé%m

hydr oxi de, potassi um hydr oxi de, i t hi um'hydroxi de, etc. use
as a prefreraRhguPaSuring dipeptidyl peptidase~IV inhibitor.

15 The present invention can be useful for mass-production
through reducing the production cost by using cheaper reagents

on the reaction and improving the yield.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 Hereinafter, +the present invention will be fully
described.
The present invention, as shown in the following Reaction
Formula 1, provides a new method for preparing an intermediate
of dipeptidyl peptidase-IV inhibitor represented by Chemical

25 Formula 2, the method comprising:

11



The present invention also provides a conmpound represented by the

foll ow ng Chem cal Forrmula 8 or 9, wherein the conmpound is produced

as an internedi ate when producing the 5 conpound represented by

Chem cal Formula 2. [Chemi cal Formula 8] [Chemical Fornula 9] 10F

(I'n the above Chemical Formulas 8 and 9, PGis a protecting group.)

Furthernore, the present invention, as shown in the follow ng

Reaction Fornula 2, provides a new nethod for preparing an

i nternedi ate of di peptidyl peptidase-1V inhibitor represented by

Chem cal Formula 3, the method conprising: (Step a') preparing

a conpound repisesented byefheimgala Fosnmdhendl 1rdyyreésdmteduchbng Chehitaxy

group to hydroxyl group of a conpound represented by Chem cal Fornula

10; and (Fsweplp' )6 by ring-opening of epoxide ring using Grinard
reagent in a compound represented by Chemical Formula 5; (Step
b) preparing a compound represented by Chemical Formula 7 by

5 reacting the compound represented by Chemical Formula 6 with
sodium azide; (Step c¢) preparing a compound represented by
Chemical Formula 8 by reacting the compound represented by
Chemical Formula 7 with triphenylphosphine; (Step d) preparing
a compound represented by Chemical Formula 9 by ring-opening
10 of aziridine ring using a cyanogen-based reagent in the

compound represented by Chemical Formula 8; and (Step e)
preparing a compound represented by Chemical Formula 2 by
hydrolyzing the compound represented by Chemical Formuia 9

using a base.

15 [Reaction Formula 1]

o
3 Step ©
7
F F
E PG . L BB v PG
St i i - b4 F ey 1
l N l s I KH ©
.ff’ \_/*”,WH Step d 2 W’L\/’CN Step & e~ *“'(’?-IRCIH
F F E
8 9 2

12



preparing a conpound represented by Chem cal Formula 3 by inducing a
cyclization by reacting the conpound represented by Chem cal Formul a
11 with ethylene diam ne. [Reaction Fornula 2] S

Specifically, a conpound represented by Chem cal Forrmula 11, in which
a hydroxyl group is substituted with a t-butyl group, is prepared by
reacting a conmpound represented by Chemical Fornula 10 with

i sobutyrene gas under an acid Wcatalyst in Step a'. Then, the
conmpound represented by Chemical Fornula 10 is conmercially avail abl e
or may be prepared by nmethods known in the art, and may be obtai ned
by usi ng sodi umnnitthrel tadoared Reacasishulcbmoba dé, f XomsLasérilngehoand PG
repl ace an amne group with a brom ne group, for exanple, by a 15

met hod ddscrei bedteat Teq regvady-dn Letter: Asymmetry 1994; 2517, and then
reacting the resultlngagroduct wi t h nmet hanol  under an acid catalyst

such as t hi onyAPEERESFF x@omRQQQﬂn&§uﬁaeméﬁ?%s%ﬁﬁmﬁiQmﬁ Chedrbahas

F I d d t b t
ompound 2P %&53?&%% O L0 B PO LGt Tt EREEaFah R

conmpound

in the pr%%%@gﬁaokh% édhé*? ngeﬁmgitﬁg cﬁ8ﬂh8 h%%&%%%ﬁ 5 in
car bonat e m car bon pot a S|un1carb ate,

Carbonat%teBY%'Qh&% a EfMﬁ%hXEé@Eﬁ@roﬁﬁéﬁyﬂ“ﬁhdﬁ%é&%%dh%%m%d@r%E35@9£e

base. In addition, the present invention, as shown in
f ol | owi ng nRedad Ipfb@fd’@,ll@f3a RLPYedes 1an ﬂdml’d@:veih’d’éatyﬁﬁd meext, an
preparing di peptidyl peptidase-1V inhibitor represented by
azido compound represented by Chemical Formula 7 is prepared
by reacting the compound represented by Chemical Formula 6 in
10 Step b with sodium azide in the presence of a copper (I)
iodide catalyst. Next, triphenyiphosphine is used in the
compound represented by Chemical Formula 7 in Step ¢ to
prepare an aziridine ring compound, and then an amine-
protecting group 1is introduced to prepare a compound
15 represented by Chemical Formula 8. Then, butoxycarbonyl
(Boc), benzyloxycarbonyl {(Cbz), S—-fluorenylmethoxycarbonyl
{(Fmoc), acetyl, benzoyl, or tosyl may be used as the amine-
protecting group. Subsequently, a compound represented by
Chemical Formula 9 1is prepared by reacting the compound
20 represented by Chemical Formula 8 with a cyanogen-based
reagent such as sodium cyanide, potassium cyanide, etc. under
18—crown-6 and ammonium chloride in Step d. Finally, a
compound represented by Chemical Formula 2 is prepared by

hydreclyzing the compound represented by Chemical Formula 9

25 with a base, and sodium hydroxide, potassium hydroxide,

13



5 Chem cal Fornula 1, the nethod conprising: (Step 1) preparing a
conpound represented by Chemi cal Fornula 4 by bonding a conpound
represented by Chem cal Fornula 2 and a conpound represented by
Chem cal Formula 3 with peptide bond by reacting them using
tri phenyl phosphi ne, bis(2,2'- benzothiazolyl)disulfide, and a base in
the presence of a reaction solvent; and (Step 2) preparing a
conpound represented by Chem cal Forrmula 1 by renoving an
am ne-protecting group of the conpound represented by Chem cal
Forrmul a 4 produced in the 15 above Step 1. [Reaction Fornmula 3] F
FG NH OHNEhhilim DhBrOx2ds, ldtd.phegybphosedhiawe Stepferable base.
INs(27-benzonazol yl ) di sul Ii de base
The  present invention also provides a compound
represented by the fcllowing Chemical Formula 8 or 9, wherein
the compound is produced as an intermediate when producing the
5 compound represented by Chemical Formula 2.
[Chemical Formula 8]
F
PG

F I
N

[Chemical Formula 9]

- L re
NH

CN
10 F
(In the above Chemical Formulas 8 and 9, PG is a
protecting group.)
Furthermore, the present invention, as shown in the
following Reaction Formula 2, provides a new method for
15 preparing an intermediate of dipeptidyl peptidase-IV inhibitor
represented by Chemical Formula 3, the method comprising:
(Step a’) preparing a compound represented by Chemical
Formula 11 by introducing t-butoxy group to hydroxyl group of

a compound represented by Chemical Formula 10; and (Step b’)

14



F.-..) NH_),0 0 4 StepDe prntection F (I'n the above
Reaction Fornmula 3, PGis a protecting group.) First, Step 1 is a
step of preparing a conpound 5 represented by Chem cal Formula 4 by
bondi ng a conpound represented by Chemi cal Formula 2 and a conpound
represented by Chemical Fornula 3 with peptide bond by reacting them
usi ng triphenyl phosphi ne, bis(2,2'-benzothiazolyl)disulfide, and a
base in the presence of a reaction sol vent. In the present

i nvention, toluene, tetrahydrofuran, nethylene chloride,
acetonitrile, N, Ndinmethylformam de, etc. nmay be used as the
reacti on prelpeetithg a compound represented by Chemical Formula 3 by

10

15

20

inducing a cyclization by reacting the compound represented by
Chemical Formula 11 with ethylene diamine.

[Reaction Formula 2]

HN
Br

2 } o i o fAﬁfN
HO. o~ .0 - -
™~ E ™ Step & \/\0( Stept ><0 ¢

10 B 3

H

Specifically, a compound represented by Chemical Formula
11, in which a hydroxyl group is substituted with a t-butyl
group, is prepared by reacting a compound represented by
Chemical Formula 10 with iscbutyrene gas under an acid
catalyst in Step a’. Then, the compound represented by
Chemical Formula 10 dis commercially available or may be
prepared by methods known in the art, and may be obtained by
using sodium nitrite and potassium bromide from L-serine to
replace an amine group with a bromine group, for example, by a
method described in Tetrahedron Letter: Asymmetry 1994;2517,
and then reacting the resulting product with methancl under an
acid catalyst such as thionyl chloride. Next, a compound
represented by Chemical Formula 3 is prepared by inducing a
cyclization by reacting the compound represented by Chemical
Formula 11 with ethylene diamine in the presence of a base in
Step b’, and then scdium hydrogen carbonate, sodium carbonate,

potassium carbonate, potassium carbonate, pyridine,

15



In the present invention, nore than one selected froma tertiary

am ne, such as N-nethyl norpholine, isopropylethylanm ne,
triethylamne, pyridine, etc. may be used 5 as the base. In the
present invention, the conpound represented by Chem cal Formula 2 or
3 is commercially available or may be prepared by using a known

met hod or the nethod described in 5eaction Fornmula 1 or 2. 10In the
present invention, it is preferred that the reaction of the above
Step 1 is perforned at -20t to 80 t, and there is a problemthat the
yield is reduced due to difficulties in perform ng the reaction when
t he t enpardethglasinet @fct ayr brgesed SiNexd prétferaRliesbasst ep of
preparing a conpound represented by Chem cal Formula 1 by renoving an
am ne- prot ect ilflg addlipl @, t hBecopfRARF r épreskeiged By CBe@ralin the
Formul a 4 produced_in the above Step 1. The, renoval of the protecting
group i nfﬂ&éogf% Beday de %”%r?ddgt SFWEES BRe HOraVEdcBRENPH oFOBr
t hrough a h&drogen(%gacth 1S gc'fécxgjﬁ@ when, t he anin%%Pro%e tin
gr oup i s B0 8%? Eartdn oc) Phe %?otectﬁﬁ 18} ﬁﬁ Hﬁ?’ & f'abve
under ¢ h i di i.fion, i - ti :
hoe] i engi e hgﬁgquieét‘ o g%%@‘?@?%d%%%gﬁl%drﬁ%?pdﬁét RyFP3ELNT
et her/ hydr ogepfior i:@;sreéa/fwéagee%cfdh@h&égidimqam hape, bdding a
nmet hanol / hydr ogen chl ori de, and en the am ne-protecting group i's
benzyl oxyeapbany| feghzkentbe prot eheénhgaPr @opmuby e sedowedcbipougd
a hydrogen reaction in the presence of pall adiunfcarbon. 5The

di pepti dykppepentede-bw iGherdicedr &brmhbapr@senitth peptide bond by

reacting them using triphenylphosphine, bis (2,2’ -
10 benzothiazcolyl)disulfide, and a base in the presence of a
reaction solvent; and
(Step 2) preparing & compound represented by Chemical
Formula 1 by removing an amine-protecting group of the
compound represented by Chemical Formula 4 produced in the
15 above Step 1.

[Reaction Formula 3]

16



invention, represented by Chemical Fornula 1, may be used in the form
of a pharmaceutically acceptable salt, and an acid addition salt
formed by a pharmaceutically acceptable free acid is useful as a
salt. Inorganic and organic acids nay be Wused as the free acid,
hydrochl oric acid, brom c acid, sulfuric acid, phosphoric acid, etc.
may be used as the inorganic acid, and citric acid, acetic acid,

| actic acid, maleic acid, fumaric acid, gluconic acid,

met hanesul fonic acid, acetic acid, glycolic acid, succinic acid,
tartaric 15 acid, 4-toluenesul fonic acid, galacturonic acid, enbonic

acid, glutamc adj d,  or aspartic acify be used as the organic
aci d. Preferably dmoctil ori g acid y used as the inorganic
acid, and tartrirczaciH_pay be used g5 e organic acid. 20The acid
addition salt according to the pr t % nvention may be prepared by a

typi cal nethod, and rfay be prepared, fdr exanple, by dissolving a
conpound represented by Chem gakiphe@phadpr@el in a water-m scible
organi ¢ solvent, for exan%ﬁ@fja@%%%h@?mﬂ@ﬂhﬂﬁ%¢, et hanol , or
acetonitrile and addi ng ap 25 'eR¥éss of an organic acid thereto, or
by adding an acid aqueous_sol utd on of an inorganic acid thereto and
then precipitating or crlystlal§i zing it. Subsequently, a preparation
may be perforned by evapoyaty g sol vent or an excess of the acid
fromthis m xture and themn dryin t N0 5 obtain an addition salt or
suction-filtrate a precipitateg\1 al ¢. Af t er conpounds

represented by Chem cal Formul&aI to 3 prepared according to the
present invention or internediates thereof are prepared, their
structures may be identified by

Step 2
F

Deprotection

NH, O
N
riijH
w‘}/o o}
1
(In the above Reaction Formula 3, PG is a protecting
group.)
First, Step 1 is a step of preparing a compound
5 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
triphenylphosphine, bis(2,2’-benzothiazolyl)disulfide, and a
base in the presence of a reaction sclvent.
10 In the present invention, toluene, tetrahydrofuran,

methylene chloride, acetecnitrile, N,N-dimethylformamide, etc.

17



Minfrared spectronetry, nuclear nmagnetic spectrum nass
spectronmetry, |iquid chromatography, X-ray structural

crystal |l ography, polarinetry, and conparison of cal cul ated val ues and
actually measured values in the elenent analysis of representative
conpounds. 15Accordingly, a preparation nethod according to the
present invention may reduce costs in preparing a conpound of

Chem cal Formula 1 by using |low priced bis(2,2'-

benzot hi azol yl ) di sul fide, and may be useful for mass production due

to an increase in its yield. 20 Herei nafter, the present
i nventi omam bk beedessrilimddartionesdétamt. with reference to
Exanpl es. However, the followi ng Exanples are only for illustrating,

but the presedit itheemiesents IngEntinnt edorhefbad. ORE sairahpd efiom a
Preparation of (R)-3-(t-butoxycarhonylam no)- .

4- (2, 4, 5HEEEPESr oph&HPFbut anot¥Ctaci d €heni SaMeEBY hul a FPrpholine,
St epa: Prepar.ati ono - 1-chl qra- 3; 4,5- o

Cr i Fluor GBRBRTPY BF obaAs ey ToSRERVEAM By i sy oy be used
1- br onp- 2,4 ﬁétﬁ%%éuorobenzene and 42.1 nil of tetrahydrofuran were
added to 556 mL ask, and the resulting reaction solution was cool ed

to -15-20 I|:. tHndefe Nb-EQESA atRRsRhehe, 2@ MNtofolrSOPEOPYLIBANRRST Y
chloride [2.0 Mtetrahydrofuran solution] was dropped to the reaction

10 sol utichemiaal $birhned at > 3B rif ocomméotir=fl 1o Pradues eGdmatidy be
reagent. 31.6 nlL of (S)-epichlorohydrin and 42.1 m of

t et r ahydpokpraadwerye vaddgd & okranot hestZE0 ot thaskethded desatibery in
reaction solution was cooled to -15 - -20 r; and then 7.6 g of copper
i odi de w&eag@ded Tyenetad.l £2 2.nl of the Ginard reagent produced
under nitrogen atnpsphere was drogggﬂ, and stirred for 3 hours while

|
the r¥action t8npERat SRS nal¥ Wy attt 1%S. PHRieEresy7 thptyrthey

hyd hl ori id | ugi hat | ed ,at Q-5 .
i opped £6°CHEOR cBbt Foh G517 LR i DItF ahd 1 HER et rdd WL iC *6 20 €,

and there is a problem that the vyield is reduced due to
difficulties in performing the reaction when the temperature
is out of the range.

15 Next, Step 2 1s a step of 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.

The removal of the protecting group in the Step 2 may be

20 conducted under the acidic condition or through a hydrogen
reaction. Specifically, when the amine-protecting group is
butoxy carbonyl (Boc), the protecting grocup may be removed
under the acidic condition, such as trifluoroacetic
acid/dichloromethane, ethyl acetate/hydrogen chloride, diethyl

25 ether/hydrogen chloride, hydrogen chleoride/dichloromethane, or

18



20 297 nlL of isopropylether. An organic |ayer was dehydrated with
sodi um sul fate, and then concentrated under reduced pressure to
obtain 89.8 g of atitle conmpound. IH NVR (CDC13, 400MHz) 67.14(m
1H), 6.92(m 1H), 4.17(m 1H), 3.72-3.43(m 21-1), 2.95-2.74(m 2H)
2.66(m 1H) 25 Stepb: Preparationof(S)-1-azido-3-(2,4,5-
trifluorophenyl)propane-2-ol (Chem cal Formula 7) 89.9 g of
(S)-1-chloro-3-(2,4,5-trifluorophenyl) propane2-ol produced in the
above Step a was added to 2 L flask; 5 dissolved in 898 niL of

di met hyl f or mal dehyde; 6.0 g of sodiumiodide and 52.0 g of sodium
azi de werethdded/hytdeoqemperratarieleof thd rekeaht i tge r eacinopredkeotiog
was increased to 70 r; and then stirred for 16 hours. After

conpl et i BiFtive isedenizypoxyaerherict | OAPDol GihcoPiRdscEo8DedrPBRT Bok be

tenperature; 898 nL of Misopropylether and 898 nlL of water were
added; arf@"ONEA stRFredf o f@"QQﬁPesFeﬂﬁtb?@ahF& N&%érRﬁ%§ence of

isolated;agﬁsged %ﬁtq%l N hydrochl oric acid aqueous sol ution and
sat ur at edZsodaH" §%¥ ﬂ%h car bonat e agqueous sol ution in order

dehydrated wi %esoakgg%gi{&rglgg@fpg@g?ggeﬂvC%%%%@&edow%%gg@g

reduced pressure to a titl'e conpound.

400MHz) GAvEi3tibaAl- kepbedhodHy nBR{ER1 Hdrmd-«A2r 3. w3k Mbe 2hibed in
2.86-2.72(m 21- 15 , 2.70(m 1H)
the form of a pharmaceutically acceptable salt, and an acid
addition salt formed by a pharmaceutically acceptable free
acid is useful as a salt. Inorganic and organic acids may be

10 used as the free acid, hydrochloric acid, bromic acid,
sulfuric acid, phosphoric acid, etc. may be used as the
inorganic acid, and citric acid, acetic acid, lactic acid,
maleic acid, fumaric acid, gluconic acid, methanesulfonic
acid, acetic acid, glycolic acid, succinic acid, tartaric

15 acid, 4-toluenesulfonic acid, galacturconic acid, embonic acid,
glutamic acid, or aspartic acid may be used as the organic
acid. Preferably, hydrochloric acid may be used as the
inorganic acid, and tartric acid may be used as the organic
acid.

20 The acid addition salt according to the present invention
may be prepared by a typical method, and may be prepared, for
example, by dissolving a compound represented by Chemical
Formula 1 in a water-miscible organic solvent, for example,

acetone, methanol, ethanol, or acetonitrile and adding an

25 excess of an organic acid thereto, or by adding an acid

19



Step c: Preparation of (R)-Nam ne-protecting group 2- 20
(2,4,5-trifluorobenzyl)aziridine (Chem cal Formula 8)

<St epc- 1>Preparationof (R)-t-butyl 2-(2, 4, 5-
trifluorobenzyl)aziridine-|-carboxylate (Chem cal Forrmula 8) 18.9 g
of (S)-1-azido-3-(2,4,5-trifluorophenyl)propane-2- ol produced in the
above Step b was dissolved in 188 nL of 25 acetonitrileinlLfl ask, and
then 21.4g of triphenyl phosphine was added thereto. After stirring
the resulting reaction solution for 1.5 hours at roomtenperature,
the tenperature of the reaction solution was increased to 70 r and

t hen t he atp@ctisonseblhutdon afas ast i rimedgboicl2ahidir sthdrefloe medct Eban
solution was cooled to roomtenperature; 1.0 g of

4- di met hErERilRdpFELEY ne Ahd wyatglbﬂmgt Byl di cBipREat e a

added to the cooled reaction s Iu%ﬁg and then the resulting
react i on PEGPGERERCNaB2¥t PP rREEF o™ H%MJr%vapﬁ?frta&ﬂneoﬁBPeFPMje%eor an

esul 1] g EeRRt ihn UH UTOR NBBRSEI P ol At Thaf coREtnt FoLgd uHaeF®
reduced ppessur e, 1900 of Bohexane uascaddes fio dhe gonGeRpaLeeq

resi due; the resulti ng concentrat I esi was stirr

hour. Thegnesulting solid was filtered out and the filtrate was

concentrated under 15 reduced pressure to obtain 20.0 g of a title

conpound. After compbbntilVRreCPES3nt4O0MHZ Ch8mIc38( Morhtlla G. 8% nB

1H), 2.94(dd, 1H), 2.65(dd, 2H), 2.60(m 1H), 2.37(d, 1H), 2.01(d,

1H), 1.42fepagehl according to the present invention or intermediates
thereof’ are prepared, their structures may be identified by

10 infrared spectrometry, nuclear magnetic  spectrum, mass
spectrometry, liguid chromatography, X-ray structural
crystallography, polarimetry, and comparison of calculated
values and actually measured values in the eiement analysis of
representative compounds.

15 Accordingly, a preparation method according to the
present invention may reduce costs in preparing a compound of
Chemical Formula 1 by using low-priced bis (2,27 -
benzothiazolyl)disulfide, and may Dbe useful for mass
production due to an increase in its vyield.

20

Hereinafter, the present invention will be described in
more detail with reference to Examples. However, the
following Examples are only for illustrating, but the present

invention is not iimited thereto.

25

20



20<St epc- 2>Pr epar at i onof ( R) - benzyl 2- (2, 4, 5-
trifluorobenzyl)aziridine-I-carboxylate (Chem cal Fornula 8)

12.83 g of (S)-1-azido-3-(2,4,5-trifluorophenyl) propane2-ol produced
in the above Step b was dissolved in 130 mM of acetonitrile in 500 nL
flask, and then 14.56 g of 25 tri phenyl phosphi ne was added

thereto. After stirring the resulting reaction solution for 1.5 hours
at roomtenperature, the tenperature of the reaction solution was
increased to 70 r and then the reaction solution was stirred for 21
hours. The reaction solution was cooled to 0-5r; 6.74 g of 5
triethyl am ne <BxEmdlé71ly Dieprererityilcax wEh| () eBen tebetaveren ridaed aminbhe
cool ed reaction solution; and then the resulting reaction solution
was sti r ed2f, ér Stthofivordphenyddbptanthy adhd r Ehemionl 306@u£p(ﬂ)

hydr ogen perOX|de was added and the resultlng FE?CtIOH solutlon gas

130 m of . and
t he resulth iaus Safall . The
resul ti ng SO|I fidter u n te cent.r d
under gr educed S%r ggg{] é% $ &do gsrzdgégw%g%%%#%& 43? 11%&? of

chromat ogi %Eaxyaeofl@f@rg Ny TR Of A Addt g, ch@mun%nd the, resuling
| H NMR ( CDCI3, " 400MHz) 6 7.41-7.15(m 6H), 6.90(m f |—f)1

2.90(m Hdhct20689E01uRkbn 2:40(&holdd \ 8- 0@@d201F&. Under nitrogen
20<St epc- 3>Preparati onof 1- ((R) - 2-(2, 4, 5-

trifluoratenzphdaz) ri2ld nenll- \ffl etisaponpyChgmecalm Fahivrdad8) [2.0 M
7.97 g of (S)-1-azido-3-(2,4,5-trifluorophenyl)propane-2- ol produced
in the abersaBydpobiyan dBedetianl i nwae nidropbedcetioni tkhe e AasDLOML

flask, and then 9.05 g of
10 solution, and stirred at 0~5 T for 2 hours to produce Grinard

reagent. 31.6 mL of (8)~epichlorohydrin and 42.1 mL of
tetrahydrofuran were added to another 250 mL flask; the
resulting reaction solution was cooled to -15 ~ -20 C; and
then 7.6 g of copper iodide was added thereto. 42.1 mL of the
15 Grinard reagent produced under nitrogen atmosphere was
dropped, and stirred for 3 hours while the reaction
temperature was maintained at -15 ~ -20 T. 297 mL of 2 N
hydrochloric acid aqueous sclution that was cooled at 0~5 T
was dropped to the reaction scolution, and then extracted with
20 297 mL of isopropylether. An organic layer was dehydrated
with sodium sulfate, and then concentrated under reduced
pressure to obtain 89.8 g of a title compound.
'H NMR (CDCls, 400MHz) & 7.14(m, 1H), 6.92(m, 1H),
4.17(m, 1H}, 3.72~3.43(m, 2H), 2.95~2.74(m, 2H), 2.66(m, 1H)

25
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25 triphenyl phosphi ne was added thereto. After stirring the resulting
reaction solution for 1.5 hours at roomtenperature, the tenperature
of the reaction solution was increased to 70 r and then the reaction
solution was stirred for 20 hours. The reaction solution was cool ed
to roomtenperature; 5.35 g 5 of N, N-diisopropylethylamne, 0.43 g of
4- di met hyl am nopyridine, and 3.0 g of acetylchloride were added to
the cool ed reaction solution; and then the resulting reaction
solution was stirred for 2 hours. After conpleting the reaction, 0.4
g of hydrogen peroxi de was added; and the Mresulting reaction

sol ution was $tiepr ed for 1 ragpaaadidmen coficent (&) -ed-amidier3r¢dyeedl-
pressure. 40 nL of n-hexane was added to the concentrated residue;
and t he rteddlupngerbencemrapsed—Pesl déChemiarl fiogdufler 71 hour. The

resulting solid was filtered out and _the filtrate was concentrated
under 15 redudéd Zpresetir éSTheFlqiare Wds 4parFFi B arh gt uRsopane-

chomtog gy Lo,o0aun 4 1 81,4 L11 s carpoupd o b (CEELS,
2.66(m >H)550§v§<?i(g%10%?ﬁ5 rr% %%‘(iiigfe@nylgogﬁéfde@'&e;z%.o g of sodium

<St epc- 4>Prepar onor )
trifluoraqbgngyl kaai sbdbng- drykd@henyiseihanane ({Lhew;caheFeLppLaaBlre

of the resulting reaction solution was increased to 70 T; and
then stirred for 16 hours. After completing the reaction, the
reaction solution was cooled to room temperature; 898 mL of
10 iscpropylether and 898 mL of water were added; and then
stirred for 10 minutes. An organic layer was isolated; washed
with 1 N hydrochleric acid aqueocus solution and saturated
sodium hydrogen carbonate  aqueous solution in  order;
dehydrated with sodium sulfate; and then concentrated under
15 reduced pressure to obtain 75.4 g of a title compound.
*H NMR (CDCls, 400MHz) & 7.13(m, 1H), 6.92(m, 1H},
4.00(m, 1H), 3.42~3.23(m, 2H), 2.86~2.72{m, 2H), 2.70(m, 1H)

Step c¢: Preparation cof (R)-N-amine-protecting group 2-

20 (2,4,5-triflucrobenzyl}aziridine (Chemical Formula 8)

<Step c-1> Preparation of (R)=-t-butyl 2-(2,4,5-

trifluorobenzyl)aziridine-l-carboxylate (Chemical Formula 8)

18.9 g of (S)-l-azido-3-(2,4,5-trifluorophenyl)propane-2-
ol produced in the above Step b was dissolved in 188 mlL of

25 acetonitrile in 1 L flask, and then 21.4 g of

22



7.97 g of (S)-1-azido-3-(2,4,5-trifluorophenyl)propane-2- 25 ol
produced in the above Step b was dissolved in 80 nL of acetonitrile
in 500 rnL flask,and then 9.05 g of triphenyl phosphi ne was added
thereto. After stirring the resulting reaction solution for 1.5 hours
at roomtenperature, the tenperature of the reaction solution was
increased to 5 70 t and then the reaction solution was stirred for 21
hours. The reaction solution was cooled to roomtenperature; 5.35 g
of N, N-diisopropyl et hyl am ne, 0.43 g of 4- dinethylam nopyridine, and
5.34 g of benzoyl chloride were added to the cool ed reaction sol ution;
and thenUmh@hees&ph$$@hineea@5i0ﬂk§aluthenehas st Afted forizxrimgur she
After conpleting the reaction, of hydr ogen per oxi de was added;
and the reSYLEiRg Feaetidh %Qﬂqf{%o@n glh@‘éﬂéﬁf%ﬁ O (remed 2t HER/
concentrated under reduced_pressure. 4 mL ORPH hexane was added to
the concéhfr at@tPTeithre; “andther FaSUIN n§OMEbME etiPrfat BFTESSee TRs

t d f Th | t lid fi d t
P r e Tl R bendmele e Lhaaaphlc IR aids ot e ol 02" RGurs.

purified t p obt a f titl
Dapocha Y oSG SO QRkPAE ol Ri0L S Gslyet blg g o

11-i), 744@ﬁﬁbt3913ﬁﬂnq51%lhﬁb Hid 67 9 (9 ofHGi-3-88€dd, dibbroonate
2.90(dd, 1H), 2.82(m l% 2.53(d, 1H), 2.28(d, 1H) <Step c-5>
Pr epar at wemcofadddd ( @b filuor ened 8y 1)meidrybn2-solution; and then the
(2,4,5-trifluorobenzyl)aziridine-I|-carboxyl ate(Chem cal 25 Fornul a 8)
resulting reaction solution was stirred for 2 hours. After
completing the ‘reaction, 0.91 g of hydrogen peroxide was
10 added; and the resulting reaction solution was stirred and
then concentrated under reduced pressure. 180 mL of n-hexane
was added to the concentrated residue; and the resulting
concentrated reside was stirred for 1 hour. The resulting
solid was filtered out and the filtrate was concentrated under
15 reduced pressure to obtain 20.0 g of a title compound.
'H NMR (CDCl;, 400MHz) & 7.38(m, 1H), 6.89(m, 1H),
2.94(dd, 1H), 2.65(dd, 2H), 2.60(m, 1H}, 2.37(d, 1H), 2.01(d,

1H), 1.42(s, SH)

20 <Step c-2> Preparation of (R)-benzyl 2-(2,4,5-

trifluorobenzyl)aziridine-l-carboxylate (Chemical Fermula B8)

12.83 g of (S)-l-azido-3-(2,4,5-triflucrophenyl)propane-
2-ol produced in the above Step b was dissolved in 130 mL of
acetonitrile in 500 mL flask, and then 14.56 g of

25 triphenylphosphine was added thereto. After stirring the
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7.97 g of (S)-1-azido-3-(2,4,5-trifluorophenyl)propane-2- ol produced
in the above Step b was dissolved in 80 nL of acetonitrile in 500 nL
flask, and then 9.05 g of triphenyl phosphi ne was added thereto. After
stirring the 5 resulting reaction solution for 1.5 hours at room
tenperature, the tenperature of the reaction solution was increased
to 70 00 and then the reaction solution was stirred for 20 hours. The
reaction solution was cooled to roomtenperature; 5.35 g of

N, N- di i sopropyl et hyl am ne, 0.43 g of 4- 10 di et hyl am nopyri di ne, and
12.81 g of 9- fluoreneyl met hoxycarbonyl chl ori de were added to the
cool ed r eastilbmngokrescoion sl uthen tfhe leSuhting ateacstaroneyplerticone,
was stirred for 2 hours. After conpleting the reaction, 0.4 g of

hydr ogen thér okereei@giradded; Hed reeCEeXul sPhgti@aciHiaen 1BCEaad oho

was stirred _for 1 hour and then concentrated under reduced pressure.
40 ni of "M-Hexah@ Weeh ddifedraasting eonbher afadl Flegizhge foand Lt heurs.

resulting concentrated reside was stirred for. 1 hour...The sultin
Sl wadhEr | FEPEHLGhT RS | PREr afeShRes Gonclier aled tgdr & |SE
reduc r T rgsj4lu S i1 i
chrongfogfg%ﬁgpg%m%@%a%ﬁd1%:%g g %? BQ#%¥¥%§¥E§%§£§E§?E%g?1wﬁﬁ% added
(00013, 4Q0MR) 8lodlddl, réHriidndS46itidh); and. 48kén e ¢eddlting
2H), 7.21(m 1H), 6.93(m 1H), 4.46(d, 2H), 4.20(t, 1H), 2.85(dd,
1H), 2.68eddridd- kplu2ibd( WrslH)tir2ed. 3@d,1 Mhur 2. OBFderldompleting
<Step c-6> Preparation of (R)-2-(2,4,5-trifluorobenzyl)-

1-t osyl azhei dienet{ChenDcéB Bordulhyd8pgen. pgrgxfie was added; and the
(S)-1-azido-3-(2,4,5-trifluorophenyl)propane-2- 5 ol produced in the
above St &FSBLRaRYdIrS36Lved FALBDLIMH URSaSEL6RFEr FPE iln BB ndnd | BRRY

and then 9.05 of triphenyl phosphi ne was added thereto. After

o 0 cPneenPetied myn 2B, phes S8ee or Cast ot SeePrgapether
t enper at ur.e, enper re. Qf ctio luti S inecr e
tongo 70wﬁgaﬁ%§%ﬁ%n%ghe§$§accﬁgﬁ%gg &E?oﬁ&ﬁ§§ﬁg?ir%§§ p%F328% ggﬁégg

The _r?actcbﬂl?,eﬁ@ll:é'&éc@nr@@n?dgo%lagd 49 Qep oo 335h3u9t The resulting
N, Ndi i sopropyl ethylam ne and 7.24 g of tosylchloride were added to
the cool ed1i.gaghs oni sdrd it e £asUkt i fgatf&afdd WoreRinttrb@BdWasder
stirred for 2 hours; and then concentrated under 15 reduced pressure.
40 nL of redopedpypmeidsmrrenas atbed tesiiche ceasenpual fikd esiidbhe antumn
then the resulting concentrated reside was stirred for 1 hour. The
r esul 15i nghsong doswerplfy Itcecddadot land theof id thidile waspeomdent r at ed

under reduced, pressure. The residue was purified with col um
chr omat ogr aph NMR (CDC13, 400MHz) 6 7.41"‘7.15(1'[1, 6H), 6.90 (m, 1H) P

5.15(s, 2H), 2.90(m, 1H), 2.69(m, 2H), 2.40(d, 1H), 2.08(d,

1H)

20 <Step c—-3> Preparation of 1-((R)-2—-(2,4,5-

triflucrecbenzyl)aziridine-1-yl)ethanone (Chemical Formula 8)

7.97 g of (S)-l-azido-3-(2,4,5-trifluorophenyl)propane-2-
ol produced in the above Step b was dissolved in 80 mL of
acetonitrile in 500 mL flask, and then 9.05 g of

25 triphenylphosphine was added thereto. After stirring the
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20 to obtain 7.07 g of a title conmpound. 11-1 NWMR (CDC13,
400MHz) 8 7.71-7.58(m 2H), 7.25-7.18(m 2H), 6.80(m 1H), 6.05(m
1H, 3.07(m 1H), 2.80(m 1H), 2.43(m 4H), 2.11(d, 1H), 1.42(s, 3H)
25Step d: Preparation of (R)-N-am ne-protecting group 2-
(2,4,5-trifluorobenzyl)aziridine (Chemcal Formula 9) <Step d-1>
preparation of (R)-t-butyl 1-cyano-3-(2,4,5-
trifluorophenyl)propane-2-ylcarbamate (Chemcal Formula 9) 6.7 g of
(R -t-butyl 2-(2,4,5-trifluorobenzyl)aziridine- 5 1-carboxylate was
di ssolved in 67 nL of dinmethylsulfoxide in 250 rnL flask; then 3.0 g
of pot assiasmiyangdecadtdony sflemmonifvm ¢hbohodes andr&ng tgprglerature,
18-crown-6 were added thereto in order;, and then the resulting
react i on @6 uEeEPENRBInS | o ed-Heor roadbio &PLlBDieN ARSer 1eegisd n§o
the reaction, 100 nL M of toluene and_100 nL of water were added to
t he react |OonCsén@ttw afte tIfRaTtire ﬁ@%HF%PIth?%a%ttll%‘?dsépﬁt EnhaEEs -

df 10 d
N hyar oo 6 i< RET " adibBU4 RO  GHOARD o PATed “CBAFTRTRS dr byt O
bonat hydr at th di,
i 1at5; hnd T heR cateen A A e cea T bhsure ko obPain 752

g of a tidiletaQMRALMSLy AN RRUEQHS |AYery WS éééﬂjﬂdﬂdor@@@ydéﬁéeﬁd&é&h
sodium sul fate: and then concentrat ed under reduced pressure. 100

of n-hexamke was agdlsieled o ricBetconcessadiesh;r eahduetlagd tiren &beultlng
resulting 20 concentrated residue was stirred for 1 hour at room

t enper at weectThe sesutidmgwsasl Bdiwesd déconpr éssion- f Aifteredoapdeting
vacuumdried to obtain 4.0 g of a title conpound. 1H NWR
(CDC13,4@@@H£Fa@?}98(nplﬂbﬁBﬁgﬁ(hYdﬂﬁgﬁn peroxide was added; and the

10 resulting reaction solution was stirred for 1 hour and then
concentrated under reduced pressure. 40 mL of n-hexane was
added to the concentrated residue; and the resulting
concentrated reside was stirred for 1 hour. The resulting
solid was filtered out and the filtrate was concentrated under

15 reduced pressure. The residue was purified with column
chromatography to obtain 4.74 g of a title compound.

'H NMR (CDCl;, 400MHz) & 7.16(m, 1H), 6.95(m, 1H),
2.92(dd, 1H), 2.76(dd, 1H), 2.66(m, 1H), 2.39(d, 1H), 2.05(d,
1H), 2.04(s, 3H)

20

<Step c-4> Preparation of (R)y—-2-(2,4,5-

trifluorobenzyl)aziridine~1l-yl)phenylmethanone (Chemical

Formula 8)
7.97 g of (8)-1l-azido-3-(2,4,5-trifluorophenyl)propane-2-

25 ol produced in the above Step b was dissolved in 80 mL of
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4.80(m 1H), 4. 06(m 1H), 2. 88(m 2H), 2. 80-2.50(m 2H), 25 1.39(s, 9H)
<Step d-2> Preparation of (R)-benzyl 1-cyano-3-(2,4,5-
trifluorophenyl)propane-2-ylcarbamate (Chem cal Forrmula 9) 15.78 ¢
of (R)-benzyl 2-(2,4,5-trifluorobenzyl)aziridine- 5 1-carboxyl ate was
di ssolved in 63.2 nL of dinethylsulfoxide and 15.8 nL of water in 250
m. flask; then 7.89 g of silicagel was added thereto. 6.40 g of
pot assi unctyani de was slowy added to the reaction solution, and the
resulting reaction solution was stirred for 24 hours at 50 r. The
reaction Msolution was cooled to roomtenperature, and then 160 niL
of di chl aerrenhanéland 800 A0 of mhat eilasey e amded tbemhe %666l edy of
reaction solution in order. An organic |ayer was isol ated; washed
with 80 mriphepdtBrosPRiNG c@asd Gt EGSWPERA- sodPdrPSul St inghdthe
t hen concentrated under,reduced,pressurﬁ.58 of diisopropyl et her

d

0 nL
was added SSEERBIcHACEM Mt BH Y S d G and >t RRRTE HEE (et thisHgerature,

concentr d id S irred for 1. hour at,roomtenperature.. The
Feoul 11 ng "ol | B TR (BF o cfon T Tisod RhdCbaeuRcar T S 445 SBbt 5o

14. 66 q% qct' e q: %Q&g N & 3,40 49-7
t 1 W for .
51 . 7010y TH) LS TR .“o%/?s,%-%, ¥ 951 m efﬁ),z)4. 68?%}8%”
1H), 2. 890@ rtH-tidn720ddtidh) wad. 236Udd EH) room temperat &P §:35 g
Preparation of (R)-3-am ne-protecting group-am no 25
-4-(2, 4, ot ri f | NpNephesyd)dmtlanoiytaathd, (Chend o Formul a 2pf <Step
e-1> Preparation of (R)-3-(t-butoxycarbonyl am no)-
dimethylaminopyridine, and 5.34 g of benzoylchloride were
added to the cooled reaction solution; and then the resulting
10 reaction solution was stirred for 2 hours. After completing
the reaction, 0.4 g of hydrogen peroxide was added; and the
resulting reaction solution was stirred for 1 hour and then
concentrated under reduced pressure. 40 mL of n-hexane was
added to the concentrated residue; and the resulting
15 concentrated reside was stirred for 1 hour. The resulting
solid was filtered out and the filtrate was concentrated under
reduced pressure. The residue was purified with coiumn
chromatography to obtain 7.03 g of a title compound.
W NMR (CDCl;, 400MHz) & 8.0{(m, 2H), 7.55(m, 1H), 7.45(m,
20 2H), 7.21(m, 1H), 6.85(m, 1H), 3.05{(dd, 1H), 2.90(dd, 1H),

2.82(m, 1H), 2.53(d4, 1lH), 2.28(d, 1H)

<Step c-5> Preparation of (R)-{9H-fluorene-9yl)methyl 2-

(2,4,5-trifluorobenzyl)aziridine-1-carboxylate {Chemical

25 Formula 8)
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4-(2,4,5-trifluorophenyl)butanoic acid (Chem cal Fornula 2)

2. 0gof (R)-t-butyl 1-cyano-3-(2, 4, 5-
trifluorophenyl)propane-2-yl carbamate . produced in the above 5 Step
d-1 was dissolved in 20 nL m xed solution of ethanol:water=1:1 in 250
m. flask; then 3.4 g of 85 % potassi um hydroxi de was added t hereto;
and then the resulting reaction solution was stirred for 12 hours at
80 t. The reaction solution was cooled to roomtenperature; 8.0 g of
10 oxalic acid dihydrate was slowy added to the cool ed reaction
solution. After conpleting the reaction, 40 nL of ethyl acetate and
20 nmL of wat er7 \W8r g addd@) ahdathdor3I-hE, resulttri Aueoeaciaryl )paoptnenZ -
stirred for 20 mnutes. An organic |ayer was isol ated; dehydrated

W t h magridsiRifedidscht e &hd ?%@Hel§t€é’nc¥9nw%1t gdseadesd r eduGEd ML of
pressure. The ¢oncentrated residue olated with col

chr onat oGFE5RFLEER %roﬁ&wn?ﬁﬁhaﬁ%lmﬁﬁafifandﬂF%en E%%ceﬁtpéte&’unagr
ng‘l\ﬁf g,ﬁsguhﬁzléﬁﬁo arléeg( ]}%a%‘i thibLescompaynd; 1H R 3

6. 08(by yaifu&tQ GbEe s dh b LD fg BB(Br ok 2 GAMM Rberkcdfls.

18H) Mas > Preparation o

(R) - 3- (bempeyl QM apt Nahe 2]_5eé’c1{1%rf1 éoiﬁtiémomeheﬂﬁﬁe@ge@n%@
acid (Chem cal Fornula 2) 40gof (R) - benzyl 1- cyano-3-(2, 4

70 C and then the reaction solution was stirred for 20 hours.

The reaction solution was ccoled to room temperature; 5.35 g

of N, N-diisopropylethylamine, 0.43 g of 4-

10 dimethylaminopyridine, and 12.81 g of 9-

fluoreneylmethoxycarbonylchlofide were added to the cocled

reaction solution; and then the resulting reacticn solution

was stirred for 2 hours. After completing the reaction, 0.4 g

of hydrogen peroxide was added; and the resulting reaction

15 solution was stirred for 1 hour and then concentrated under

reduced pressure. 40 mL of n-hexane was added to the

concentrated residue; and the resulting concentrated reside

was stirred for 1 hour. The resulting solid was filtered out

and the filtrate was concentrated under reduced pressure. The

20 residue was purified with column chromatography to obtain
10.03 g of a title compound.

'H NMR (CDCls, 400MHz) & 7.67{(d, 2H), 7.54(dd, 2H),

7.43(t, 2H), 7.32(t, 2H), 7.21(m, 1H), 6.93(m, 1H), 4.46(d,

2H), 4.20(t, 1H), 2.85(dd, 1H), 2.68(dd, 1H), 2.54(m, 1H},

25 2.30(d, 1H), 2.06(d, 1H)
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trifluorophenyl)propane-2-yl carbamate produced in the above Step d-2
was added to 1 L flask; the tenperature of the resulting reaction
solution was increased to 110 r; and then 5 the reaction solution was
stirred for 4 hours. The reaction solution was cooled to room
tenperature; and then 500 nL of saturated sodi um hydrogen carbonate
aqueous solution was slowy dropped to the cool ed reaction

solution. After conpleting the dropping,the reaction solution was 10
concentrated under reduced pressure, and 400 mM of nethanol, 10.7 g
of sodi um hydrogen carbonate, and 63.5 g of

N( benzyl oxycar bonyl oxy) succi ni m de were added to the reaction
solution in order. The reaction solution was stirred for 12 hours,
and then conceiStteat edtandaeppesduced pfed&iird- (Thé, 35 widoenbanedl ) —
resi due was dlluted with 200 m of ethyl acetate, and then 200 nL of

5 % sodi dmERGHLBgE a'-'--ndu‘l-a--ai ik 1#)i on was sIomAy added and
then stirred for n Af t sql n rlc aci d S
added to an aaugaug R ERE R Rl ML I e et épﬁwaeat Fo
was added -2 i ryed S to o] rgan
dehydggtg% &ﬁ S gldﬁ%sﬁ$$a9%8vg]§%% en cd%%e%? (9 %r%g 3%%edf

pressureac$98n§?ﬂ£§9tr%hedfﬁﬁﬁ'dﬂﬁ W@iab§0|aE%%‘Méﬁb§0|§”65 g, of

chromat ography (chl or of orm net hanol1=10: 1), and then concentrat ed
under redugpHeRYESISMHEhire 0REAI MERBHA ghefeBo 25 thFtercaiauity the
resulting reaction solution for 1.5 hours at room temperature,
the temperature of the reactidén solution was increased to
10 70 T and then the reaction solution was stirred for 20 hours.
The reaction solution was cooled to 0~5 C; 5.35 g of N,N-
diisopropylethylamine and 7.24 g of tosylchloride were added
to the cooled reaction solution; the resulting reaction
solution was stirred for 2 hours; and then concentrated under
15 reduced pressure. 40 mL of isopropylether was added to the
concentrated residue and then the resulting concentrated
reside was stirred for 1 hour. The resulting solid was
filtered out and the filtrate was concentrated under reduced
pressure. The residue was purified with column chromatography

20 to obtain 7.07 g of a title compound.

'H NMR (CDClz;, 400MHz) & 7.71~7.58(m, 2H), 7.25~7.18(m
2H), 6.80(m, 1H), 6.05(m, 1H), 3.07(m, 1H), 2.80{(m, 1H),

2.43(m, 4H), 2.11(d, 1H), 1.42(s, 3H)

25 Step d: Preparation of (R)-N-amine-protecting group 2-
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IH NMR (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+l) : 368 5 <Exanpl e2>Preparati onof (R)-3-(t-
but oxymnet hyl ) pi per azi ne- 2-one (Chem cal Fornmula 3)

St epa' : Preparati onof (S)-net hyl 2- brono- 3-t- but oxypropanate (Chem ca
Forrmula 11) 10686.0 L of nethylene chloride was added; 85.0 kg of
(5)- nethyl 2-brono-3-hydroxypropanate was added to a reactor; and
then stirred for 30 mnutes. 1.3 kg of sulfuric acid was slowy
added, and then isobutyl ene gas was bubbled for 43 hours while the

reacti on
reaction,
hydr ogen

stirred for,
sodi um s

{Zerdperatruf buornsbera yit) aizneddane 206H8SnicalAffcemud¢enp) et i ng t he

an aoueous solutlon prepared by dlssoIV|ng 20 kg of sodi um
Carb -ta ( \ ,4,5_

filtered. A ff éré%q% cénﬁbq;rag?d Qd r. §gfced19re8§5é%é%gdlne_
*of

obtain 98.7 k

e CcO

400Miz) § %g%%%l&@’wésffﬁ&gs?ﬂ@dg %rﬂéut Oxymh Tr% sﬁat'}.oxﬂde”i#

9H) 25Step

10

15

20

25

eparation o ra2|ne-
250 mL flask; then 3.0 g of potassiumcyanide, 1.4 g of

ammonium chloride, and 6.8 g of 18-crown-6 were added thereto
in order; and then the resulting reaction solution was stirred
for 2 hours at 80 C. After completing the reaction, 100 mL
of toluene and 100 mL of water were added to the reaction
solution and then the resulting reaction solution was stirred
for 10 minutes. An organic layer was isolated; washed with 1
N hydrochloric acid aqueocus solution and saturated sodium
hydrogen carbonate aqueous solution in order; dehydrated with
sodium sulfate; and then concentrated under reduced pressure
to cobtain 75.4 g of a title compound. An aqueous layer was
isolated; dehydrated with sodium sulfate; and then
concentrated under reduced pressure. 100 mL of n-hexane was
added to the concentrated residue and then the resulting
concentrated residue was stirred zfor 1 hour at room
temperature. The resulting solid was decompression-filtered
and vacuum-dried to obtain 4.0 g of a title compound.

'Y NMR (cDCl;, 400MHz) & 7.08(m, 1H), 6.94(m, 1H),
4.80(m, 1H), 4.06(m, 1H), 2.88(m, 2H), 2.80~2.50(m, 2H),

1.39(s, OH)
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2-one (Chem cal Formula 3) 691.0 L of 1, 4-dioxane was added;
98.7 kg of (S)-nmethyl 2-brono-3-t-butoxypropanate produced in the
above Step a' was added to a reactor and dissolved; and then 121.4 kg
of sodium 5 hydrogen carbonate and 55.1 L of ethyl enedi anm ne were
added in order. Wile an internal tenperature was maintai ned at 45-50
r, the resulting reaction solution was stirred for 24 hours. After
conpleting the reaction, the reaction solution was cooled to room
tenperature, and then the restating solid Wwas filtered. After
washing with 100 L of 1, 4-dioxane, 20.0 kg of acetic acid was added
to afiltrate and then stirred for 1 hour. The reaction solution was
filtered (washed with 100 L of nethanol) and t hen concentrated under
reduced press{cEEPS & Fzly lofl er(e s 4d

to the 15 Qoncentrﬁte- {e5|due

1t AOLRP ara

eo s Ia
J d 3 ¥ormu a 9)

i sol at ed &
Hirred ;ﬁﬁpt P38k SFoan! 5P Cl?'f A5 §?e§9a”°]’?m%‘3ﬂ§@ﬁ§

times)s 50ckguahysodl upssuldiakeive egh 1o g0 e &raaniA la¥slide

stirred for 30 nut es and en flﬁtered A filtrate was concentrated

under redugedspressuse m@t@_btlai b2, kUask; actéd | B a0 elfn@lllca el
IH NMR (400 Mz, CDCl3) 5 6.41(brs, 1H), 3.76(m 3H), 3.63 (m

3.52(m  iHp ,a®iet?( thedddo, 3.@8(0M glh)f , pdtd€finmcbinide2Sva 95ﬂ_mvly
1H), 2.45(brs, 1H), 1.17(s, 9H) <Exanpl e 3> Preparation of
(R) - 4- (( RAd8daricmotie ( Ze4cbion solution, and the resulting reaction
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazi ne-2-one
(Chenlcapoﬁgﬁﬁgnawgﬁ BaraEd of¢le24 hours at 50 C. The reaction

5Stepl: Pre ationoft 4-1 (R
ot o PO 26h OR85! GOPYERNEb: R KBS atpge, gnd then 160 mL of

Lo oot RS e S coubant e (GRESL AL EOLIE ) e cootec
reaction solution in order. An organic layer was isolated;
washed with 80 mL of water in twice; dehydrated with sodium
sulfate; and then concentrated under reduced pressure. 80 mL

15 of diiscpropylether was added to the concentrated residue and
then the resulting concentrated residue was stirred for 1 hour
at room temperature. The resulting solid was decompression-
filtered and vacuum-dried to obtain 14.66 g of a title
compound.

20 'H NMR (CDCls, 400MHz) & 7.40~7.10(m, 5H), 7.91 (m, 1H),
6.77(m, 1H), 5.00(s, 2H), 4.95(m, 1H), 4.08{(m, 1H), 2.89(m,

2H), 2.72(dd, 1H), 2.53(dd, 1H)

Step e: Preparation of (R)-3—-amine-protecting group-amino

25 =4-(2,4,5-trifluorophenyl)butanoic acid (Chemical Formula 2)
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trifluorophenyl)butanoic acid (Chem cal Fornula 2) produced in 10 the
above Exanmple 1 was dissolved in 450 m of toluene in 2 L flask; 13.0
g of bis(2,2'-benzothiazolyl)disulfide and 10.2 g of
tri phenyl phosphi ne were added; and then the resulting reaction
solution was cooled to O r. While stirring the reaction solution, a
solution prepared by dissolving 0.8 nL of 15 triethylamne to 20 nL
of toluene was added, and then stirred for 5 hours at room
tenperature. The reaction solution was cooled to O r, and then a
sol ution prepared by dissolving 5.6 g of
(R) - 3- (t-but oxiftephyd)lpi gerepeinagidnond ((@ledi-datbFoprydariginyiroduoced
in the above Exa le 2 to 40 m of toluene ~and 20 2.4 nm of pyrldlne
wer e S|O 2 0 A‘ Py 1 KObld % A &g X a ¥
sol uti on was reased to roo tenper ur and then stirred, faqr
further 1 hou@ %pH of ?he re&l |on S ahﬂigﬂnﬁﬂs adjd%ﬁ@GHFb%f % ﬂsﬁng
saturatec{f ihric aci ueous sal_ |onba§g%gthen dilyted mM5QE408 m
of et hyl acefa? %%e reéﬁklon goFuflon was gﬁea with brihesn
tw ce,s ang.qan QLgani £ad aygl sugs,denydnat bon- anceptig) edsuilfion o
magnesi um sul fate. A resi due was purified with colum 5 ﬁronatograp y
to obtai Rt83BoMYwotep=1it| arcompoungs, flask; then 3.4 g of 85 %
| HNIVR( 400MHz, CDC13) 67. 03(m 1H), 6. 88(m 1H),
5. 97(m 1kptas48um hifirdxide 4wy (aniddd) , thdd2td,;9h0 THen the resulting
3.74(m 2H) 3. 37(m 2H), 3. 24(m 1H), 2. 92(m 2H), 2. 80(m

reaction solution was stirred for 12 hours at 80 T. The

reaction solution was cooled to room témperature; 8.0 g of
10 oxalic acid dihydrate was slowly added to the cocled reaction
solution. After completing the reactibn, 40 mL of ethyl
acetate and 20 mL of water were added and then the resulting
reaction solution stirred for 20 minutes. An organic layer
was 1isolated; dehydrated with magnesium sulfate; and then
15 concentrated under reduced pressure. The concentrated residue
was isolated with column chromatography
(chloroform:methanol=10:1) and then concentrated under reduced
pressure to obtain 1.10 g of a title compound.
'H NMR (CDCls, 400MHz) & 7.04(m, 1H), 6.89(m, 1H),
20 6.08(br, 1H), 5.04(bxr, 1H), 4.13(br, 1H), 2.88(br, 2H),
2.62(m, 2H}, 1.36(s, 18H)

Mass (M+Na) : 356

<Step e-2> Preparation of (R)-3-(benzyloxycarbonylamino)-

25 4-(2,4,5-trifluorcphenyl)butancic acid (Chemical Formuia 2)
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1H), 2.59(m 2H), 1.34(d, 9H), 1.13(s, 9H) Step 2: 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) hydrochl oride

97mgoft-butyl (R -4-[(R)-2-(t-butoxynethyl) - 3-

oxopi perazi ne-1-y11-4-ox0-1-(2,4,5-trifluorophenyl)but ane- 2-

yl carbamat e produced in the above Step 1 was dissolved in 3 nL of

met hanol ; 2 nL of 2 N-hydrochloric acid/diethyl ether was added; and
then stirred for 3 hours at roomtenperature. The reaction m xture
was concentratdd and deconpr essi on- dr(RédbenzPD obt ai hrcyano-3-(2,4, 5+H
4.80(m 3. 7%&9&1 2.66(m 64 ng of a title conmpound as a foam ng solid.
NNR(4OONWE? QDpBeRY praparp-23yararbamate produced in the above

1H), 4.59-4. 40 1H), 3. 93 1H), 3. 90-3. 83(m
1::?) 3. 38(Srﬁe@|_|§<§1n32 ;Dya(aﬁ 13¢ qn%cé%w n]1 2_IE.1)f1le$sk; the temperature of the

resulting reaction sclution was increased to 110 T; and then
5 the reaction solution was stirred for 4 hours. The reaction
solution was cocled to room temperature; and then 500 mL of
saturated sodium hydrogen carbonate agqueocus solution was
slowly dropped to the cooled reaction solution. After
completing the dropping, the reaction solution was
10 concentrated under reduced pressure, and 400 mlL of methancl,
10.7 g of sodium hydrogen carbonate, and 63.5 g of N-
(benzyloxycarbonyloxy)succinimide were added to the reaction
solution in order. The reaction solution was stirred for 12
hours, and then concentrated under reduced pressure. The
15 concentrated residue was diluted with 200 mL of ethyl acetate,
and then 200 mL of 5 % sodium hydrogen carbonate agueous
solution was slowly added and then stirred for 10 minutes.
After isolating a layer, citric acid was added to an agqueous
layer to adjust to pH 4~5. 200 mL of ethylacetate was added
20 and stirred for 10 minutes to isolate an organic layer;
dehydrated with sodium sulfate, and then concentrated under
reduced pressure. The concentrated residue was isolated with
column chromatography (chloroform:methanol=10:1), and then
concentrated under reduced pressure to obtain 30.4 g of a

25 title compound.
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2H),1.18(s,3H),1.11(s,6H) 1H), 211), 2.89- Mass (M1l) : 402
25<Exanpl e 4> Preparation of (R)-4-[(R)-3-am no-4-(2, 4, 5-
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazi ne-2-one
(Chemical Formula 1) tartrate Step 1:Preparation

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

but anoyl1] - 3- (t - but oxynet hyl ) pi perazi ne-2-one 5 (Chem cal Fornmula 1)
10 mL of 5 % sodi um hydrogen carbonat e aqueous sol ution was added to
60 ng of hydrochl ori de conpound represented by Chemi cal Formula 1
obtained in the above Exanple 3; the resulting reaction solution was
extracted by dmi NyR1QCDL1gf MU@imhl df orfetdsarte/ 8(my opanpl 7[. 85 Lay/ v},
m xed solution in twice; and then an organic | ayer was

deconpr e$siSgrimdr i Ed) 4 o Db6Y7didn 55Hhy of - 1@ si,t | @Heonpburdt-dad edmsol LH)
1) 3. 6-S168¢ B ey IR, Fo21421%: Hue(m 1H. 03.43-3.32(m 1M
2.83- 2.65(m M%l I)M+§ 58;6 40(m 21-1), 1.16(s, 3H), 1.11(s, 61-1)
5
<Example 2> Preparation of (R) -3—-(t-
butoxymethyl)piperazine-2-one (Chemical Formula 3)

Step a': Preparation of (S)-methyl 2-bromc—-3-t-

butoxypropanate (Chemical Formula 11)

10 686.0 L of methyvlene chloride was added; 85.0 kg of (S)-
methyl 2-bromo-3-hydroxypropanate was added to a reactor; and
then stirred for 30 minutes. 1.3 kg of sulfuric acid was
slowly added, and then iscbutylene gas was bubbled for 43
hours while the reaction temperature was maintained at

15 20~35 . After completing the reaction, an aqueous solution
prepared by dissolving 20 kg of sodium hydrogen carbonate to
400 L of water was slowly added, and then stirred for 30
minutes. An organic layer was isolated; 50 kg of sodium
sulfate was added; stirred for further 30 minutes; and then

20 filtered. A filtrate was concentrated under reduced pressure
to obtain 98.7 kg of a title compound.

'H NMR (CDCls, 400MHz) & 4.21(m, 1H), 3.83{m, 1H), 3.77(s,

3H), 3.64(m, 1H), 1.17(H, 9H)

25 Step b': Preparation of (R)-3-(t-butoxymethyl)piperazine-
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Mass (M+l) : 402 Step 2:Preparation of (R -4-[(R)-3-amno-4-(2,4,5- 20
trifluorophenyl) butanoyl]-3-(t-butoxynethyl)piperazine-2-one

(Chemi cal Fornmula 1) tartrate 55 ng of the conpound produced in the
above Step 1 was dissolved in 0.56 nL of acetone; a solution prepared
by dissolving 26 ng of L-tartaric acid to 0.35 nL of 25 ethanol/water
[9/1(v/Vv)] was slowy added; and then stirred 5 thereto, and stirred
for 10 mnutes to obtain 77 ng of a title conpound as a solid.

| HNVR( 400MHz, CO300) 57. 38(m 1H), 7. 22(m 1H),

4.80(m 1H), 4.59-4.40(m 1H), 4. 40(s, 2H), 3. 93(m 1H),

3. 90- 3. 8F(P2H)CBembEad 1FYLrB1I38 (3 2H) , 3. 27(m 1H),

691.0 L of 1,4-dioxane was added; 98.7 kg of (S)-methyl

2-bromo-3-t-butoxypropanate produced in the above Step a' was

added to a reactor and dissolved; and then 121.4 kg of sodium

5 hydrogen carbonate and 55.1 L of ethylenediamine were added in

order. While an internal temperature was maintained at

45~50 T, the resulting reaction solution was stirred for 24

hours. After completing the reaction, the reacticon solution

was cooled to room temperature, and then the resulting solid

10 was filtered. After washing with 100 L of 1,4-dioxane, 20.0

kg of acetic acid was added to a filtrate and then stirred for

1 hour. The reaction solution was filtered (washed with 100 L

of methanol), and then concentrated under reduced pressure.

80 L of isopropylether and 80 L of water were added to the

15 concentrated residue, and then an aqueous layer was isolated

in twice. 126 L mixed solution of methylene

chloride/isopropanol (methylene chloride:isopropancol=5:1) was

added, stirred, and then an organic layer was isolated

(performing five times). 50 kg of sodium sulfate was added to

20 the organic layer, stirred for 30 minutes and then filtered.

A filtrate was concentrated under reduced pressure to obtain
45.2 kg of a title compound.

'H NMR (400 MHz, CDCs) & 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),

25 2.95(m, 1H), 2.45(brs, 1H), 1.17(s, 9H)
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3.07(m 2H), 2.89-2.66(m 2H), 1. 15(s, 3H), 1. 11(s, 6H) Mass (Mm1l) : 402 10
VWHAT IS CLAI MED | S: 1. A nethod for preparing an internediate
of di peptidyl peptidase-1V inhibitor represented by Chem cal Formula
2, as 5 shown in the foll ow ng Reaction Formula 1, the method

conpri si ng: (Step a) preparing a conpound represented by
Chem cal Formula 6 by ring-opening of epoxide ring using Ginard
reagent in a conpound represented by Chem cal Formul a 5; (Step

b) preparing a conpound represented by Chemi cal Fornula 7 by reacting
t he conpound represented by Chemi cal Fornmula 6 with sodi um azi de;
(Step c) preparing a conpound represented by Chem cal Formula 8 by
reacting the conpound represented by Chemcal 15 Forrmula 7 with

tri phenyl phospiixeaple 3> Pseparabiqy ephr i(RY -4~ Rpodmamimapried@ntied-
by Chem cal, Formula 9 b ring-openigg of aziridine ring using a

cyanogeniFddduprgghmry putrniayddpdud - Peprearsityd ) By PeReAL RATZ TG LI a
8, and 20(gLeR &1 RLERHLNY 3, RTRRYRd; fepresented by Chem cal

5 Step 1: Preparation of t-butyl (R}y-4-{(R)-2—-(t-

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

trifluorophenyl)butane-2-ylcarbamate (Chemical Formula 4)

10.0 g of (R) -3-t-~-butoxycarbonylamino-4- (2,4, 5-
trifluorophenyl)butanoic acid (Chemical Formula 2) prodduced in

10 the above Example 1 was dissolved in 450 mL of toluene in 2 L
flask; 13.0 g of bis(2,2'-benzothiazolyl)disulfide and 10.2 g

of triphenylphosphine were added; and then the resulting
reaction solution was cooled to 0 T. While stirring the
reaction solution, a solution prepared by dissclving 0.8 mL of

15 triethylamine to 20 mL of toluene was added, and then stirred
for 5 hours at room temperature. The reaction solution was
cooled to 0 C, and then a solution prepared by dissolving 5.6

g of ({R)-3-(t-butoxymethyl)piperazine-2-one (Chemical Formula

3) produced in the above Example 2 to 40 mL of toluene, and

20 2.4 mL of pyridine were slowly added. After 30 minutes, the
temperature of the reaction sclution was increased to room
temperature, and then stirred for further 1 hour. pH of the
reaction scolution was adjusted to 2.5 using saturated citric
acid aqueous solution, and then diluted with 400 mL of ethyl

25 acetate. The reaction solution was washed with brine in
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Forrmula 2 by hydrol yzi ng the conpound represented by Chem cal Formula
9 using a base; [Reaction Fornula 1] (I'n the above Reaction
Formula 1, X is a halogen and PGis a protecting group.) 52. The

met hod as set forth in claiml, wherein the am ne- protecting group
is selected fromthe group consisting of butoxycarbonyl (Boc),

benzyl oxycar bonyl (Cbz), 9- fluorenyl methoxycarbonyl (Fnoc), acetyl,
benzoyl, and tosyl. 3. A derivative represented by the
foll owi ng Chem cal Forrmula 8, wherein the derivative is produced when
produci ng the conpound represented by Chemi cal Fornula 2 as set forth
i n clai mtiicechemdcgn Fogania gpyes was dehydfahilemecciinend rafiedi gakh
Formula 8, PGis a protectln

magnesium sulfate. g %{O:re81due was purified with column
chromatography to obtain 838 mg of a title compound.

'H NMR (400 MHz, CDCl3} & 7.03(m, 1H), 6.88(m, 1H),

5 5.97(m, 1H), 5.48(m, 1H), 4.16~4_.07(m, 1H), 4.02~3.91(m, 1H),

3.74{m, 2H) 3.37(m, 2H), 3.24(m, 1H), 2.92{(m, 2H), 2.80(m,

1H), 2.59(m, 2H), 1.34(d, SH), 1.13(s, 9H)

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

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

(Chemical Formula 1) hydrochloride

97 mg of t-butyl (R)-4-[(R)-2- (t-butoxymethyl)-3-
oxopiperazine-l-yl]-4-oxo~-1~(2,4,5-trifluorophenyl)butane-2-
vlcarbamate produced in the above Step 1 was dissolved in 3 mL

15 of methanol; 2 mL of 2 N-hydrochloric acid/diethyl ether was
added; and then stirred for 3 hours at room temperature. The
reaction mixture was concentrated and decompression-dried to
obtain 64 mg of a title compound as a foaming solid.

'"H NMR (400 MHz, CDOD) & 7.37(m, 1H), 7.23(m, 1H),

20 4.80(m, 1H), 4.59~ 4.40(m, 1H), 3.93(m, 1H), 3.%0~3.83(m, 2H},
3.70(m, 1H), 3.38(m, 2H}, 3.27(m, 1H), 3.07(m, 2E), 2.89~
2.66(m, 2H), 1.18(s, 3H), 1.1l1l{(s, 6H)

Mass {(M+1) : 402

25 <Example 4> Preparation of (R)-4-[(R)-3-amino-4-(2,4,65-
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4. A derivative represented by the follow ng Chemical 5 Forrmula 9,
wherein the derivative is produced when produci ng the conpound
represented by Chem cal Fornula 2 as set forth in claim1l: [Chem ca
Formul a 9] (I'n the above Chemical Formula 9, PGis a
protecting group.) 5. A nethod for preparing an internedi ate
of dipeptidyl peptidase-1V inhibitor represented by Chem cal Fornula
3, as 15 shown in the follow ng Reaction Fornula 2, the nethod
conpri si ng: (Step a') preparing a conmpound represented by
Chem cal Formula 11 by introducing t-butoxy group to hydroxyl group
of a conpuufducrprhenyil dehtancgidmdcdt-Poteamethyl) piperoeSnep2 e
preparing a conmpound represented by Chem cal Formula 3 by inducing a
cycl i zat | GhepyjcprdaBeragla ne darisake

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

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

5 (Chemical Formula 1)

10 mL of 5 % sodium hydrogen carbonate aqueous solution
was added to 60 mg of hydrochloride compound represented by
Chemical Formula 1 obtained in the above Example 3; the
resulting reaction solution was extracted by using 10 mL ‘of

10 dichloromethane/2-propanol [4/1(v/v)] mixed solution in twice;
and then an 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),
4.56~4.3%(m, 1H), 3.96~3.81(m, 3H), 3.70(m, 1H), 3.46(m, 1H),

15 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 Z: Preparation of (R)-4-[(R)-3-amino-4-(2,4,5-

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

(Chemical Fermula 1) tartrate

55 mg of the compound produced in the above Step 1 was
dissclved in 0.56 ml, of acetone; a solution prepared by
dissolving 26 mg of L-tartaric acid to 0.35 mL of

25 ethanol/water [9/1(v/v)] was slowly added; and then stirred
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represented by Chemical Fornula 11 with ethyl ene diam ne; [Reaction
Formula 2] HN-Th NH Rep& O Pr 0 ---- Step a'

10

for 30 minutes. 0.56 mL of 2-propanol was again added
thereto, and stirred for 10 minutes to obtain 77 mg of a title
compound as a solid.

4 NMR (400 MHz, CDOD) & 7.38(m, 1H), 7.22(m, 1H),
4.80(m, 1H), 4.59~ 4.40(m, 1H), 4.40(s, 2H), 3.93(m, 1H),
3.90~3.83(m, 2H), 3.70{m, 2H), 3.38(m, 2H), 3.27(m, 1H),
3.07(m, 2H}, 2.89~ 2.66(m, 2H), 1.15¢(s, 3H), 1.11(s, 6H)

Mass (M+1) : 402
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WHAT IS CLAIMED IS:

1. A method for preparing an intermediate of dipeptidyl
peptidase-IV inhibitor represented by Chemical Formula 2, as
shown in the following Reaction Formula 1, the method
comprising:

(Step a) preparing a compound represented by Chemical
Formula 6 by ring-opening of epoxide ring using Grinard
reagent in a compound represented by Chemical Formula 5;

(Step b) preparing a compound represented by Chemical
Formula 7 by reacting the compound represented by Chemical
Formula 6 with sodium azide;

(Step c¢) preparing a compound represented by Chemical
Formula 8 by reacting the compound represented by Chemical
Formula 7 with triphenylphosphine;

(Step d) preparing a compound represented by Chemical
Formula 9 by ring-cpening of aziridine ring using a cyanogen-
based reagent in the compound represented by Chemical Formula
8: and

(Step e) preparing a compound represented by Chemical
Formula 2 by hydrolyzing the compound represented by Chemical
Formula 9 using a base;

[Reaction Formula 1]
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6. An inproved nethod for preparing dipeptidyl peptidase- 5 1V

i nhi bitor represented by Chem cal Fornula 1, as shown in the
follow ng Reaction Formula 3, the nmethod conpri sing: (Step 1)
preparing a conpound represented by Chem cal Forrmula 4 by bonding a
conpound represented by Chemi cal Fornmula 2 and a compound represented
by Chemical Fornmula 3 Mw th peptide bond by reacting them using

tri phenyl phosphi ne, bis(2,2' -benzothiazolyl)disulfide, and a base in
t he presence of a reaction solvent; and (Step 2) preparing a
conmpound represented by em cal Fornmula 1 by renoving an

am ne-protecting groupeoh the conpeund represented by Gaem cal

Formul a 4 produced |n t g V&, St &
Ihlphenylphospnlne, tep bi ?
Step 2Depr ot ection

10

15

p 1; [Reaction Fgrmula 3]

zo€Hazol yl ) di sul ll a‘e Fb‘a’de 1
Step a
5 F s F 7

= X Step b Step ¢

-

G
F . .
G E U
\-f/h Step d CN Step @ 5 OH
F

(In the above Reaction Formula 1, X is a halogen and PG

is a protecting group.)

2. The method as set forth in claim 1, wherein the amine-
protecting group is selected from the group consisting of
butoxycarbonyl (Boc}, benzyloxycarbonyl {(Cbz), 9—

fluorenylmethoxycarbonyl {(Fmoc), acetyl, benzoyl, and tosyl.

3. A derivative represented by the following Chemical
Formula 8, wherein the derivative is produced when producing
the compound represented by Chemical Formula 2 as set forth in
claim 1:

[Chemical Formula 8]

F
PG
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F H NH\s/0 O (I'n the above Reaction Formula 3, PGis a
protecting group.) 57. The inproved nethod as set forth in claim§6,
wherein the reaction solvent is selected fromthe group consisting of
t ol uene, tetrahydrofuran, nethylene chloride, acetonitrile, and

N, N- di et hyl f or mami de. 8. The inproved nethod as set forth in
claim6, wherein the base is nore than one selected fromthe group
consisting of N-nethyl norpholine, isopropylethylam ne,
triethylamne, and pyridine. 9. The inproved nethod as set
forth in claim6, wherein 5 the reaction of the above Step 1 is
performed at -@@ rthe aoge Chemicalg FopmellinpfovEd reg had reteeting
forth in claim6, wherein the am ne-protecting group is selected from
the grou™®Bohsi sting of butoxycarbonyl (Boc), benzyl oxycar bonyl
(Cbz), 9-fluorenyl net hoxycarbonyl (Fnoc), acetyl, benzoyl, and tosyl.
11. The inproved nethod as set forth in claim®6, wherein in the Step

2, when the any nexprRtechiNge 9P ckinted by the following Chemical

5 Formula 9, wherein the derivative is produced when producing
the compound represented by Chemical Formula 2 as set forth in
claim 1:

[Chemical Formula 9]

F
F W
NH
CN
F
10 {(In the above Chemical Formula 9, PG is a protecting

group.)

5. A method for preparing an intermediate of dipeptidyl
peptidase-IV inhibitor represented by Chemical Formula 3, as
15 shown 1in the following Reaction Formula 2, the method
comprising:
(Step a’'} preparing a compound represented by Chemical
Formula 11 by introducing t-butoxy group to hydroxyl group of
a compound represented by Chemical Formula 10; and
20 (Step b’) preparing a compound represented by Chemical

Formula 3 by inducing a cyclization by reacting the compound
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15 but oxycar bonyl (Boc), the am ne-protecting group is renoved by

reacting

t he conpound represented by Chem cal Fornula 4 with

trifluoroacetic acid/dichloronethane, ethyl acetate/hydrogen

chl ori de,

di et hyl et her/ hydrogen chl ori de, hydrogen

chl ori de/ di chl oromet hane or met hanol / hydrogen chl oride. 20 12.
The i nproved nethod as set forth in claim6, wherein in the Step 2,

when t he

am ne-protecting group is benzyl oxycarbonyl (Cbz), the

am ne-protecting group is renoved by reacting the conpound

represented by Chem cal Fornula 4 25 with hydrogen in the presence of
pal | adi urfePaesented by Chemical Formula 11 with ethylene diamine;

10

15

[Reaction Formula 2]

Br Br HN NH
; O : O—
- A Ay
Tr S‘t&p a \\/\g, Step b %0 O
i) " 3

6. An improved method for preparing dipeptidyl peptidase-
IV inhibitor represented by Chemical Formula 1, as shown in
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 triphenylphosphine,
bis (2,2 -benzothiazolyl)disulfide, and a base in the presence
of a reaction solvent; and

(Step 2) preparing a compound represented by Chemical
Formula 1 by remcving 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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E PG. HN”\j

NA 9 + NH
OH 6 b
Foo2 ”%/ 3
triphenyiphosphine
Step 1 bis(2 2-benzotiazelyilisuliide
£ base
F HN‘qu

LA
o
g,kE:NH
.,}/

4

(In the above Reaction Formula 3, PG is a protecting

group. )

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

the reaction solvent is selected from the group consisting of

toluene, tetrahydrofuran, methylene chloride, acetonitrile,

and N,N~dimethylformamide.

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

the base is more than one selected from the group consisting
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15

20

25

of N-methyl morpholine, isopropylethylamine, triethylamine,

and pyridine.

9. The improved method as set forth in claim 6, wherein
the reaction of the above Step 1 is performed at -20 T to

80 TC.

10. The improved method as set forth in claim 6, wherein
the amine-protecting group 1is selected from the group
consisting of butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz),

9-fluorenylmethoxycarbonyl (Fmoc), acetyl, benzoyl, and tosyl.

11. The improved method as set forth in claim 6, wherein
in the Step 2, when the  amine-protecting group 1is
butoxycarbonyl (Boc), the amine-protecting group is removed by
reacting the compound represented by Chemical Formula 4 with
trifluorcacetic acid/dichloromethane, ethyl acetate/hydrogen
chloride, diethylether/hydrogen chloride, hydrogen

chloride/dichloromethane or methanol/hydrogen chloride.

12. The improved method as set forth in claim 6, wherein
in the Step 2, when the amine-protecting group 1is
benzyloxycarbonyl (Cbz), the amine-protecting group is removed
by reacting the compound represented by Chemical Formula 4

with hydrogen in the presence of palladium/carbon.
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