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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 theadermrkowdanuyi affgctar onna tdmwriwerdl diwafdtaonobt@ai hnsigl theto

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
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Furt her nore & conpound represente a 3 may

produced H¥s4si-89 H hl oG 5 B%acéﬂ&ilcf%gu 28rfb§C e@s'
Kor ean Pg?éﬁt Publﬁggfﬁgn No. 2608 0094604: Pg%é ﬁZ 9)IbgrS iy an
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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 Chemical Formula 1, the nmethod conmprising: (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
t he 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 OHNEhhbLimr hy8iFbaHDe 0 3 hialyi phenyé@hos phipref8traple 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
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 000 O (I'n the above Reaction Formula 3, PGis a
protecting group.) First, Step 1 is a step of preparing a conpound 5
represented by Chem cal Fornula 4 by bonding a conpound represented
by Chemi cal Formula 2 and a conpound represented by Chem cal Fornul a
3 with peptide bond by reacting them using triphenyl phosphi ne,

bi s(2, 2' -benzot hi azol yl )di sul fide, and a base in the presence of a
reaction sol vent. In the present invention, toluene,

t et rahydrof uran, nethylene chloride, acetonitrile,

N, N- di met hyl formam de, etc. may be used as the reaction solvent.

I n the preseatrinhgvent conpoond e reparseneedelsct elehif@m arbentilarys by
am ne, such as N-nethyl norpholine, isopropylethylam ne,

triethyl dmdweinpyai dvnéization iy dsectided Shascompobrabeiepresented by

Chemical Formula 11 with ethylene diamine.
[Reaction Formula 2]

HiN
Br

2 } o ¥ o fAﬁfN
HO. .~_ .0 - -
R \/\J; Stept ><0 o

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

10 catalyst 1in BStep 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

15 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

20 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, the conpound represented by Chem cal
Formula 2 or 3 is commercially available or may be prepared by using
a known nethod or the nethod described in 5eaction Fornula 1 or 2.
10l n the present invention, it is preferred that the reaction of the
above Step 1 is perfornmed at -20t to 80 t, and there is a problem
that the yield is reduced due to difficulties in performng the
reaction when the tenperature is out of the range. 15Next, Step 2 is
a step of preparing a conpound represented by Chemi cal Fornula 1 by
removi ng an am ne-protecting group of the conpound represented by
Chem cal tEdemblaamipe odeiced niay bheuabdvas St gpreferfbéer bapwal of the
protecting group in the Step 2 may be 20 conducted under the acidic
condi tion or tifr o8GR Bl Hydr §en peeRaitoninpekien calisy, shwien time the
am ne-protecting group js butoxy carbonyl (Boc), the protecting group
may be r Tt R dBPA POk QR ot (7 198Gc RPas TP PYPHoFERREE T E0F
aci d/ di chl aoronet hane,_et.hyl .acet at e/ hydrogen _chl oride, diethyl 25
cther | hydFagan LRI OTTRIE T Hydr oben: AT e dPERPor ShotFaE s gret by
met hanol / - n i de, 1.ne-pr.ot 1.ng,g I
benzy I oxs o bam T TCCBaT: “Therf ofecthg Blous ed Ko FEmaled” the b3
a hydrogen ¢gasdden F8pideoiRsepge chbnpahbl adigrmugar bonyySHding a
di peptidyl peptidase-IV inhibitor of the present invention,

r epr esentcegipbyn€heardcalschoedulta, 1Ichemyche @seduia theahar m otofpound
pharmaceutically acceptable salt, and an acid addition salt fornmed by
a phar macenresantgd advept@ismd chleeFarindl & s 3sefitin apeptddlt . bond by
| norgani ¢ and organic acids may be Wused as the free acid,

hydr ochl 8ERELABFd, bEBRRC achalingul f uFFEPRRIEPHSITESEREri ¢ abild(2efC

may be used as the jnarganic.acid, and citric acid, acetic acid,
acti D aBRAZORRt of eI Ao Hadrr ¢ 3 d2 ARttt i, bresence of a
nethanesgggggggna§gfbeﬁ¥xﬂa & acid, glycolic acid, succinic acid,
tartaric !

(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



15 acid, 4-toluenesul fonic acid, galacturonic acid, enbonic acid,
glutam c acid, or aspartic acid nmay be used as the organic acid.
Preferably, hydrochloric acid nay be used as the inorganic acid, and
tartric acid may be used as the organic acid. 20The acid addition
salt according to the present invention nmay be prepared by a typical
met hod, and nmay be prepared, for exanple, by dissolving a conpound
represented by Chemcal Formula 1 in a water-m scible organic

sol vent, for exanple, acetone, nethanol, ethanol, or acetonitrile and
addi ng an 25 excess of an organic acid thereto, or by adding an acid
aqueous solutionFBfGan i norgani ¢ aci dythereto and then precipitating
or crystallizi . $ubsequently, a pr ration may be perfornmed by
evaporating the an excesg off the acid fromthis m xture
and then drying it to 5 obtai n anéi&ﬂi@ion salt or suction-filtrate a
precipitated salt. 2 After conpounds represented by Chenica
Formula 1 to 3 prepared accoraiﬁgw@@mgﬁ@epresent i nvention or

i ntermedi at es thereof ar eSigir egakis’iR-benkptidzplyidisyifdet ur es may be
identified by Minfrared gpect'rB¥etry, nuclear nagnetic spectrum
mass spectronetry, |iqggidlchrongd ography, X-ray structural
crystal | ography, pol ari fettly,™Yan§ conparison of cal cul ated val ues and
actual |y measured val ues™n e nt anal ysis of representative
conpounds. 15Accordingly,rFa prepagatin nethod according to the

,%/0 0

4

I

Step 2
F

Deprotection

NH, O
N
F 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



present invention may reduce costs in preparing a conpound of
Chem cal Formula 1 by using |lowpriced bis(2,2"-
benzot hi azol yl ) di sul fi de, and may be useful for mass production due

to an increase in its yield. 20 Herei nafter, the present
invention will be described in nore detail with reference to
Exanpl es. However, the follow ng Exanples are only for illustrating,

but the present invention is not limted thereto. 25 <Exanple 1>
Preparation of (R)-3-(t-butoxycarbonylam no)-
4-(2,4,5-trifluorophenyl)butanoic acid (Chem cal Fornula 2)

St epa: Pr epar &kl onefl (&) - thhe Meaad-18n( 2pdyént .
trifluorophenyl)propane-2-ol (Chemcal Formula 6) 584.4 g of

1- br ono- 2, 4, 51ty ifHeudrsisenteievand 120, 1mare shareppahypatofbednivem ea

added to 250 nL flask, and the resulting reaction solution was cool ed
to -15-20:Srtiahder MW Sgen atTHEpher 520 i BELN¥Spr opPREREIEM

chloride.[2.0 Mtetr dr of ur an | ytion] was dr.opped.to the reaction
IR - R b L A i St oA
reagend . 31 (S)-epichlorohydrin and 42.1 m of
tetraﬁ@dﬁ%f&gggbagéé added to another 250 nmL flask; the resulting

reaction sol ution:mas ,ea8kee Levehdion: 2Qnk; SRN Fer ot LOPRET
i odi de was added thereto. 42.1 nL of the Grinar reagent produced

under ni Che@eBaat Fosphese2was d¥ oppedommadct sty edly£iarakd ehaiy smavhi he
the reaction tenperature was nmaintained at -15 - -20 C. 297 ml of 2 N
hydr ochl prepaaeddbaquedns sol kritdwon ndidtcdvasr coind edetlhod- escmesed in
dropped to the reaction solution, and then extracted with 20 297 nL
of i sopr &ggretiner Fomiler dasirtc 2-ayer was dehydrated with sodi um

sul fate, and then_concentrated.under. reduced pressure to obtain 89.8

g of ¥ title d8npblRd.PIIISWR Lepersiomoomtz) 167. BETHRTHAY) , t6a52(Hye
1H), :

reaction of the above Step 1 is performed at -20 T to 80 T,
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



4.17(m 1H), 3.72-3.43(m 21-1), 2.95-2.74(m 2H), 2.66(m 1H 25

St epb: Prepar ati onof (S)-1-azido-3-(2,4,5- trifluorophenyl)propane-2-ol
(Chem cal Fornula 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 were added; the tenperature of the resulting reaction solution
was increased to 70 r; and then stirred for 16 hours. After
conpleting the reaction, the reaction sol 6tion was cooled to room

t enper at ureeha868/hidobgdd i sapraopyleet handandh898 e of amiateetprnweeting
added; and then stirred for 10 m nutes. An organic |ayer was

i sol at ed;95®EPhde WenREYIoNyagdeoehl ofGhzlacitdeaqredgstésbugirorPrandy be
saturated sodi um hydrogen carbonate aqueous, sol ution in order;

dehydr at TWVER sbBFAMYR ulF at¥ITAMEt héREEbhe®Rnt ¥t dd*unddesggce  of
reduced prﬁis re go qgtain 75.4 g of atitle conmpound. IH NVR (CDCL3,
400MHz) 67 §?ﬂr{”i“ C§O%I92(m 1H), 4.00(m 1H), 3.42-3.23(m 2H),

(R -N-Bi ne- proCectiRg oot T30 (3 A L. CYTTT et Bbensy! i FraPRer
(Chemi cali nk@heWba, 8kepresented by Chemical Formula 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 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
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<St epc- 1>Preparationof (R)-t-butyl 2-(2, 4, 5-
trifluorobenzyl)aziridine-|-carboxylate (Chemcal Forrmula 8) 18.9 ¢
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 acetonitrileinllLfl ask, and
then 21.4g of triphenyl phosphi ne was added thereto. After stirring
the resulting reaction solution for 1.5 hours at room tenperature,
the tenperature of the reaction solution was increased to 70 r and
then the reaction solution was stirred for 12 hours. 5 The reaction
solution was cooled to roomtenperature; 1.0 g of
4- di met h@aamionepysptliheoand17.88) g iobrdantcbuagld ditdeartedmat enver €hen
added to the cool ed reaction solution; and then the resulting
reactlonpgﬁpapﬂﬁﬁt%ﬁg Std% r e@TVEEARLbBLRS. Aftt-er conpleaspgitie, a
"reaction, 0.91 g of hydrogen peroxide was 10 added; and the
resul ti n@rﬁ@éte#bﬂn SBRYit PBICRELORTGT et HRPATHEATB0REEnEPATERE UAlERD

asi due; SHGRSEnE QSif { FRY cORCAnEF 4P ed 7 EL! B s WEF ro FB 1t 0
hour . sTh%bftgiun dier?gfgghtgoff"aga Ll ter egueEio@”f’llt tf' 'érg:%% Mirated

concentrate reduce pressure to taln

conmpound.gz]t. IH NMR (CDC13, 400MHz) 8 7. 38(n1 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, HNre20<bippondzPrepacathosdf oR) hemiyh?- (2rduda 1 to 3

trifluorobenzyl)aziridine-I-carboxylate (Chem cal Fornula 8)
prepared 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
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12.83 g of (S)-1-azido-3-(2,4,5-trifluorophenyl)propane2-ol produced
in the above Step b was dissolved in 130 ml 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 O-5r; 6.74 g of 5
triethylam ne and 9.47 g of benzyl oxychl orof ormate were added to the
cool ed reaction solution; and then the resulting reaction solution
was stirred feExhmbdar 1>APtepaotipire tdfh g R) k8~ eabht @ty tohyd atfino) -
hydr ogen peroxi de was added; and the resulting reaction 'solution was
stirred for(214hbutrahbtiuertmohenyld bnteanciatacidin@denicdlcBdrmels Air e.
130 m of isopropylether was added to the concentrated reS|due and

t he resultlngEE&EcenLEaLed_Eﬁﬁﬁﬂéﬂﬂéﬂlqflpfpd f 68) 11 HHHOToTReE (2
resulting sq |d i oncentrated
under red ol um 15

h h f
TH AVE (Dcis 2 80%&3% = ao%?%% Sat%ﬁif%f@%%%“%mm% Fo(s, ot
2.90(m 1)k raRy Qg&ﬂhra?rwwel%%dé ]9@25% W F1a8W), and the resulting
20<St epc- 3>Preparat|onof1 ((R-2-(2,4

trifluorqhapzybhazdiiu@iBg- lrayf |&$31LQ419”§0( ChenbgalcFor mph@8) nitrogen
7.97 g of (S)-1-azido-3-(2,4,5-trifluorophenyl)propane-2- ol produced
in the abkawesShepeh Vi dmssaﬁyedspprSﬁyMMagmésEmmt@mﬂbmuue i 12500 mL
flask, and then 9.05 g of 25 triphenyl phosphine was added

t her et 0. Aﬁa—ﬂzgﬁhg{ir@fmr@d t heolution] was dropped to the reaction

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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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 sol ution
was cooled to roomtenperature; 5.35 g 5 of

N, N-di i sopropyl et hyl am ne, 0.43 g of 4- dinethylam nopyridine, and
3.0 g of acetylchloride were added to the cool ed reaction sol ution;
and then the resulting reaction solution was stirred for 2 hours.
After conpleting the reaction, 0.4 g of hydrogen peroxide was added,;
and the Mresulting reaction solution was stirred for 1 hour and then
concentrated wider retuced prepsuaeiod0 nodHf n- hexanaan-addedLt b
the concentrated residue; and the resulting concentrated reside was
stirred ftadfluhsaphemhe) prapaner-dgos ol Claemesa lf ifarawéd dut and t he
filtrate was concentrated under 15 reduced pressure. The resi due was
purified with é’ol urEh %%r ST bR 1o (Bbfapntii Fhugratheavd.) prepane-

Conpoundé( 8'3 661(“m 81% a%%v%g%g,égllﬁ)lr"b"éz? g%a‘gé‘ﬁnli;ﬁl’rbzé-%"l?i Sd]g'z*)

20 <Step > ragi f ] .
tr.ﬂu%r%fﬁénzg%??@z?b. AR mE 51 bRl ash <0 dbr o Bodf
7.97 g ofi;(4Ph=12841 49: 8- &Zoﬂ §o&iﬁ$|é%ﬁdgﬂwgbé)AH&H%an%h% téRp8tature
produced in the above Step b was dissolved in 80

of the resulting reaction sclution was 1ncreased 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



acetonitrile in 500 nL flask,and then 9.05 g 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 5 70 t and then the reaction solution was
stirred for 21 hours. The reaction solution was cooled to room
tenperature; 5.35 g of N, N-diisopropylethylamne, 0.43 g of 4-

di nmet hyl am nopyridine, and 5.34 g of benzoylchloride were added to
the cool ed reaction solution; and then the resulting Mreaction
solution was stirred for 2 hours. After conpleting the reaction, 0.4
g of hydrtagehepeiphosighives addedzdded thereesul ti Adteeacttiionrisg uthen
was stirred for 1 hour and then concentrated under reduced pressure.
40 nL of hi¢SHé%aRE WaRCERRREFAHiRE é@ﬁcén@r]a@‘é}éﬁ rdls | RAE tERperREure,
resultlng M concent r at ed r§5| e was stirred 1 hour. The resultlng

sol i d wasfi | tRPREF Bt San@t t &S i FE7at & has® ‘dTnJc%Iht FafedtifRased  to
reduced messuLe, The, 1ol R o8t egr 2phy

t o obt ai

g?ggt%g ?E§1Q%Q%E%$ﬁ1sgi legé% olgd4§&”%%%9 %fét%%%?hllbzg of

2.28(d, JiHhiﬁ&Bgl&nﬁﬁaﬁfﬁ@h@t i of7 (R g (9 fdluQLgueFbe)lEaHaMhaee

(2,4,5-trifluorobenzyl)aziridine-I|-carboxyl at e(Chem cal 25 Fornula 8)
7.97 g ofwe8) -dddxd dae3-{lx 4cbol edf | nemcapbanysg prdpane- 2ad olthamodticed
in the above Step b was dissolved in 80 nL of acetonitrile in 500 nL

fl ask, awgsuhehng. gsagtodnt spphehyh prasphihacreds fadded hdverset 0. AMEeer
stirring the_ 5 resulting reaction solution for 1.5 hours at room

t enper at GPBPLERENY e atBREL 6% 1 hé -Pacti 6if sBVGFP%ﬁnméseri%Fi@as‘é@S

to 70 OO d th t | ut df 20 h
aact on2COPHL | R LB PEBULL LS oB R Cbior AOPELCS, 385 TF Fred a

N’N'd"S%BERpXESngéfﬁ%éE%uééé¥3é%&&beé 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 (CDCls, 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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10 di net hyl am nopyri dine, and 12.81 g of 9-

f | uor eneyl net hoxycar bonyl chl ori de 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 peroxide was
added; and the resulting reaction 15 solution was stirred for 1 hour
and then concentrated under reduced pressure. 40 nL 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
resi due wasuptingi edaeiidn codlurmicohifomafogr bphys tat obtan etr@®e@atgref
atitle conpound. 11-1 NWR (00013, 400MHz) 87.67(d, 2H), 7.54(dd,
2H) 7@3(tterm9ramr@2(@f e reaqtign 155)11161@3( ma51wncm%@(dd to

4. ZO%t 2.85(dd, 1H), 2.68(dd, 11-1), 2.54(m 1H),
252 30(d,’01 anO @} @h% reaction 38@351%36%a¢%%ﬁ%£€%ﬁ éﬁrbﬁl hours.
(R -2-(2,4, 5 trlfluorobe 1)- 1-tosyla di_ne rnula 8
7.97 g ofi"ES) r;eeaa*zlr% k3o ep @?@ﬁﬂ%nm oPoBanto. &g o OF

PrOdugﬁd dr ?LF QrQPP@ %ﬁ %%’i"ag Q\fTSEQhX ka %f@fo?&a@&ehgg%t é&!ﬂ&d

in 50 and t tri osphine was a

thereto. t4ft %EeStédScfléw e ctesHl tééﬂ;ﬂl@ﬁpt' QRaSOt Wi Ot HeOr rksBl hOME S
at roomtenperature, the tenperature of the reaction sol ution was

i ncr easedebetibn7@olluandnt ke tdid riredctfioen Isohatid on Wasest icomedet g
20 hours. The reaction solution was cooled to 0-5t; 5.35 g of

N, Ndi i sophepykethyban Aetand ?i2hygrofienopypkohide i des weddcdddendt bhe
the cool ed reaction solution; the resulting reaction solution was
stirred ﬁ@ﬁuithﬁﬁr§ea§héoﬁhéﬁlé5h@@nWﬁétéGlEﬁG@rf95 rediRed %W%s%@?@.

40 nlL_of |so her was added to the conc rat ed r.esi due
then the cPBEED ‘io%ﬁ e brastvES o T ol o Eapy 1o fer

resul ting.s d,sgdgﬁs o tgred gutand Lhe fdlifate uas qaneentrglefhy

under pressure Yesidue“was pur

chromat OQBﬂBQMtJ?QtéC@ ebtain %897 59:1951‘6@1 tfc;rl elc‘HgHled The resulting
11-1 NVR (CDCL3. - 400Miz) 8 7. ), 7. 25-7.18(m  2E) .

6.80(m %Hlld%@@(fﬂltlé’ﬁed %&7@1@% 3c_h|)3 leﬁﬁém ﬁd’é),ccﬂmc‘é%(tlfhtéhi)under
2.11(d, 1H), 1.42(s, 3H)
reduced pressure. The residue was purified with column
15 chromatography to obtain 15.78 g of a title compound.
'H NMR (CDCl;, 400MHz) & 7.41~7.15(m, 6H), 6.90(m, 1H),
5.15(s, 2H), 2.9%0(m, 1H), 2.6%(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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25Step d: Preparation of (R)-Nam 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-yl carbamate (Chem cal Formula 9) 6.7 g of
(R -t-butyl 2-(2,4,5-trifluorobenzyl)aziridine- 5 1-carboxylate was
di ssolved in 67 nmL of dinethylsulfoxide in 250 rnL flask; then 3.0 g
of potassiuncyanide, 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 r. After conpleting
t he reactdemultifg meadtodn tsblugnenafdrl005mhoofs wat eroorerierpededute,
the reaction solution and then the resulting reaction solution was
stirred ftde 10empeiatase ART ortdeni sehalieen waslinsopat eds wakdierRShAd hte
N hydrochl oric acid agqueous sol ution and saturated sodi um hydrogen
car bonat €%aduedtd gt 593A@8r SOdERyER WY T iHrers fogdgmhours.

|fate; and then, trated und d t o_obt ai 4
o of a1 e XEaydaRd oA ARGBHS Fayor wae FoBtar SHPoGRRy AT At Byt Eh

di te; yapd _und d 100 pi
of - Nexafie. was ANdSt TP TRy Re AR ared 1 esy e anddhen the T

resul ting;iz@+pQNsAMASSENIRS! Q4R WAD f idf esbdtqn ch1bethe alye FOORHded
tenperature. The resulting solid was deconpression-filtered and

vacuum dricedthe obd@lidd 4.r@agtobna soldtei@onpandd. tAdh NMRe resulting
(CDC13, 400MHz) 67.08(m 1H),6.94(m 1H),
4. 80(m 1Hpadtd6t msdHut 2oB8¢as 2k 1 2r8d- 205082k s . 25 ATL8E( somPHeting
the reaction, 0.4 g of hydrogen 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

25



<Step d-2> Preparation of (R)-benzyl 1-cyano-3-(2,4,5-
trifluorophenyl)propane-2-yl carbamate (Chem cal Fornmula 9) 15.78 g
of (R)-benzyl 2-(2,4,5-trifluorobenzyl)aziridine- 5 1-carboxylate 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 untyani 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 dichl oronet hane and 800 nL of water were added to the cool ed
reacti on sssitoniscnila order.5%h omganifdalségyer aws | sbémt ed;,. Omashed of
with 80 nL of water in tw ce; drated with sodiumsul fate; and

t hen condéﬁ@ﬁ&@&éphﬁ%@@lﬁ%dM@éd @%%uﬁ@ef890nL oﬂfaﬁrs@mﬂﬁﬁﬂ%ﬂhébe

was added to the concenfrated residue and_t en the resultin
i SN Bt S A SR ED M o%ﬁnﬁc&%&eg%&ﬂfétmrﬁe

resultin soI deco Le on-filtered and vacuun}drled to n
o b6 o S e RO R e L e G N AT NS SO S D B

0. T 90 T Bt D e og%gat%was 93541%%% ﬁ%ghrs.

Preparatn@@ HealcR)ioB- @B 0€1HHOLESt £BE168H0UR- aabﬂOtaéperature, 5 35
-4-(2,4,5-trifluorophenyl)butanoic acid (Chem cal Formula 2) <Step

e- 1> Prepdr at i oN, Bfd{ Be@eddyllathgtynandony| and 3 - g of 4-
4-(2,4,5-trifluorophenyl)butanoic acid (Chem cal Fornmula 2)
2. ogof(Rp;mebhyyam;mggyﬁyd;mﬁz 4a8d 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.

'H NMR (CDCls, 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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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 % pot assi um hydr oxi 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 nL of water were added and then the resulting reaction solution
stirred for 20 m nutes. An organic |layer was isol ated; dehydrated

wi th magnesi um.SUl foated; (@ndltaehdd5E-c@ndenttat Eduancgremddpoegane—2-
pressure. The concentrated residue was isolated with col um

chr omat ograpsequstsicor bt thﬁ?nﬁbﬁHﬂoﬁiPB B wupd dhepokveeehtr &ledundbr
reduced pressure to obtain 1 10 % title coppound. 1H NNR (CDC13
400MHz) @?eéﬁéﬁfrifﬁ 689 (H é ask, ~ana’ then

T5r) N CHRREY Ehagg e o Mo, b2, B2l o%t%ﬁrmg the:
(R) - 3- S(b%émg{ng%g@wgrmg& %?R) og2 4555$ufé'y@%ty§f?@égg£%@99é9

acid (Chem cal enzyl 1- cyano- 3

trifluorephenyindiorane 2y G;%l’ebaf@é@cﬁrpdbl@@ﬁticﬁht %sabﬂV@ce%ts%l@i de g
was added to 1 L flask; the tenperature of the

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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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 roomtenperature; and then 500 nL of saturated sodi um
hydr ogen car bonat e aqueous sol ution was slowy dropped to the cool ed
reaction solution. Afiter conpleting the dropping,the reaction solution
was 10 concentrated under reduced pressure, and 400 m of nethanol,
10.7 g of sodium 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 concentrated under reduced pressure. The 15 concentrated
residue was diluted with 200 m of ethyl acetate, and then 200 niL of
5 % sodi um hydiSégen ccéPbdiraperaguenusfsdRutPon2 whed st lypcadhedzahi-—
then stirred for 10 nlnutes After |solat|ng a layer, citric acid was
added t olaf FO¥RLbH 8- 5. 200 mL of ethyl acetate

Sﬁﬁyﬁfgfgdzsm e Ef%ne?aF"%t%n @ tiRef  Bahe #fte ShdaP-pealitee
pressu e e SoNGANAAte.  epLouecyan 10l el MNP Mo . of

chr onat ogra or ot or ni ne ! ano en concentra
under re%%%%gnﬁfﬁﬁﬁyrelko ARl NyB0. 41 Qsﬁf A g Lith&, cogpgynd.y  of
H NMR (CDC13, 400MHz) 6 7.45-7.18(m 5H), 7.05(m 1H), 6.83(m 1#3,
5.37(d, ik)phén}lbisespiine 4wld- addeldn théletd. 01- 5884 Mstdring the
2.78-2.42(m 2 Mass (M+l) : 368

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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5 <Exanpl e2>Prepar ati onof (R)-3-(t- but oxynet hyl) pi perazi ne- 2-one
(Chem cal Formula 3) Stepa':Preparationof(S)-nethyl2-brono-3-t-

but oxypropanate (Chem cal Forrmula 11) 10686.0 L of nethyl ene

chl ori de 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

sul furic acid was slowl y added, and then isobutylene gas was bubbl ed
for 43 hours while the reaction tenperature was mai ntai ned at 20-35
t. After conpleting the reaction, an agueous sol ution prepared by

di ssol ving 20 kg of sodi um hydrogen carbonate to 400 L of water was
sl oW y added, Sahdifherraténayvdd afzorig8Oneai (Chasicaln Forganhac?) ayer was

i sol ated; 50 kg of sodlunlsulfate was added stirred for further 30
m nutes; and td%8 % ' 13 4,5-

o I a8 E?pﬁfitz?e&éﬁé ?S r%f Frsieresparirasine

5 1—carboxylate was dissolved in 67 mL of dimethylsulfoxide in

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

10 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

15 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

20 concentrated residue was stirred for 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)},

25 1.39(s, SH)
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691.0 L of 1, 4-dioxane was added; 98.7 kg of (S)-nethyl
2- br ono- 3-t - but oxypr opanate produced in the above Step a' was added
to a reactor and dissolved; and then 121.4 kg of sodium5 hydrogen
carbonate and 55.1 L of ethyl enediami ne were added in order. Wile an
internal tenperature was nmaintained at 45-50 r, the resulting
reaction solution was stirred for 24 hours. After conpleting the
reaction, the reaction solution was cooled to roomtenperature, and
then the restating solid Wwas filtered. After washing with 100 L of
1, 4-di oxane, 20.0 kg of acetic acid was added to a filtrate and then
stirred for 1 hour. The reaction solution was filtered (washed wth
100 L of nethanol), and then concentrated under reduced pressure. 80
L of isopropy SUEEr Gy A Odpr R )atEsd 3- 4,5~

o

fapgg?tait? ltﬁ?'gh- 7jpdeihfn an .:ueo?svlgyerf?as L§O|?t F uﬂ
(et hyl ene chl.qride.i soprgpanol=5:1) dded_.stirred nd.then an
rgant o I ayer MadCs GoPat o CRETTE: d e firge EL MRSy ORT g Gr oar

sul fate %%3399%9%%?? 20akheyiQ-0a0Lg |gyegs Sthfred L%&Eme}%a{ﬂsﬂﬁ%ﬁié@d

then filtere rate was concentrated under re e essure to

obtain 45353 Kg.9fmB &f thLSOMPOWHD. mI, flask; then 7.89 IHIEVB101488gel
MHz, CDC13) 5 6.41(brs, 1H), 3.76(m 3H), 3.63 (m 1H) , 3.52(m %H)

, 3. 42( mwadH)addedl 28karetld]) , 8.406(85 diH) pot2ssidiniS@midkH)was?. 456bl g,
1H), 1.17(s, 9H) <Exanpl e 3> Preparation of

(R - 4- (( RAd8darmicmotie ( Ze4cbion solution, and the resulting reaction
trifluorophenyl)butanoyl]-3-(t-butoxynethyl)piperazi ne-2-one

( Cheni cabokBEntNawep i of9e24 hours at 50 C. The reaction

5St epl: Preparati onoft-b I(R-4-[(R)-2-(t-
oot onTheernit 25h ohett ol knl B S e tuse, gnd then 160 mi of

trifl - 2- t ]
10, 0gor ( LGP et Sl SO Gt SRGEL B TR R s bSpRhes o
aci d (Chegiealfospulai gl Rrodueed in A0 5P§a1§‘i§9\6fa‘é@é€m£§ 1sWRSted;

di ssolved in 450 mM of toluene in 2 L fl ask:
bi s(2, 2' whenzat hiarolsyl ki saif fwge=andn 18w2cg; olichydpireny| phers psbaLtum

wer e added; and then the resulting reaction solution was cooled to O
r. Wil esslifaténgandethemactomrersolattedomndarsakedticed prepanes. by80 mL
di ssolving 0.8 nL of
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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15 triethylamine to 20 nL of toluene was added, and then stirred for
5 hours at roomtenperature. The reaction solution was cooled to O r,
and then a solution prepared by dissolving 5.6 g of

(R) - 3-(t-but oxymnet hyl ) pi perazi ne-2-one (Chem cal Forrula 3) produced
in the above Exanple 2 to 40 ml of toluene, and 20 2.4 nL of pyridine
were slowy added. After 30 mnutes, the tenperature of the reaction
solution was increased to roomtenperature, and then stirred for
further 1 hour. pH of the reaction solution was adjusted to 2.5 using
saturated citric acid aqueous solution, and then diluted with 400 m
of ethyl 25 acétafe.cHie ragiEirenisol utfi o) was (nakbhedxwidtbdmilreiing) —
tw ce, and an organlc Iayer was dehydratlon concentrated wth

magnesi uh-si? faPat Al £L ngEe ) B 2H #E1d 3 ERFBWR? ofgr aphy
to obtain 838 of atitle co ound,
| HNIVR( 400MHz,, ég%m) 67.93(m m)f 6. 88( FIHH" butyl 1-cyano-3-(2,4,5-

5 97(m 10 S48 AL A J6 4 0TOM I, 4,003 SMCAAN s cnc angye

1-34(Q§ %ﬁkp 1cﬂgﬂs1w§@ﬂ disscived in 20 mL mixed solution of

fela]

ethanol:water=1:1 in 250 mwmL flask; then 3.4 g of 85
potassium hydroxide was added thereto; and then the resulting
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 (CDCl;, 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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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 Fornula 1) hydrochl oride
97mgoft-butyl (R -4-[(R)-2-(t-butoxynethyl) - 3-
oxopi perazi ne-1-yl11-4-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 concentrated and deconpression-dried to 20 obtain I H
4.80(m 3.70(m0 2.66(m 64 ngfof a ti(R)ebenapbund asl-acyommng2s6l bd.
NVR(400MHz, CD30D) 57. 37(m 1H), 7. 23(m .
1H) , 4. 594140 0arophesy D rrEL -8 -90c3riggiate produced in the above
1H), 3. 38 2H) , 3. 27 111), 3. 07 211 2H),1.18(s,3H),1.11(s, 6
1::3 211§Sr9e@w8@:2 w(ar&p added to(r? L )flasF]?; the( temg)eraturé ofH) 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 chromategraphy (chlorcform:methancel=10:1), and then

concentrated under reduced pressure to obtain 30.4 g of a

25 title compound.

32



Mass (M+l) : 402 25<Exanpl e 4> Preparation of
(R-4-[(R-3-amno-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$siSarimdr i &) ft 0 DBY7didn 55Hhy of - 1@ si,t | @Heonpburdt-dad edmsol LH)
I H NMR (40 6 7,27 (M 11-i), 7.14(m 1H, 4.56-4.39(m
1H), 3.96- %182(%‘% IBH) Ha 7’-’0(7%?1“ 1§25, %946(m 1H), 03.43-3.32(m 1H)

2.83- 2.65(m 1|) +§ 40(m 21-1), 1.16(s, 3H), 1.11(s, 61-1)
Mass (M+l) 25 Stg b aratlon of (R -4-[(R)-3-am no-4-(2, 4, 5-
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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20 trifluorophenyl) butanoyl]-3-(t-butoxynethyl)piperazine-2-one

(Chem cal

Formula 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 di ssol

ving 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.

| HNMR(400MHz, COB800) 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),

3.90-3.83(m 2H), 3. 70(m 1H), 3. 38(m 2H), 3. 27(m 1H),

3.07(m 2H-cneg9CheBbcad HYrmuiEs33, 3H), 1. 11(s, 6H)

10

15

20

25

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
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
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
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
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),

2.95(m, 1H), 2.45(brs, 1H), 1.17(s, 9H)
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Mass (Mrl) : 402 10 WHAT IS CLAIMED | S: 1. A nmethod for
preparing an internedi ate of dipeptidyl peptidase-I1V inhibitor
represented by Chem cal Fornula 2, as 5 shown in the follow ng
Reaction Forrmula 1, the nethod conprising: (Step a) preparing
a conpound represented by Chem cal Formula 6 by ring-opening of
epoxide ring using Ginard reagent in a conmpound represented by

Chem cal Formul a 5; (Step b) preparing a conpound represented
by Chemi cal Formula 7 by reacting the conpound represented by
Chem cal Formula 6 with sodi um azi de; (Step c) preparing a

conpound represented by Chemi cal Fornula 8 by reacting the conpound
represented by Chem cal 15 Fornmula 7 with triphenyl phosphi ne;

(Step d) prepaExagraec cipobireraeptieencEd (B ~énéiRLad-Fuimanidr (@, By S-
ri ng-opening_of azjridine ring_using a cyanogenbased reagent in the

conpound 4% F-é%ﬁ?’éﬂnﬂy emcyd] —Pol hrPateynaidwid PsPepasinpramaig ng

a conpoun ent ed em cal |l a 2 by hydrolyzing the
conmpound ;tg @f QFOEBE gg 9 using a base; [Reaction
Fornu“@ 1] Step 1: Preparation of t-butyl (RYy-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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(I'n the above Reaction Formula 1, X is a halogen and PGis a
protecting group.) 52. The nethod as set forth in claim1l, wherein
the am ne- protecting group is selected fromthe group consisting of
but oxycar bonyl (Boc), benzyl oxycarbonyl (Cbz), 9-

fl uor enyl et hoxycar bonyl (Fnoc), acetyl, benzoyl, and tosyl. 3.
A derivative represented by the follow ng Chem cal Fornula 8, wherein
the derivative is produced when produci ng the conpound represented by
Chem cal Formula 2 as set forth in claim1: [Chemi cal Formula 8] 15
(I'n the above Chemical Formula 8, PGis a protecting group.) 4. A
deri vat i vericepr @ésenteed drganhie flelveowWag CheriflcatioRomagraratedheighn
the derivative is produced when produci ng the conpound represented by
Cheni cal MeGPRGLEM2 gelEaktefort | Fedigum 1was 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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[ Chem cal Fornula 9] (I'n the above Chemical Formula 9, PG
Is a protecting group.) 5. A nethod for preparing an

I ntermedi ate of dipeptidyl peptidase-1V inhibitor represented by

Chem cal Formula 3, as 15 shown in the follow ng Reaction Formula 2,

t he net hod conpri si ng: (Step a') preparing a conmpound
represented by Chem cal Fornmula 11 by introducing t-butoxy group to
hydr oxyl group of a conpound represented by Chem cal Formula 10; and
20(Step b') preparing a conmpound represented by Chemi cal Fornula 3 by
i nducing a cyclization by reacting the conpound represented by

Cheni cal tryfduozophenyi rbetandwdde 3di(snbutexymethul) pipRoagihe—2tone

(Chemical Formula 1) tartrate

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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HN-Th NH Rep& O Pr O ---- Step &'

5

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

38



10 3 6. An inproved nmethod for preparing dipeptidyl peptidase- 5
IV inhibitor represented by Chem cal Fornula 1, as shown in the
follow ng Reaction Fornmula 3, the nethod conpri sing:

10

15

20

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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(Step 1) preparing a conpound represented by Chem cal Formula 4 by
bondi ng a conpound represented by Chem cal Formula 2 and a conpound
represented by Chem cal Fornula 3 Mwth peptide bond by reacting

t hem usi ng 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 Formula 1 by renoving an
am ne-protecting group of the conpound represented by Chem cal
Forrmul a 4 produced in the above Step 1; [Reaction Fornula 3]

| hi phenyl phosphi ne Step 1bis(2,21-benzotiazolyl)disulfide Fbase 1
Step 2Deprotection F FTéiNH \s/0 @ E

" hgr F
ar b
o, !x F °
e
Step a
5
£ F _ F
E. Ell?G E ?G FE . EG
UL Pl ol
A Step d & 'k‘/CN Step @ = ; OH
r F F
3 9 z

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

is a protecting group.)

5 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.

10 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
F PG
N

15 F
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(I'n the above Reaction Formula 3, PGis a protecting group.) 57. The
i nproved nethod as set forth in claim®6, wherein the reaction sol vent
is selected fromthe group consisting of toluene, tetrahydrofuran,

nmet hyl ene chl oride, acetonitrile, and N, N-di net hyl f or man de. 8.
The i nproved nethod as set forth in claim6, wherein the base is nore
than one selected fromthe group consisting of N-nethyl norpholine,

i sopropyl et hyl am ne, triethylam ne, and pyridine. 9. The
i nproved nethod as set forth in claim6, wherein 5 the reaction of
the above Step 1 is perforned at -20 r to 80C 10. The

i nproved net hddnastiet abeveh Ghemdcal m¥prmper fn FRe i Aegiodeettnag
group is selecied fromthe group Wconsisting of butoxycarbonyl

(Boc), bé&dAPoxycarbonyl (Cbz), 9-fluorenyl met hoxycarbonyl (Fnoc),
acetyl, benzoyl, and tosyl. 11. The inproved nmethod as set
forth in claim6, wherein in the Step 2, when the am ne-protecting
group is 15 byt oxyc . ((Bo I Ng= pr Ctd p A :
renoved by reg%ti%g%%%ggégﬁ%%u%%FFggggggﬁtZﬁpb§ﬁ%h§%?gggiﬁgrﬁh%glﬁal
W th tyifdgdanoacet i Gnackedhdittl! oonethage, 8t hrlbjaeetateehy §-8888ing
chl oride, diethylether/hydrogen chloride, hydrogen

chl or i defttiec kbnpoord haser evertrichagolChbydcoyernoohliey iXess 2@t 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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12. The inproved nethod as set forth in claim®6, wherein in the Step
2, when the am ne-protecting group is benzyl oxycarbonyl (Cbz), the
am ne-protecting group is renoved by reacting the conpound
represented by Chem cal Formula 4 25 with hydrogen in the presence of
pal | adi um car bon.

10

15

represented by Chemical Formula 11 with ethylene diamine;

[Reaction Formula 2]

Br Br " NH
H O : O—
HO._~._.O._ ;>‘ r}jf
T~ stepa \/\g/ Step b )\,0 o
3

16 "

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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10

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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