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DESCRI PTI ON PYRI DYL ACETI C ACI D COMPOUNDS Techni ca
Field The present invention relates to a pyridyl
waceisiooo|si d conpound having a pepti dase i nhi bPCOOY2006/304177

activity, which is usefubggéggggﬁggnt for the
irabetle

prophyl axi s or treatnent s and the |iKke.

Background Art ReptimiasacEsTENAGID tCOMPIUDES t 0 vari ous
di seases. Dipeptidyl dipeptidase-|1V (hereinafter
sonetimes to be abbrevﬂgFg§l§§ 1B=id) | which is one

ki nd e RERLIEORAyChE; SELLIG RLOLERSeRLREL acctic scid

speci a pepti de cont nln pro I ne
cdmpouﬂdMMaN&hgah pbpt 2akd rimmibieokyt ectivityanthich is useful

cleaves the C-termnal side of t ol i ne
23| Hhiawent §opr 688 R ARBEF Ide OF BertE %éé{ﬁ%ﬁﬁ and the
li%bpe the sane nolecule as CD2 6 , and reported to be

al so involved in the i mune system Wile the role of

DPP-1V in manmal s has nBackg%numdnﬁnmely clarified, it

IS conS|dered t.o a t ' h

ot aUOT ST HeuRBREP: Fact e (hpaiBonobR $LRaRTes-
pAdSSI /A @Ep%?@ﬁ@éséetWSiﬁékéﬂﬂﬁﬁt@@'B@heﬁﬁmé§ to be
Invasion of HHV into cells and the like. Particularly,

abbxﬂnldﬁadagﬁe@PPoﬂV@}w@mﬁﬁtd@bpm§n#lE¢POfVP$E¢4dﬁﬁﬂsveéS
S%PL\&‘L@S%&O& act V?_hagn?}ﬁ?ﬁ:b ll(yglbli%%goaljchkg Igeegglélc%e'

c&e@éiﬁe{@pi@qagedepenggmmms Wt mokr npqup@cpttm)N—termmal
which are incretins. Wth regard to P-1, noreover,

and q:Jseaamﬁnehé}rt@ﬁ@lmysﬁm%@fc5fneaerpwltl§ §r @ipnine) to
oY SRR 88 DSCNSE g 3hofyS b1 e e
nyhé €l ¢ sasa aiedr, adatli pepqriosticto e BPBel imvabmdonm @b immune
LpRSESP QL 25 ) 2012001 8b, A4S, deRampeshng BPil. by
entirely clarified, it is considered to play an important role
in the metabolism of neuropeptides, activation of T cells,
adhesion of cancer cells to endothelial cells, invasion of HIV
into cellsland the like. Particularly, from the aspect of
glycometabolism, DPP-IV is involved in the inactivation of GLP-1
(glucagon-like peptide-1) and GIP (Gastric inhibitory
peptide/Glucose-dependent insulinotropic peptide), which are
incretins. With regard to GLP-1, moreover, it is known that the
physiological activity of GLP-1 is markedly impaired because it
has a short plasma half-life of 1-2 minutes, and GLP-1(9-

36) amide, which is a degradation product by DPP-IV, acts on GLP-
1 receptor as an antagonist, thus decomposing GLP-1 by DPP-IV.
It is also known that suppression of degradation of GLP-1 by
inhibiting DPP-IV activity leads to potentiation of
physiological activity that GLP-1 shows, such as glucose
concentration-dependent insulin secretagogue effect and the like.

From these facts, a compound having a DPP-IV inhibitory activity
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It is also known that suppression of degradation of

GLP-1 by inhibiting DPP-1V activity leads to
weoabwrwiEsi on of physiol ogical activity that GeETAIP2006/304177
. shows, .S a u oncentratiqn- ent. i.n in
l%e%xr%‘dtcécge:% %é) %Pg J’éc%g]g%%gt%ne%m agl.&e r 8%8$§£§ et?la%ﬁa}tgeé
péStRetl d1avypgrgl PPEa1d drthidistohy Agbevglydenia observed in

expected to show effect on inpaired glucose, tol erance, .
et branttitaPeny pefgpyiers @nshdhradtifg PypRlyl yWemigbetic
cOfSEIIRA It LXRECL0d tyditilrdahetas aigbthe 11 ke,
obesity or diabetic conplications associated therewith
and the d idcenpodingl havbnpourPhaW nighabbDPPriVaction, for

i nhipitory action, for ex , conpound represent ed
R ForaPRUaer Sohe et kb TeRoOOHE B! n RS 5
hydr ogen or uomer al kyl) ; RL and R2 are independently
hydrogﬂﬁ OoNHRower al kyl; R3 is heterocyclic group or
aryl,each|optionally substituted by |ower al kyl and
t he e; R4 is lower alkyl and the like, or a salt
thé*ea?: has been reported (see W03/ 068757)
However .| there is no report on the conpound of the
es Imgention. Disclosure of the Invention There
Is a demand for the devel opnent of a conpound having a
eptidase j nhi bit.Qsy o} i:¢hyi u )
R R REog SRy (et BT eE elrtER e ader)
Rt hend ifée aanrd isdppehasnt Iy effdreaey, odulaiépna bty Bcti’ons
sgecificijy, | ower toxicity and the |ike. The present
he kR S h PFeUp; PEL a%hnoe%%top&leaﬁﬁéﬁnau%‘bf@é@ﬂ &y lower
I l.) g2 et ei i I
=S o T R B e by 10 oBl ol roun, 2Tt
thereofR-haldegh gepupte®3(see AANBI06§EA7atom a C -6

al kyl __group or_a h
y ngevéé, thereaggggg gégg}tﬂﬂgthe compound of the present

invention.
Disclosure of the Invention

There is a demand for the development of a compound having
a peptidase inhibitory action, which is useful as an agent for
the prophylaxis or treatment of diabetes and the like and
superior in efficacy, duration of action, specificity, lower
toxicity and the like. |

The present inventors have first found that a compound

represented by the formula (I):

wherein

R' is a Ci¢ alkyl group optionally substituted by a Cs-io
cycloalkyl group,
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Xis -OR6 or -NR 4R5 wherein R 4 and R6 are each
i ndependently a hydrogen atom an optionally
weubstoweuas ed hydr ocarbon group or an opti onal | PCT/JP2006/304177
substituted heterocyclic group, R5 is an optionally
R* dgbat Feat 28K Y of ‘bon group, an optionally

RS SUbSt LLHLE eﬁeaﬁﬁQC%th% grLeyp §Fodh ®ptd enralggn atom, and
substl uted h droxy group, or R4 and R5 optionally

X i$w+@RtogetNBﬁimnth t he adjacent nitrogen atom- an

optignal | ubst i t g tom,
heteqﬁﬁﬁﬁ¥b§{o? 45 %% é?gofﬁﬁéégﬂggﬁﬁﬁpgﬁ e P s o™
to bye rcﬁl\alag;e@uastmmnq{dﬂo)c]axbm ghoup or an
characterlzed b a chem cal structure wherei

ani rmpigxcmaplhys i ﬁGéHUF%dt}F%teSm&ﬁ’ﬁltlpoﬂrQ}lBraR s an
e MY ELS R PRELOAY A2 RH ibed, Pherdtit ionally

gr ou I't1on; an acyl group is
bOﬂd@@oétolﬁd’cﬁecﬁhmeirbbpﬁlw agreouretdry laenepgionplland a
up is bonded to th

C2-6 al kyl 6
pyrn@?%yﬁ%fd R e or ot A3 Ry Srorm

acti il 88548 ﬁfgeﬂ‘.ﬁtﬂ ert RERY, OBHYblﬁt(i@nally
or t?g nt o diy%ete% a%d t he e. Based on this

findsn@stitmt¢deﬁﬂnbgenvennbasnhawéﬁﬁ@ﬁ@@@?&@r
i ntensi ve stu%%es and conpl eted the present invention.
orpgcsrdt ngrS e present invention relates to 1)

gggﬁﬂgfgef I s)ome 4 me sC @BPBENGLIHdvia el roXpband OHf) B,
h) compound (I) , wherein RL is a C3-S al kyl grou
whatahpoandhétictaethieresi PYR3 pbe@;qalEﬁ@ﬂqgﬂurgrygsregn)an amino

groﬁpeﬁﬁyPO%d%%d%%n§fhjl%?%§t %ﬁ"%ﬂﬁen§F¥5§' dno3"51 1™

op%‘i%hh@l?%@bs’&ﬁtuﬂe@iﬂpﬁl@ﬁgﬂ_hgt&)up 2is Geatidesbliot ghe44-position;
4- et hyl phenyl ) pyri di n- 3-

an acyl group is bonded to the 5—p081tlon via a methylene group;

and a Cs-¢ alkyl group is bonded to the 6-position, of the

pyridine ring, has a superior peptidase inhibitory action and is

useful as an agent for the prophylaxis or treatment of diabetes

and the like. Based on this finding, the present inventors have

conducted intensive studies and completed the present invention.

Accordingly, the present invention relates to

1) compound (I);

2) compound (I), wherein X is -OH; -

3) compound (I), wherein R' is a Cs¢ alkyl group;

4) compound (I), wherein R® is a Ci-¢ alkyl group;

5) compound (I), which is

[5—(aminomethyl)—2—ethyl—6—isobutyl—4—(4—methylphenyl)pyridin—B—

yllacetic acid;

[5—(aminomethyl)—Z,6—diisobutyl—4—(4—methylphenyl)pyridin—3—

yllacetic acid;

[5—(aminomethyl)—2—ethyl—4—(4—methylphenyl)—6—neopentylpyridin—

3-yl]acetic acid; or



yl] acetic acid; [5- (am nonethyl) -2-ethyl-
(4- met hyl phenyl ) -6-neopentyl pyridi n- 3-y|] acetic
weacimoens- { [ 5- (aiainonethyl) - 2- ethyl PCT/JP2006/304177
(4- et hyl phe en r|d|n I _acetyl
1=ilp- é?%???@ﬁﬁgki (%f%ihgir? @ éﬁh §kodrug of
né%%@ﬂgyﬂﬂyfialn— 91Féd@%@&ﬁaﬁeyféliﬂamﬂﬁﬁﬁ conprising
conpo or a prodrug thereof; 8 ) the
orphasaﬁtebhen@@fagent of the aforementioned 7 ) , which
IS an ggent or thqggfoehylaX|s or treatnent of
©)diPaBELEERY P Bt nplléatlons i mpai red gl ucose
5 7t @l eharRecOht DRESidgEntd chmprpephd dasgpdunial biloor a prodrug
conpri sing conmpound (lI) or a prodrug thereof; 10) the
thexleoi’'t or of the aforenentioned 9 ) wherein the
ti i ti pept S Jhe8r o i
%ﬁl gﬁ§§?%§e%¢ﬂg£bf%%gﬁbg?hgggogfé%ﬁmégel prodgcflgﬁlCh ®
arpfag@ﬁtageﬁt t]fl@rpfdirﬁlﬂra)qlhybaXtSe@thHTEaIﬁTEﬂiab@fCeS/ diabetic
di abetes, diabetic conplication alred ucose
cqmﬂléﬂaﬁé@nér Featysr Glpoggets eJé O(lﬂgc) %ﬁ
thgg% ?ﬁhi@ftéf%o&%ﬂ@ﬁhbo&@oﬁ@eml @¢ase prodrug
tor 3) a nethod preventing or treating
thhnﬁ@ibes di abetic conpllcatlons |npa|red gl ucose

| bes
1 it SrBEPRECE CRb ot HhOF SO E B Ty (R The
péﬁ%f@a@@”ﬁ@ldlﬁé@tfﬁiﬁ“ﬂgﬁir@%séanblt'ng peptldase |n a

, Which conprises adm ni stering conmpound (1)
1Ja) pmdplﬁgcpmp@@@d {D < @ warRERg 1B§reeheitodher production

;@qg%ﬁ%'gng 2oE20R0 oﬂh%@up %nfo%dtP Haeen oaﬁlalaab%lte@)

optlona y substi t ut
dih55%1%000mpllcatlons, impaired glucose tolerance or obesity;

(=]

(&4

12) use of compound .(I) or a prodrug thereof for the production
of a peptidase inhibitor; -

13) a method of preventing or treating diabetes, diabetic

20 complications, impaired glucose tolerance or obesity in a mammal,
which comprises administering compound (I) or a prodrug thereof
to said mammal;

14) a method of inhibiting peptidase in a mammal, which
comprises administering compound (I) or a prodrug thereof to

25 said mammal;

15) a method of producimj a compound represented by the formula

(I-a):
RL_N_R?
H,N | = COH
Rs
I-a
wherein
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eye loalky 1 group, R2 is a C2-6 al kyl group, and R3
is a hydrogen atom a G -6 al kyl group or a hal ogen
watawoomisa salt thereof, mhich conpri ses subjectbngmammrn

conpound represented by for ein P

R' i @ e éé@ﬁla‘ff‘é@h@br" E%?gjcﬁ%%negd gryoup, *afd
are each as deflned above, or a salt

cyg%er£%¥,q?gﬁﬁydrolysis and deprotection; and the liKke.
R® Thee canppoandyd §rowme, mresent invention has a superior

pepti dase inhibjtory t|o S R,
R°PEF % G BrGBy PERRS Br et GanE 0o o abar o ey ©F 2
sahtkeneBsst, N@gﬁﬂfgbmgﬂbggyl£@bjéﬂi&hﬁwentbmpoﬁhdhrepresented

synbol in the formul a (1) is described in detail in
byt hbef 6btmwiang(l)A s the "G -6 alkyl group” of the C-6
al kyl group optionally substituted b y a C3-10
cy@yoamkyl group"” for Rl, for exanple, nethyl, ethyl,
prop \1soprqpy| butyl, isobutyl, secbutyl,
Pteart - @@ntyl, i sopentyl, neopentyl,

1- ethylpropyl hexyl, isohexyl, 1 , 1-dinethylbutyl, 2
ylpytyl 3,3- dinethyl butyl, 2-ethylbutyl and
b e nentioned. A s the C3- O cycl oal kyl
f the G _6 al kyl group optionally substituted

by a 3-10 cycloal kyl group” for Rl, for exanple,
cycloprbpyl cycl obutyl, cyclopentyl, cyclohexyl,

w gheptyl, cyclooctyl, bicyclo [2.2 .I]heptyl,
hblcyclo[2 2. 2] octyl, blcyclo [3.2. %octyl blcyclo

P [13 2. zy]jnogyn @t@ycﬂm[asl amlpﬁony@te% By qup, 2and

rey) DOy BT EVel Ol s hABeH! anBRB W 14 EhREbLKS to
hydrolysis and deprotection;

and the like.

Thelcompound af the present invention has a superior
peptidase inhibitory action and is useful as an agent for the
prophylaxis or treatment of diabetes and the like.

Best Mode for Embodying the Invention

Each symbol in the formula (I) is described in detail in
the following. _

As the “Ci-¢ alkyl group” of the “Ci alkyl group
optionally substituted by a Cs-1o cycloalkyl group” for R!, for
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1~efhylpropyl,
hexyl, isohexyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl, 3,3~
dimethylbutyl, 2-ethylbutyl and the like can be mentioned.

As the “Cs.io cycloalkyl group” of the “Ci-s alkyl group
optionally substituted by a Cs-1o cycloalkyl group” for RY, for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]1heptyl,
bicyclo[2.2.2]octyl, bicyclo[3.2.1]octyl, bicyclo[3.2.2]nonyl,
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Rl is preferably a C3_6 al kyl group, nore preferably a
branched C3_6 al kyl group, particularly preferably
woOolsvgdisor neopentyl . A s the | C2- al kyl grougP200€804177

R2, f X | e, et hyI prgp | 59 |
DBy S - LbRoBlk y 1 QUSRI AG ¥y;u quyggpﬁ 3. 11decyl,
ad2@RReR Ybhnd 1t 8E hyilpéqgaﬂ beh&éﬁtlomécﬂ)hexyl 1, 1-

di met hyl butyl, 2 ,2-d|nEthYIbutyI 3, 3- dlnethylbutyl

2- & hiss bqufe:@akdut WeCIaJ}eké kgh FrakremOreneaetrpahbly a

: ou% ?g,% %Qﬁﬂt %‘é%' cpfy dl)%gk?r i%era%l%) kK¥bbutyl or

n@fpyn@ygntl oned R1 can b e mentioned. A s the "hal ogen
atom' for

R3, for exanple, fluorine, chlori ni br%m%e 1
and Aodiite “Carr BIEVRRATPBREJTORE irs THFePEFRBLS: a2 B vy Propyl
sachci} r r ragy | téyre-thie, tyl,

is yg)ll'pggér ﬁygtf)og%@gﬂ}fﬁ "t %ee)é ggtklp%nal 'y qubEs?Yt it Etecreldy
1§qphnmyarbaeogenUpl fIﬁeﬂhprropRS,oheX&ﬂ,fxﬂOhaﬁaﬁplé,la

; | kyl , 0 alk
Bl (P LN e B T e A
%ﬁb%aég)ie%h ghaup: k@ S 1 %ﬁéﬁlt%hg@dl enyl group, a

ryl group, a C7_i3 aralkg group, a Cs-13
ar yl&ll Kenpirefenalply aetd8L @rcy 6P Etk% -Ci-e al kyl group

and he | i ke, can nment.ipned
al k g%p, 1f601a13>‘(§ngf%1,1p mfchyl e y“:l'ag,:’ ép%ggnﬁ%l,f&gd for the
aF SO oneBURY | ganl 3bwenlioseg: butyl, tert-butyl,

pentyl, isopentyl, neopentyl, .1-ethyl prop hexy I
i sohsythe 1\hplogieme atRy” | o i, For Ze%l?rﬁ%{‘?vyl IlneB

clagogj;nnegfq | ﬁ\lﬁﬁ%l Ené 18&%&@ QUL Y he Rggjcﬂme&mt yl, nonyl,

e can e nmenti oned. he C2 10
al kemiﬂlsgméﬁerfablyea(&tﬁpé e lkgtlhgnylp, Imops qpesfidrably methyl.

g EL@O%Pﬁ’gl%/el “hydg%tcgrlbzm érou;g) 3/% ’th%s_ Qgﬁagggllqélly substituted
hydrocarbon group” for RY, R® or R®, for example, a Ci-0 alkyl
group, a Cgz-10 alkenyl group, a Cs-10 alkynyl group, a Cs-io
cycloalkyl group, a Cs-i0 cycloalkenyl group, a Cs-10
cycloalkadienyl group, a Cei14 aryl group, a Ci-13 aralkyl group, a
Cg-13 arylalkenyl group, a Cs1o cycloalkyl-Cis alkyl group and the
like can be mentioned. ’

Here, as the Ci-10 alkyl group, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, l-ethylpropyl, hexyl, isohexyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3—dimethylbutyl, 2=
ethylbutyl, heptyl, octyl, nonyl, decyl and the like can be
mentioned.

As the Csz-10 alkenyl group, for example, ethenyl, 1-
propenyl, 2-propenyl, 2-methyl-l-propenyl, 1-butenyl, 2-butenyl,
3-butenyl, 3-methyl-2-butenyl, l-pentenyl, 2-pentenyl, 3-
pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, l-hexenyl, 3-hexenyl,
5-hexenyl, l-heptenyl, l-octenyl and the like can be mentioned.
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‘ em:isw 23:pﬁéizyﬂyl

3- butenyl, 3-nethyl-2-butenyl, 1-pentenyl, 2-pentenyl,
3- pentenyl, 4-pentenyl, 4-nethyl-3-pentenyl,
wa-2mseomis, 3- hexenyl, 5-hexenyl, 1-heptenyl, pcoarPEngBo4177

and the I|k can ntloned
group:® ft(?l’e 12<yné/ AyHe 1f0%r%%£%11%2 %th%gyhy
ﬂor%@inylzrpzo?yﬁynyll &ttwyunylz—bﬂxtymm ﬁﬁbutynyl 1-
2- pentynyl 3- pentyqﬁ_ 4-pentynyl, 1-
; H@Wl Ch H%S%Erwgﬂf ﬂl@ﬁiw;lv 2=
e n e
cyc gﬁ%? group ékg%%PByPcsg%Eﬁﬁfﬁﬁgl t-octynyl
axﬁ‘djclik@lltlyde, cancb@peestﬁty:lqne(d/cl ohexyl cycl oheptyl,

cycl ooctyl, bicycl of 2. b S
¥C2%§§t Cb#é%%fé&%@% kyt gE¥ylfo%F Rﬂﬁ:gcgcéOpropyl

SETTEUE R v
bmﬂlfﬂﬁe@ 1Ahepthk, Gslqy):lcy[éd @alZRenyylgrkt@upyclfcb[ﬁ .2.1]octyl,
€ n
oS G BPEYET B Yo ARV ShbCYs 1 42 Wagnvds

bpcﬁciﬂ?m '30r1<§@ec 15 é@ﬁn&ﬂtﬁlo a@wcltaal kaﬂéew:h 1§ Mt ioned.
for exanple, 2,4- cycl opentadi en- 1-

, 4- cy&$oﬁexéﬁuenCYC%ﬂalkEnYQ @y@uﬁhe£%ﬁl%ﬁﬁmpﬂ$ylzand

th L can e,ne The . above, gggg
?Qﬁﬂ A Wgap, Egéﬂ %ﬁk: m Qﬂ og%han
cydﬁéﬂéﬂéﬁ¥$4@HYEn§r@u@ I&Eeeﬁ£ﬁ1b@pmenhabhgdcondensed
with a benzene rin and, for _exanpl e, indanyl,

di hy aridphttyl CYEkaa dapdeayapBtayP, for Al eand 4~
%gfoﬁéllfteaﬁ%% h_ lneQUl %ﬁ&h 1’%)(%&1'%?1 C-yi4 arylc@xadien-

or ‘exanple ant hryl ] phenant ryl,
1ay3naﬂhnhyiényb cbnphenmémﬁlawmﬂthe like can b e

and UHES |36 esE i P BT sy CACLOREY AR Ky

G B Y e R ean b e oty e
optionally condensed with a benzene ring, and, for example,
indanyl, dihydronaphthyl, tetrahydronaphthyl, fluorenyl and the
like can be mentioned.

As the Ceas aryl group, for example, phenyl, naphthyl,
anthryl, phenanthryl, acenaphthylenyl, biphenylyl and the like
can be mentioned. Of these, phenyl, 1—naphtﬁyl, 2-naphthyl and
the like are preferable.

As the Cy.13 aralkyl group, for example, benzyl, phenethyl,
naphthylmethyl, biphenylylmethyl and the like can be mentioned.

As the Cg.iz arylalkenyl group, for example, styryl and the
like can be mentioned.

As the Cs.io cycloalkyl-Ci-¢ alkyl group, for example,
cyclohexylmethyl and the like can be mentioned.

The aforementioned Ci-10 alkyl group, Cz-10 alkenyl group and
Cp-10 alkynyl group optionally have 1 to 3 substituents at
substitutable positions.
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A s the C8-i3 aryl al kenyl group, for exanple, styryl
and the like can b e nentioned. A s the C3-10

woycdm)abq«lyl G _ 5 al kyI group, for exanple, PCT/JP2006/304177
cycl ahex th h e nmenti oned. The
af or n%‘ gngéfy)ét% gylf%‘foeg%, -10 al kenyl group

(BNcth @:-,10cadkyamiylg rg@@@pomél gnal tychawepl 1, 0 c¥clohexyl) ;
substituents at substitutable Sltléﬁ} S such

(B tGetuept ¥l FRURXENS e, PRI} %@Jevow kyl

‘ ( e ; xYh),  thZang Cold,
(%ig#pé?gﬁ%tﬁg.ég%ggﬁ%i%ﬁfc:nap ?hq b (3) éﬁﬁ%roﬁgéic

phetdrigcyeidmlgileuphiezglylt ht@irﬂg,dzom yloxaplyazdjltvl, pyrazinyl,

Ty PRI A0) JPEL VTR, P65 ERRE 5 shiit 3 vt cuents

sBVedid® BaubsthiHeRts ghast ed chi-BanayTagheny, roup,

a carbanoyl group, a thiocarbanmoyl group and a Ci -6

tbd¢@nq$emamﬁogybugr@u@ QélgeEﬂ#@ﬁwo%9€b©%bhy¢r0up e.g.,

et.hox carbon r r.bon ar I
S R ot R e bRy e PR e g cerer)
bﬁ@%ﬁg&g@&ﬁ@gﬂyl nnrphollno t hi onor phol i no,

pi peri di no, pyrrolldlnyl pi perazi nyl, oxodi oxoly

@kowuwaa@watléxbezeww%kw Srpup d%oaxadt%lealmrofuryl
|

ngBpTHaL SHPREEEIb S, ot adind) (e ol O

pipeﬁhzfﬁ?ﬁﬂ|dxbﬁedxblylsded%?dxmﬂanQS) srbe2tlmehfafamaayl,

C 6 t

0>aq><k>§»qt<? ﬂw O@Fégag%jey gseub ylog’oﬁu?laﬁo‘%kyl group

ﬁ éﬂﬁpi 2R 1? C -6 al koxy- carbonyl group (e.qg.,
bdnyl, Tet hoxycar bonyl , propoxycar bonyl

(bbrimuﬁmmynanbmpybpy;omﬁmlyimand3 ark yli s gtbohyt it ey
r%ﬂ:gtéeeritg(s’) @eﬁ ¥e Illf(glt(l) d Cl 6 aI?L&)(yzL gréQ) ?n arrll %{eq:%yl

ethyl): aVCLﬁ alkyl-carbonyl group (e.g., acetyl, isobutanoyl,

isopentanoyl) and a Cj;-¢ alkoxy-carbonyl group (e.d.,

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-

butoxycarbonyl) ;

(6) a Ci-g alkylsulfonylamino group (e.g., methylsulfonylamino);

(7) an amidino group;

(8) a Ci-g alkyl-carbonyl group (e.g., acetyl,'isobutanoyl,

isopentanoyl) ;

(9) a Ci-¢ alkoxy-carbonyl group (e.g., methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, tert—butoxycarbonyl);

(10) a Ci-s¢ alkylsulfonyl group (e.g., methylsulfonyl,

ethylsulfonyl) ;

(11) a carbamoyl group optionally mono- or di-substituted by Ci-s

alkyl group(s) (e.g., methyl, ethyl) optionally substituted by 1

to 3 halogen atoms (e.g., fluorine, chlorine, bromine, iodine);

(12) a thiocarbamoyl group optionally mono- or di-substituted by

Ci¢ alkyl group(s) (e.g., methyl, ethyl) optionally substituted
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(8) a G -6 al kyl-carbonyl group (e.g., acetyl,
i sobut anoyl, isopentanoyl) ; (9) a G _6
walbmxgeaar bonyl group (e.g., nethoxycarbonyl , PCT/JP2006/304177
eth ar bonyl POX carbonyl . tert- xycar haonyl.
%%/% 569 éeglg P81 Fori 51%8855‘%{ g&%&%e' Whihe,
lcmeitﬁy)l sul fonyl , et hyl sul fonyl) ; (11) a carbanoyl

roup opti onaIIy nono- or di-substituted by G -6 alkyl
(ﬁ}) S(Ué)fa{“@-‘/é 9r%&> YRt cararyly) m@ﬁ@. oR&l qhy—%qkb%i‘t LHaHegdbyY Ci-e

' 1 e.
Bl 8 B TEED. LS, S S o 0 o

tom ireialdey Hﬁnms (()e @li , stihgiriitat, edhbgrme b6 atdayinegr depline) ;
(%y (e.g,, nethyl, ethyl) optionally substitutedb y 1
F KAEGENLaf ﬁEP(e g., fluorine, chlorine, brom ne,

1 d|g1 g gusyl fanoyl group optionally nono- or
substﬁ?u%sgrbug C 6 alkyl group (s) (e.g., methyl,

b@)h)d )Clgpalldmayl grsmmstez tqut,edielbhpxy, t etiBoxgl a@@tmmadriw

éﬁ%éﬁﬁ&ﬁllJ E t?lglor %@ﬂ}gﬁ%ggrgﬁplOdlgfaéF%ﬂqué%lorlne/

b PR, g_rotagplew g., methoxy, ethoxy) optionally
substituted by 1 to 3 halogen atons (e.g., fluorine,

(th) ox iGees a&k@m{h@xm @mlrrre) e.q-17pthewylexyl karyianally

SRR Dy S0emy! xyd o apt opal |k SUDSLLMLALLD dhrlrine,

bt 1) Lod(lh%) a C3 XO cycl oal kyl oxy group (e.g.,
7 (19) a C7 13 aralkyloxy grou p (e.g.,

cIohexonx

b%hzaylcbw) C}’Ci%})kﬂ%’ﬁ/ I9F OxPy |(BxXY - gr@(Fplq loxy) i
(IEY XL e et (2102 Bofioey
(wrtémeyucarizbdsw axygup  (€23). , aphdawlom,oumphthyloxw

(21) a Ci-s alkyl—capbonyloxy group (e.g., acetyloxy, tert-
butylcarbonyloxy);

(22) a thiol group:;

(23) a Ci_g alkylthio group (e.g., methylthio, ethylthio)
optionally substituted by 1 to 3 halogen atoms (e.g., fluorine,

chlorine, bromine, iodine);

(24) a Cq-13 aralkylthio group (e.g., benzylthio);
(25) a Cg-14 arylthio group (e.g., phenylthio, naphthylthio);
(26) a sulfo group:;

(275 a cyano group;

8) an azido group;
a nitro group;
a nitroso group;
a halogen atom (e.g., fluorine, chlorine, bromine, iodine);
(32) a Ci-s alkylsulfinyl group (e.g., methylsulfinyl);
and the like can be mentioned.

The Cs-1p cycloalkyl group, Cs-10 cycloalkenyl group, Cg-10

cycloalkadienyl group, Ce-14 aryl group, Cr-13 aralkyl group, Cgas
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(23) a G-6 alkylthio group (e.g., nethylthio,
ethylthio) optionally substituted b y 1 to 3 hal ogen
watewsw¢asg., fluorine, chlorine, brom ne, i odPa&)P2006/304177

arézigikgng:%splg%: K kgqégﬁg{}%@@i—gbﬁe%%f%:%r?)'u%), which are
ex%?%%%f!%%Q%é@iﬁed?%@k ansub Forareudioned’ M hgdeyaasbon group”,

r an azido group;, (29) a nitro group; (30), a
optiibnasdy graup;L (B17 avhakbbesnts ot (Wpti thEaBAFrigos: Clons

chlori ne rom ne,, i odine): ( I -6 al kyl sul finyl
grouﬁs( épﬁg,sﬁm%ﬁ%ﬁ’népf gg%ﬁ@l he Iikeycan b ey
thdeRt baped1adhey GEdi@ ey eboatky| s@ssitifue@ds| @or the

cycl oal kenyl group, C -lo cycloal kadi enyl group, Cs-14
af@mmegtég@?dcﬁ?t——h@ at&vkyoreipupnd &h9 g‘ﬁ‘?l" gl keﬁyl ‘
oup - cycl,oal | - 6 | i
» ouentph Frd e MRl ol rauRonedshotzruted
by’ mtf)@bpgasbb@tgttwrﬁ's sefieichedl Fyohawehaldgerdatom (e.g.,
substituents at substitutabl e positions. A s such
flfél@tﬁﬂiew uEhieringy REeHhpre, lPﬁbﬁ%) exaerﬁﬁ%%@ JEQPeg® Ci-s
[ [ S t xane ox
oAt BB L, ey e e enbonr
T TetBOzY) ;
substituents selected fro hal ogen ato . :
= Fhoor PRESRER) SFTe. (Shor RELCRGhT Py oo lonally
sl QYRR b6 8l KOXY-RdyRARYlendE08R1 €&l ,from a halogen atom
met hoxycar bonyl , et hoxycarbonyl ), a carbanoyl gr

ou
(anp ,a fCuos inkkostylaring Lecgineneipdi®s) - aacegfbggylpgroup, a

al kenyl group (e.g. henyl,, 1- i onal |
Cls‘tﬁb?ﬁ%?ﬁ?g eaaggéﬂy]?oqrf%%ugg th'(lelﬁl?él?sgsi e%:gtbé)gwfl fom a d
eﬂ}@d@ ggg)rlrb@tngm (gn@.all ddnreiioyd, geblipgi ne, brom ne,

i odine), a carboxyl group, a Ci- 6 al koxy-carbonyl
a gheupatel gyl FHAOXPe 8 poR§TZYL) ; i d

an oxo group;
and the like can be mentioned.

As the “heterocyclic group” of the “optionally substituted
heterocyclic group” for RY, R® or R®, an aromatic heterocyclic
group and a non-aromatic heterocyclic group can be mentioned.

As the aromatic heterocyclic group, for example, a 5- to
7-membered monocyclic aromatic heterocyclic Qroup containing, as
a ring-constituting atom besides carbon atoms, 1 to 4
heteroatoms selected from an oxygen atom, a sulfur atom and a
nitrogen atom, and a fused aromatic heterocyclic group can be
mentioned. As the fused aromatic heterocyclic group, for
example, a group wherein these 5- to 7- membered monocyclic
aromatic heterocyclic groups and a 6-membered ring containing 1
or 2 nitrogen atoms, a benzene ring or a 5-membered ring
containing one sulfur atom are fused, and the like can be
mentioned.

As preferable examples of the aromatic heterocyclic group,

10
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et hoxycar bonyl ) and a carbanoyl group; a C 7 13
aral kyl group (e.g., benzyl); an oxo group; and the
woibm/oemnsb e mentioned. A s the "heterocycli cPQTOP06/804177

nqpdVead DR-RRALLY SHAIA NS UREELOSHEM SRRy [8Ts., 2-

ar ona rocyclic group
PSP, areFRlye) Netei OEYT| (&£ LJr,oupthasnpl mmle;m;ad ﬁyS:Ldyl
the aromatic heterocyclic group, for exanple - to

(- %nﬁe@yalﬁlﬁﬂaoc%pwél%wowérwrﬁévé}oc@é@ﬂ%ldglrraﬂp e.g., 2-
piﬁHHfoﬁfﬂg’4a §1ﬁi@ﬂn§Pn§§éﬁ&Eth ?%9nqgﬁﬁ§f¥ﬁidE%&§9?

Heteroatorfs select e om an ‘oxygen
petidaziaydul(kuy. at Bﬁpymﬁﬂmyﬂf,ogepyaidmimy}u A dwsednyl

aromatj c heterocyclic can nment i
(100 ZPSRRELEYRbE SPORU e GG, POV B Rpt @ ByFrolyL, 3-
p%ﬁf&i Wmeﬁ%hﬂaﬁgﬁ§f ?c.40 ﬁ_1&3@@%5@91mmmﬂﬁﬁadéblyl 4-

ti'd heterocyclic groups and a 6-nenbered ring
imiode i Inilng 53:1mndazolylb,gegymzmisf,l debgnz ehepryianplor a3~

DR ARG 1 KBYERROBVE orIoad ] ASsOpt of rapt it o

texaplas %f—thiiﬁz@&?mi} Iﬁscmh%r i 6x§£@y‘_@l rrwcgcyclzl—c
aromat’i ¢ heterocyclic groups suc as fury se g.,

ox@lwllyl,swwzo;tyl,tﬁr@xmol(&cl g. lSQXﬁhPéWyI e.g., 3-
d
1§p%%§?ﬁé1 ; éé?ﬁ o%§§y?5 1so§£& EQX&yrng%{ééﬁiyl (e.g.,
142PN1din$diﬂl,55ymyrlﬂBﬁM*bﬂadﬂ%z@iFQﬁyﬂbnythladlazolyl (e.g.,
r|da2|2¥ % %rlda2|nyl 4- pyrldazln Ig
1p§r%ﬂﬁhﬁﬁ %ﬁ?%&‘ Zlbyr 5133 yL Gyﬂrol}r (& gf1azcl-1-v1,
15 | yl
1(%1_"49/{1"!8?}/' méa %l”ﬁ ¥l 3 E”rdﬁ&}z’ 913_9'1)_1 b @EPA%l 2-y1,

2-im i m dazol yI,
152jxﬁﬁhmaﬁqM{n ylpyraébtaioxyig;e gl- pyeazekyl 1{y1 tetrazol-
pyrazol , & azolyl) , thiazolyl (e.g.,
S2¥thi 4X8¢ hj azol yl, 5-thiazolyl)

fg§§c§1(2é%%§ét¥ﬂo h%%gg?%%%/ﬁ@(%ogup?s' %Za%yhulﬂopyﬁzeésd vy 2-—
quinolyl, 3-quinolyl, 4-quinolyl), qulnazolyl (e.g., 2-
quinazolyl, 4-quinazolyl), gquinoxalyl (e.g., 2-quinoxalyl),
benzofuryl (e.g., 2-benzofuryl, 3-benzofuryl), benzothienyl
(e.g., 2-benzothienyl, 3-benzothienyl), benzoxazolyl (e.g., 2-
benzoxazolyl), benzothiazolyl (e.g., 2—benzothiazolyl),
benzothiadiazolyl (e.g., benzoll,2,5]thiadiazol-4-yl),
benzimidazolyl (e.g., benzimidazol-l-yl, benzimidazol-2-yl),
indolyl (e.g., indol-1-yl, indol-3-yl), indazolyl (e.g., 1H-
indazol-3-yl), pyrrolopyrazinyl (e.g., 1lH-pyrrolo[2,3-blpyrazin-
2-yl, 1H-pyrrolo[2,3-blpyrazin-6-yl), imidazopyridinyl (e.g.,
1H-imidazo[4, 5-blpyridin-2-yl, 1lH-imidazo[4, 5-c]pyridin-2-yl),
imidazopyrazinyl (e.g., lH-imidazo[4,5-blpyrazin-2-yl) and the
like,
and the like can be mentioned.

As the non-aromatic heterocyclic group, for example, a 5-

to 7-membered monocyclic non-aromatic heterocyclic group

11
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I soxazol yl, 4-isoxazolyl, 5-isoxazolyl) , oxadiazolyl
(e.g., I,2,4-oxadiazol -5-yl, 1,3 ,4-oxadiazol-2-yl) ,
wohbwmdwenasl yl (e.g., |, 3,4-thiadiazol-2-yl) , PcrapmoyBo4177
. 9.,..1,2,_  4-triazol - |-yl .|., 2 4-fri -yl ,
C‘?@%Hl&?’m 8§ riyd ,?Q%t-%tﬁté?él ?EI?% }%%d% darbbe Btons, 1
to & Hdt%0tény¥| seledtdd azohylan( exggentetomza <lrlyflur atom and

tetrazol - 5-yl) and the |jike; fused aronaglc ,
a hliteiasieyc itelmgr aRps? stitecadogarhelyFL¢ 1gLerogyclic group can

b%%éﬂ%i@rre 3- AHLNELY ! 5y s Lﬂ{o&‘lQlaXHnatig Uh OB A K168 Group, for
- quinazolyl, 4-quinazolyl) , quinoxalyl (e.g.,
esZangplialoxalgybhp, wherziof uhdse &-gtp 2= beempfuad/imonocyclic non-
3-benzofuryl) , benzothienyl (e.qg. - benzot.hi enyl .
O PRCEROFY L R GPY1 o BB S b it A9Bipiing 1
or PEMEUSYRAZbYhs ( €a benArRERMEOENb2Z8! Flpembered ring
%enzot |a& azolyl (e.g., benzo[l, 2 ,5
crittd iadiray oned syl Jur demeiariadfzseg) gedgthe like can be

benzi m dazol -1-yl, benzi m dazol -2-yl) , indolyl (e.g.,
H@Qﬁﬁﬂq%fyl, indol -3-yl) , indazolyl (e.g., |Hi ndazol-

3-Yl )as DEHR00% aZhiiyled &8.thd HopykFeheti@, heterocyclic

3-b] pyrazin- 2-yl, IHpyrrolo[2, 3-Db] yrazin-6-yt} ,
gioirlazopyrolddapll (€8 oJ ., |HHwRr@Ateiayl, 2-pyrrolidinyl, 3-

5- b].pyL.i_di-n- 2- b j dazo. [ 4, S~clpyridi n- 2 .
R e R

m&r] qyirazi,n+Biyhd reisil 1yl | jke;.  anditherphddiman pdperazinyl
menti oned. A s the non-aromatic heter cyclic group,
c

(¢d$-ek5ﬁﬁ$§FaélBYlio h@%ﬁﬂﬁﬁﬁﬁ%fn%ﬂﬁBX Fcd-r
h@Qﬁﬁé{@‘iﬁeﬁdiﬁiﬁﬁﬁ%PW Cdst £ AriQURGANt Al gi ,ng@xzﬁf'olaidoinATB—yl) ,

ring-constituting atom besi des carbon atons, 1t
thid ssloiationd del. gct ethiamm iahinedygén, atohdazobidinyl (e.g.,

LLO NS 2 10000, 100, 204 B, [=0d 0N AL Gz sain-
1091y Ar OBl i ELET 08¥8Y1 C(OrPYP 2, 1ok 8% &az L IGTiOHB-y1)
erein these 5- to 7- nenbered nonocyclic nonaromatic
dhexerxraadiiddnglolpsg and? & Blimseezesa L kg 3ot aididtg 1
d¥$§é%§g£gf¥ﬁ?ﬁ—%tgﬂ§’2?Z£5§8§88§52039d95—§—§1PFnbered
dioxothiazolidinyl (e.g., 2,4-dioxothiazolidin-3-yl, 2,4-
dioxothiazolidin-5-yl1), dioxoisoindolinyl (e.g., 1,3-
dioxoisoindolin-2-yl), oxooxadiazolidinyl (e.g., 5-
oxooxadiazolidin-3-yl), oxothiadiazolidinyl (é.g., 5-
oxothiadiazolidin-3-yl), oxopiperazinyl (e.g., 3-oXopiperazin-1-
yl), dioxopiperazinyl (elg., 2, 3-dioxopiperazin-1-yl, 2,5-
dioxopiperazin-1-yl), oxodioxolyl (e.g., 2—oxo—l,3—dioxol—4~yl),
oxodioxolanyl  (e.g., 2-oxo-1,3-dioxolan-4-yl), 3-oxo-1,3-
dihydro-2-benzofuranyl (e.g., 3-oxo-1,3-dihydro-2-benzofuran-1-
yl), oxodihydrooxadiazolyl (e.g., 5-oxo-4,5-dihydro-1,2,4-
oxadiazol-3-yl), oxodihydropyrazolyl (e.g., 5-oxo-4,5-dihydro-
1H-pyrazol-3-yl), 4-oxo-2-thioxo-1,3-thiazolidin-5-yl, 4-oxo-2-
thioxo-1, 3-oxazolidin-5-yl, tetrahydropyranyl (e.g., 4-
tetrahydropyranyl), 4-oxo-4,5,6,7-tetrahydro-l1-benzofuranyl
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contai ning one sulfur atomare fused, and the like can
be nentioned. A s preferable exanples of the

woaameawerat i ¢ het erocyclic group, pyrrolidinylPCEﬂgﬂmwymrn

LR PSSR o P RS AR, o ALY 1 o, 52

dl@bﬁ@@khﬂ?&lmlﬂﬂiéﬁmfw@@bﬂ pytidegl, 1 fd Qmoﬁﬁmelilmﬁc) 10, 10a-
pi per azi ny pi perazinyl) hexaneth¥len|n1nyl

dl@ydgoilmh@amélh%kémsmwmomly PEFDIGYRRPCTYS. o9+, 1-

__oxazol i di lid

2GR ET e %i/‘%it?n‘i aazdl %‘g%@r’]ﬁgﬁ?&[\é 2-2]octan-3-yl) and

tﬂemld&éobhﬂi}ﬁefine)ﬂﬁlone@(m mi dazol i di nyl (e g.,

2-oxoi m dazolidin- 1-yl) dIOXOI dazoI| e.g.,
> “aPal 5Re. i HEOETAREBAIRS, Dot Bk (O iPE

Yo %1%nal% : P%%ﬁf@ﬂﬁ%??ﬁt@bﬁgﬁ ¥5mtgﬁﬁ&ng heteroc cle” formed

I'0X0o0xa I oxooxazol idin-I-yl
bydiROxahdi Rz abigdichg \@Etlg the? adfadienkonht aogd iroms- yilor

oo et TS 2R h g dhio sl ol T clBefene

Ogltaq)ﬁqa adhé@'fﬂh@-é’bﬂét)ltut%gt hi gl Bzl del Relrbos. gtoms, at

oxot hi adi azol i di n- 3-y , Ooxopi perazinyl (e.g
léﬁs&xapepenazogemyagom amdop@pnpgagkyn§mr¥QgQJcoqgalnlng 1l or 2

3-di 5- dIOXO er z I
h%&ﬁa&?&gy {‘ E O&c?nl OXJIE oxo aa %lﬁfjury 2kom and a
Q%Kaﬁe%X@EQEYEaﬁebQ meﬁbﬁ@ﬁéd ﬁsdpﬂéﬁéfﬁbkb)dXhmples of the
3-oxo-1, 3- di hydro-2 benzofuran I g 3- 0X0-
I|=

“18.tdicepargoRLhER RS uh%.t?ﬁnqﬂy)cle”oxﬁarm %Hi@ad.ﬂé%&iaﬁplldme:
dr
péﬁ&éﬁ%ﬁ%&?%é;Pa?o? gi%g 1$%féélng4 n%&%%%ﬁé?%{3tMi%m®rphollne,

OXbﬁﬁpéﬁazinﬁl)homéptpémiﬁﬂﬂm ob0mbplﬁerhzznﬁu|ﬁhﬂ&ﬂb¥yﬁ;ne,
4-0x0-2- thioxo-1, 3-oxazoljdin-5

d%hﬁ@ﬁﬂ%%@@éﬁyﬁﬁngrr(%rﬁ dlhydqpépgaﬁégro%bp¥9385301ndole e.g.,
oo faole e s pndpEndat e s 2,0,
tétﬁﬂﬁydﬁﬁdhlndﬂmnetettzﬂaﬂhapunQ¢&zepEd16n@]b@{q<h Ayl3, 81

et Sotbions L2530 AR SLLABREL b oonazinone
(e.g., hexahydropyrazino[2,1-c] [1,4]oxazin-4 (3H) -one) and the
like can be mentioned.

The nitrogen-containing heterocycle optionally has 1 to 3
(preferably 1 or 2) substituents at substitutéble positions. As
such substituents, for example, those exemplarily recited for
the substituents for the Cs-io cycloalkyl group, which is
exemplarily recited for the aforementioned “hydrocarbbn group”
of the “optionally substituted hydrocarbon group” for R! or R®,
can be mentioned.

As the “optionally substituted hydroxy group” for R®, for
example, a hydroxy group optionally substituted by a hydrocarbon
group can be mentioned.

As the hydrocarbon group, here, those exemplarily recited

for the aforementioned “hydrocarbon group” of the “optionally
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azabicyclo [2.2.2] octan-2-yl, 1-azabicyclo [2.2.2]
octan-3-yl) and the |like can be nentioned. A s the
WO RNE6rogpan - containing het er ocycl e" of the "optPomathwmmrn

L%Lﬁb“j}:i}l& ut eg¥g%% eqf’]a qu{%;nlgg? gg;?ﬁgf% %ger‘—fl %Sn,{nengloned

for exanpberisndt 1y SubdmbRedhpitbRgefrogt aiNigi@ferably a
het er ocycl e containing, as a ring- constltutlng at om

hysbwixjegrodbbon Gtermslkaay easp dhed ni tRIGEFYat Grhary) and

_Uggtlggally further containing 1 or 2 heteroatons

“ed from an oxygen atom a sul fur atomand a
ni tr gdeanat RMaGanpkereeabi pnetk shne preti@fabrent and each is

exanpl es of the "nitrogen-containing heterocycle"
a pydusiged ABoM| PRz of9idiFng; PYreRIRR e, S &gﬁéﬂ-taﬁ‘ﬁ% C1-10
er e,
oTREPEARS. pROPROLE,, SRRICAREL. ), uoRoRELAL! B, on

optt inrdilQiyndabet{ euted C?5-1,43afiyhygi]rcmmd(aire)optionally substituted
Gﬁ%ﬁ%%&ﬁ%ﬁﬁ&ﬁ%ﬁ%ﬁlﬁg %Qtéona %gké%f%ﬂgé o%e%ekocycllc group
Qﬂ%qf 0 t d@g;%&e'xO% e £ &%) . To b
o} 1 PRLLRAL PO g cane%@ S ° be
sﬁmammwﬂropyra2|nooxa2|none (e.g., hexahydropyrazinof 2,

fk”% 4%@5998 é 2|n 4 3q%6h?hf) and the |ike can be
h hi ng heterocycle
(DPtd anal,! y1eps cj‘rd@ okRreterablicdhl, 2thyl) optionally

substituents at substitutabl e positions. A s such
smﬁmm’uﬁehby 1f bp Bxsipiteltuendse sekerpedr Frgm reGuteedlkoxy-

I B 1, Ot e

"hyd;qpaﬁh@nygqoup" of the "optionally substltuted
Q%drocarbon roup”" for R4 or R5,_can be nentjon

e "poi BYG wllé&dbgr.oelm eRthoRrbkY GnssRSedyml ;af Snzene
ﬁ%g'*g% %amgr P ailh OLIP. QL ORRLURHRY | f Ut ed by &

A BGH gro b e nentione
a Cg-14 aryl group preferably phenyl) optionally substituted

by 1 to 3 substituents selected from
{4a) a halogen atom;

(4b) a Ci—¢ alkyl group optionally substituted by a Ci6

‘alkoxy-carbonyl group;

(4c) a Ci-¢ alkyl-carbonyl group;

(4d) a Ci-s alkylsulfonyl group; and

(4e) a Ci-¢ alkoxy groﬁp optionally substituted by 1 to 3
halogen atoms (e.g., fluorine, chlorine, bromine, iodine);
(5) a Cq-13 aralkyl group (preferably benzyl) optionally
substituted by 1 to 3 Cj-¢ alkylsulfonyl groups;
(6) a heterocyclic group (e.g., pyridyl, isoxazolyl, pyrazolyl,
thiadiazolyl, benzothiadiazolyl, oxodihydropyrazolyl,
azabicyclooctyl, pyrrolidinyl) optionally substituted by 1 to 3
substituents selected from a Ci-¢ alkyl group, a Cs14 aryl group,

a Cp13 aralkyl group and a Ci-¢ alkoxy-carbonyl group; and
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A s the hydrocarbon group, here, those exenplarily
recited for the aforenenti oned "hydrocarbon group" of
wohaeos/oomtis onal | ysubsti t ut ed hydrocarbon group” PEoPIR06€304177

R5aqr R6 can b e nt L on e "optionally
(7§uﬁ‘s?r-16u?g’6°mo@fro‘%&¥’n3?8ﬂg" %?E 1%—Eirjéfer ably a hydroxy
ard @HRfedableb al koxy group (e.g., nethoxy, ethoxy) and
the like. R4 and R5 are preferably the s

J or,
di f f @ﬁerb:heaﬁaiEﬁ@%ﬁ@%%@ﬁ&@eﬁeﬁ?Bﬂ?X@rﬁqge%rthﬁ4) ,
.\\ n . { [ a [ : Iz L i y ’” d
e b e D o G
by @nal RY tegbshiet ubedh Ghel 4ddrykengr obprogen cptdmondlory
substituted C7 |3 aral kyl, group, .an optionall h.l'
BT BYEAO R BIDORIRE 1B BIOG bptT oRaFyoline:

5H%§ | hy i ne9nk}if061 R8Ine, WY Eoindole,
hsp g"#jfe%gﬁgf(:l% lg&ﬁ&y%lr%%h%atom (only for R 4).;}@( 2) a
diiydro iabkyHoge pupe (mtafdnoginodenay | triipapgirodecanedione,
optionally substituted b 1.t0 3.substjt
hes@heorer Péﬁ?%o%?%@%%&?cgb o%/?ggé?%% ,L&eeaqEt %ap 3e-
al koxys gHRURBBE: fubet£rRay alhieC ndtebpehecehtaining
2-thienyl) ; (3) a C3_io cycloal kyl group optionally
hammperysde,wi th a benzene ring (preferably indanyl,

tetrahydronaphthyl ); (4) a C6-i4 aryl group

(1()praefc€¥‘ th%ﬁé‘ﬁ%' optionally substituted by 1to 3
(Hubstd tuenkylsehgehed fgrampe;4a) a hal ogen atom (4b) a
C -6 alkyl group optionally substituted by a G _6

(3 Ko¥y-¢ CAKBBERYFAEPIUD: FHP/a G -6 al kyl - car bonyl

8 % { R e o e, oo, (49) 2,
(halogan atltyd Geogp , oftireEldy, sthkbitneed brwn e, 3
sﬁ%j&ﬁgﬁ;qé;)se?eggéé 3fraornia | akydl_eg %‘i‘}igx&p&?&% aat)A&/ ab%ﬂ_zél é_’zkoxy-—
carbonyl group; :

(6) a non-aromatic heterocyclic group (e.g., pyrrolidinyl);

(7) an amino group optionally mono- or di-substituted by Ci-s
alkyl-carbonyl group(s); and

(8) a halogen atom (e.g., fluorine, chlorine, bromine, iodine);
are preferable.

R® is preferably a hydrogen atom or an 6ptionally
substituted Ci-i0 alkyl group. As the substituents for the Ci-io
alkyl group, a non-aromatic heterocyclic group (e.g.,
oxodioxolyl) optionally substituted by a Ci-¢ alkyl group can be
mentioned. R® is particularly preferably a hydrogen atom.

As preferable examples of compound (I), the following
compounds can be mentioned.

[Compound A]

A compound wherein
R! is a Cs¢ alkyl group (preferably isobutyl, neopentyl);
R? is a Cpg alkyl group (preferably ethyl, isobutyl);
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substituted by 1 to 3 G _5 al kyl sul fonyl groups; (6)
a heterocyclic group (e.g., pyridyl, isoxazolyl,

woowmao0ys, thiadi azolyl, benzothiadiazolyl, PCT/JP2006/304177

od[ h opyrazQl vl , azabi cycl I rolidinyl)
gﬁt?%n%ﬁlyfsa&bg i %5938 @p]ile%ertagﬁ%t é‘&%&?lﬁ tents
seliect-ed® fgrome‘®®, 6 al kyl group, a Cs-i4 aryl group,

a,C7-13 aral kyl group and a_GCi-6_al koxy-carbonyl
&7 obip; 2 ATRIR. @EOBs aPk ok igroapKYbriiP R CHEOnagly

: Ay efz I r | e"
piaesasob i S il s st A hob R R
chedépaoyyl " optorared ly ywuRs#iantdedRBot agehherlkyi hgtdep;

dj acents nitrpogen atom far__exanple, rrol idine,
3 peit di B CpPher SPPET ROrEROERReSAORRE pes i di ne,

9MBPhPEEageNeatd @#ak/ ¢bper¢)di hydr oi ndol e,
di hydr oi soi ndol e, tetrahydroquinoline,

2ni az8spé reddedanedipnéprdiexaiidr opyhazi neblxakl nopsicared 1y

t Lik f ble. A st bst.it ts f t he’
HEEFoGERed Ry o g REPEFOEIRIES (3)5thrBkfog Cure. S1Koxy-
c@reuRy1(drod Ca @8 Kikogdr §86Wb HOUP hetd3rodyEli€ group

al koxy-carbonyl group; (4) a G -6 al kylsul fonyl group;
(Pspfaraply atidyiergildup optional ly substituted by 1 to

sybsti t c r . oup .and. a
& S Rl ARG BB Y e
Megernpeycérablgy Quilap1lg. tepyahigdiaiapHthyl)[;l) an am no

roup _optionally nono- or di-substituted by G-6 .
(@) k§ Cear BENH I§PYRp (PeEermid Y Bheavhal ogektra b substituted
p19te B! @54y ilOl 'i‘@cE §OFi4e, iodine); are
preferable. R 6 1s preferably a hydrogen atom or an
dgei omahéyogen atom;

(db) a Ci-¢ alkyl group optionally substituted by a Ci-¢ alkoxy-

carbonyl group;

(4c) a Ci-¢ alkyl-carbonyl group;

(4d) a Ci-¢ alkylsulfonyl group; and

(de) a Ci-¢ alkoxy group optionally substituted by 1 to 3
halogen atoms (e.g., fluorine, chlorine, bromine, iodine);

(5) a Cq-13 aralkyl group (preferably benzyl) optionally
substituted by 1 to 3 Ci¢ alkylsulfonyl groupé;

(6) a heterocyclic group (e.g., pyridyl, isoxazolyl, pyrazolyl,
thiadiazolyl, benzothiadiazolyl, oxodihydropyrazolyl,
azabicyclooctyl, pyrrolidinyl) optionally substituted by 1 to 3
substituents selected from a Ci;s alkyl group, a Ce-14 éryl group,
a Cy-13 aralkyl group and a Cj;-¢ alkoxy-carbonyl group; or

(7) a Ci-s alkoxy group {(only for R%); or

R* and R® form, together with the adjacent nitrogen atom, a
nitrogen-containing heterocycle (preferably pyrrolidine,
piperidine, piperazine, morpholine, homopiperidine,

homopiperazine, thiazolidine, dihydroindole, dihydroisoindole,

16



10

15

20

25

30

substituted C-io al kyl group. A s the substituents
for the C-io al kyl group, a non-aromatic heterocyclic
wanrospo¢esg., oxodi oxolyl) optionally substituPemubﬂmwamrn

t%ﬁﬁ%ﬁY?ﬁPﬁPFﬁ gﬁg?%r QV%Egﬁgéggggg a on1 A s

hd¥ -8l Rr-abl/ea8xasmt £5i rdvre ) coppoundl (V) sybdthierfteld @wi ngto 3
conmpounds can b e nentloned [ Conpound A ] A conpound
sulisdrigiuenie pelectesl @ ralkyl group (preferably isobutyl,

eqpent yl a C2 6 alkyl group (preferably
gtﬁgfa&%a BX%R%Thihs is a G-6 alkyl group (preferably
(amethyd)s al¥ylscaRrb/logrodR;4R5 R6 is a hydrogen atom
or a Ci-io_alkyl grou o tionally substituted by a
:ﬁoﬁléhﬂhﬁ%kexﬁe?%W YPéup (e g., oxodioxolyl)

p%{gﬂ hxkgyg§if5ﬂgfa ggdb .a G -6 al kyl group R4 and

5 aréd ame or different and each is (1)
Pﬂ)ydar agen adkgin (;mnh;y duoricRad)ly 62bshigited ki I@yItOgBoup

oSS SR (A S0 2P LR VB Koo

Céﬁﬂ&ﬁMpg&ggﬁyl group, a C - al koxy group and a
heterocyclic group (preferably 2-thienyl) ; (3)
(€3-al Caoyelromb kit }gemnpwhl@narwpypcéﬁd@nséwwaﬁdényl

(PGS S bBE S SEARLY 1 ABRNL oEERLANMALONARNIE) ...

group pre

Ix¥l4u§¥5dﬁy§ugﬁbu@(ﬁﬁxiimw 1to 3 substltuents

selected from (4a) a hal ogen atom &gbé a G-6 alkyl .

(Yr cupradipdednakPy Seibsti tiieFipey §héepranegy gine
group; (4c) a Ci -6 al kyl-carbonyl group; (4d) a C -6

al kyl sul fonyl group; and

[Compound B] .

Of the above-mentioned [Compound A], a compound wherein X

is -CH.

[Compound C]

[5- (aminomethyl)-2-ethyl+6-isobutyl-4- (4-methylphenyl)pyridin-3-
yllacetic acid (Example 1);
[5—(aminomethyl)~2,6—diisobutyl—4—(4—methylphgnyl)pyridin—B—
yllacetic acid (Example 2);
[5—(aminomethyl)—z—ethyl—4—(4—methylphenyl)—6—neopentylpyridin—
3-yllacetic acid (Example 4); or

1-{[5- (aminomethyl) -2-ethyl-4- (4-methylphenyl) -6-
neopentylpyridin-3-yllacetyl}-L-prolinamide (Example 6); or a
salt thereof.

As a salt of compound (I), a pharmacologically acceptable
salt is preferable. Examples of such a salt include a salt with
inorganic base, a salt with organic base, a salt with inorganic
acid, a salt with organic acid, a salt with basic or acidic

amino acid and the like.
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(4e) a Ci -6 al koxy group optionally substituted by 1
to 3 halogen atoms (e.g., fluorine, chlorine, bromne,
woadierne)91s(5) a C7-13 aral kyl group (preferabl pCoapagé/3os4177

opt | %?elj%%sa% %ﬁtg%;tg}rtj%cséjoy t]he =) F%l@hakﬁgkgé’ﬁlli’@walse

grou i'c group (e.qg.,
ihSOXRZ &l 1Wa1 iPWeRZ 0| yh1td Huadh asobyﬂ;um salt, potassium salt
benzot hi adi azol yl, oxodlhydrop

2 O B L by er T U] AR 0S8 banF ISk st kieBy 2Lt

mggné‘ISltlﬂﬂ %@?ﬁb%’lﬁt ’EﬁQt $is! edclthﬂnfufno Bh 8t O afn@hFW salt and
group, a -1 4 aryl group, Cr-13 aralkyl group and a
t¥a -silad koxy- car bonyl group; or (7) a O 6 al koxy group

ggrlc’:l)cl%];ér%ﬁ%sk% %I%agééggd%ﬁna%ﬁ ﬁgh: ;fq%rgﬁl\éﬁ-c hbase include
a NS Y QEng] %rﬁ&%%ﬁ?iQﬁiﬂePYHﬂféﬂﬂylﬁﬁinELpﬁ?tﬁ@iﬁ% picoline,

pi perazi ne, norphodl i ne, honopi peri dine,
eh]maamp]tqmaml mhethlana.t@mlrm,netrlﬁth%péﬁmlbee

PP I B GHa Uh JO ERATR b ST iy amines

c9@ié19&¥§5}la¥nl§iéb3bleh%/§§mﬂqé/, Jdlth;caowéhyuamm@; SN, N-
sel ect ed fron1(1) a carbanmoyl group; (2) a G - 6

dab&wiykﬁﬁhyﬁ@ﬂedgﬁ@gpe |Q§ EhQ]lN¥ealkoxy car bonyl
rou .
a kylopréf% orﬁl Soia y sl Y e l‘l“ﬂth(ﬁ%lgég%lg acid

isdbsdéd talendix &Qk&ch@dréthﬂbfndladidalhgﬁyogrompcaamhd; nitric
Cc~b alkoxycarbonyl group, a non-ar ona

afitder BRYRINIC Gicdtp Oﬁpho¥$ﬁr%ﬂ%4m4%ﬁ Fhe i?&ean am no
group QQE é3é£§%?3 Odethétggﬁﬂtﬁﬂ%%doggﬁngh Scid include
al kyl - car onyl grou Fs

and (8) a hal ogéen atom
a( eabt ,withioidnme,c abhdvlaeetin(nnmmb,twodﬂneyanekwqxﬁﬂﬂﬁ
pﬁ%%@ii% égf,a%%$grq%ngégg?qo éﬁﬂ?%&ﬂ%thLr%agggﬁﬁ%ﬂﬂ maleic
acid, citric acid, succinic acid, malic acid, methanesulfonic
acid, benzenesulfonic acid, p-toluenesulfonic acid and the like.

Preferable examples of the salt with basic amino acid
include a salt with arginine, lysin, ornithine and the like.

Preferable examples of the salt with acidic amino acid
include a salt with aspartic acid, glutamic acid and the like.

Of the above-mentioned salts, the salt Qith inorganic acid
and the salt with organic acid are preferable, hydrochloride,
trifluoroacetate and the like are more preferable.

A prodrug of compound (I) is a compound that converts to
compound (I) due to the reaction by enzyme, gastric acid and the
like under the physiological conditions in the body; that is, a
compound that converts to compound (I) by enzymatic oxidation,
reduction, hydrolysis and the like, and a compound that converts
to compound (I) by hydrolysis and the like by gastric acid and
the like. Examples of a prodrug of compound (I) include a

compound wherein an amino group of compound (I) is acylated,
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is -OH [Conpound C ] [5- (am nonethyl)
-2-ethyl -6-isobutyl-4- (4-nmethyl phenyl) pyridin-3- yl]
waceaieiooodsi d (Exanple 1); [5- (am nonet hyl) -2PCT/JP2006/304177

eIl tyl 14- - enyl ridin-3- acetic
D TR ey ey T LI chYFEL Do e 58S grou
ofdetmpiiphEnyli ebectcapeyntatdy,yraldingiaBeyl) ] acetic
acid (Exanple 4);. or I-g [5- (am nomet hyl) -2-ethyl-4-
PERtYRAMAGTRERPRY Labedn e bhare Py @FR- 8 YT it acetsi—4-

vi e ok DTG GEKIPLE: iy flodradlfak ey 20T A 5 @

conpound macol ogical |y accept abl e
pyarolidyipredfarlalied, Ekxuapdekosgmfetdiydhtadsakt tenctude/lated) ;
salt with inorganic_base, a salt with organic_base, a
2 SPRPRG TR PP EAT OkY %GHR % FRTBPHART Ll horo aylated,
a§ﬁk1aﬂ@&}1 o218t dbe WAL Ad g8Ndat BSmpound where a
| ike. Preferable exanples of the salt with inorganic

hippdsexy netaige odl kalponedal Isals sacsiydadedsodalnd seytated,
ot assi salt .and the |ike; alkaline earth netal
o R s R APl PR LSy S OarRre arPIahaL £ s
ahéﬁ?la’@édl A m&hﬁmm&t&qmﬁbo@wa&aa) b i Xecompound
Preferabl e exanples of the salt with organic base
whepeinde Ry IWOLRUPr ¢ Frecom3dunghi (de, ier petayi Blether

L di ne, pjcoll 1 ne, ._di n 1N
LI B o QeI 1F cdhBUURGLBLSe compounc
(f hyds oxyhxelt Rdteretthybianphelyl dsidrifikyl, aghieoxymethyl

cKélphex | am ne, benzyl am ne, dicycl ghexyl am ne, N
eskgr | sHmptbydamanrRetnk atteniified,  piEptpwkprymethyl

<EPTELES o R S b L gl g dcdeiyehid g
eatedi fsad,f ufS-eeabivd -2 pbrsphol+dicamilénaddyl heethkke. esterified,
cyclohexyloxycarbonylethyl esterified or methylamidated) and the
like. Tﬁese compounds can be produced from compound (I)
according to a method known per se.

A prodrug of compound (I) may be a compound that converts
to compound (I) under physiological conditions as described in
Development of Pharmaceutical Products, vol. 7, Molecule Design,
163-198, Hirokawa Shoten (1990). .

The compound (I) may be labeled with an isotope (e.g., *H,
Mc, 353, 2T and the like) and the like.

The compound (I) may be an anhydride or a hydrate.

The compound (I) and a prodrug thereof (hereinafter
sometimes to be simply referred to as the compound of the
present invention) show low toxicity and can be used as an agent
for the prophylaxis or treatment of various diseases to be
mentioned later for mammals (e.g., human, mouse, rat, rabbit,
dog, cat, cattle, horse, swine, simian) as they are or by
admixing with a pharmacologically acceptable carrier and the

like to give a pharmaceutical composition.
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Preferabl e exanples of the salt with organic acid

include a salt with formc acid, acetic acid,
w0n0(|f6V0t9m1®aceti c acid, phthalic acid, fumaric BCTAP2006/304177

oxalic acid, tartaric acid | ei [ jtric j :

succitfi®eadid; °Hl PLIFEI D, ngﬁg éggigfcg%]f%i%% &O%yeﬂtlonally
uRenzengsuki-eni s A6k hharmekuenesul posparacichsandet heed as a

l'ike. Preferable exanples of the salt with basjc am no
phegimgcodouigel iy saceeniiati cacgrhi e, Yi5Gth 215 FiddRcnaes an

ofgLhe | Lke o Preler Al &:xaupl £5aplitfinsall i Bre 1ike

.émno acrd ircludé a salt t artic acid,
ety ltstoamdcﬁ@@bd;:aﬂﬂoxme dricke. sGivehe, aboviessEntiionedid, a
salts, the salt with inorganic acid and t salt w .
SWRSaN IS daeBEnEr e Pr T XA, S YhFdPBENI %?%ng?er' 2 sOothing
a éﬂﬁ'éﬁ%?%g%eﬁﬁks f%g 1R1ild ke eRRBaPESS PT afiRir@bhRceBsary, an
rodrug of conmpound (1) 1s a conmpound that converts to
additpoundof! phdmeateut el gaepeoatbynenyyae, agyastrieservative,

i R HETBO L  Rato e 10 CRpund TRAT MGG Yo S the

lﬁ%@pq}_e( liseRY enzymatic oxidation, reduction,

ydrolysis and the |ike, and a conpound that converts
to cdnpoigmhle) ebpmhies od§ sie axgiphenti kechydeasaatose,

aci d the I ike. |, f d d
oSt a T, P RS aT, SaEA T h e oot s,
aSepeUNGk)kalls iacytal Bd.aldky laedubst phosqh drydrakgtropyl

(e.g., a conpound where am no group of conpound (1) .is
cel bbswmtoylsedddn apERgFEIId Y Lsert L a /e n oA AEGy-2

- hyl.-.2; axQ-k; 3= di 4- - : K
e
me{)gﬁe{siléjnd)almﬁgjwtatﬁdtaﬁmmd exymehhyl dked or

ert-butyl ate ; a conpoun erei,n _a, hydrox roup .

f | CORARIERIY HamBLoF oo BRI HCal T SOOI A dHks om
SPéaPﬂég%%l)&u&- st8aFRPoUNd Whete 181 By dr oxyi &H QiR @he like.

compoun is acetylated, pal mtoylated,
pr opafioyfertaale pixeaboysadBdihs drigidey] anedude pregelatinized

LB Y e SLAM LB L roriepo. gagippaipiaceliutose
carboxymethylcellulose, sodium carboxymethylcellulose,
crystalline cellulose, sucrose, D-mannitol, trehalose, dextrin,
pullulan, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
polyvinylpyrrolidone and the like. |

Preferable examples of the disintegrant include lactose,
sucrose, starch, carbomeethylcellulose, calcium
carboxymethylcellulose, sodium croscarmellose, sodium
carboxymethyl starch, light silicic anhydride, low-substituted
hydroxypropyl cellulose and the like.

Preferable examples of the solvent include water foxr
injection, physiological brine, Ringer’s solution, alcohol,
propylene glycol, polyethylene glycol, sesame oil, corn oil,
olive oil, cottonseed o0il and the like.

Preferable examples of the dissolution aid include
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wherein a carboxyl group of conpound (l) is esterified
or am dated (e.g., a conpound where a carboxyl group
wohowmopasnd (1) is ethyl esterified, phenyl PCT/JP2006/304177

est eri fied, rhoxynet h esterj fhedy_ :
pGTYEUIRAR Ao0ethy! PERLISTE G YR aP ShF By ek nyfrenatose:
b&st¢Y iddredatet, hexyeas borytimaratbykthster i fhelksterol,

pht hal i dyl esterified, (5-nethyl-2-o0xo-I, )
toiglikpas leminey| soadunyFanghes| gdium citrate, sodium
sEYELoNY! enearbaryl -4 il asietikbed or

net am dat ed) an t%e It ke. These conmpounds can be

pr odueesfdrarhec @xpophds (oF e ondipegdiogaagenhothdhaim

per se. A prodrug of conpoun ) .may_be a c¢p und
ekt Gt AET, 65 RSO (IS ARG S: 5P SgTE ALyl
sePRdid | oNS; A8 deSebRedibRatey el apieiin, Ofbenzalkonium chloride,
Phar naceuti cal Products, vol. 7 , Mol ecul e Design,

bdB3e 98 ik cblawadshoybycgudoaonosTrarabapauddtiia )L iy
be | abel.ed wi.th an i sotope Q.. H f.SSf 12S 1

h%ﬁEPQ ; ﬁq|8§%Y3ﬁastﬁ%8Pi§%§&$ﬁ%1 3ﬁp8&ﬁ§£?+) may be an

p@DWﬁ{%H%ﬁol_ddﬁﬁdt ak@d ik e LYWHBRGHBEn(] e aldl @sgr 0dr ug
t her eo herei nafter sonetines to be sinply referred

me ghgkce Halesep o bivdr ok VEfEL s ditl os gy e RY HERY Y S How- v Lose,
texicit d S .agen

Ll S B A A bl Eees

pOEM X @R lealce hyBebgenated scdstox. oifiumand hbeiskike at ,
rabbit, dog, cat, cattle, horse, sw ne, siman

\ as
they BFRIQFABIS SHHWIRG WFt FP% Jp%%%eaté'gﬁea#ymclude
s%ﬁ%ﬁﬁtéﬂﬂdifag}r?g&cégglyhﬁLﬁéﬁﬁiﬂai,gngoﬁbitoll glucose and

maceut i cal nposi tion. Here, various organic or
thaotgemi c carriers conventionally used as materials

for pharpaceutical preparations, a used .as. a
pharnﬁE%E%ké%iﬁl%f. &@ﬁpﬁ%ltgga??fgk% PR piosghage butter,
288t e X flreNtcardohtbei K@fter A Qithdee, bardesi Megantlike.

and the like for solid preparations; and a solvent, a

di ssoPuefeorpkial examplependi Bge azpaithingh ageptoaneilege benzyl
a?ggﬂél gm?%ﬁ&?ﬁik%.SOOthing

Preferable examples of the preservative include p-
oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid, sorbic acid and the like.

Preferable examples of the antioxidant include sulfite,
ascorbate and the like.

Preferable examples of the coloring agent include water-
soluble edible tar pigments (e.g., foodcolors such as Food Color
Red Nos. 2 and 3, Food Color Yellow Nos. 4 and 5, Food Color
Blue Nos. 1 and 2 and the like), water insoluble lake pigments
(e.g., aluminum salt of the aforementioned water-soluble edible
tar pigment), natural pigments (e.g., beta carotene, chlorophil,
red iron oxide) and the like.

Preferable examples of the sweetening agent include

saccharin sodium, dipotassium glycyrrhizinate, aspartame, stevia
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agent and the like for liquid preparations. \Were

necessary, an additive for pharnmaceutical preparations
weucls/oae1a preservati ve, an antioxi dant, a col BCTHB2006/304177

t, .a sweetening agent and the |i ke can be used.

aﬁ%?iﬁ@r&ﬁ#@'exanples of the excipient include |actose,

sucr @sf, dBsABBNESAh, 0PI Rifc@kmeft 86Ndd pharmaceutical

pregel ati ni zed starch, dextrin, crystalline cellu| ose,
cdmprsdGbeni Lat eBonyatagRlsy o OEel | Y¥e, SUdyipgmtabLets

| (ﬁ%&%%%eyf.v's&sin%%ﬁg’et’a%awgr efladsAbi By AUiilatanie

silrcica synthetic al uri num si
tdmenesi, uespkulkfatmdirisdsiel b¢asefanchpdelds leed
Preferabl e exanpl es of the |ubricant include magnesium
migroseResl el cPERR S eSar OIS r cTTRIPFYT dRT R eauLfdons.
sudiRldiles BhEf ehabl 8 EXAWILaobntbea bl dlar: Isickude
pregelatinized starch, saccharose, gelatin, powdered
ir&_t;(aémiamsn&tehw £ esthdusmectar hog poet tiys c elntitaosgous
. sodi um car Qoxynet hyl cel | ul pse,. cryst.al line_cell ul pse,. :
L S{RAGEBS . DLRRTATYOTILET oAl Gad T ex P eDRGL L ORaR. L hJections,
d%%?“fﬁ@ﬂ§f%ﬁ%h,Cgkkéfﬁéf,a?%ﬂﬁ@XMQEQQYEransdermal preparations,
net hyl cel l'ul ose, polyvinylpyrrolidone and the |ike. ,
oirimfeartab|, e serpapl 6ariofs t b Wi sirREEYE apitPReRl iggd es, vaginal

| act ase, .sucrose, . starch a el | ul .

SEHG K&SFE0x9ﬁ%%$®ﬁbéF¥h9b§§%§§g§F§%$%?d%%%@%%rﬁbse,

pEH AHBICRAID X MART A1 osd |Br cdbhihaghti cSiplrepbeaanduysirante, the like.
| ow- subst it ut ed hydro&ggggpyl cel lul ose and the.like.

Thersst areable @davpiesenedt fri bl Vet ai%&r@&e%é’éife?g‘?ral route.

injecf@égg %g0h88i53|?5ﬁﬂ 11 d3-R9eLaSe SPLAA Aions such
al cohol;” propyl'ene gl ycol', polyethyl ene glycol, sesame
a®itapichireleiakse préyeraiigns atrtdossetdined-aakadwe dricperations
Pref er abl e exanpl es of the dissolutkon ai d
(¢ﬂ%14uﬁﬂﬁﬂ3%éﬁﬁyr%ﬁ%aﬁ?y%kﬁﬁoﬂﬂ9§ﬁ§ﬁé e glycol,
D- manfid gl Af-eRak 9881 -BeRZYL i thez eahebeebhodi@ted according
tri sam nonme t hane, chol ester ol
to a method conventionally used in the field of pharmaceutical

I'cat e,

preparation, such as the method described in Japan Pharmacopoeia
and the like.

While the content of the compound of the present invention
in the pharmaceutical composition varies depgnding on the dosage
form, dose of the compound of the present invention and the like,
it is, for example, about 0.1-100 wt%.

Where necessary, the aforementioned oral agents may be
coated with a coating base for the purpose of masking taste,
enteric property or sustained release.

Examples of the coating base include a sugar-coating base,
a water-soluble film coating base, an enteric film coating base,
a sustained-release film coating base and the like.

As the sugar-coating base, sucrose may be used, if
necessary, along with one or more species selected from talc,

precipitated calcium carbonate, gelatin, powdered acacia,
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tri et hanol am ne, sodi um carbonate, sodiumcitrate,
sodi um salicyl ate, sodium acetate and the |ike.
weénefsmoahnls e exanpl es of the suspendi ng agent i RCTABE®06/304177

E[u§§ﬁ [ﬁ%&@gﬁﬂ% aury%ﬁgrgﬂériq&yanolanlne sodi um

aur anmi nopropi onate, |ecithin,
benzaAkohm@nwaﬂdnxsaﬂﬂblbemzemh@matmngﬂﬁa39|déorgbxampré,
nnnostearate and the_ like; hydrophlllc pilyners such

gL ISR IRRAYIRTSoRUCE BBl HYRTRABAPIL 45401888 um
éf@Q%@%@ﬂ#?”ﬂé%ﬂyﬂE%§§ul L L G810 lcellulose,

ydroxynet yl cel I'ul ose, ydro et hyl cel'l ul ose,
mhyuybmy¢qugdthyﬂdeaﬂuiesanmndrﬁhd|Mmkﬁ,psnybebatengymers

oxyet.h Ien hydr oge castor oil, and the
B o i RS B (heCremerar 2k Gent tHEH
m§@ﬂéé@£iﬂ@rddi%lyﬁlefcgr Pkud gt @lradl- 891B] tRbehm Pharmal,
glucose and the i ke. Preferable exanples of the

pbbwremylmwelqm@spndt eheuitlhse; redewsacehpyffles, such as

bonat e f.fe i trate, buf and i ke.
pg?%gglgﬁpgp %nﬁ%&g o?nghgh%d%ﬁﬁ?ﬁﬁe 3 ﬁg i ncl ude
benzyhsatgehahtanid tfian cketiksebesagbl® rexxapbes, ofellulose
the preservative include poxybenzoates, chlorobutano

PBEHESTS FEBhGIS HKEREYRYPPAl deigly ] cedhydpsacebiatrtey,
I f th
hgﬁ%?%i?%éﬁ%&| nch ge%gp$o§gﬂ§%§%or ayg%gﬁngZeollkee

cEtBéfyméﬂhykpﬁhyﬂo@iluﬂoshe col nulioxg agemhtenphuﬂalate and the

wat er sol ub] e edi bl e _tar nents &@ %‘ f oodcol o
likeh asr¥ogd as3i%POoR E@eﬁﬁs € aﬁ6§&1€bﬁﬁ%d COPOlYmer L

ﬁﬁ&:?&\i%\% A AR n2me Fﬁ@QhI@ﬂ’l’?éfm@ uem@%ﬁac%y@ﬂg Zcqd

ke),” water insoluble [ake plgnen s (e. 0
capahymem Il fEufratghd aﬁaﬁEh@nttnﬁmkdrnmneerRsehmbPhﬁrma]

mggbble aréﬁpgfg%%%ﬂymegué E&éé%. QF%,(%rgde namg, Roehm
Pharma] and the like; natural products such as shellac and the
like; and the like are used.

As the sustained-release film coating base, for example,
cellulose polymers such as ethylcellulose and the like; acrylic
acid polymers such as aminoalkyl methacrylate copolymer RS
[Eudragit RS, trade name, Roehm Pharma], ethy; acrylate-methyl
methacrylate copolymer suspension [Eudragit NE, trade name,
Roehm Pharma] and the like; and the like are used.

Two or more kinds of the above-mentioned coating bases may
be mixed in an appropriate ratio for use. In addition, a light
shielding agent such as titanium oxide, ferric oxide and the
like may be used during coating.

The compound of the present invention shows low toxicity
(e.g., acute toxicity, chronic toxicity, genetic toxicity,
reproductive toxicity, vascular toxicity, carcinogenic), causes
fewer side effects and can be used as an agent for the

prophylaxis or treatment or diagnosis of various diseases for
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red iron oxide) and the |ike. Preferabl e exanpl es of
t he sweet eni ng agent include saccharin sodi um
wdizpwtoaeds um gl ycyrrhi zi nate, aspartane, stevi RandPi00€304177

like. The dos fo f the aforenentjioped_ . .

mp At maceuti éa glg%lrlrboésl i?loerf ir}%qrsﬁéﬁg%én%—?g’, HRUGTY Tovses

ra&gendsidhilay hahber s (i nclusive of sublingual tablets
and orally disintegrable tablets) , capsu]es

- (i ncl TRE VOTUSET PTchPS UPERSHHY IHVERsdapsiipesy superior
o SRR PR Py, Al 488, BEYLRLS Beptidage-cansed
degrady teicin ofs a( physjobupicedldneaus ive] echbsbasce such as
i ntravenous injectjons, intranuscul ar.jpjections, .
PER Tt IRBREA! FHFOELY s MU FPREBAF BREY , “ok ke
agent@ydihibs Jiff 2RBABEPRL AP EPHAIONRc1QHB FBAESdon-11ike
suppositories (e.g., rectal suppositories, vagina

pepppisilt oldlés)) , pelitayen-Indsalpeptedarat (@he;2), GIP, growth
ul monar reparations, (inhal atjons), .pophthal mc
h TEPUr &t CahgriRRe | R Tr?é?e%ﬁﬁylbggadm' ni st ered
saf el yx Ml BN I &heOFyPakENE ST Bl IRl @hehBRERe AGEIH Sas RANTES
may be controll ed-rel ease preparations such as

apdpihke rleikease preparations and sustai ned-rel ease

prepatations ] - e.nl .
PSP (5, Spe BUSLEL BT SLAARC ILILAE SRS Seice v
afd cerglingkd.0 a net hod conventionally used in the field

of pharmaceuti cal preparation, such as the nethod
descriz@ples PipihePREPEBCIPRRI AR BE PirRell vhi [feeucyl
; f exC d p [ ' :
e bl 2 et ol haR oL pFaE ke [INAIAT taase)

EChe. daslage (Cysiingdsamdfopdys: icameounBCoB . & hel pt eCkripeptide
i pvention and the Like

aBLRCRRR IS whEt e n%c%%ls%r b‘?sr’oﬁf%’ ré‘%ﬁ%&#@ﬁﬁ%ﬁ% t’orEaﬁ
3098 So MaibRpERRE8LsW B, &ECALW NG hagerheimfhe

pur pose of masking taste,
aminopeptidase), EC 3.4.11.9 (Xaa-Pro aminopeptidase), EC
3.4.11.10 (Bacterial leucyl aminopeptidase), EC 3.4.11.13
(Clostridial aminopeptidase), EC 3.4.11.14 (Cytosol alanyl
aminopeptidase), EC 3.4.11.15 (Lysyl aminopeptidase), EC
3.4.11.16 (Xaa-Trp aminopeptidase), EC 3.4.11.17 (Tryptophanyl
aminopeptidase), EC 3.4.11.18 (Methionyl aminopeptidase), EC
3.4.11.19 (D-stereospecific aminopeptidase), EC 3.4.11.20
(Aminopeptidase Ey), EC 3.4.11.21 (Aspartyl aminopeptidase), EC
3.4.11.22 (RAminopeptidase I), EC 3.4.13.3 (Xaa-His dipeptidase),
EC 3.4.13.4 (Xaa-Arg dipeptidase), EC 3.4.13.5 (Xaa-methyl-His
dipeptidase), EC 3.4.13.7 (Glu-Glu dipeptidase), EC 3.4.13.9
(Xaa-Pro dipeptidase), EC 3.4.13.12 (Met-Xaa dipeptidase), EC
3.4.13.17 (Non-stereospecific dipeptidase), EC 3.4.13.18
(Cytosol nonspecific dipeptidase), EC 3.4.13.19 (Membrane
dipeptidase), EC 3.4.13.20 (Beta-Ala-His dipeptidase), EC

3.4.14.1 (Dipeptidyl-peptidase I), EC 3.4.14.2 (Dipeptidyl-
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enteric property or sustained rel ease. Exanples of the
coating base include a sugar-coating base, a
woaverovensubl e fil mcoating base, an enteric fPCmIP2006/304177

PeGRAUERE FLke. Pa 3410 -Suq N CEBRTT I e S0P Bes: s

3. gquse Diﬂ)épﬁw 1dakangvyj thc onet a4 oreipppeiegl-
selecteg fromtalc, 5¥Ecipitated calciun1carbon§t§, o

di?:ﬁlpaflﬂa,sebovﬂ@rﬁd‘l dca@ dTpdbent iRyl Remddssondx - akd
‘ e, A.s the t er-sal ubl il ' f
> oot e b S oRrrRe 8 Lo i i 135S Reat Pho
di‘i)%?tlihg)ieﬁebyﬁd@sw)p raRy kheet hykces | el ase fied by
hydr oxyet

/ I cel l ul ose, nethyl hydroxyethyl cellul g d
I%ﬂ%%ﬁké?%yﬂﬂh@@ it ﬁdwﬁ}@imﬁ%%& ha%é Pﬁblry%ﬁ}% :JBEE Pgir}- As
I et hyl.amipnoa at ' k a I
o B e e ey Rt o ERP AT
mdd@liywiedy | pyrrol i done and the |ike; polysacchari des

such as pullulan and the like; gnd .the |ik .
A s tHe t&eseri ECt Pt fin tbati fg &age?‘lfgr %;a%$g64 4%
3.%42.{1%1‘!'503 cPal YIBs Se Sugh B AMdBOXYEr 9pY114.10 and EC

yIéelTul 0se” phthalate, "hydroxypr opyl
3 netiiylideklrel psefacavt e Sispeicialéy preferred is EC 3.4.14.5

car boxynet hyl et hyl cel L ul ose, cellul ose acetate
‘(QﬂHQé%lggg_HﬁH%%H S?fb@r acrylic acid polymers such as

et hagly | d Rt 68Pehy BrederdiEudiagitioh maylesecuramtly
Roehm Pharma] , nethacrylic acid copol yner LD

hfEudr afivucagoB0BB5ager belel chaedloRoekn® ?EﬁﬂCQOlesteryl ester

nmet hacrylic acid.copo .Eudt agi . tr .
RS S8 0 EPRBLYRY SEHOC R0k Bracd e AR icace
i lraandtiba. | i Ween afite tdetnpoukel afethisgoresfers: timyention

sust ai ned-r el ease filn1coatin%%Fase, for _ex

cortunHEEd Y SPPTERESS LRHC RNt ec EPTEPBRE & ga{%eé’resent
T
t RogthwarRhardvali apeethyl e agr y| atre irethpbetes, type 2 diabetes,
gestational diabetes mellitus, slowly progressive insulin
dependent diabetes mellitus (SPIDDM), LADA (Latent Autoimmune
Diabetes in Adults), insulinopenic diabetes, obese diabetes) and
hyperlipidemia (e.g., hypertriglyceridemia, hypercholesteremia,
hypoHDLemia, postprandial hyperlipidemia).

The compound of the present invention can be used as an
agent for the prophylaxis or treatment of diabetes (e.g., type 1
diabetes, type 2 diabetes, gestational diabetes, slowly
progressive insulin dependent diabetes mellitus (SPIDDM), LADA
(Latent Autoimmune Diabetes in Adults), insulinopenic diabetes,
obese diabetes); an agent for the prophylaxis or treatment of
hyperlipidemia (e.g., hypertriglyceridemia, hypercholesterolemia,
hypoHDLemia, postprandial hyperlipidemia); an agent for the
prophylaxis or treatment of arteriosclerosis; an agent for the

prophylaxis or treatment of impaired glucose tolerance [IGT]; an
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nmet hacryl ate copol ynmer suspension [Eudragit NE, trade
name, Roehm Pharma] and the like; and the |ike are
wagew/09™ae or nore ki nds of the above- nenti oned#CTOR100618D4177
. [ P iate.r L Or
1Bg§?§nr@%%féﬁ38 ﬁ?géhggﬁd?ﬁgg %ﬁgnfgf ﬁ%%EBFE$%n§§§§ré§E of
1mpa69edfg&udGSeOXDderandethﬁtéld&abﬁresbe used during
coating. The conpound .of the present invention_shows

| ow t BRF cit3omstdc Fdheaipox c@%@beQﬁﬁKNJQPaPOQP€P?§eS
38%B8£y0 Aﬁﬁ“E&$§blc%ﬁpbggﬂéﬁé¥QAééBEfgﬂiﬁn VQﬁﬁ“Wﬁé reported

toxicity, carcinogenic) , causes fewer S|de ef
nawddtagndstirsedidsran.agent for the prophyIaX|s or

treatpgent or dia ?545 of va |ou %% eases fornarnEls
(e.g. “CHBhEHd cdt t Seh&FBSr dogSt C5%5iM &n CORBuUsESR
sh@kan?séﬁ§'éﬁ|a/ﬂ¥é%&ﬂb p1dbe& @Eﬂﬂﬁ%ﬂQe@Elthalﬁ&8§@nt

i nvention has a superior peptidase inhibitofy activity

candenanatslqaprcefsgnptépvedase ebasye) dEfgm@d}atlESE bhén gl26 mg/dl,

| b
el i o  Braa, AReh CHE R ST Re et
élaaaé@sc&{céﬂt&amqaw e het mnResounglueaagl ueagen-1é4e than

peptide-1 (G.P-1) %Iucagon | i ke peptide-2 (GP-2)
Z@Ongédbmemch@r m@@e e éRg eb hephrsHalqoEaPY R San d9 Brose

coh%%gﬁ%@@h % 4 H&E@eﬁ%ﬁg‘;ﬂﬁﬁ?%%é ggﬁ‘%gtc HEURKEAS, SHE mg /1.

AneUhditﬂmSﬁkﬁiekﬂlungludéeﬂeﬁ%éﬂﬁﬂﬁdeﬁméﬁtabdeﬂhelébé@hs and
anpl es of the peptidases inclJude EC 3.4.11,1 (Leucl
daﬁﬁég%\at#%e)a copdifignshowing ffas 1agakiaed glucose

o] 1
l@gkgog ptﬁ%ﬂig%ﬁmfgg§éﬁéi% 2?(%&%%%@ s plasma) of less than

lam mgpéptodase)s gECraldglicdsé F’traa]lqnamm tepépt78agedGTT) 2 h

E 1.6 (Am d EC 3. 7
l(aéeit gﬂ,’}hlcocﬁﬁ( m%%%glgé?ﬁeﬁg %I}’eraJ_an@u\sxgiagpa) of less than
1201 REPEPY i das8lal ESpe) is called a “borderline type”.

According to the above-mentioned reports, impaired glucose

tolerance i1s a condition showing a fasting blood glucose level
(glucose concentration of intravenous plasma) of less than 126
mg/dl and a 75 g oral glucose tolerance test 2 h level (glucose
concentration of intravenous plasma) of not lgss than 140 mg/dl
and less than 200 mg/dl. According to the report of ADA, a
condition showing a fasting blood glucose level (glucose
concentration of intravenous plasma) of not less than 110 mg/dl
and less than 126 mg/dl is called IFG (Impaired Fasting Glucose) .
According to the report of WHO, among the IFG (Impaired Fasting
Glucose), a condition showing a 75g oral glucose tolerance test
2 h level (glucose concentration of intravenous plasma) of less
than 140 mg/dl is called IFG (Impaired Fasting Glycemia) .

The compound of the present invention can be also used as
an agent for the prophylaxis or treatment of diabetes,

borderline type, impaired glucose tolerance, IFG (Impaired
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‘MCH?ﬁQV@ée pttheaseypowEsl » the .@GGFQHF noPEPt

3.4.11. 10 (Bacterial |eucyl am nopeptidase), EC
3.4.11.13 (dostridial am nopeptidase), EC 3.4.11.14
wOoyisgsalisal anyl  am nopepti dase), EC 3 4. 11. 15PCLABY06/304177

nopept.i dase) e 16 _(X .
Faaﬁr'i]:]llﬁ@p g’gf‘lcaggg émgg% (g affegiTJ?%% op anyjeemial, as
deariapept hdasedindGs3. ﬂmelhbb&eeﬂ@hhi@ﬁwd diagnostic criteria.
am nopepti dase), EC 3.4.11.19 (D st ereos&oec:l fic

J&agé:a@y;oreﬁent
‘}felsls 2 g@a&%ﬁe g@;%gg%_ gégs) g1EoR dohkrddce, I

nopept i dase Xaa- H s di pepti dase)
ImpEﬁrféd4 Fa3tdng Xarudvge )diqre AFicddImpal Bl Faktide Glycenia)
. (Xaa-nethyl -H s dipeptidase), EC 3.4.13.7 (Gu-Qu
1D ePreigsssy, EC 3.4.13.9 (Xaa-Pro di peptidase), EC

3. 4. %é%&%ﬁnﬁa@fdtﬂg%f%ﬁa 1n5@1’1§16n1§aﬂ-7be also used as
(Non-stereosSpecific dipeptidase) , EC 3.4.13.18

ax( Qyevsolfomonspepi dply hxpeptard &sep tmect 2, 1Pl example,

di i d EC 3.4.13,
R GaE) TORE 55 U o ( BODRBEPAYY ! pRBIRCETy, EC

rex thobhthi Depepthdy) peiddiasg obbrhyFCoStdodehib, hyperosmolar
(Di peptidyl -peptidase I11), EC3 4.14.5

diabiqieist icdye, pépteabbeus Biseeees. (8. 94, eresplratory infection,

ué D'agrtypt | %el ?}R%%ﬁ%%&ie %s%%&%‘tés%‘l Tﬁif@@&toﬂ d¥i|ermal soft
tidsue Haf2ctidA, lin{@boPriondd ﬂaﬁbbdybnpﬁpcﬁiaim)c @lamigrene,
the like as classified by International Union

XGRSt PYPRRES MBI e T BiosITgHT s&lgo%%rqoaﬁﬁl@&géal
bf???cgecqprlé%lg@iggdréfgof% | l%e%qrﬁybeog{:é&al%glém%%chg(la

'‘4.14.72, "EC 3.4
(8. ot 1 &dncelGus. daddeia EC et cldods EQrBextidl. diklendc

LR W NTE CETEMC S E TN TR

lﬁeéﬂ%lﬁ 888hsENUERLLONL BY GOREHEEeRLLYEhaNEE red
gl ucagon ant agoni stic action or a CETP (Chol esteryl

usmrmdetﬂmwmew prodedmy) i nfetlivt diyeset haper rerfiitti on
fycyégcept ovary syndrome, kidney disease (e.g., diabetic

nephropathy, glomerular nephritis( glomerulosclerosis, nephrotic
syndrome, hypertensive nephrosclerosis, end stage kidney
disease), muscular dystrophy, myocardial infarction, angina
pectoris, cerebrovascular accident (e.g., cerébral infarction,
cerebral apoplexy), Alzheimer’s disease, Parkinson’s syndrome,
anxiety, dementia, schizophrenia, insulin resistance syndrome,
Syndrome X, metabolic syndrome, hyperinsulinemia, A
hyperinsulinemia-induced sensory disorder, tumor (e.g., leukemia,
breast cancer, prostatic cancer, skin cancer), irritable bowel
syndrome, acute or chronic diarrhea, inflammatory diseases (e.g.,
chronic rheumatoid arthritis, spondylitis deformans,
osteoarthritis, lumbago, gout, postoperative or traumatic
inflammation, tumentia, neuralgia, pharyngolaryngitis, cystitis,

hepatitis (inclusive of nonalcoholic steatohepatitis), pneumonia,
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i nhi bitory action. -Wen the conpound of the present

i nvention concurrently has these actions, the conpound
wofhodeleops esent i nvention is nore effective asPanJRe6504177

0 e roph | axi,s or .treat ment of b Oy -
pawﬁgag ‘a ’fser ty;LEé é E? torfé)ggjtegt I%%%%ﬁggsaglr%cludlng
lnrmbinm&@éxySchméa)eepmguasgéventé@wnm ,depeerdentve colitis,

di abetes nellitus (SPIE[»@ , LADA (Latent Autoi nmune
gapitabhet BeceFRAdIIIE)Y | mﬁéuwﬁ%p%ﬁu%an%r&Gefﬂégosaﬂaeé%JurY

'caﬁl;.';ge?%?l g?@{:ﬁl perglﬂaﬁ'ldﬁﬁlcéﬁ fneg mucous membrane trauma,

énla hyperchol esterem a, hypoHDLem a,
maRebkpEpoiba) &agtmé|ﬂmmdeﬁba)dlsdidenxnnxmmmiadfobhelty
present invention can be used as an agent for the

SY@@@Bﬁ?Ié& st ti¥kSxt ment of diabetes (e.g., type 1

di ab%%s Co %ﬁgﬁn& Gt abgt %%es%%%t ahiened ol @etRS also used for

slow'y progressive insulin dependent diabetes nellitus
e(cf&léb@ﬁ)h@ visddre ) LiEtentsuppressing ev i ehiatlesaitn apguptation,

, |nsuI|n enlc bet e obese diahet ; t
mpsPIRRE BT A Gt HERERERRY of Iy b RRe
u%)%r%ss 1Y pﬁf&ﬁlﬁ@i beta3 rd | fd e &4 zBM PENG holngstBriele Mt Boprotein

ypoHDLen a, postprandi al hyperlipidenm a) ; an agent
meft@ibofl hempr Up}thC}S asrroneEat ﬁéherbfm%{tmkéﬁ@m @Pf@@hglaXlS

ent f Ia | f
mﬁfﬁ%%?Em?Bge? %%%§%% anlnsu ?ﬁaégggé g 5€§B?hg%gs and
R tRgamt ofthea&ev eatifge M&@l&i&tﬂbnsnpabweﬂllg@ ucbs®l remnant,

tol erance into diabetes . For diagnostic criteria of
priickhydesds Jnpahrer arte©TseaPERyatapny (RERRTEEFLS and

trDeaac[kI)n:tr : Zo’%‘sﬁg%%%%%g&% t {Lﬂe%ﬁgﬁ?gﬁi§da&?wﬁl@a%%é%%t b¢

crl _ orts, diabetes is a

hyﬁuﬂﬁdanQeﬁhmmanglmpmbvﬂhgapbastbagiblq©dx@Hucd@@Ctevel
(gl ucose concentration, of venous plasm). of not . .

r%e@rtaﬁaﬁnlgfﬁpﬁwlaﬁfatﬂac?@ 565;?& B o <§ fePgREE=atic |

cdest é%n%r 5béﬁﬁ%§ d&ﬂt%@@sﬁnéoﬁ§@riiﬁﬁl on of

|ntrav nous asna of not less than 200 ng/dl, and a

non- fThHldqmprnddo@lUhesgresanﬁ ifglentder can be also used for
secondary prophylaxis and prevention of progression of the
above-mentioned various diseases (e.g., cardiovascular event
such as myocardial infarction and the like).

The compound of the present invention is a glucose
dependent insulin secretagogue that selectiveiy promotes insulin
secretion in hyperglycemic patients (e.g., patients showing
fasting blood glucose level of not less than 126 mg/dl or 75 g
oral glucose tolerance test (75 g OGIT) 2 h level of not less
than 140 mg/dl). Therefore, the compound of the present
invention is useful as a safe agent for the prophylaxis or
treatment of diabetes with a low risk of vascular complications,
hypoglycemia induction and the like caused by insulin.

The compound of the present invention is also useful as a

therapeutic agent for diabetes with sulfonylurea secondary

failure and affords a superior insulin secretion effect and a
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concentration of intravenous plasnma) of not |ess than
200 ng/dl. A condition not falling under the
weahos@omant i oned di abetes and different from | PaT/JP2006/304177

h%g$€1§éé?ﬁc§ RQW.ng §O£ agt Iglel,gtnbér ga%q:l@nlﬂgo Er :rr‘%(&{é stflefSOSnYlurea

cose concentration o venous pl as
copaourid®) amgl dlastoraat g gimdal irglseeeseatobeeantail esf provide

I QGIT) 2 h.level | ucose concentration. of _
o P R FERLRE) ST Pon S ST #60RG) Fart rep fiovide a

‘sﬁfﬁféiéﬁ%‘H?ﬂo%@y@eﬁ?@rgfféé@?_type"- According to the
above-nenti onéd reports, Inpaired glucose tolerance is

a condist tlon sHdwinyd uaetasoipguid doeregl @cosrpbend| having a

ucase concentration of .intraveno | asna f |less

D AR LBk AP o002 (S o 0BT P AT o B Tber
tdlbutavele,( glusesel saneentGatd iy ek, i Ehﬂ@}!pf@%@nide,
plasma) of not |ess than 140 ng/dl and | ess than 200

tegpeinidecaicgitelerani e, reporkorfranbae, agtonelptiigie,

TERRLYs SR ePee PR, HR SR sl PeoPINFOTEL: ¢ han

110 ngs dthanth3tessttihgnid26l i/ ket erldued EF€ompound that
(I npai red Fasting d ugose% According to the report of
PYRy tefroRFUlHe PEEFEFhpRi Felt manateg teruBosel | imy the same
m%&;?é’ft%é’% %‘i‘@oﬂgléd?ge&ﬁa@xﬁurﬁuCt%%%tghoh‘ér38&§ zﬁ@éth e a
evel (glucose concentration of intravenous plasna
sol féegbutdmrskbd@tny) dsucls &aldlechildeGebhppanded(d&ast,i ng

A ycema) . The co und of the present inyention can
rBRAGT Lt dRre SRS T RAbGRNt PRI LS pRORAGEARL e ora calilum salt

ni& et &eie o i, ahahesne border I dne Yoy Renth gRas ! ed
gl ucose tol erance, |FG (InpairedFasting d ucose) and

| FG (Vinpht ridee Fastel of Ghyceanpdund axf déeepmrieaedt invention

according tao the abpove-nenti gned .di agnpsti criteria. ,
VR ek bl B R e BUBT b Fa il ration
rOh ¥ eNta NFAIIESSa0E, besdeitide dnehel MRRES eEhg! RS AING of

tol erance, |FG (Inpaired Fasting G ucose) or |FG
e ripes st F‘éi%ﬂei“sieoa e edeRgTa D WiveBelesa Fhegle dose of

aBSAPOYNG: o d B /REESERY, LOVAN,! YGa2aBE 2D SO YSE %Py body
welght, more preferably 0.1-10 mg/kg body weight, in the case of,
for example, oral administration to adult diabetic patients.
This dose is desirably given 1 to 3 times a day.

The compound of the present invention éan be used in
combination with drugs such as a therapeutic agent for diabetes,
a therapeutic agent for diabetic complications, an
antihyperlipemic agent, an antihypertensive agent, an
antiobestic agent, a diuretic, a chemotherapeutic agent, an
immunotherapeutic agent, an antithrombotic agent, a therapeutic
agent of osteoporosis, an antidementia agent, an agent for
improving erectile dysfunction, a therapeutic agent for
incontinentia or pollakiuria, a therapeutic agent for dysurea
and the like (hereinafter to be referred to as a combination

drug). In this case, the timing of administration of the
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an agent for the prophylaxis or treatnment of, for

exanpl e, diabetic conplications [e.g., neuropathy,
waeplsroopats hy, retinopathy, cataract, macroangi 8patP3006/304177

ost eopeni a, hyperosnol.ar djabetic.co i.nfectio .
COHP§€B§e°?eﬁE€,g%QEﬁﬂtré?8?9£?ﬁ?é%?qcﬁ{gaﬂglﬁ§§§o?r§%?g is not
1imAkeqt | ofy - gasidPivy esthiunebnboh€ly | Qinindefr@edsebt an

tissue infection, inferior linb infection) , diabetic
adgangstnetiser ggtimnta orhpgainssseredridghrovdsggrapd manner.

di sor der

MEarry thE: GHBTEE of SRS SLEGU S LRAiRer Bt o

cachexra (e. cancer ous
cha@aRexian §HBErEAY aies acachextarediabetvac kdadisexita,
bl ood di sease cachexi a, endocrine disease,ca%hexia,
priepbaetions efcl LR CHeHBL AoRCEREhIH ey OF may be
aé%%%fs&%gehngyng Iﬂ%?éa%9¥g§¥ggi8ﬂannt5fHﬂﬂﬁ oYl active
ypértensron, polycystic ovary syndrome, kidney
irdireeasatEe. 9., diabetic nephropathy, glonerular

yperienelo7é AepibSCrET A CreNdbd: Sge RS i Hined as
gl 3823 ke pIUSE WAl HoeaPbY infyRLRy didd dyRlar ctrhen.

ngrna pectoris, cerebrovascular accident (e.g.,
pf?ﬂdﬁﬂi&h gﬂfEhet¢@mpouﬁ§kgﬁraheapb©$@&?)%nVﬁHﬂ$@mnéﬁds
I sease, rki nson's syndrone, , anxi et tJ -
2 e e R
the "REARAISLGa8YBHr 8B edy Peddmistildtienian route, target disease,
hyperinsul i nem a-i nduced sensory di sorder, tunor
cqralighion, eckahinat bpreand ddecdi kepr odR@ti EWarfedmPleki hhe
ancer, drri one| ndro r QRi Gsed i
G RRE R R PUa T o SRk oo PEmp Bkl larly A8l ocd in
art hewsmitoiod ar i v Sparspondy Wetipatdpéor rgpest by weight of
osteoarthritis, |unbago, gout, Eostoperative or
the gewnavad Afl BhfePFRTRnt dAeRitdTneur al gi a,

phar yngal 3@?1@r5§§uﬁ§¥%nﬁ trﬂ@’fd}e%taﬂeités (i pebwsiye of

nonal cohol1 ¢ steat ohepatitis) ,
pipEEriicnsparcyeat animal emtserlini 9r§parat¢mnﬂcﬂ%tna9n§ﬁ from
e SR e et 0 0Pl S0 T ke, SRRl ons
g 10N GhHeh¥s i 0bq 0asidd GrdPreesahibNEdlY or yeast; zinc
insulin; protamine zinc insulin; fragment or derivative of
insulin (e.g., INS-1), oral insulin preparatipn), insulin
sensitizers (e.g., pioglitazone or a salt thereof (preferably
hydrochloride), rosiglitazone or a 'salt thereof (preferably
maleate), Reglixane (JTT—SOl), GI-262570, Netoglitazone (MCC-
555), DRF-2593, KRP-297, R-119702, Rivoglitazone (CS-011), FK-
614, compounds described in W099/58510 (e.g., (B)—~4-[4-(5-
methyl-2-phenyl-4-oxazolylmethoxy)benzyloxyimino]-4-
phenylbutyric acid), compounds described in Wo01/38325,
Tesaglitazar (AZ-242), Ragaglitazar (NN-622), Muraglitazar (BMS-
298585), ONO-5816, Edaglitazone (BM-13-1258), IM-4156, MBX-102,
Naveglitazar (LY-519818), MX-6054, LY-510929, Balaglitazone (NN-

2344), T-131 or a salt thereof, THR-0921), PPARy agonist, PPARy
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caused by

trauma, mal absorption,
\Vohmmﬂwahsobesity syndrone and the like .

aspirin) ), small intestine nucous nenbrane

testis function di sorder,

The eompPINE304177

Ig%a he sDcr e%&(e?aﬁ %i Ogg&?fsipe algﬁf&d&%ﬁ@afs%r 1];1h1b1tors (e.qg.,

Feusi g Vi s

sippr'es

g Vi scer al

v@@!iwﬂﬁéﬁIamarbbﬁpromigmntﬁlmummmgahﬂbtsh} br@manmdqy (e.qg.,

|1 pid metabolism  suppressing pro

p]E@EfOFW/o%eﬁéomber%ltl%ci”ﬂmt?etoébé

gLood rem

A

dlzed

hQF AR o 14 e%ﬁmgﬁgegoléééalﬁt%qnyl @ﬁsﬁmﬁdsééf@iar@%;@h
cardi ovascul ar conplicati ons, prophyIaX|s and

Sutfmnyﬁuraﬁ (kegrt talbmﬁimxdnnﬂql@benohsmld©MEq1Iq}aZlder

St BARSPIS: el ey

ntgf§clopyramide,

g@yﬁﬁﬁifidg“xﬁlﬁplﬁﬁgghyéf@%é%dﬁéj t&@@hq@mhl@é, senaglinide,

hyperandrogenen1a

-1 mprovi ng pancreatlc (b cel

ndtegtidm, mddenénadeonr otalpaingy satlitchyBreee| fhereof], GPR40

romoti on . of pancreatic ell). rege ation, o
Beterr Sheoh PRRCRERE febPid o B T
LDf@@EﬂEldé‘V@JNt—Qle¢anEﬂ@§n£ﬁﬁié uaedzbes sez@mﬁf%) Exenatide
s and Ereventlon of reSS|on of th

prophyl axi

LARoVRLIMrenid TOned

aPi %é)sh@@%‘@a% es37

r, Céardl ks T

a$%§f§t§u%nﬁg§og¥%ﬁgﬁgtg§%n?f h@&g@gglﬁge%*ééﬁﬁatase

e Co

ucose

idepehicterd den@uliBosEumeVamHmpne1;hdupeptedylvp¢gt1dase IV

(ofs SREaPRG" 1okt 10 Bood gy RosBoTegmIoY

pronptes i

1{1]@1}@1t01,b%t

(PREF— é?@s tﬁ%@%ﬁubg

test
BMSﬁéT%ﬁkﬁ
#seful as

caused b

SEhT e lalcoseusetipngronter)

'evel of not ess t han 140

i, %lﬂaﬁgﬁp%@ll (GkUGASE) toé&[af&flcl)%tln

Tt—lﬁié 660 mpp8neb@iisthe eplges eAT-PAVeNtADIV1LD) ,
a saf.e. a t_for the pr | axi

o et rdin S S apaPElonr ¢ fe o TR WEDEeRr badbupmyLase
1ﬁﬁﬂ@it6@ﬂ'gﬂﬁhoé@%ﬁgghﬁgﬁﬂh@aSQdyﬁﬂiﬁﬂtdﬂﬁj@ﬂutJQOheantagonlst)

I nsulin. The conmpound of the

present

inhibitors (e.g., T-1095),

11p-hydroxysteroid dehydrogenase inhibitors (e.g., BVIT-3498),

adiponectin or agonist thereof, IKK inhibitors (e.g., AS-2868),

leptin resistance improving drugs, somatostatin receptor

agonists (compounds described in WO01/25228, W003/42204,
W098/45285, W099/22735), glucokinase activators

W098/44921,

(e.g., Ro—-28-1675)

and the like can be mentioned.

Examples of the therapeutic agent for diabetic

complications include aldose reductase inhibitors (e;g.,

Tolrestat, Epalrestat, Zenarestat, Zopolrestat, Minalrestat,

Fidarestat

and increasing drugs thereof

(SNK-860), CT-112, Ranirestat), neurotrophic factors

(e.g., NGF, NT-3, BDNF,

neurotrophin production-secretion promoters described in

WO01/14372

(e.g., 4-(4-chlorophenyl)-2-(2-methyl-l-imidazolyl)-

5-[3- (2-methylphenoxy)propyl] oxazole)), neuranagenesis

stimulators

(e.g., Y-128), PKC inhibitors

31

(e.g., ruboxistaurin



10

15

20

25

30

therapeutic agent for diabetes with sulfonylurea
secondary failure and affords a superior insulin
weeatremvinn ef fect and ahypogl ycem c effect forpdrabmnésns177

patients f wh If
me$¥kﬁtQﬂHﬁ¥{§5§ﬁ§E?1ﬁ&geo Jgég%ﬁ%gqgggpdfo bt bvi FaTgFedines
pyfé‘é&lald{hﬁ%%r e%ﬂ'—ﬁﬂeﬁéé niafyl ithepebaige {miT7d@, ALT-711,

rovi sufficient hypoglycemc effect. A's the
EX(SHJ: pfoly y]?ym.eh)mnnpbmnddmlnej ,CERPELATC hAXYIR) sScavengers

o5y bomHlnen Skelet o, o, A ARl eckber o), sudiase,

meﬁ!ﬂiQtﬂt&pa@oqeto%ebezﬂr&@@epmeta@baxansdee gl y@DRA190) and
am de, gli nepiride, g|lpl2lde ybuzol d, the I|ke
apopbosis mertadnE¢guNabing Sk Inate- gct ﬁ%é‘ﬂﬁsb?

oot BEROREYT o7h ANCPRa XPRE Lo Rtk e e Srat

pancreat int same manner as
coRp&tthdS Ny e & reO ANGHOOR tdémutgi'aset 10.11&:11&911101-” have. a
sul fonyl urea skel eton, such as |n|de co

pr€§a§tatlﬁﬂxﬁﬂmﬁﬂsaétlgené@v§§ﬁ%ﬁ§ ,nggggppagggln, fluvastatin,
roeuﬁagtégige f%éyis%bﬂghséﬁé hydratie daereqt) g. , agsdiide salt,

can | e the dose of the conpound
CaQElhﬁes@IﬁﬁﬁwﬂsquaaenE|smnvaa$@snde¢eﬁQWﬁg (8nJt hecompounds

adm ni stration j.ect,
deGr3ERSa, e oHI Y e And EHE TS, | { RE oStpdund BroERgy 2 2"

REEREML S 7%Io%gengbw etk Fexclobe2, 3, 5-
OB L. 150 o g body s %FS?%?QE? oeienes
teereﬁyagog@/k@bmaxepghﬂ ﬁbt@%ﬂéﬂéﬁé’&r}ldénf {pacetic

0 in the cas I

a3 nF LT G GO B (AP aberT o bt s L e 2 a6
31h15flg%§téab£l/11%ﬁ/1€£ﬁ:a3;et)o Acarmeshibiayrs Tee gconﬁaaadmme,

t he present i nventi on can be used in conhination, W
Efdmgmlbath asicn tgxehapget resapentefdr df % §améne

prg%%k%&eu , S ROeN Jéyd %&ﬁ%@t'g omhi &RHJ1ONSicRRitrol),

per I'pem ¢ agent ant | ypertenS|ve agent, an
et @R Qb@%bpénagﬁeu pkanh wtetrbds de chenmmdistan p|¢—oryzanol)

ancgiﬁge liﬂe

Examples of the antihypertensive agent include angiotensin
converting enzyme inhibitors (e.g., captopril, enalapril,
delapril), angiotensin II receptor antagonists (e.dg.,
candesartan cilexetil, losartan, eprosartan, ﬁalsartan,
telmisartan, irbesartan, tasosartan, 1-[[2"-(2,5-dihydro-5-0oxo—
4H—1,2,4—oxadiazol—3—yl)biphenyl—4—yl]methyl]—2—ethoxy—1H—
benzimidazole-7-carboxylic acid), calcium antagonists (e.g.,
manidipine, nifedipine, amlodipine, efonidipine, nicardipine),
potassium channel openers (e.g., levcromakalim, L-27152, AL 0671,
NIP-121), Clonidine and the like.

Examples of the antiobestic agent include antiobestic
agents acting on the central nervous system (e.g.,

Dexfenfluramine, fenfluramine, phentermine, Sibutramine,

amfepramone, dexamphetamine, Mazindol, phenylpropanolamine,
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i mrunot her apeuti c agent, an antithronbotic agent, a
t herapeutic agent of osteoporosis, an antidenentia
wagesstosodn agent for inproving erectile dysfuneCrorP00&304177

iC f in i nent.i r _pol Laki i A L _
o} RESARSLL £ R8ERLAREoL ORI, 0 P01 LKL LSS,
70her ecaraddierds enbempeksed eth twp@ES 82 9eGnahaal0 oD,/ ’ITARY)) ;

In this case, the timng of adm nistration of

. t -
DEHECRYOLHY P REOPLESENES i Fiveti G and) & ampRinkRqish
r8EUGd S AladdiMish@ (o THESCoABY DA &5 BLLANOHP] Yonrelin

adm nistered to an adnmini stration subj ect
antagon st er dd g-hydrekgggeret nahyeirogkbreevinhibhmrs (e.g.,
of the present inventi.on, and conbi natj an
B TSTHY) DA SCo bR SS THOLTIE GF Br ep@istd iy ATL-
962LN FPUAIMING qB.§C] | N§- 30T edizQ00 409! PBYLD&ic anorexiants
adm nistered as a single preparation containing both
(ac¥i velenigimediCRFEs (CiTharvidésnmftrowd cc6abtaal ] on drug

CGRN R ST R80c8S- 00O A5 AESSR ONHIEL SR8 Fooaing

deherpsese. 4.nventbnon epacaididieh dhdgteans bes.
apprqgrlately det erm ned dependi ng on the _ .
adm nE3erRteorPls hjceiurgbhe ninekuds siantbdne, degiyriives

I seas ; i_ti.00; ' o] he Li en,
G e e T S S By e SR pyiate and
thevittsrainen dhigziseusedpara@ibranment.of eOh0dz 1849,
arts by weight per 1 part by weight of the conpound
Cg?l?%n egente| %{féﬁw%@m%fsv%@%vh@wg’p’@ah%grcagyrﬁmdef
h{ Qo #1 @GS 119RS UL LA PT BRI AL m%t@ﬁagide?%@@hutfizide,
insulin preparations extracted fromthe pancreas o
pbbytmea zintk, ping;thiyeahhiaside)n @régarldbstasogenetdmatdtyions

synt hesi zed using Escherichia cqli or.yeast; zin
FrRu S SRR RBS, | e PHCH 1R 1 FAGRURR G A kiratase
ifeihvad Y e Dfy.i, NskbtBz6 Barhi de )| NSt biroBeakeh88E] fdhamide
preparation), insulin sensitizers (e.g., pioglitazone
peeraraiang her-gof Cptefeabidgne, mefruside, indapamide),

azosemide, isosorbide, etacrynic acid, piretanide, bumetanide,
furosemide and the like. J

Examples of the chemotherapeutic agent include alkylation
agents (e.g., cyclophosphamide, ifosfamide), metabolic
antagonists (e.g., methotrexate, 5-fluorouracil or its
derivative), anti-cancer antibiotics (e.g., mitomycin,
adriamycin), plant—derivéd anti-cancer agents (e.g., vincristin,
vindesine, taxol), cisplatin, carboplatin, etoposide énd the
like. Of these, furtulon and neofurtulon, which are 5-
fluorouracil derivatives, and the like are preferable.

Examples of the immunotherapeutic agent include
microorganism or bacterial components (e.g., muramyl dipeptide
derivative, picibanil), polysaccharides having immunity
potentiating activity (e.g., lentinan, sizofiran, krestin),

cytokines obtained by genetic engineering techniques (e.g.,
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hydrochloride) , rosiglitazone or a salt thereof
(preferably nal eate), Reglixane (JTT-501) , d-262570,
woktmgbidiazone (MCC- 555), DRF-2593, KRP-297, ReTABX0&304177

ROl edn g er iRl (), StlonioTROMBER AR HAREs (e.q.,

grnaEminlyd e Z=ap el phy4 s bkaz b tyd rive t fxmiy), bengyhropyietiirg] and the
-4- phenyl butyric acid) , conpounds described in
Lylepn /v588D Prefes sHFet dr % (’%Z-lﬁéf)rl,eugéﬁﬁgﬂl‘%éz%? TN Ih=2,
18222 )and MHAglkikkazar (BMS- 298585), ONO- 5816,
Edagl i tazone (BM 13-1258) , LM 4156, MBX-102,
NavegExampkgs (Afy-5E0808) thibmsobic ddersl0grdude heparin (e.g.,

Bal agl i t azone (NN- 2344). T-131 qr_a_salt_thereof, .
nop B0 A PpARGCAB ORI S Lo PG CARaR Bt SOPPARgy 4yar farin
(dugl, agonistin dotakyeen) dase i-HHBhbohsdtegs. (e.g.,

vogl i bose, acarbose, mglitol, en1gI|tate£., . .
abigriarelisy ,( Ehgombphehi oragentameief. gr mi Brolimasen tigokinase,

| t hereof (e.q., rochl oride,. . f rate,

e aiteroy e et | YRR ity cpbTRr Bl mpaserer
af@rfyaticl huhamidersgké bencleiamogedigei Blazocigloride,

chl or propam de, tol azam de, acetohexam de,
clozramtafitiel §rraeperiales, dlansiprrgs, sgiyWuz otapogrelate

I 0. agi. L ni nateglide, mtiglinide or

h%%ﬁ@%ﬂ%??a 8 %&grg#é % g?éof] , GPR40 agoni st, G.P-1

r eceptrsm@iponicet sheeterafb®eric 34H MR, okiteagbubsde include

NN-2211) , Exenatide (AC 2993, exendin-4)., Exenatide .
aiﬁﬁ;amﬁ@yoﬁi%%sl%c shyatRgim 1 S g,@lé%m galmon, estriol,

i ldite, ®ah@hkbRafE08 S48k $lenPi8RLtB 588)un hydrate,
phosphot yrosi ne phosphatase inhibitors (e.g., sodium

inanddatat)s dispeptindytipeprdmtse divodabinbandr she el ks .
NVP- DPP- 7 PT- 100, P32/.98, Vidaglinpti. AF: 237,
boa) OTReHee P SPeAgrLAPRET e GBS LReAbaR| Favfine.
doBMR AT 1 18 vastIghORE) galdh@goMing 268 ghe AIKO677,
AZ40140) , gluconeogenesis inhibitors (e.g., glycogen _
phospﬁé@@@%ﬁﬁEQﬁﬂﬂh@iﬁ@ﬁptgfgéOEQPIQ¥Hﬂ@b§Eﬁ§tag@ dysfunction
Uik bi t iy .
l%§¥¢§% %ﬁﬁq4§ Shat Onsipéégg i§é¥fx?§%%§g§s?ﬁéuflﬁ@Pcose

ors (e.

ans i nhi
Il b- hggdaexysd eyoitthedehypdapgebbs eagarlt Horoiacbatnentia or
BVT- 3498)

pollakiuria include flavoxate hydrochloride, oxybutynin
hydrochloride, propiverine hydrochloride and ﬁhe like.

Examples of the therapeutic agent for dysurea include
acetylcholine esterase inhibitors (e.g., distigmine) and the
like. "

Furthermore, drugs having a cachexia-improving action
established in animal models and clinical situations, such as
cyclooxygenase inhibitors (e.g., Indometacin), Progesterone
derivatives (e.g., Megesterol acetate), glucosteroid (e.g.,
dexamethasone), metoclopramide agents, tetrahydrocannabinol
agents, fat metabolism improving agents (e.g., eicosapentaenoic
acid), growth hormones, IGF-1, or antibodies to a cachexia-

induced factor such as TNF-qg, LIF, IL-6, Oncostatin M and the
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adi ponectin or agonist thereof, IKK inhibitors (e.qg.,
AS-2868) , leptin resistance inproving drugs,
\Veanmmnmnatin recept or agoni sts (conmpounds desecThrmoé/sn4177

1%%3?%%% V\Og {Jig'%%lgd' W? 33k ¢ \Q?’%’or”ﬁégﬁﬁd of the

se ac I vators

pResd8t 16fwiniginch .t he | i ke can be nentioned. Exanpl es of
t he therapeutic agent for diabetic complications
i ncl udkearaBREna i ase FﬁhPB‘?F%‘F%bl(ﬁéa@ inpyflipspaeparation,

Epgggﬁflﬁisiégﬁgzég§§ag qgﬁéﬁgﬂdgse Mpakiestat s biguanide,

restat Rani rest at)
anemnshlImﬁmenﬁehagmgmeamﬁreﬁer&bﬁyrﬁyhﬁamyiutbeve@md the like.
urotro

NT- B
F oauTrPoRE sr e ot 15 SREY e e CER b i ngs 0P 19as can
Eeuged f ééhﬂﬁﬂé%ﬁ%ﬂhQHyﬁﬁ aﬁbrdﬁ&u&ﬁkﬁiﬁtho'”‘ﬂﬁéﬁ%ﬁﬁﬁle

[ 3- (2-net hyl phenoxy) propyl] oxazole) ), neur
camhgaaésmsssnlnﬂkat@ss 0E. ¢gsingy-u@s)or, mPKE cahbbhaipran drugs

e. r ubox taurln l at e 531 AGE
&ﬁh?g?fo?éaT%f gg% 1P %%%é%ﬁﬁg 15@? at oxan
14 haﬂeméhpﬂewettﬁlg@é@bl U &f Oy (AL FLBGY urdbfT-Fdd an o
EXO-226, Pyridorin, Pyridoxam ne) , reactive oxygen

gé@évéh@@$% %Qh%?ltoﬁhloctlc acid), cerebral

PYOALTUEIR Sl PP Ut o

bapaphoseés signal regul ating kinase-1 (ASK-1)

|nh|b|tors Exanpl es of the anti hyperlipem ¢ agent
3) naRudRSeH iR | FRIGHIG0AES WRATRFREAR HMIEORY L BERRL as?

gﬁamagraﬁ& am%%e%&aag@ ighiyasatin, lovastatin,

atorvastatin, fluvastatin, rosuvastatin, pitavastatin
4andnsahssl imesacitieesy. andodmLmngiudqsudﬂ&a amhsbitoy;

qualene nt hase ,i.nhi bit onmpounds

SSastr oeutTh Ve iasannd et fetei B 59 -1-

6 3aﬁC§ﬁQﬁYt@aséﬁsﬂﬁl&%&hyngQ@Néﬁldé7éﬂa Q02 ylidosidase
- di met hoxyphenyl) -2- oxo-1, 2,3, 5- tetrahydro 4,

iphpbhkoxrazepi n- 3-yl ] acetyl] plperldlne 4-acetic
o019 gy AL SO TBIRE LReS: o DEFAT A sovontion ana
conBihbt 068 deud)- ,a %‘va@%irﬂbbeeffect such as
(1) the dose of the compound of the present invention and/or
combination drug can be reduced as compared tp single
administration of the compound of the present invention or a
combination drug,
(2) a sustained treatment effect can be designed by selecting a
combination drug having different action and mechanism from the
compound of the present invention,
(3) a synergistic effect can be afforded by a combined use of
the compound of the present invention and a combination drug,
and the like, can be achieved.

When the compound of the present invention is used in
combination with a combination drug, the amount thereof can be

reduced within a safe range in consideration of adverse effect
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Ef l uci m be) , anion exchange resins (e.g.,
col estyram ne) , probucol, nicotinic acid drugs (e.g.,
waizewrmodgisni ceritrol) , ethyl icosapentate, pl 2ar/JP2006/304177

o S8t S At B R r B o Tk Bah e B
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esartan, tasosartan, 5-di hydr o- 5~oxo-
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EHB' ShPl 416k 1 H}}p%%‘“c@h@h{}@) POt ASS idem-ehanes! wePLAS) s
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aGvenseli efentd tindchi key E«xa@@hse@i &fy tthesanevebest iean be

agent Ctlwc# antl obestl c agents acting on the central
PREV GRS ., Dexfenfluramne, fenfluranine,

phent aéﬁéﬂ@aft%ﬂouaﬂea@s'xﬁauc@%ﬁm@mmﬁs Sexaephehpsuf@, of the
Mazi ndol , phenyl propanol am ne, cl obenzorex; MCH

piresept o*n‘éﬁnfdg%ma@ese@@lgme% 568849; SNAP- 7941;

e SR

acaspabhdotd ecceemtodr kaokagost sés, (i asSB- hdtHdd, to be
SR-147778) ; 5% rel.in antagonist/ |1b-hydroxysteroid
dgaryiregeacieiadt Bt 5P8 fellowinsyT.o3468) pnahadenedigidod
thbpagg_ inhibitors (e.g., orlistat, ATL- 962), b3
agonists (e.g., AJ-9677, AZ40140) , peptidic

anor egoEpdend=e ;g to Igpunnthel\WGlXc@JilrigarfyorN@aaet mapi form a

Fact or choI i.nin agonists (e. i, nt t,
SPoL: T5MIGS ST R Lliet EPF ARGy, Sopthy s iRk s 'the salt
o2NEBLONSY @ﬂd Ctalgaleblel kent Expap! es of the d| uretic

i ncl ude xant hine derivatives (e.g., sodiumsalicylate

and t Kebbe ot esomraiugidgnobapieyd aie raspective steps of the

following formulas can be used for the next reaction in the form
of a reaction mixture or a crude product, they can also be
easily isolated and purified from the reaction mixture by a
known separation and purification means, such‘as concentration,
concentration under reduced pressure, solvent extraction,
crystallization, recrystallization, phase transfer,
chromatography and the like.

When the compounds in the following formulas afe
commercially available, commercially available products can also
be used as they are.

In each of the following reactions, when the starting
compound has an amino group, a carboxyl group or a hydroxy group
as a substituent, a protecting group generally used in peptide
chemistry and the like may be introduced into these groups. By

eliminating the protecting group as necessary after the reaction,
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t heobrom ne), thiazide preparations (e.g., ethiazide,

cycl opent hi azi de, trichl oronet hyazi de,
woydremodd1sr ot hi azi de, hydrof | unet hi azi de, PCT/JP2006/304177

benzyl hydrochl orot hj azi de, pepflutizi de, polythiazide,
th@ePﬁ?@Féﬂﬁﬁaﬁ?Wﬁﬁuﬁd-&ﬁ?iEPd8§£@+?ﬁ1' prepar at i ons

(e'g'n.%BErBQQ%éﬁﬁ(gﬁ%cﬂfﬂcéﬂﬁgh?ng%,tﬁéﬂiﬁﬂﬁﬂ4®r0tecting
dehydratase inhibitors (e.g., acetazolan1de% ,

grohipgr dbenzeassle f ofvanvde gppepar @t-k onskyleqpronyl group, Ci-s

~ chlortal jdone, nefruside, I ndapamn , 1

G5 B GV Lt TG CRERAL FEParanthe “BaEeran gironyl grow

(d.¢.05eRrhde1 aRtodhel )| | ks.,, Bxedptis:gf-datbonyl group (e.g.,

chenot herapeuti ¢ agent include al kyl ati on agents
be(rayd.oxywéfbepmbsp%aﬁﬁ%enbffl@@%%ﬁ%?ﬂ?ow)abgml%yl group,
nt.agoni sts (e. . : - J 1 -t
B e A o
siadfl apseion)(e. gp) antidertiwed 1gnt i teaatieylaigedts (e.g.,
vincristin, vindesine, taxol) , CISE|§§i{L v
digegtthapipheny s ét Bhosield RN ViRANEEREI S B Y hdSd t-
t 44 fuktul [ e(@:gf) uorpunagi bng th
A S e A e i
1ike danmieombat apeed i ¢ Agew grevbaderai epoorpnivmubstituted

bact eri_al t .. . tid
S TPETEN 45 R UL PRSP . s
gESTBINIAY ReLENGESEH N activity (e.g., lentinan,

si Zofiran, kreStin) , cytokines obtained by genetic
engi reerihey ceebhni guesoectyind wretPer 6ar eRuERIQuIbs alkyl

IL)),. col ony.,.stinmulati f act . 0. t :
SRSt 1 PSR hGHPaEL OF- Uaf yRreah SrmstAng rpRY Cerityl
grdlks, WPdtipnetarentel gine t(@.ign} etk enkingl siioh ,as

IL-1, IL-2, IL- 12 and the |ike. Exanples of the ,
tairtihrgdivdy i eingEhy ke idd Wapatert (UYL dHeprlstlyl,

PR SR 5, SaLR sl Wl Wt e
tiee agiats alzanbe, mehtbodxed yti ¢ agents (e.g., urokinase,

tiso%ggaggg hydroxy-protecting group, for example, Ci-s alkyl
group, phenyl group, trityl group, Cs-10 aralkyl group {(e.g.,
benzyl), formyl group, Ci-s alkyl-carbonyl group, benzoyl group,
Cr-10 aralkyl-carbonyl group (e.d., benzylcarbqnyl), 2=
tetrahydropyranyl group, 2-tetrahydrofuranyl group, substituted
silyl group (e.g., trimethylsilyl, triethylsilyl,
dimethylphenylsilyl, tert-butyldimethylsilyl, tert-
butyldiethylsilyl), Cz-¢ alkenyl group (e.g., l-allyl) and the
like can be mentioned. These groups are optionally substituted
by 1 to 3 substituents selected from halogen atom, C;-s alkyl
group, Ci-¢ alkoxy group and nitro group.

For elimination of the above-mentioned protecting group, a

method known per se, for example, a method described in

Protective Groups in Organic Synthesis, John Wiley and Sons

(1980) and the like can be mentioned. For example, employed is
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al tepl ase, nateplase, nonteplase, pamteplase) ,
platel et aggregation inhibitors (e.g., ticlopidine
waypdiemotdisr i de, cil ostazol, ethyl icosapentatePCTuPﬂmwymrn

o RELERIRLFLD, SRLROSLS)SL DY gS AN Wacanise,

soQ5tR RO B ditelivearBhhaEd) Gl dlabueglleminbhobm fluoride,
el catonin, calcitonin salnon, estriol, ipriflavone

pabéadUW@rﬁﬂ@iaﬂeso¢maﬁﬂkﬁl%h%ﬁlnhﬁkédﬁadﬁuﬁlhyHFé@%thYlsllYl

.1og%§§9r€£§%% éﬂiyﬁhe an §Qr§ﬁgu€ié“f¥%$ ughanghérTﬁke,

|denent|a agent I ncl ude
reﬁagti&ﬁxaﬂwpﬂﬁea?&ehrlvastlgn1ne gal ant hani ne and the
i ke anpl es of the agent for inproyi rectile
dyzf Gaepperdi hktaide WQ&G?}DELEh? n%om%?‘%fa%r?af? "1% %PF%%a
an EﬁQ&%Ie the a
Wheﬁgéé?$n£n5$a or p Ilgﬁgnga I ncl ude flgggxg?gbrﬁﬂﬁg to the
foﬂldW@ﬁ@lgtméhebeybatmathoﬁyQMaiﬂgqus(ﬂhqutoplverine
hydrochl oride and the |ike. Exanples of the
t herapeutic agent for dysureaS¢chataide acetyl choline
est erase |nh|b|tors (e.qg., distignine) and ;he IEFe

Fur t her mR! NdIRIgs h | a- i mpr ofR
aewml%\('r%%”é’f i 3prg<t c?%lgh nsi tluali onsy
genase. éiNtti it os& (e.g., 1ndo i
, Progester derivatives (e.g., Nbgestero
gl ucosteroi Rg., dexanethasone) , netoclo
agents, tetrahydrocannabinol agents, fat netaQollsm
|nprOV|ng agénts (e.g., eicosapentaenoic acid)

rowt h, hor nnnes es.t
1B TORSR 3 T e, BorALADRL o8 e goove.
Chcoﬂmﬁg|aﬁ1NbaﬁﬂotéEﬂiﬂ§5gnmmp ﬁeru?eHSIpmeiHﬂBhkﬂlaoﬁl6
Wi th the conpound of the present |nvent

i eaEPORY T GEOTR. (TETERRBLY BACK HE T L eREERePEh)
R IS0 oL By SE R ERbucy ARa PRSI QR SRS QiR OY

Cbz(benxyloxycarbonyl) group, Fmoc (9-fluorenylmethoxycarbonyl

est abl edl
such as%g EMc

group)) and the like.

Tn this method, the cyano group of compound 1 is
hydrolyzed, and the amino-protecting group is simultaneously or
subsequently eliminated to give compound (I-a).

The hydrolysis can be generally carried out in the
presence of an acid or base.

As the acid, for example, mineral acids (e.g.,
hydrochloric acid, hydrobromide acid, sulfuric acid,‘phosphoric
acid), carboxylic acids (e.g., formic acid, acetic acid,
propionic acid) and the like can be mentioned. Of these,
hydrochloric acid, sulfuric acid and the like are preferable.

As the base, for example, alkali metal salts such as
lithium hydroxide, potassium hydroxide, sodium hydroxide,
potassium carbonate, sodium carbonate, potassium

hydrogencarbonate, sodium hydrogencarbonate and the like;
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an insulin secretagogue (preferably sulfonylurea) and

the like. Two or nore of the above-nentioned
woandsioaetis on drugs can be used in conbination PGTEmnmmBmu77

%fp riat ratlo Preferabl.e conbinations. .in t

SEATE B e Be LML 60 A GgunapEt PpdE, B3 T

nSXAOPRl o A% Thewnika; thei o] |eWnnas ErimabhinswHid)
secr et agogue (preferably sul fonyl urea) and an a~

tgierlrmsladralse,l n‘.ﬂhNbdtla;przogyJathmi@mmﬁ,sEcm%ﬂaﬁgbm@hollne and

;tﬁgs fera 3@ gé%éu%%g)ég%l %1%5%&?”' tﬂ%%e,'ﬁota551um

era y sulfonylurea)

hpdﬂ@baidéi,e samiualn h@dgbyTes | Las e henhiiict are grdfaruble.
Insulin sensitizer and an_a- glu005|dase i nhi_bi t or

an i nBle | FaEsiofi 8¢ afbd LDiRAMITPe LegUpeENLF n%%ﬂ?r@?lly
ES 5'fﬁﬁ.ﬁ§i bg%%?ﬁkgglfngjanp@@l 893'? 2€1 mol of compound
Yy 'C I Nl ng

i tor he ‘conmpoun e present
1anent|on and a conbination drug, a superior effect

“such as (1) the dose of the compound of the, present
|nven?h%ﬁh¥ﬁﬁ9¥M51§oﬁﬁlﬁ%??%ﬁ#%ﬁLﬁ??ﬁ%?deuFeHﬁc%dsékyent that

d?%g%@da&\%r%'eﬁglngfﬁg& nisd radd en of tRe SQEH?%;%leent for

e present invention or a conbination drug,
esasp b neal dabedtsmentheds auetlmo lbe edt@angﬁledpbgpanol

selectln a.c ation dru |ffer io .

SRRt Erem: hetedrtia tt Rt pRaE o d S Like;
ak&»@@ié Ay dhoPDardo¥nN8tigh Sid L affe, %@mubﬁeﬁf ipxéieed #4 the
a conbi ned use of the conpound of t he present

lﬂheemlmhaamd: avesatrhabeR® s WuES Maﬂﬁe henban%andoéhe
1301 S4B ! IS BOTPRUIC Ao D REGAL A TNPNLL Ok

baﬂpynﬁeﬁﬂyﬂWﬁﬂhe&antEErahydrofuran, dloxane, dimethoxyethane
and the like; amides such as N,N-dimethylformamide, N,N-
dimethylécetamide and the like; sulfoxides such as dimethyl
sulfoxide and the like; water and the like can be mentioned.
Two or more kinds of these solvents may be used in a mixture at
an appropriate ratio.

The reaction temperature is generally 0°C to 150°C,
preferably 10°C to 100°C.

While the reaction time varies dependlng on the acid or
base reagent and solvent to be used, it is generally 0.1 to 100
hrs, preferably 0.1 to 10 hrs.

The amino-protecting group can be eliminated according to
a method known per se.

Compound 1 to be used as a starting compound in the

aforementioned Scheme 1 can be produced according to the

following Scheme 2 or a method analogous thereto.
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reduced wthin a safe range in consideration of

adverse effectof these agents. Particularly, the dose
woRo@mnsul i n sensitizer, an insulin secretag8quaP2006/304177

(preferably sul fonylurea) and a bi guani de can be

reduced as conpared W ghnthe pormal dose. Therefore,

an adyerse ef fect, which may be causedyby t hese
agent@\f can If&° pr eKmetvethgsla:bedeﬁsatlbm addifti on, the dose
of t t hér R C agent for di abet1 l'ications,
antlhhyperll C AfABOHAN r,@nggmg@éﬁeen Pve agent can

be redyced ereby an a verse ef fect, V Rray be

caused®by these agents, can be prevent ed, ef fectively.

Herei nafter the production nethods of ,the conpound of

t he Qﬁlfent |nvent| on are explai RThe conpound of
pre

t he Nent n duced. gcording to a
nmet hod lknown per se%nA%ffﬁd%n% thog to be descri bed

in detaig in the followng, or an an ogous et hod
t hereto. Conmpounds 1 to 14 in the fo ow ng fornul as

may forma salt, and as a salt for exanpke R?
salts siml y_riaiﬁeggafhegal I onpoundxuddtnbn can e|
menti gnedsg @

steps of the®$-Q%Lowi n ][Tlg as can 88 r 3
next reaction i°A"FHE"Torm RPeaction’ m xt3ure

crude product, they can also be easily isol ated and
purified fromthe reaction nixture by a known 8
separation and purificatig@n gregns, such as R N R?
concemedudipon, concent ratl? ﬁder Af@fﬂﬁ‘?f@! R

sol vent _extraction, @g@% Boc, O 7
r ecrﬁgt'&/ﬁaﬁ%ﬁﬁ' dien'gy tr r , %r orfat ogr aphy~gnd,
the |ike. Wen the compound the follow ng fo

are commercial ly avail abl e, 8ormer cially avail abl R
products can al so be used as®they are.

RLN_R? _ RL_N R
p-H | _|_ | _Cyanation p_N [ 1 N
e.g. CH,; SO, Cl e.g. TMSCN and TBAF
R or KCN R®

or SOCI,

|

11
wherein R’ is an optionally substituted Ci-10 alkyl group, L is a
leaving group (e.g., a substituted sulfonyloxy group (e.qg.,

5 methanesulfonyloxy group, p-toluenesulfonyloxy group), a halogen
atom (e.g., chlorine, bromine)), and other symbols are as
defined above.

As the optionally substituted Ci-10 alkyl group for R’,
those exemplified for the aforementioned R® can be mentioned.

1o Compound 1 can be produced, for example, by cyanation of
compound 11 using a cyanating agent. As the cyanating agent to
be used here, conventional cyanating agents, such as potassium
cyanide, trimethylsilane carbonitrile (TMSCN) and the like can
be mentioned. When potassium cyanide is used as a cyanating

15 agent, reaction efficiency can be improved by the addition of
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In each of the follow ng reactions, when the starting
conpound has an am no group, a carboxyl group or a
wOoRreoRgw1§r oup as a substituent a protecting §COUP2006/304177

t%%98£§£g%aﬁﬁ§§H dgeaﬁgegﬁét%fk:an%nhh% ke may

be Irn uce €S€ Qgroups ¥l i"mnd I'ng the
tmﬁmbehylﬁQl@ﬂéﬂdhﬁ%@nﬂe®¢$éaiy aéédm'ﬁda@tueacéfﬁmciémby can be
obj ective conpound can b e obtalned In the resent

l@ﬁé@"?ﬁc@iﬁ@?ﬁ ilitRenapf nbe pr et et mgogratp pgFide (TBAF) .

exa”prmpEEﬁ&Yil HLH e groéuéjaéyl f&@réﬁﬂrﬂlegr 8YPcolefring
al koxy- car bonyt—group, benzoyl group, -

theahiglornl bumup grfoapmpeugd, ;@ehzwid&ﬁWonglyrQUE7 | 4
aralk | oxy- car hon rou e.g., ben bonyl , ..
CGEPREE Ry Fet Ry eaTbaHTPS o5 e i GO ChneHePEying to
c%h@blﬁtlbhe&& dhdeidyy| agi-naaeh Yé £ensy chéa&lnﬁ_;uhﬁtht uted

ilyl group (e.g., trimethy S|IyI triethylsi

m@uthenhyubﬁ@rmyl SlhlyllrldtSeﬁ-Il bneypmmqw@ Iaylsul¥able base, or

btize%tfa'?l;%}lg'n@{ﬁetﬂ bl _enf2e a8l KeMe A QUR(E. 3F R puitable

bake, ophd oflad | i ledibshist theds i ¥adid ®ades wstl tfu_en&@nversion to
sel ect ed from hal ogen atom G -6_al koxy grou B nd.
an#?ﬁﬁlggoﬁﬁpup4\§94I%§a@8iﬁox§lN‘%ﬁkﬁ@&ﬁﬂﬂméeé yhpningr (DIEA) ,

C7
AR San o BB Sl AR o8 e 210

cgnobp menglonédJnethyIS|lyl triethylsilyl,

di met hyl phenyl si | tert- t [.di peth IS|IyI .
tert - BEFHPERGLHY ‘}si’ir} VI) Progyucgdy #Xaglp&@p P¥. grotecting

t%eaEth% Ryt her Idok@otan §.e prtdaned o4 %héhgmlno group
hydr oxy- protectlng group, for exanple, C -6 alkyl

cghobp, cgher@d qyﬁmg@c0tdnngltgr@upﬁthadlkmoanaphylsgroup

( ) , fornyl grou 1 -S aIk - carbonyl . .

r oupCOBRRONIN 2 e BFSREeRal £57 - Iy | oY BB ecting
cofpBundbgnzy | £ ardemiythi hn - 2eaéeiézahy@féﬂwya&}bhvgf@y]@g the 5-
2-tetrahydrofuranyl group, substltuted silyl group

ppeigiont pplpgt et vk - et ri eY#yP sgygup) and the 3-position

substituent (i.e., substituted oxycarbonyl group) to an
aminomethyl group and a hydroxymethyl group, respectively. The
reduction reaction of the cyano group and that of the
substituted oxycarbonyl group can be carried out sequentially or
simultaneously. When the reduction reactions'are sequentially
carried out, either of the reduction reactions may be carried
out first and, where necessary, the intermediate obtained upon
completion of one reduction reaction may be isolated and
purified and then the intermediate may be subjected to the other
reduction reaction. Such a reduction reaction is carried out
according to a conventional method in the presence of a reducing
agent in a solvent that does not adversely affect the reaction.
As the reducing agent, for example, metal hydride
compounds such as sodium bis (2-methoxyethoxy)aluminum hydride,

diisobutylaluminum hydride (DIBALH) and the like; metal hydride
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di met hyl phenyl sil yl,
tertbutyl di et hyl silyl

tert-butyl di nethylsilyl,
), C2-6 al kenyl group (e.g.,

wa-2edelogodisand the |ike can b e nmentioned. TheseCguPupe304177

t] [ d,. 1 |t
U S AP At S R oy DS LS
c PhEhOr diyelip dandl hthien gl nuo hyeki de pasdo@inmo f1ludieun

above-nmenti oned Erotecting

hy@rigorngkdhsl &1

G ou ' ni
( 1988?“%%&‘%%2 e §M§
0 ehpt @y micda peet hodol

oup, a pethod known per

8/ n%?%o"eh‘?:lggiéﬁei ced PR BrREEsde

tPESLSe1 SO ML €% BBULSONS; s generally

an e nentioned. For exanpl e,
sohigcamaindo8se, UV |ight,
SO

hydrazi ne, phenyl hydrazi ne, di ' .
N ety | q{%éiﬁéqgaﬁg?g?agg?r%%%l%g%ﬁﬁﬁﬁ%yhﬁﬁﬁﬁﬁgrFB%;reaCtlon'
92l dadidin, agatahelst shah kyd sidtHanbal, | éehé€0D, spropanocl,

trinmethylsilyl iodide
iboepaned ,t batkhke, I
a co

, trimethylsilyl brom de and the
sodloetaron arkérthbufakel @phpdndike/
a (1) wherei

[-a). , -whjch i d.of
5o A gRo LR Caa B @5 bauLBh BEL I g a7 the

11 he; folimwitng Byhessa
Schene 1 |-a wherei

like dedtihpsd SieReasTHE

oBGH HAR, Belert b
and at ey | 10de;Cc asheny! sg

b I bonyl
e

hydro

2b6fis st hedharahegousptdies efr@l the
n the synbols in the formula are

by hetgrst edililagrgeeYip ¢lerep tert-

- [ ,
%§%¥&%§oup ,)gﬁggggéPrg{ﬁ%EHHQQethane
toups (mrtefvar alakyaCbz ethyl acetate, n-
roup, Etaoc '

Yhorsttafro @ fhandikpe #pides spch as

thi S scyan r ; 1ngi
Nt R &n;{%ézxggfkoar%%ﬁ%ax, R, BLOUR: 1 J1 LRWRRYAL, InL s

he”am no-protecting group is

msthylgwanediisloneorndubseqliie |areehiseidnat Edese ghireents may be

uEE PR GHECTS RE B

ratio.

5!%%3%%%%ﬁgﬁ%gcﬁgeggggggé{gh appropriate

The reaction temperature i1s generally -70°C to 150°C,

preferably -20°C to 100°C.

The reaction time is generally 0.1 to 100 hrs, preferably

0.1 to 40 hrs.

The reduction rea
carried out in a solven
reaction in the presenc

carbon, palladium black

ction of the cyano group can also be
t that does not adversely affect the
e of a metal catalyst (e.g., palladium-

,ﬂpalladium chloride, platinum oxide,

platinum black, platinum-palladium, Raney-nickel, Ranéy—cobalt)

and a hydrogen source.

The amount of the metal catalyst to be used is generally

0.001 to 1000 mol, pref
compound 8.

As the hydrogen s

erably 0.01 to 100 mol, per 1 mol of

ource, for example, hydrogen gas, formic

acid, amine salt of formic acid, phosphinate, hydrazine and the

like can be mentioned.

As the solvent that does not adversely
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A s the acid, for exanple, mneral acids (e.g.,
hydrochl oric acid, hydrobromde acid, sulfuric acid,
wohowmpoensc aci d), carboxylic acids (e.g., forRCT/JIRDOE304177

wolwmphons aci o). carboxyl i acids (e.g.. |
e i S S R

N, %06 1 hBen{ i ke e o eher ahkel i ke Scdhedaretibaed.
exanpl e,” al kali netal salts such as Iithium hydroxide,
pot agbiignrhydeoxnt dey Sedicarrhedr 9% dengIG AsseFRpry, 1n the

"~ _carbonat e, _sodi.um carpon tg&% o
prﬁfﬁpgﬁeﬂgdfg%lgv%,E?SQVu%&ﬁ?ggggencégg%ngggmgﬁg ppEhanol) .
rdadcaoal kal the warddhdebdl ammbhsa ssgdpEssea cildm reactions

hydr oxi de, barium hydroxide and the |ike;. anines such
angh compRERAy? aFAhde Proguppratiing, Pagh vield. <

N di_ckglﬁg&?ﬁyé &l e'kﬁ'geg#iggulé'éﬁe,t Pyl "mphald neasdilibion of

li ke; : e—Il_ ment i oned. t hese,
c@icassi m hyiges ot iint isodirearhydn oks deammiced leait] pkeoadéng to

preferabl e. The anpunt of the acid or base .t e used

a jconyeREianty BRHq oM dB b SSERE? e?%b% %%in%tn% 4§6-9-

aiMlee %ﬁ%r}cngéi&y SYMAHRGmdb 1 kS By Ol y3ig )i Sn a solvent
generally carried out in a solvent that does not

ey elcsel yoaf ddversdiy reffedtonhe Areagiidn alasdl ve fLOXRBE,

exanpl e, al cohols such as nethanol, ethanol, propanol,

aG panol , butanol, isobutanol, tert-butanol and the

i ke;cafnRb 6 Bydresaskantecslcliogsckengeae, fiml ueipound 4
xyl ene and the like; aliphatic hydrocarbons such as B
arbxampoundpfanacaerling tq ke MeshRer KnQWR oY% Hfrethigh as 2

et.her,, diisoptopyl. e N t Ref. .
AR PSF AP AC. GXATEL" A Lnaxye: Phahe and e e
kdddgi rvzdegTRECOh@si &) Sodiiretyhylf Gapami etd,) NVol. 14,

, Ndi net hyl acet am de and the | ke; sulfgxide such as

Syi A ool ReRFEEORRE (ST COMRPRRI ahty (R 1i%Ke (1978)/
P& e; %@5{}5%' angden J9o.. 00 SR ehadergl these sol vents

I'n a mxture at an appropriate ratio.
Compound 4 can be produced by a method known per se, for

example, by subjecting compound 2 and compound 3 to a known
Knoevenagel condensation.

Compound 6 can be produced by a reaction of compound 5
with ammonia or ammonium salt, according to a method known per
se, such as methods described in Synthesis, (i999), vol. 11, p.
1951-1960; Journal of Chemical Society Perkin Transactions 1,
(2002), p. 1663-1671 and the like or methods analogous thereto.

The aforementioned compound 2, compound 3 and compound 5
can be produced by a method known per se.

Compound (I-b), which is a compound of the formula (I)
wherein X is -OR® [R® is an optionally substituted hydrocarbon
group or an optionally substituted heterocyclic group], can be
produced according to the following Scheme 3 or a method
analogous thereto.

As the optionally substituted hydrocarbon group and
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The reaction tenperature is generally 00C to 150C,
preferably 100C to 1000C . Wile the reaction tine
woanieeoadependi ng on the acid or base reagent BAWJIP2006/304177

ql ve to.be used,, it . is generall 0,200
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Compound JL to be used as a starting conmpound in the
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the follow ng Schene r a fret hod anal ogous
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exenplifie t f Qrenenti gned can

WA ICOREH. e TR & B oUReH, L0 TBEy grovp and
oé?&§¥§ﬁ@£19na9é gonpoungd Jlboyeing a cyanating agent.

s the cyanating agent to b e used here, conventional
cyandiri njpiageatbodsuetmemingbid@s disuapEgahibed and, where

trinethyl sjlane, carbonitri.le (T angd. 1. '
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according to a conventional method by reacting compound 12 with
an alcohol in the presence of an acid catalyst or dehydrating
agent. While this reaction is generally carried out in a
solvent that does not adversely affect the reaction, the alcohol
itself may be used as a solvent.

As the acid catalyst, acids generally u;ed as an acid
catalyst in condensation, such as hydrochloric acid, sulfuric
acid, p-toluenesulfonic acid, boron fluoride etherate and the
like, can be mentioned. "

The amount of the acid catalyst to be used is preferably
about 0.05 to about 50 mol per 1 mol of compound 12.

As the dehydrating agent, a reagent that activates
compound 12 (e.d., dicyclohexylcarbodiimide (DCC),
trifluoroacetic anhydride), a reagent that activates alcohols
(e.g., combination of an organophosphorus compound (e.d.,
triphenylphosphine) and an electrophilic agent (e.g., diethyl

azodicarboxylate)), and the like can be mentioned.
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conventional nethod, for exanple, by reacting with
met hane sul fonyl chloride in the presence of a
\VGgNKHbMHSbase, or by reacting with thionyl chPOTUB®06/804177
t he esence of ui tabl e base, and Like, .t he
suitﬁhﬁeaﬁﬁg%td%@&ifbp%%§ﬁ58?§Pgnag%n%hﬁﬁé§i%Segféép,
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- produce for. ex . by pr t] h i
R e A R
digahbedgagth@cxzigmi m@&@eﬁaﬂéﬂhﬂﬁdﬁ@mbcpﬂf sseh as
npoun can  be produced, for exanple, by subjectin
chdemodant, sdt e rRIGENen anflebBEi bhC r?éiﬁé%?lc hydrotdrbons
s c&p%%;EEﬂge%%? %?1&&%%}' eRUPShy tUgDt e ©-amie¥8NQuch as
group) an e 3-position substituent (i.e.,
N, 3UHaH triet- tity & o oxayreiaddd of MF) g makdp k h& 01 Bke ardunidivetildgls grobipas

oo R s P O BaseanBra b o B S5k Ronea.
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sequential 'y or” simultaneously. en the reduction
r eactlhenseareisequemér iyre disr bedevally er3Wer tof LpRK .

reduction reactions may be carri,ed.out, first d,
mheréﬁﬁk5§§§§F9? Eﬁ%ei%?éﬁﬁgﬁﬁ&&g 3b aF%é%§JB%%
conpl@fd Qixt+elieneat esGHi D dreackil @Rl aayndeagad dlsedarried

and purified and then the internedi ate nay be _
ostulfasstrédngotohe ermesntrianadt mekhpdactPorexagiRlifrausing an O-

educt.ion_reaction s [ t _a dj t
o RA et ROH'S TR e Sonaeb ot ) el g™ that
d@ék?ﬁ%qﬂ @d&isgby%naff%ra& tdeeseaetiadversely affect the

reaction. s the reduci ng agent, far exanple, t.al
hydr iAfe {denpesRdsbases SR W 5Ee for n%n?%%%&yff a
J pung ri di i : l.umi nu ' {([d B
R T I i B S S S

nSy o dphioatyidy | ¥eN-d ok tiny ardidbe) ochpdkidé, mptahi sadts (e.g.,

al um num hydri de, sodi um al um
sodium hydr&éencarbonate, soéfﬂg.%%gb

onate, potassium
carbonate); and the like can be mentioned.

The amount of each of the O-alkylating agent and base to
be used is preferably about 1 to about 50 mol per 1 mol of
compound 12. |

As the solvent that does not adversely affect the reaction,
for example, ethers such as tetrahydrofuran, dioxane and the
like; halogenated hydrocarbons such as chloroform,
dichloromethane and the like; aromatic hydrocarbons such as
benzene, toluene, xylene and the like; amides such as N,N-
dimethylformamide and the like; sulfoxides such as dimethyl
sulfoxide and the like; and the like can be mentioned. These
solvents may be used in a mixture at an appropriate ratio.

The reaction temperature is generally -30°C to 100°C.

The reaction time is generally 0.5 to 20 hrs.
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as berzgrend Qrueng, wxydrenss and:ombeuhdk@f ted rﬂmﬁﬂa (I)
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whettiedins Xs dsh—HB Rii egnype el@lfféiucetﬂio PSERFEPYY &2 h*%he %ollowing
erthb ty r uran, dioxane, dine
S#W%%%y?- %a%gﬁgﬁ% ? gﬁ%lqga%%eggé?éeéuch as net hyl

acefate, ethyl acetate, nkfehanedet ate, tert- bﬁ{yl

ack d the |ike; ,am des such as Ns R 4
PN N t rmbﬁorﬁarrh,@@, N PepitaIPsvEinay | acet ami @efl L N/R
Nnet hyfl pyTrol i done nd the ol iA® /@i /ewed. These | 5
sol v mpy b e us®d in a Ymxture of two or mor R

dleof at an appropriate ratio. The reacti
tenper ture is geneﬁ%lly -700C to 1500C , preferabjy
-200C¥0 1000C . The reaction time is generally 0. T to
100 hrs, preferably 0.1 to 40 hrs_, The reduction
reaction of the cyano grou M~alRsp be carried out in
a soFPEiRCtitthat does not agdversel &dﬁi the reaction

in tgg'mﬁ?é g%rpta netaf cat al yst F. . _
pal | adi untar bon, pal | adi um bl anl adi um chl ori de,

pl ati num oxi de, platinum bl ac ti num pal | adi um
Raney- ni ckel , Raney-cobalt) apd a hydrogen source. The
anmount of the nmetal catalyst to be used is generally

wl?r%lgg%rf tegaé:rllr'lr())gsgzrr]ruggg’ }Qrgéecﬁ@fhyed)a%v{e‘? 100 nol, per 1

In this method, compound 12 is condensed with compound 13,

and then the amino-protecting group is eliminated to give
compound (I-c).

The condensation is carried out according to a
conventional method, for example, conventional peptide coupling
method. As such a method, for example, direct condensation of
compound 12 with compound 13 using a condensing agent, reaction
of a reactive derivative of compound 12 with compound 13 and the
like can be mentioned.

As the condensing agent, for example, carbodiimide
condensing reagents such as dicyclohexylcarbodiimide (DCC),
diisopropylcarbodiimide (DIPC), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDC), hydrochlorides thereof
and the like; phosphoric acid condensing reagents such as
diethyl cyanophosphate, diphenylphosphoryl azide and the like;
carbonyldiimidazole, 2-chloro-1,3-dimethylimidazolium
tetrafluoroborate, O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate (HATU) and the like can
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A s the hydrogen source, for exanple, hydrogen gas,

formc acid, amne salt of formc acid, phosphinate,
waypadica2iae and the |i ke can be nmentioned. A s PO®JP2006/304177
b sol vent that does not adverselyaffect the reaction,

St BFUeX e, nethanol, tetrahydrofuran,
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produced, for exanple, by oxidati f d 1
Lt e PAaPL e L 0Ll o0 o someund 1.
di?%ﬂ%%BhéEﬁé%erEHJ“Eié ﬁi&g? RLEREPLE WfdRra@bblBNEuch as

(eg., drlute nitric acid, cerium antoniumnitrate

be@ANE, ) tbhuens adnderithet Hakedoeshans suhlereselbgtaphydrofuran,
the reaction (e. '

. ., di oxane, acetone) . d.1
dickiBe. B E o CAARDE TP EBTS bR 4L engoters
su%%n%%lﬁggth%lj Acoodi NG thQ122PBLhed knOWhepari ke8, nstehles

as a ntzch/ s pyridine synthetic nmethod described in
sucBhias dckkeni Kagdu Kopdanithélehand cidle dddieet yagpr; and the

Japan ed.), Vo|. 14, nt hesi s_and Reacti f j
L Bomnae e (HORS) SOBIGRER0E 5 S ethod TxTUre
a?rergtqjh%g)gﬁgpwgf@tpatﬁpnpound 4 can be produced by a

nown per se, for exanple, by subjecting
conpdlived aRouRRdo cppERmitnd 13 te RRoWReKnbevsREFALlY 1 to 10

ondensat i on. 6 b r odu
n oA Eopotrt Lo Arfh! 8 (bR IZ. 1
accorgiengmbana oettes dorawnspery agensucd les umtchdes generally

described in Synthesis, (1999), vol. 11, )
049311ﬂgggpljogﬁﬁgﬁr@$lzh ﬁ%é&}fgggpetyeﬁeﬁkpﬂl of compound 12.

'Traniggﬁi%n%a}bodggﬁgg%’c&hdeﬁgyﬁ - 1844eapdi s Nesdd ks @he

met h anal ogous thereto. The aforenmenti oned conpound
céhdercanpougens, andacoipowffisiency can be improved by using,

as necessary, a suitable condensation promoter (e.g., 1-hydroxy-
7-azabenzotriazole, l-hydroxybenzotriazole, N-hydroxysuccinimide,
N-hydroxyphthalimide). In addition, when HATU or a phosphoric
acid condensing reagent is used as the condensing reagent,
reaction efficiency can be improved by using'an organic amine
base such as triethylamine, N,N-diisopropylethylamine and the
like. "

The amount of each of the above-mentioned condensation
promoter and organic amine base to be used is generally 0.1 to
10 mol, preferably 0.3 to 3 mol, per 1 mol of compound 12.

The reaction temperature is generally -30°C to 120°C,
preferably -10°C to 100°C.

The reaction time is generally 0.5 to 60 hrs.

As the reactive derivative of compound 12, for example, an

acid anhydride, an acid halide (e.g., an acid chloride, an acid
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can b e produced by a nethod known per se. Conpound
(I-b) , which is a compound of the fornmula (1) wherein
WX 206/090R8 [R 8 is an optionally substituted PCT/JP2006/304177
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t hose, exenpl | f] t_.he _af.ar ' : . .
o RIS PP LLE SR, e S0 BREDLL OB, Mgt hanice 1o
1uk%%nﬁhbyﬁ%£f636hlis1@%?ﬁ?&&ﬂg4c§kii@@t&@ﬁ igr dinye, papdence of a
ot her synbols are as defined above. |In thi hod, .
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am ng-prategtLog ﬁgfngk%%?fé,'ghﬁﬁégdsﬁéﬁnﬁéEﬂﬁ%@%ﬁbﬁaﬁﬁne,
subsequently to give conpound (I-b) . For

pyadiddnief, i Nate by lreormwtdidcek ndwN-gimne ey lanichings 4-
esterification wth an_al coho

, R 8-0
diggtEmlemeRPPHRL M A 0%l Qﬂ%gt ?ﬁﬁag%éﬁta(hsé-l’ﬁf gHgh @s
l%ﬁ%?u#%h?d?@ﬂi@@,r@%ﬁﬂdﬁﬂ%@dr@ﬂ@d@§tﬁéﬁiéé&ﬂﬂﬂﬂ&dﬂo&ﬁd@ﬂ sodium

o I's carried out according to a conventiona
hydtcyetichybpeatei ngpaionp saipovia tewi Phtass ale slrgbonatehand the

presence of an acid catal yst. or .dehydrating agent.
e, & 2 QT

L3Kf1 876h LTI i PSPFY carried out in a

sol ved frhatscdeentnehatdiyesselot aldweetsellearféacti e reaction,

the al cohol itself may be used as a solvent. A s the
faciakamatlal ysnidasi suclyareraMNginsEhyhsoapmdsy N/ N-

cat.al yst

oL B R P Bl AL o
swihersaica mardyt heul f&eide amdeheent konedal dmnaresunt  of
h;£¥éé§¥51n%agatgsgsfé£f§}$¥g¥%J %i@%fé?&%géﬁéne and the like;
aromatic hydrocarbons such as benzene, toluene and the like;
ethers such as Eetrahydrofuran, dioxane, diethyl ether,
dimethoxyethane and the like; esters such as methyl acetate,
ethyl acetate and the like; nitriles such as acetonitrile,
propionitrile and the like; water; and the‘like can be mentioned.
These solvents may be used in a mixture at an appropriate ratio.

When the above-mentioned amides are usea as a solvent that
does not adversely affect the reaction, the reaction can also be
carried out in the absence of a base.

The amount of compound 13 to be used is generally 1 to 10
mol, preferably 1 to 5 mol, per 1 mol of compound 12.

The amount of the base to be used 1s generally 1 to 10 mol,
preferably 1 to 5 mol, per 1 mol of compound 12.

The reaction temperature is generally -30°C to 100°C,
preferably -10°C to 100°C.

The reaction time is generally 0.5 to 30 hrs.

When a mixed acid anhydride is used, compound 12 is

48



10

15

20

25

30

about 0.05 to- about 50 nol per 1 nol of conpound 12 .
A s the dehydrating agent, a reagent that activates

woaopmaeds 12 (e.g., dicycl ohexyl carbodii m depCDETLEI006/304177

trifluorqacetic . anhydrjde), , reagent . that. acti vate
rerGont eI 5, hIBRREARAORE o o PR DGR AR o hate,
e ERPP AtHIh RaGbonkitePheByhphgs iN1k@bcaRBoAlte) in the presence
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dehyds at to b ' | 1
o Aooat P tseporufp oty S TBRATY AR {1

egsoywENtiddan dbes ahotecadyersalasaftbebe tibedreactiion, reaction
for exanple, ethers such as diethyl ether, ‘

of e} A 198 Xameldrpife (o £°mRaIBY ehat @k -compound
1Bydrecarbongsuch as gbhprglarm dichl oromet hane and
—the TiKke; hy

aronati c rocar bons such as benzene,
t ol ueTiee anyderie cehdotmpeuhdke3 Eorigesissdchsagsnerally 1 to 10

N, N- di et hyl f ormanmi de (DMF) and the like; sul foxj des
mgic PEE e Hynﬁ%os% lfﬂé%i end HHe Ofi K8MPGH 42 | i ke

can Drge B ANGk t%%e%%séo‘:}ﬁeﬂésu:’i@d/ 15 &dAe®d 18t 1386 10 mol,

appropriate ratio. e reaction tenperature is

pgefierably - 3® GCmpd, 156x 0C moThef reappiiod L2me i s
generally 0.5 to 2 0 hrs . The esterificati i t n
O B KPS ToRS 5 B EaF T BB AR, g Ot & 120°C,

peepventipnaloe-gethodyodar exanple, using an O-
al kylating agent in the presence o f a base in a
sol veHie trractdoss tige ddveeserglby focx toheOrbagtion. A

S the@ﬁ@éean @ﬁﬁ%&é%ﬁﬁﬁ%akéyu¥&§ﬁ %(Hbf?é%%%XE?%gofmfﬁgzolide
a carpoxyl "group, such aS anines (e.g., trie | am ne,

iN obt@ikyd nirgrhaompenntl, N dimt Y rarixkinpe}, ; Naikal |

net al saj,tsjﬁ%ﬂe. ., sodi um hydrogencar bonate, sodj um
carPpRYE L Z@géa' URP&ar berbtle) s theg rRackpRevtln. gorgpound

ENnt i oned. The amount o.f each o f the O-al kyl ating
—agent and base to b e used is preferably about 1 to
about The amdurperofl acvolpoonfl 13 to be used is generally 1 to 10

mol, preferably 1 to 5 mol, per 1 mol of compound 12.

The reaction temperature is generally -30°C to 120°C,
preferably -10°C to 100e°C.

The reaction time is generally 0.5 to ZQ hrs.

The amino-protecting group can be eliminated according to
a method known per se.

The compound (I) thus obtained can be isolated and
purified by a known separation and purification means, such as
concentration, concentration under reduced pressure, solvent
extraction, crystallization, recrystallization, phase transfer,
chromatography and the like.

When compound (I) is obtained as a free compound, it can
be converted to the object salt according to a method known per
se or a method analogous thereto, and when it is obtained as a

salt, it can be converted to a free compound or the object salt
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conpound 12 . A s the solvent that does not adversely
affect the reaction, for exanple, ethers such as
woebteagads of ur an, di oxane and the |ike; hal ogerarap2006/304177

hydrocar hons such chl or of or di ch t
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each e 1F51a§58%?¥ﬁ%ﬂ3§§5§§deﬁe9h?gcﬁﬁg+%%L © @ method
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the am no-protecting group is elimnated to give

inompedidtel ie) usedheor dive fdapilonarsmebe rpeefusit 1s subjected

accarding.to onvent i onal t hod I :
t%dﬁﬁ%ﬁ?ﬁoﬁﬁﬁog%ﬁ%?%ém%%ﬂbJflg ﬁe$h88£9%P§§%%§h%§thOd to give
afe$hodalf asopxanpl e, direct condensation of conmpound

Yl with conpound 3 using a condensing agent, reactjaqn
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N
column method, a diastereomer method and the like.

1) Fractional recrystallization method

A salt of a racemate with an optically active compound

(e.g., (+)-mandelic acid, (-)-mandelic acid,
(+) -tartaric acid, (-)-tartaric acid, (+)-1-phenethylamine, (=) -
l-phenethylamine, cinchonine, (=) —-cinchonidine, brucine) is

formed, which is separated by a fractional recrystallization
method, and a free optical isomer is obtained by a
neutralization step where desired.
2) Chiral column method |

A racemate or a salt thereof is applied to a column for
separation of an optical isomer (chiral column) to allow
separation. In the case of a liquid chromatography, for example,
a mixture of optical isomers is applied to a chiral column such
as ENANTIO-OVM (manufactured by Tosoh Corporation), CHIRAL
series (manufactured by Daicel Chemical Industries, Ltd.) and
the like, and developed’with water, various buffers (e.g.,
phosphate buffer) and organic solvents (e.g., ethanol, methanol,

isopropanol, acetonitrile, trifluoroacetic acid, diethylamine)
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condensi ng reagents such as di cycl ohexyl carbodii m de
(DCC) , diisopropylcarbodiimde (DIPC), |-ethyl-3- (3-
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a n1xture an a ate ratio . nmoun
obtéivedpowut Fxiamphee wsed ¢angemer giIl) ycdmtalﬂQ ardlydroxy
preferably 1 to 3 nol, per 1 nol, o f conpound 12 The
ga%wroafp&lﬁrer&oﬁaeﬁee%d%%rﬁmﬂtn& FreVEs &t ‘flsmoleculer the

gﬁ%ﬁ% '%/n&) -ah TRt 3&@9& V@EG P eercﬁ@axu@ 3chig 3enpl, [o-

conpoun car bodi i m de condenS|ng
meehgemfa+Stmmﬁ&hqmemehbytbmuem&iaqptagewpgdﬂeaét)on

SO PR RS GSAY | BRpF bvol D12 (o 0o Ry oy condertbat fon

té- ﬁi@@eﬂc&fﬂ@@@o@m ai15¥gé§e¥d’lﬁ@cn3ﬂie&‘e@fob@, an amide form
ydroxysucci ni m de, N-hydroxyphthalimde) . In

dadatermmelv\mmfu @ﬁsneghb ri @hen compound (I) has a
carboxyl group, this compound and an optically active amine or
an optically alcohol are subjected to condensation to give an
amide form diastereomer thereof or an ester form diastereomer
thereof, respectively. The separated diastereomer is converted
to the optical isomer of the original compound by acidic
hydrolysis or basic hydrolysis.

The compound (I) may be in the form of a crystal.

The crystal of compound (I) (hereinafter sometimes to be
referred to as crystal of the present invention) can be produced
by crystallization of compound (I) according to a
crystallization method known per se.

Examples of the crystallization method include
crystallization from a solution, crystallization from vapor,
crystallization from a molten form and the like.

The “crystallization from a solution” is typically a
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aci d condensing reagent is used as the condensing
reagent, reaction efficiency can b e inproved by
wagbesgensor gani ¢ am ne base such as tri et hyl arCnEP2006/304177

N, N-dj i sopr.opyl ethyl.am ne and the |ike. t f
nebheh BCRHE TGO LoAP) B CHIGGRESE) SHobrofgter  and
suﬁégégt&rﬂ@&%lt%%%ebyovaﬁi efhdtorgeneralligdOid sl ddility

mol, preferably 0.3 to 3 nol, per 1 nol o f conpound
ofi%gmpilhﬂedﬁr estliventt eapeeat tieni PHye FEFRPIGtUSE, 0EORF
' , eferably +10,0C t . ~Fh [
stEFRgtis HRIe ARy 0borh 66 e KT AL Foacerye T Pe

spleniEya} | #er afxe@eourenddRtriororexastploel, annaeling method,
anhydride, an acid halide an aci.d chlor

y , (e.qg., i d
reactdpr oredeyd %ﬁfhﬁsaa@omﬁ@@ga %%{%&O&é’isdsaﬁlﬁ%s%'gn
e. i i_t.h | .
e Bnafl: PN RetblD LN ARUOTRIRARERY, g Jue con
bemeRhi 0886d. Wandflers exaihbesobveraritth dshydeiddénotudea

acid halide is used, the reaction is generally carried
areuptif PHErefEdiite (61 JarbRSRZFHEa @it evdefdbes
héT%geﬂg¥§&Sﬁ#&%éggfﬂghgzh%.6??C&iéﬁﬂof%ﬁéﬂﬂ&heb?&ﬁlof@form),

éxanpl e, anines such as triethylamne, pyridine,
s%ﬁ;ﬁﬁtb%l?pdxﬁmﬂﬁhuns NeNgdi, neekghani héntane, cyclohexane),

i met hyl am nopyri.di and .the like;. alkal]i

e@ﬂﬁrﬁs(§u€h'a L %&Xﬁlﬁ% drgiﬁag?r%Q%ﬁtﬁn %ghrg%%géFydrofuran,
diRLASS uny by dtoxi de, g sodidendidregencakbooate, (sogliumcetone),

carbonate, potassium carbonate and the |ike, and the
sulifioziclen be.grentdiorridylAsalfngide) vertid FBRIGSedengt - N/ N-

adversely affect th eact | , f '
SRIARRT IR g Bt A o
ndHRIhY | BYRhasbi donssmngbytihelkcbkel) subdiosd desl sihehlake.

di net hyl sul foxide and the |ike; hal ogenated
THRES GOAVBBRE 8t Hi3rd @I®eoPsr P 8P {HafkdoaRf more

aﬁged%ﬁégg%gr?%€£+?k%%ﬂﬂOQQﬁngsl§9§@ oGz entio) ) .

The “crystallization from vapor” is, for example,
vaporization method (sealed tube method, gas stream method), gas
phase reaction method, chemical transportation method and the
like.

The “crystallization from a molten form” is, for example,
normal freezing method (Czockralski method, témperature gradient
method, Bridgman method), zone melting method (zone leveling
method, floating zone method), special growth method](VLS method,
liquid phase epitaxy method) and the like.

Preferable examples of the crystallization method include
a method including dissolving compound (I) or a salt thereof in
a suitable solvent (e.g., alcchols such as methanol, ethanol
etc.) at a temperature of 20 to 120°C and ccoling the resulting
solution to a temperature not higher than the temperature of
dissolution (e.g., 0 to 50°C, preferably 0 to 20°C) and the like.

The thus-obtained crystals of the present invention can be
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ethers such as tetrahydrofuran, dioxane, diethyl

et her, di nmethoxyethane and the |ike; esters such as
\Noemﬁybmasetate, ethyl acetate and the |ike; nPCTUPHES6/304177
, suc acetonitril pL O io itrile and t |ke
ls%%?%@$ d Cﬁéeﬁﬁwgfgan£b£ qﬁ%?bﬁ@g tgﬁegg 50l vent s

may B HSEdotdkchtlispbbh 1kt Abh ARRHORpId1atiagr pbint Whders to

t he above-nenti oned am des are used as a sol vent that
thdbe@emr%dj\l@rlm/y farf esample MEFEOReA L1PHEPPERE tHGFUr1nd

-apéag%ﬁg npdun diegb LD 408 absence) ograDgésﬁdlﬂ%E%entlal

to be US€d1s génera
scaﬁhm@r@&m@m@t@ t 6ebig®l (SPEKO,1 mmmmnoeomm@rfmazllke
The amount of the base to be used |s gfneral

10 P, ggn@r@lcam%ltimgopslﬁ‘éﬁ vher deRRItgE Lonpsdntitenent

| 300
ksl S QAL S S Wit e

inl shgepessdihty ﬁaeﬁ:ltfacaﬁlbnsmay%ﬁmva aridigd exend meltlng point
anhydride is used, conpound Yl _ isreact

degRE P82 at Borf é’r(eée& SReEhTTCTH Sto & E@ﬁlgt &> thy? within
geggggioggf $rgg¢? [ sobutyl chl orocarbonate) in the
0 as

presence e and the resulting conpound is
reacﬂ@é wiryhtebnpbunite @ eseAtsinvienbiere ko pwerdey in

here, fo | th lif
ohy S GREnE GT AP SEnd o BabtTorE S Mo 4y g oo Bl Pley,
st%*ﬂgifcweaﬂa @ml%dl@audpr@faegﬁﬂ@@uw JL2 pNaIrhlacoh‘ﬁ)nelhﬂcs

ke can be nentioned. The anDunt of
(atb@mm[umdnl @m*@rmm;@@d metgbatal yeXCHF 1P mppLticacy

f
oS8, o Aoty B0 e cHTUAR T easen

nmol, preferably 1 to 3 nolExageies mol of conpound 12

The reaction tenperature is generally .-300C t 20
pr ef BhabpyesappEnvsnidoncls FRele iOh mPFﬁegFgalP by

ré%%r%r%bj¥ootﬁetfbf¥%ﬁyﬁ§ Reference Examples, Examples,
Experimental Examples and Formulation Examples, which are not to
be construed as limitative. The present invention can be
modified within the range that does not deviate from the scope
of the invention.

Abbreviations in the Reference Examples and Examples mean
the following:

s: singlet, d: doublet, t: triplet, q: quartet,
m: multiplet, J: coupling constant.

In the Examples, room temperature means a temperature of
10 to 30°C, and % means percent by weight, unless otherwise
specified.

In the following Reference Examples and Examples, mass
spectrum (MS) was measured by'Electron Spray Ionization method
using Waters Corporation ZQ, ZMP or SHIMADZU CORPORATION LCMS-
2010A. For purification by silica gel column chromatography,

flash chromatography (mobile phase: solvent selected from hexane,
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When an i m dazolide is used, a corresponding

i mdazolide is obtained fromconpound 12 and, for
weoexerspbe15N |, N - carbonyldiinidazole (CDI) WhPCI/IPB06/304177
€o nd 3
eE§§ES% %gﬁéﬁ%%ae gﬁ8?o ﬁda %&Q§E§ erablgggg?Of et

efiPloyeer ﬂ&mn@u&ﬁf&oapmundbgamﬂxﬁhslﬂeaay|mﬁc , hlgh through~
tenperature is generalgg%@sooc to 1200C , preferabl

PUEOBEr + bt oTOGE SYRRETY | SRR IRRED SYGEREPARTS 38 1555 pm,
589028 fim; HiH:AT @v‘i’ia@EOt gf&&f&@ O AR £28meb ”é@@%cfr?ltrlle,

according to a nethod Known per se. Theé conpound
5 98%uwab®taﬂnbd)d&ntbefﬂsotaaeﬁtznuhqudwtbl96 bycatémiownile, 5%

10

15

RERECRET ol vioh 2

sol vent extraction,
recrystallization,

ar at

ification nmean

LenPrattbn
crystallization,
phase transfer,

such

r "PEd TER

Eoﬁ?gssure;

chr omat ogr aphy and
.g¥Wen compound (1) is obtalned as a free

cpmgu can be converted to the object salt
Ya xa met hod known per se or a nethod
anal ogbus thereto, and when it is obtained as a salt,
it c e co Xfrted to a free conpound or the object
sal t rding o a nethod known per se or a nethod
anal oggys thereto . Wen conpound (I) contains an
optical {somer, a stereoisomer, a positional isoner or
a rotational i somer, thesetaﬂﬂfﬁhso enconpassed in
cot ) o rred a—sjnogt rocdpct
a r‘wn:fjfl l|r‘1j!£|'r21<\f : od nnd—ennnr flgn‘r? ﬁnfh d HA
known ker sle: h comPBund (L% gSH none
opti cal isoQ rer resolved s
C orpoeuRe—+Ss —eerpound
opticaf iso accGF@ing tgc W?ﬁluxinone
known per sle. To be speC|f|c an optically ahjve
sywrthette—Hpterpediate %ﬁ%‘i ot *Eg Hhal éace“a
prloduct is S&BF@EF¥§ L5chuty 0 H§_+;k§_ none
CH,
4 neopentyl ethyl -OH CH, O none
H,G—-0-C—
CH,
5 isobutyl methyl O:JMt H- 2HC1
)
6 isobutyl methyl 0 H- 2HC1
0
. — o
7 isobutyl methyl O‘s'CHs H- 2HC1
Mol
<

Reference Example 1 [5-{[ (tert-butoxycarbonyl)amino]methyl}-6-
isobutyl-2-methyl-4-

(4-methylphenyl)pyridin-3-yllacetic acid

Step A. methyl 5-cyano-6-isobutyl-2-methyl-4-

(4-methylphenyl) -

1,4-dihydropyridine-3-carboxylate

A mixture of 5-methyl-3-oxohexanenitrile

prepared by a method similar to EP 135252 A2
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to optical resolution according to a conventiona
method to give an optical isoner. The method of
wopbiemaddis esol uti on may be a nmet hod known per BeT/JB2061304177

S fractional recrystallization, netho chi ral
t@aaﬂﬁﬁﬁlﬁé{ehgé;éag'dl‘gésltl%‘}oe%r'rePlH%Fh@e At F T a0 a1
addadd izenal (beesyst ad ld Z@ld19n afBt Betunsal200MIs was heated

racemate with an optically active conmpound (e.qg., (+) .
undendeifilexaépd, 17 -hraarmdeld @ BepdrStagk -§ @R -ar ?F@eaéﬁas:tlon

ds). -tartari i (+) - 1-phenet j - )+ ,
mﬁ%%ﬂ%%@?ﬁyﬁigﬁﬁg%?m%i éﬁbkpﬁg,O%—?&hgghgﬁgﬁﬁd%ﬁgﬁed with
s GItRE) birSnkr detkd Wtah anhiysepas aheghdyium faddatenahd
recrystallization nmethod, and a free optical isoner is
cagkteditradepy UBCRE LS A SR ITTGF SEEEp. %%r%bzae]sf}erdzdﬁes'z‘d)le was

[ u d I 3Ge fi i
oS ALUEE & WageTRe 01 2 selicLmiapld sa.c o

40 s (el rdbedpl amd)tHeo rdldtoweseparbeatoed Unvdrheeflux for
case of a liquid chromatography, for, exa

le .a
6 A& ur F16f TEREF LR B Wos &BBFFEBI?B&E i reduced
4 s ENANT @ﬁ&q - agt yiegds T h
pd rporét%%h ﬁﬁeCHIRA&g%§¥¥%S (ng%ggaggugégMg;Q%giggﬁumn
cmjmmnﬁngraph@usbrgé$¢ thel. Hi tdred colpolinge (7 ol Bevtledged’s) as
th water, various buffers (e.g., phosphate buffer
C%iﬂF ﬁrgsgaﬁéents (e.g., ethanol? ne?hanol, :
ndBORPRANG: aget@nitrile, trifluoroacetic acid,
di ethyl'am ne)solely or in adm xture to separate the
Step iRalmgtdore b-cyanehe isptaitorl 2-agshybrénhd ogr aphy,
mf r a Q ;8 E'ge col um such as CP-Chirasil-DeX
Sciences Inc.) and the like is
used t® & liou-gepaeat soutor) d¥ astthyeofecyard-hédi sobutyl-2-
racem c nmixture is prigared into a diastereoneric

nehyimrd ymerbmleReny bhcti Gt iivdE RN T dPL PR AP TS IERATRE e
(5§?§q£¢’0.23 mol) in acetone (500 mL) was added dropwise a

solution of cerium ammonium nitrate (319 g, 0.58 mol) in water
(300 mL). The obtained mixture was stirred under ice-cooling
for 1 hr and concentrated under reduéed pressure. The residue
was partitioned between ethyl acetate and water, and the organic
layer was washed successively with saturated aqueous sodium
hydrogencarbonate and saturated brine, dried over anhydrous
magnesium sulfate and concentrated under reduced pressure. The
residue was crystallized"from hexane to give the title compound
(69.4 g, yield 93%) as a white powder.

MS 323 (M+1).

Step C. methyl 5- (aminomethyl)-6-isobutyl-2-methyl-4-(4-

methylphenyl)nicotinate

A mixture of methyl 5-cyano-6-isobutyl-2-methyl-4- (4~
methylphenyl)nicotinate (1.00 g, 3.10 mmol), Raney-nickel (4 mL),
25% aqueous ammonia (6 mL), tetrahydrofuran (15 mlL) and methanol

(45 mL) was stirred in a sealed tube at room temperature under a
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which is prepared into a single substance by a typica
separation neans (e.g., fractional recrystallization,

\Vohmmnamngraphy met hod) and the Iike, and subj eCTER2006304177

d?:o par %‘{;m(g§%e rgegpoltfcg)lu;éytgs hycﬁ]_pA Y& rS @%‘?zst heTh kreeaction

|ve reagent noi
mnbteuebywaﬁefpmeﬁai lasidmehei 8iDhta@ideths Iacmcenaﬁat@d under
when conpound (1) contains a hydroxy group or
rﬁﬂpﬁﬁﬁypﬁﬁs§%%%ﬂdéﬁf éﬁﬁﬁ@u@rﬁ%&)ﬁﬁF g%ﬁ&n@@upétwﬁﬁ% ethyl
n Ny a [
R e e R o e ST sap P, The
amgbdﬁc LayerrWHﬁiwasﬁ&deWuthasatDr&hﬁﬂtdnima,kdraed over

ected to condensation to,giv ter
LT S O E LR TP B S G h o P DR cuced
prl8saet, r%@%él‘fﬁi@)’waW@HrEPMW s(lll)ldaa%ea column
car boxyl group, this conpound and an optically active
carpnetographyptd crlvey thecbhble apammubjceciled’t g, yield 958) as
cgngen?ftlon t |ve an am de form di ast er eoner
Penér ot 9Y an'® * form di ast ereoner thereof,
msespeettvely. The separated di astereoner is converted

to the optical isonmer of the original co ound by
S:i;epdpp haﬁtnbwiévls {dS-HhgpEoRyIHe HI YA =2~ 1 uma:-c;érm@thyl —4-(4-

°£e@hv{ éﬁfﬁa ates Crystal of

1 et et 1a o—be referred to

as crgssanubiomhﬁfpﬁﬁggﬂlShmamnm¢m§@hymu+daia@budymeﬁ—methyl-
by crystalllzatlon of ,conpound (I) according to a

ey SPEFRY 2R A et RbdPRABWA® perds & ° ERod) 48 bplege (150
nh y@&@' Lbgatd o rmﬁsh@d anglude aqmé%babc_l,né%h R8:A de

so ution, crystallization fromvapor, crystallization
tbdoene aolmtnpﬁ(wmﬁuam@,théolmmmﬂ Thess Hddﬁ@tdkbpwa$eomver 30

f, | ut | | t hod i ncl udi
i he Rt lRe el e TS S de Saeth aPdaagetane (10
mby ¥A8Ys88ihRchOrStenvebyBgalSrs0{4id)i tieref 2688R0MNASC. The

(sol vent conposition, pH tenperature, ionic
reaction mixture was stirred overnight at room temperature and

insoluble materials were filtered off and washed with ethyl
acetate. The filtrate and the washing solution were combined,
and 1N aqueous sodium hydroxide solution (30 mL, 30 mmol) and
di-tert-butyl dicarbonate (6.9 mL, 30 mmol) were added. The
mixture was stirred at room temperature for 30 min. The
reaction mixture was washed successively with water and
saturated brine, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography to give the title compound
(8.5 g, yield 75%) as colorless crystals.

MS 399 (M+1).

Step E. tert-butyl {[5-(cyanomethyl)-2-isobutyl-6-methyl-4- (4-

methylphenyl)pyridin-3-yl]methyl}carbamate

To an ice-cooled mixture of tert-butyl {[5-

(hydroxymethyl) -2-isobutyl-6-methyl-4- (4-methylphenyl) pyridin-3-
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strength, redox state etc.) or the anount of solvent.
To be specific, for exanple, concentration method,
wanmsabing met hod, reaction nethod (diffusi on rerlpmE6/304177

lectr Si.S t ho ,. hydrot hermal .gr.0 net hod
V15 HEERYT bR ad T oo PG Car e BUAETBgq 5 T 108
mmBX{MRh&St Of rAtRneFhMent (1gober Usesk idtklddderapatiati C
hydr ocar bons (e.g., benzene, toluene, xylene)
nefrhbogenhf ey hydrlegddsond - 0enly, , 5T oroRE St khgenixture was

~_.chl grof d h -
StRegPanE. Byeioherandy: dIRers i gontglee MR dipcrion

miskitigepr opy| tied heixture! aby drofaceed whtdxatdyl, acetate. The
nitriles (e.%#, acetonitrile) , ketones,(e.%.,'
exiEachneys washekivgdd catyratadnerig, ARG IS, aRkygrous
' (& i ' T BRIRK
e SpBrae e RN AL R TRy R prgssiure to
giiveopeepy | tatcdhotgx yasatenyandmihe] hethey 1 Fitessobukyént's
are used al one or in _conbinatign

e AT 4 Pae Hoy ey 1) Br 1 P n T Tob TR gy L Bonate as

a M®eChystalt i z8d iggn. f QU0 waRQL " piScudOr (BXYPk@s dissolved
vapori zation nethod (seal ed tube nethod, gas stream

imeideadhitrijhs pheG elreacnidon rime byl sthanm c@irbonitrile (6.7

transportation t had d.th ike. Th .
Hﬂ”c%@%ﬁﬁPﬁ'zﬁ??o ?9SHQQQWEFF§H£¥§?%$OQ§?mf%%MQ§%gﬁple,
t AR bEgeZh NSo TRt Al (zackr absithoMptwexth successively

tenpérature gradient nethod, Bridgman nmethod), zone
adusid.i nfheeohbaiged el ttavs wWag pELEBRE 3 gmqthdepppeature for

t ho special_gr d,u 4 qui
L LR con BB a0l RO 5, 00 i e
tEXplresiafiet hed crlys tmilttiuzat was arthadtédotiide exhyl acetate.

nmet hod i ncl udi ng di ssol vi ng conpound (1) or a salt
ThehSEFRCENWAS SRS &7 iddt wertirpesq. br Jarll%'oﬁiﬁlsed: Fftas

a [@1%] gaghgﬁf@n &%ffa)teatalrﬁ LEHPER AL & Afnd tRduced
an ooling the resulting solution to a

pieymaiat Urhennts hilgheras heshtedewt Ehparatkirerefof hexane and

diethyl ether to give the title compound (15.6 g, yield 89%) as

a white powder.

MS 408 (M+1).

Step F. [5-{[(tert-butoxycarbonyl)amino]methyl}-6-isobutyl-2-

methyl-4- (4-methylphenyl)pyridin-3-yllacetic acid
tert-Butyl {[5- (cyanomethyl)-2-isobutyl-6-methyl-4-(4-

methylphenyl)pyridin—B—yi]methyl}carbamate (14.5 g, 36 mmol) was
suspended in 6N hydrochloric acid (150 mL) and the suspension
was stirred at 90°C for 20 hrs. The reaction mixture was allowed
to cool to room temperature, and washed with diethyl ether. The
aqueous layer was alkalified (pH 8) with 8N aqueous sodium
hydroxide solution, and ethyl acetate (200 mL) and di-tert-butyl
dicarbonate (10 mL, 44 mmol) were added. The mixture was
stirred at room temperature for 1 hr. The reaction mixture was

neutralized with hydrochloric acid and partitioned. The aqueous
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et DygeneLalyc Pt

di ssolution (e.g., 0 to 500C, preferably O to 200C )
and the like. The thus-obtained crystals of the
wonres®atoisnvent i on can bei sol ated by, for exanpCe®JgP2006/304177

filtration _and the like. ln the esen ecification
Lavigg W@Ft?ﬁﬁrﬁSFﬂ$‘f@?bF§h¥& FﬁgFEﬁ%d?ﬁ é%&b§F-§;§ o?ayer and
£HRX AR 8.t MyE F OB 1H:AR0I NheMRAS Hi+& Qv palsHadS with

(Yanako, MP-500D or Buchi, B-545) or DSC (differentia
safoumatiedgbeaher | dreied ousay FobY(SERK A2 PXESTARE G00) 2&Rdand

1.09,,091 PL Sy ML Y fle RN g ABound
! Uses, “neasur enment “condi ti ons an

(1o lg,keieTheogsysisla iwhittheppweasent specification may

show a different nelting point described in the’
Mprées/eMt 1dpeci fication, as long as it is within genera
R deP BT O Y5{ Alechle oY ETENnY ALk By1 ) -2~

superior in ysi cochentcat propertres (€.9g., neliting
ngQivii-4-sdknbithilyherstAbid-nteppeangl byoi dpcxtyl] acetic acid

oSBT 05, R SO G5 CABSOLOL N acrionsere

expr 68§19 r<ARE bSseifammly-ueabubxafeRitrile (302 g, 2.2
phar maceut i cal agent. Exanples The present invention

mols) exqEraineddbiyna moethatbtsiniley tof BPri1ag23d AhelEx. V), p-

fol I.om ng Reference l.es, Exanpl.es i I
B nd 26 Al o 1 ol drBl B A h 2 &Hor 05 B
&N red assl i t@tdyenofhenpr eseneneényeM iN wean heated

nodi fied within the range that does not deviate from |
under seipexofforh8 hhvdrtisha RNsBrevrarkoRsap n (e reaction

Ref er ence | es,an I | Qi Q. ;
nRGREMES S R o WP ey ERio LR Bl S
samltdl®oride, andpdiigd corst anhydrous head@xesplresulfate.

roomtenperature neans a tenperature of 10 to 300C

Theh (F Th N &35 PYBRPT Bl heifIRT, TaANESS BrRerieend the

residue was recrystallized from hexane-toluene to give the title

compound (390 g, yield 75%) as a white powder.

ly-NMR (CDCls) §:1.10 (9H, s), 2.44 (3H, s), 2.81 (2H, s), 7.31
(24, 4, J = 8.1 Hz), 7.92 (2H, d, J = 8.3 Hz), 8.13 (lH, s).
Step B. tert-butyl 5-cyano-2-methyl-4-(4-methylphenyl)-6-

neopentyl—l,4—dihydropyridine—3—carboxylate
A mixture of 2-(3,3-dimethylbutanoyl)-3- (4-

methylphenyl)acrylonitrile (495 g, 2.1 mol), tert-butyl 3-
aminobut—-2-encate (354 g} 2.3 mol) and acetic acid (2.5 L) was
stirred at 80°C for 30 min. The reaction mixture was ice-cooled
and the precipitated crystals were collected by filtration,
washed with 75% aqueous ethanol and dried to give the title
compound (611 g, yield 78%) as colorless crystals.

melting point: 202°C. .

Step C. tert-butyl 5-cyano-2-methyl-4- (4-methylphenyl)-6-

neopentylnicotinate

The title compound (134 g, yield 89%) was obtained as a
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specified. In the follow ng Reference Exanpl es and
Exanpl es, mass spectrum (MS) was neasured by Electron
\VSmew9MHa|zation nmet hod using Wat er s Cor por at POT/JP1006/304177

j’bld’\q; Pot‘i"g?ff Nﬁ O(R?P%té’é c&lyaﬁﬂ g%%rr@f gngr_a(p%y,

méﬂrgﬁ@h‘éhwmts%ééﬁ@dtﬁmbId—%uﬁlya%@pyﬁmw%@x%k@date (152
from hexane, et hyl acetate and net hanol or a m xed

9sd Ménmol hebgof ) neEkod rfiimdyled. tPoFteRrB foE Aeiarempe Example
HPLC, G lson, Inc., high through put purification
system (YMC Conbiprep Hydr osphere C18, S-5 min, 50x20
Mamg7awRill)e phase: gradient elution from 2%
acetonitrile, 98% water and 0.1%trifl uoroacetic acid
Step a5uSaEyERAr L TIe LY SoA e Be tAndrhenyd + 7§10 pilgotinic
a d) was enpl oyed. Table 1 Reference Exanple 1 [ 5- {
—é%#ert-butoxycarbonyl) am no ] nethyl} -6-
I sobwt Wolzeienhwlf- ﬂertﬂbm@m)&—myenpl—,?pmetkﬂifh-%— 94—]
acetlc aci.d Step
e RSO0 SBDUPGPeRE B TALIRALE4 38t iyt FhATRTY) L
tﬁﬂMa%%ﬂbdhE§a31§@fmxxJa%t %t/ﬁrmeeit HEes®c for 12 hrs. The
5-met hyl - 3- oxohexanenitrile (5.0 g , 40 nmol) prepared
ré@ctiqmemhaﬁusenwaarC®mnéﬂtrarﬁﬁsznﬂzr Eﬁdqud pressure and the

t ol ual dehyd i di 0..34
BB I L B 8o AR TRl BB 0B (08 e ene
ti@i@%pb%% i(mk) 1vgs Peatediyndes aetqhwefwwd& hrs

usi ng a Dean- Stark trap. The reaction m xture was

M3l 3Bt o cool to roon1tenperature washed with

né&ﬁéﬂﬁyﬂhﬂdaiuﬂuﬁlhasld|ssolved in nethanol (50 hL)

methyl 3-am nocrotonate (4.6 40 mol) qgep
and t¥e ah mqﬁ-§q%§dh%¥%rr%rﬂﬂfer5—rcéffapex2r8? FEavhrd (4-
n d (gnger 4r -
nd b AR, 3%‘55%25?%3@%%%F?%L?eé%gﬁ g PegtagD o
dted thyl fehrmemddegr(aphg 1ho) gnubtmﬂeahwdtefuoaQOUHbI@m 4Bs

0
agdéd¥i§36&£zéé%x%iyiogﬁ égf eC&yﬁkﬁ "3.1 mmol). The obtained

mixture was stirred at 5°C for 30 min and concentrated under
reduced pressure. The residue was dissolved in a mixture of
tetrahydrofuran (10 mL) and 1,2—dimethoxyethane (10 mL), and
ice-cooled. To the ice-cooled solution was added sodium
tetrahydroborate (0.34 g, 9.0 mmol), and the mixture was stirred.
To the mixture was addedxdropwise methanol (3 mL), and the
mixture was stirred at room temperature for 30 min and
partitioned between ethyl acetate and water. The organic layer
was washed with saturated brine, dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography to give the
title compound (0.69 g, yield 87%) as colorless crystals.

MS 309 (M+1).

Step F. tert-butyl {[5-(hydroxymethyl)-6-methyl-4- (4-
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melting point: 171C. Step B . nethyl

5-cyano- 6-i sobutyl - 2-nmet hyl -4- (4- net hyl phenyl)
waizewtovepas e To an i ce-cool ed solution o f nethyCTUPmmwymrn
5- cyano 6- |sobut

acet apg o000 ma&l@qﬁgmmw Se_esofti-on-of

ceriumammoniumnitrate 19 g, 0.58 nmol) in water
me(tBQﬂpﬁ:nelpyl ?ﬁen@m@nﬁmédlmoitlupémﬁtl%t {¢+&d undeO mmol),
i ce-cqoling 4o and conc d dingder
Psadese! ﬁé é1g% ﬁ%%mbartl éﬁ%% e?@geﬁ&ﬁp#@%ﬁanOl (50

mIAC Gt %t@@@e&dﬂ&@frocaﬂﬂd:én@%r@ltgaal €ot ay éir vias a/\mlaeéd tube
successively with saturated agueous sodi um

Uﬂﬁwdr@g@ﬁ@épﬁgﬁaﬁﬁm%ﬁﬁﬁgﬁﬁlﬂﬁapea Br P ridPa gr i e gRgction
le 8%% %§998§é&nqgﬂ&fﬁﬂEafiﬁgrﬁegcﬁﬁgréﬁﬁ%@ﬂﬂ?ﬁ%éd under

pr éssure. The fesi due was crystallized from
ré‘tﬁi@é’dﬁ gresguve. t hehd itd= dtempasndiéS6lveq in yueejr@hg@%afuran

(B30 CnRebRyrh Sty 2 ohebRyPiate (50 R 2.2 mol)
%Etzﬂﬂe@e%ld) tﬂé?ﬁﬂ:ﬂﬁf@ ATt YER10aE ﬁ&ﬁ‘yﬂenllperature for 1

cyano- 6-1 sobut 2-nmethyl -4- (4- nethyl phen
hini carfhmacteac(cioﬁOmgxtuﬁe ¥rsmeohncenRaakyd niedest Hefiugep |

2596 ueous 6 L t et.r ahydr of uran (
ot haoreeidie o mi- s A AL LU AR 1 AT
cﬁﬂﬁﬁaﬂﬂﬂé%%t HhE HOgE)sydregefraihnaspiesomfl Gtheréethyl
0.5 MPa for 6 hrs. The reaction m xture was flltered

aceithitehdof idiveatbewast borremauaded Oufided rétRRH2%) as a

ressure. The residue was partitioned between ethyl
WIS #YYGHd 10% aqueous pot assi um car bonat e sol ut i on.
mMJher ppgani.c | ayer- was washed with saturated brine,

dried over anhydrous nagne3|un1sulfate and
Stem @ntireiteBuliidel | PoieraPRadydlr 8 MEhRY+esT Was

SLhbGae ltam-%h rmtee/g_{,@p@argaﬁnagieve
The title compouna (5. 7 g, yield 93%) was obtained as

colorless crystals from tert-butyl {[5-(hydroxymethyl)-6-methyl-
4- (4-methylphenyl)-2-necpentylpyridin-3-yl]methyl}carbamate (6.0
g, 15 mmol) by a method similar to Step E of Reference Example 1.
MS 422 (M+1). '

Step H. [5-{[ (tert-butoxycarbonyl)amino]lmethyl}-2-methyl-4- (4~

methylphenyl)—6—neopentylpyridin—3—yl]acetic acid

The title compound“(13.0 g, yield 80%) was obtainéd as a
white powder from tert-butyl {[5-(cyanomethyl)-6-methyl-4-(4-
methylphenyl) -2-neopentylpyridin-3-yl]lmethyl}carbamate (15.5 g,
37 mmol) by a method similar to Step F of Reference Example 1.
MS 441 (M+1).

Reference Example 3 [5-{[ (tert-butoxycarbonyl) amino]methyl}-2, 6-

diisobutyl-4- (4-methylphenyl)pyridin-3-yljacetic acid

Step A. methyl 5-methyl-3-oxohexanoate

Under a nitrogen atmosphere, to a solution of dimethyl
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pal e-yel l ow crystals. MS 327 (M) . Step D .
tert-butyl {[5- (hydr oxymet hyl )
W02906s]06m5yl 6- met hyl -4- (4- rret hyl phenyl ) pyr pdirtapPBegBo4177

% §£etﬁ9Fp%ﬁgH§S§B8?LUI| —%§E§5g¥|(§5 mL) was added

am none

sbdivetihydplenyi2). 2ng<;osmaﬁce1(9 afﬁldgtheZBLlﬁﬁﬁiré wdk heated
tol uene_ (150 nlL) was cooled to -78C, and

URees olb@ﬁwﬁm udi QAR aRi ok 4 émqréaé/é-gopsflraﬁomob? m.Jr 25

mﬂtQP ol 9, %&%%d (@ QR JEs o%g e@%fgﬂhlsghecoomh@ gﬁgpenSJ.on,
mxture was a d to warm and acet one

as@dthenmsid thatee wisc abytedt endetd mpilure rEeraa dhds at IKtCreactlon
The reaction m ture was stirred over

t _at room
i EHYES M PUHES AB6PubFR YRt ans mH‘l%t”é‘? dpDffashed
wapd yashed Wdhahhvbqagetiatag ﬁg@%dﬁhﬂb&@&eaéﬂ@ éﬂ&aextracted
washi ng sol ution were conbi ned, and I'N agueous sodi um
whidr dkédey s adtiteaon (3@ ﬁxtraotmwaﬁ)wmdjlwzttér tsathgeged brine,
di caq rbonat e

dd Th
IR T S PYar e dR T Ot (T TP 200 A heratet Gmder

rE@8EEA QB dH Ny Qom@siv@/a@lh@dtﬁu@%@mpwhm WBtH yatereld 98%)
and saturated brine, dried over anhydrous magnesi um

aguih apkangRi ddncent r at ed under reduced pressure. The

1 rd fd e ca lu

}E:ﬁ\ﬁ&c#jna%gg? )pﬁfil/{d 94 Ct6e "t é |t|%eécg%‘gdu%gl 82525 ,(lH m)
2yiel (5%, as =cal. @r bHess Brystals. sy, S3399 (M’El)s) St ep
E . tert-hutyl {[5- (cyanorrethyl) N

ST_%%QFB&E&M L=t SHOAFE ) pyr i di n-3-y|
met el
L A Rl dnsld a]%?piﬁ%gm&%ea% (4.0 g, 25

mmal} sod{rmngduﬁn retetpted {9 ( 4- c_gr;etzh'ylnmhﬂr)yl )acpymcdamcs ¢l J5 mL,
B SO0 308 s T bEbSE TR %or 12 n
uggﬁgd dﬁ%s&ear@ttﬁﬁﬁe sethé olra/alcﬁmnomlst%u&é fafla1lBdred to
and the mxture was stirred at 00C for 30 mn.
cmaletomkgpmadummpqnatum@,r@@@h¢¢nwlth saturated brine, dried
over anhydrous magnesium sulfate and concentrated under reduced
pressure. The residue was purified by silica dgel column
chromatography to give the title compound (3.0 g, yield 75%) as
a pale-yellow oil.
'H-NMR (CDCls) §:0.94 (6H, d, J = 6.4 Hz), 1.80-1.95 (1H, m),
1.95-2.00 (2H, m), 3.65 (3H, s), 4.52 (1H, s).

Step C. methyl 5-cyano-2, 6-diisobutyl-4- (4-

methylphenyl)nicotinate

Methyl 5-cyano-2, 6-diisobutyl-4-(4-methylphenyl)-1,4-
dihydropyridine—3—carboxylate was obtained as a crude product
from 5-methyl-3-oxohexanenitrile (2.5 g, 20 mmol), p-
tolualdehyde (2.4 g, 20 mmol) and methyl 3-amino-5-methylhex-2-
enoate (3.1 g, 20 mmol) by a method similar to Step A of
Reference Example 1. The title compound (4.8 g, yield 65%) was

obtained as a white powder from the crude product by a method
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m xture, and the m xture was extracted with ethyl
acetate. The extract was washed with saturated bri ne,

wanri@shImisr anhydr ous magnesi um sul fate and PCT/JP2006/304177

d ' -
SER R S A BenET LRI RRERS “F- G- | sobut yI -

laeiMy | (obc (A -geet.lpE plsanyb) @yilﬁilm-l-& yl JL .ot ij d J = 6.8
met hanesul fonate as a crude product

0
Hgp udé- pfooiid (2F20my ) 2wl 7%s ot ve@ (75( éggt Oﬂft‘FITe7 4 Hz),
( 0 ri | si arhonist bl 6.
2 39 ﬁllrg angﬁt hgnzr{ﬁk/m/e?rg? F}Fansﬁompluémwf ?ﬁ(ﬁer%e
Steprdhyksidiylr & E[dftetrtehut@@ywﬂxbcﬁﬁilﬁmllhOME’ehyl} 2,6-
successi ve|l y added. .The oPt aj ned, m.xture was stirred
M%m@p&?&gw X 1 '&E—X—Mﬁ%%entrat ed under °
reducgde Ry ESSUIEni W@ hywas 2 addedi s gndha uegidue and
the mxture was extracted with et hyl acetate. The

mekhy fphenypls) niasttétalet Was avhitatreatl s ge crdfdeedrovdieet from

nE RN o DRS¢ THEOPUEY BTG it JRSREH SR Ch RS Linate (4.8

g XBulrnﬁon W@ﬁ&ﬁwﬂi digtihgk ebhetep ac ¥ RN dridel xample 1.
conmpound (15.6 , yield 89% as a white powder. MS

T308 @Mu’qlqn ofst r:rudﬁsp{ocﬁte%rﬂtn B;@tté%%’é‘r’ﬁéﬁwl} (60 mL)
b hyl -44-
R B harsS Py PRt aE o et i 4 BRR buimoon

téh@eréb&ﬁﬂpnﬁkhﬁhh mthaDQUWaé:ﬁnﬁﬂ@@yﬁo&-304mln and

met hy yridin-3-yl net hyl } carbamate (

CODS@“H%‘F% wagio%ruﬁgﬁsf@a Pil'ﬂe%ﬂl?ﬁrdr deR 6:%?&015@ Ha% 1@8“fled

gt)sﬂﬂ@a SHARERS bﬁ@d@@%ﬁfmy dcoa*gl%féoghéou@@e héSmpound
reaction m xture was owe to cool to room

(befper ayiel] %td washedhuiehpaidthyl ether. The

ngggg:@ i/ayer was al kalified (pH 8 ) with 8N aqueous
Fdr oxi de sol ut | on, and ethyl acetate (200 ni)
stgg #i - tert-thtiwl {QI5ca59@9@£ﬁnét1rg;1maz 44 arBbbuer-ed- (
added. The mixture was Stirred at roomtenperature Tor

methy lpery ¥éaaotiidm @iyl irethgpkl carbamate
A solution of methyl 5-{[ (tert-

butoxycarbonyl)amino]methyl}-2, 6-diisobutyl-4- (4-
methylphenyl)nicotinate (5.4 g, 12 mmol) in toluene (50 mL) was
cooled to -78°C, and 1.5 M diisobutylaluminum'hydride toluene
solution (35 mL, 52 mmol) was added dropwise over 30 min. The
obtained mixture was stirred at -78°C for 30 min, allowed to warm
to 0°C and stirred for 30 min. To the reaction mixture was added
methanol (1 mL) and the mixture was stirred for 15 min. Sodium
sulfate decahydrate (17 g) was further added and the mixture was
stirred for 1 hr. Insoluble materials were filtered off and
washed with ethyl acetate. The filtrate and the washing
solution were combined, and the mixture was concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography to give the title compound (2.5 g, yield 49%).

MS 441 (M+1).
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neutralized with hydrochloric acid and partitioned.
The aqueousl ayer was extracted with ethyl acetate and
wohewsmogasi ¢ | ayer and the extract were combi nedT/JFvec/304177

méﬁ@hbmﬁérmemﬁalhewymaném@lt}udalmamaﬁpound (14 0 g,

yleld 9299 as a white powder. MS 427
Ref er’Bift & BdgmsraroUng.- {2[%tgmwyﬁﬁ%ﬂoﬁﬂeérH%ﬁy@@t%&RQQﬂas a

opentylpyrl I'n- 3- acetic-acl
43(&Hm&ﬂﬂuﬂﬁﬁ@nmﬁ@pyzldﬁn 14¥Immdtwyﬁheayb¢matey[ZuﬁtgwI5e7
ture of 5 | et hyl - 3- oxohe nenitrile (302
mip 5 o ) B8 By S (R RO AR EBE ERS J5oE T 3 -
v$ Exs0 M+1)P - tolual dehyde (256 mi, 2.2 nol),
plperldlne (22 m., 0.22 nol), acetic acid (25 nL, 0.43
Stab )G ankb-t(dl (Femt-butdxycariveny Heatiad] uatieyl Fe24 endifigrobutyl-

4§ rs ysi.ng a an- S ﬁréﬁlrﬁf' ghe reaétion m xture
, washed with

sat urgted rideompBdndr i ed7 ayeryianky @7eyswaBgoesAiHBd as a
sul fate. The sol vent was evapor ated under reduced

wlpl%%mvei@hcfnoneteﬁrm%ywa{s relevpspaethy -4 rorAiisobutyl-4-

th 0
RS0 P G Rl R 57 & fy® o)
bﬁ/%ﬂ métﬁad Zi44 163HEoSSYep P.d¥l Redidretick ExdamBle (RH, d
Hz) ., 7.92 (2H d, J = 8.3 Hz) , 8.13 (1 H,
M3 §69 N@ﬂép B . tert butyl 5-cyano- 2- net hyl -
réfa :%5% dﬁ%%@?% —??@Q§Pﬁjﬁuﬁbxycarbonyl)amlno]methyl} 2-

i ne- o carboxytate A nrxture of 2- (3,
e@hyﬂ+ﬂﬁ(ﬁHﬂEﬂhﬂM@hbhylBv6fﬁbopHHﬂMMHMm&dvh}3 yllacetic acid
. tert-butyl 3-

'wﬁ%wé’éo‘wde% f'i‘%hh brfzpl fgffe{t[@d ﬁ’&%%gi/methyl -2,6- d(llsobutyl—

#pl ) and acetic acid

(2 5 4 ﬁlmeﬂdﬂ &%@h% §0<9£o;§@dta3~9>amen (3Thegl eastrinfy ) ,
m xture was ice-cooled and the precip |tated crystals
amlelwmlace&ﬁaé@ by -Bi Ot r 527 ommo Mas e tifct hcm%ﬁq‘%ﬁm@s 25

T?nol dgﬂeeq268 gtvewégmﬁeaégdﬁunder reflux for 12 hrs

using a Dean-Stark trap. The reaction mixture was allowed to
cool to room temperature, washed with saturated brine, dried
over anhydrous magnesium sulfate and concentrated under reduced
pressure to give the title compound as a crude product (2.5 g).

Step B. methyl 5-cyano-2-ethyl-4-(4-methylphenyl)-6-neopentyl-

1, 4-dihydropyridine-3-carboxylate

A mixture of 5,5-dimethyl-3-oxohexanenitrile (3.5 g, 19
mmol), p-tolualdehyde (2.3 g, 19 mmol), piperidine (0.19 mL, 1.9
mmol), acetic acid (0.22 mL, 3.9 mmol) and toluene (200 mL) was
heated under reflux for 3 hrs using a Dean-Stark trap. The
reaction mixture was allowed to cool to room temperature, washed
with saturated brine, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure to give 2-(3,3-

dimethylbutanoyl) -3~ (4-methylphenyl) acrylonitrile as a crude
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compound (611 g , yield 78% as colorless crystals,
mel ting point: 2020C . Step C. tert-butyl

WO6-200680@12 - met hyI - (4-net hyl phenyl ) -6- PCT/JP2006/304177

ne ntyl ni c eThetltI 4 l.d
%@g%\/\é\é 2 rne %s o Peo %Bﬁgn?gfro (t]aghr et%lr%de
pﬁ%d@%%nQQZSWQKh&btéinédl1ﬂ“§ﬂ@p|Ah@ﬁykeﬁeﬁbﬂﬁﬁnﬂxampﬂel4 were
4- di hydropyri di ne- 3- carboxylate (152 g ,. 0.40 nol) by
dissrdeiesd 18 ArehiCtacist el BMeS  ReRer B SV MR @af stipred at
3 St
o rigl b, 1) Seps Al MBS n hnsercrared s

ré&fudedy brbbtfsylke5 ay@nche -retilylke- 4as(1darttettim1qnhéna3tlw)een ethyl

- 6- neopentyl nicotinate (20 g %
aceeﬁafq%@péaééwéa*a%¢oaw%)sq%gmsmlF GFRRETRFE teor The
CS 1 g,lag [88Ck AR N il & AS2E0RCKIIAA! &l iWilefer
uce ressure and the residue was cryst ‘al Tized from
atexhnsse mhgheaten asel fateiare tcbecénttetexd)rm@imd efizced
d 71 as .a whit 23 St e
ofeds i hihRoks ALt 1o @ argr Y TILHeR T plrer
chiromAtRRE hgl ahe%wgmlrlée% -EQoﬁnhéféﬁnéﬂ@ﬁk%ﬁl Hodtute to
of 5-cyano- |-4- (4- nethyl pheny
giye &hee@pé:dﬁybnmp@tm@u dcid 0e88 45%) 2% anvdite Rowder.
i met hyl f or e (0.02 nL) and tetrahydrofuran (20
m#rtg 8&ed[fggl(‘g Wi se oxalyl chloride (0.39 g, 3.1
sta®la.. m@%ﬁy@bBabyﬁﬂo@%wﬁ—VxﬁS4Sh1éth§ﬁp1aén3'z'ig—f@ir 30
m n and concentrat ed under reduced pressure. The
(10 l ved |nam'xture of tetrahydrofuran
a (10 K-
i ce- g%%l eg’L%qlg geg?cltélg o%l?t %oﬁgh % %dgga

m@@ﬂym&@unai@ydeepen’ay}x,m—aﬂrgzdxogy@mmdaﬁ carsxtifiete (3.0
m xture was stirred.
g, 8.6 mmol) in acetpne (75 mL) was added dropwise a solution of

cerium ammonium nitrate (11.8 g, 21 mmol) in water (15 mL) at
room temperature. The obtained mixture was stirred at room
temperature for 5 min and partitioned between ethyl acetate and
water. The organic layer was washed successively with saturated
aqueous sodium hydrogencarbonate and saturated brine, dried over
anhydrous magnesium sulfate and concentrated gnder reduced
pressure. The residue was crystallized from hexane-ethyl
acetate to give the title compound (2.5 g, yield 83%) as a white
powder. M

MS 351 (M+1) .

Step D. methyl 5- (aminomethyl)-2-ethyl-4-(4-methylphenyl)—-6-

neopentylnicotinate

A mixture of methyl 5-cyano-2-ethyl-4- (4-methylphenyl)-6-
neopentylnicotinate (1.0 g, 2.9 mmol), Raney-nickel (5 mL), 25%
aqueous ammonia (5 mL) and methanol (50 mL) was stirred at room
temperature for 1 hr in a sealed tube under a hydrogen

atmosphere at 0.3-0.5 MPa. The reaction mixture was filtered
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To the m xture was added dropw se nethanol (3 nL) ,

and the mxture was stirred at roomtenperature for 30
\Vgﬁmmaﬂdnpart:tioned bet ween et hyl acet ate andPGatiR1006/304177

e organic |layer was washed with saturated brine,

angy itbg %Fr%ﬁmm%&@nﬁﬁﬁﬁé@%‘?vﬁ %rﬁﬁ?ratreed%ﬁ&% presstre. The

GoneentLat Q6! 1,£44G¢daPEES S Burnll R roasicage to gi
re’pun%eé b@ggﬁﬁica 3§| colﬁn% chr omat ogr aph tg 3?%2 ° IEvE
th@haitﬂFIeOﬁ?gpgbn@u@@.@g gislgi%$%)8#@&1a%ié§IBPW@§§-
- crysta 09 (Mtl) . Step F . tert-butyl {[5-
MS ﬁﬁr(‘&ihet hyl) -6-methyl - 4- (4-iuethyl phenyl )-2
Sfe?ofe@Qe'EE¥£gl¥1ﬁt§Vﬁ| gﬁitwé—bmﬁﬁ?&a&wmt-@—A4ﬁi xture

0 5-—(hydr oXymet ny - 6- net -4- (4- net hyl phenyl
methyipbpenit yt areesneloyriding3syl Hnegtfwlﬁ %ﬁ%aje‘a,‘ecey )

Raney- ni ckel. (2 5%_ AP ' jtigl) sand

nmet h_érﬁlo‘itl gboﬁ?%esthﬁ rél)r ggﬁg? HI?%om tgln%eé%}y&ré f(gr 1
mé”chg/l cayspabetedphie witdeotanhydl 0geh @t ripspmerod)ain toluene

0.3-0.5 MPa. The reaction m xture was &ilt red, ,and .
Hﬂﬂéﬂﬂiwﬁﬁaﬁéo%@%'@bﬁi@ﬁ?ra@%ﬁ bRl 1se EggzangégﬁTééydrlde

The resi RS, i | ved o r dy 3
rO R R By e ap B R Gl ki Rsber 30
mifo| JTheasbadtiedd mindurtee wasx alilewedststWarmednd stigsad at 0°C

temperature for. 1 hr. The reaction m Xture was
forcedtPat eaouﬁla%rr_?a_é{ﬁ@é’d mfr?‘%%@ﬁr‘@?s a?’]éaﬁ?%elsro Lopgaot (2
nRS RN heddRey St A8 ERIFugahummo Chr o reid gapiy taddaqueous

reprystalllzed fromdiisopropyl ether-ethyl acetate t
sadiginv dnydregehthsbemaipouiid 0. Brrg adge@| d Bmynigtyrg was

whi t e. powder . S 41 MH) . -Step G .t - . .
si‘[Jsgr% GHERN Fljlpgléa%éli%y o_r4_5 %\SB ne?%y%%e%%%glo{n mixture
waL-HRRRE Bt Yk By £ el Py B-didar®iayk} (0atbankt & Themtdltl, eand the

conpound (5.7 g, yield 93% was obtained a s ,
nipgiund ees etysrafsdt renAn darpggaynre for 1 hr. The reaction

(hydr oxymeth - =14~ - et h Y, . .
oL B4 Wy e cagesosty i
1N hydrochloric acid, saturated aqueous sodium hydrogencarbonate

and saturated brine, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was
crystallized from hexane to give the title compound (0.48 g,
yield 80%) as colorless crystals.

MS 427 (M+1) .

Step F. tert-butyl { [5- (cyanomethyl) —6—-ethyl-4~- (4-methylphenyl) -

2—neopentylpyridin—3—yl]methyl}carbamate

To an ice-cooled mixture of tert-butyl {[6-ethyl-5-
(hydroxymethyl)—4—(4—methylphényl)—2—neopentylpyridin—3—
yl]lmethyl}carbamate (2.0 g, 4.8 mmol), triethylamine (1.3 ml,
9.6 mmol) and tetrahydrofuran (40 mL) was added dropwise
methanesulfonyl chloride (0.56 mL, 7.2 mmol). The mixture was
allowed to warm to room temperature and stirred for 30 min. The
reaction mixture was diluted with ethyl acetate, washed

successively with water, saturated aqueous sodium
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g, 15mol) by anethod simlar to Step Eo f
Reference Exanple 1 , MS 422 (Mtl) . Step H. [5-{ |
woOReasetootwus oxycar bonyl ) am no] nethyl }-2-nme t hpCTAB2006/304177

- hyl ph
e B Aot SRS BV L o2k o
ma@PEak BRds l§a’@e Vgﬂcf %oﬁ%@ﬁ%!’fa“cé@rﬁﬁc%ﬂ dhtled{ ﬁ:éssure to
cyanonet -6-nethyl-4- (4- methy | phenyl

glmeediﬁemthTbilwwr}Oowﬂhym}n@mﬁwﬁt}e%% Blg‘l (&

oeb B - B AR LT LR P e =

a Crenk- py&@%&@arzbmyj) anhBotraes hytddudt, @-.6 g) was
di i sobutyl - (4-rmet hyl phenyl ) pyridin-3-yl] acetic
dl@@pdvetiepn/sa nyeiuRg F agethpltol bkoltftk aHbar®@dUnder  a

ni t en t
te§r yP£g£ g??lﬁﬁ %rﬁmﬁ?hgi§£5%§b carbonléféigneo .77 mL,
5 (7151mb'l|) Lhmwas Madeed-fadiyaamhypdl imef {®2ide teSFahyord furan
and the m xture was heated under refl ux.. A sol Létign 0
sqlutigst Kyt 7 20bent ahdmO 1) 2WsTg Sugcessiily jrided thereto.
Tre $p9L9%86n iétﬁf%)wé’@%tﬁ‘%&ieé dt OpYS & dmpe it ®re for 10 min
suspension, and the m xture was heated under refl ux
arfd)rco&clenSraﬂae nedet nmdumexit pressase pOLﬂfl”eEd rastiduecwas

water, and the m xt shed Wi t.h xa
e T o
of@ﬂﬂlcﬁﬁ%&g¥lw§5h§f1eﬁwﬁ%é?“éhﬁ9ﬁr$@§ Maghed uM ISl fate and

saturated brine, dried over anhydrous nmagnesi um
ccnde‘rﬂ:u:etaddundar, ergdetest pmerlr redutledl preishif @agopurified

iV, he t e conp und
SERE e o R e
héﬁ@neJ%t%Qizaaétété*téndlvézt%% t2HledcomPournd. @ Mz )y, yield
344(2H s) , 374 (3H s ) . Step B. nethyl
9Z% )arfisn@- FhABEhPPHEKTE 2- enoate A mixture o f et hyl
Mélfr%eé I 3 oxohexanoate (4.0 g , 2 5 muol), ammoni um
ceta 989,25nm3|) acetic acid (1.5 nm, 25

%@lhé a{r5d {t[QEéeﬁebl(lﬁ&Oydfdl)bOM)bﬂdiheﬁlﬂeltﬂdfel}‘r%‘fdullwlf‘ér (4-
rs
methylphenyl) -6-neopentylpyridin-3-yl]acetic acid

tert-Butyl { [5- (cyanomethyl) -6-ethyl-4- (4-methylphenyl) -2-

neopentylpyridin-3-yl]lmethyl}carbamate (1.9 g, 4.3 mmol) was
suspended in 6N hydrochloric acid (100 mL), apd the suspension
was stirred at 90°C for 24 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was
partitioned between ethyi acetate and water. The adqueous layer
was alkalified with saturated aqueous sodium hydrogencarbonate,
and tetrahydrofuran (200 mL) and di-tert-butyl dicarbonate (1.5
mL, 6.5 mmol) were added. The mixture was stirred at room
temperature for 17 hrs. The reaction mixture was acidified with
1IN hydrochloric acid and partitioned. The aqueous layer was
extracted with ethyl acetate. The organic layer and the extract
were combined, and the mixture was washed with saturated brine,

dried over anhydrous magnesium sulfate and concentrated under

66



10

15

20

25

30

using a Dean-Stark trap. The reaction m xture was
allowed t o cool to roomtenperature, washed with
weabasroatsas brine, dried over anhydrous anneSiBUTUPNWWNMYW
sul fate and cang entrate der. reduced _pressure.
SRR ulit (he g SEMSEURRIATYS HHia oas
a§hs opetegrplkrt o give the title conpound (3.0 g

yield 75% a s a pale-yeIIOM/oiI IHNVR(CDA 3 ) d
MSO4@5LM+61|-)| d, J=6.4H), 180195(IH m) ,

R%f% Sfue %xg{r;]ﬂFnE) 1- g;@%ﬁggoﬁet)ny; %g&]&ﬁtyf—ﬁ—methyl 4-

m@wﬂftﬁm‘ﬂym piye08inas eyl\zl%;cteﬂyls-u;ypnoiz?namlde
d6-d||sobuty_l-4- (4- et hyl phenyl) -1, Adi hydropyridi ne-

L was obtained a s a crude product from
séeﬂez&hyﬂer%—%%ﬁxw%&éf (RE: (—Zz—ia%;noéa&eﬂ?i9pyxpro11dm 1-
O tdar genyae anma Mmetnyl

v B} -a2d dsepBehyat) hgzl—ljleaﬁbﬁtybﬂ@ateezl{y’i—ﬂ d4-m@tBy hpinén v pyrd din-3-
nmethod simlar to Step Ao f Reference Exanple 1 . The
iiﬂﬂﬂéﬁédﬁﬁﬁﬁﬁﬂL%ﬁ 8 g, yield 65% was obtained a s a
whi t W£%Hrg'6¥“ %h?[%EQQELEHEHQVHaﬂ%dﬁyﬁ leno]methyl} -6-

met hodsimlar to of Reference Exanple
11@%&1{@@@)&5464 Qsln(e*awlphemdl Y6;L81Biz)3 -vl]l@ageiigHacid

8 Hz 2.17-2. 34 2. 40 H ,
(8. 99 g o A o) . 5 Tae et dg, (b2 g 258 mdy) g1 -
agaéghiéﬁilé%dﬂ -1~ glgzl ﬂf@ §Lﬁetréﬁé%ﬂ @uroﬂﬁﬁﬁy| 5-{

[ (tert-butoxycarbonyl) am no] nethyl
heka §berngihosphetendt hy| gheh )ImrmldotainﬁlaNerétmthsslfomamde

ni onethy )s d b t hyl nyl

(ROEr T SR8 Sneadf et asinatd: saRC s REs v,
réa@tﬁ@@:ﬁhxﬂhﬁ@ m&@b@biklﬁioﬁédﬂﬁéfwééﬂuﬁnﬂjlIEGBMBtBaEEd water.
(4.8 g, 13 mmol) by a nethod simlar to Step

Thef eFéalc Bedingl ¥as washed THFIRIGTY w&éhc?%lérated aqueous
g&??ﬂcﬂy ) ﬁ%&%ﬁ%ﬁﬂ%@guéﬁ@ %é%hfgee&M$§lﬁgdegrled over

er I carbonate M) room

ahhynﬁmuﬂLmagnammmmthalﬁhkeuamdvmuncﬂntmaéedfundeﬁ neduced

and -
pressure. The residue was purified by silica gel column

chromatography to give the title compound (0.49 g, yield 81%) as
a white powder.

MS 523 (M+1). ’

Step B. 1-{[5-(aminomethyl)-6-isobutyl-2-methyl-4-(4-

methylphenyl)pyridin-3-yllacetyl}-L-prolinamide dihydrochloride
A mixture of tert-butyl {[5-{2-[(2S)-2-

(aminocarbonyl)pyrrolidin-1-yl]-2-oxoethyl}-2-isobutyl-6-methyl-
4- (4-methylphenyl)pyridin-3-yl]lmethyl}carbamate (0.48 g, 0.380
mmol) and 4N hydrogen chloride 1,4~-dioxane solution (5 mL) was
stirred at room temperature for 2 hr. The reaction mixture was
concentrated under reduced pressure and the residue was washed
with diisopropyl ether to give the title compound (0.37 g, yield
82%) as a white powder.

MS 423 (M+1).
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concentrated under reduced pressure. The residue was
purified by silica gel columm chromatography to give
woOheostovedie conpound (5.8 g , yield 95% as a WRCTAP2006/304177

R %vvder. %é%ﬂé?g gg/lé-_ é[%__ | SteE E,. li)'gégibgtél J{_:;5_- thyl-d-

z)méﬂrg)lrph%nxﬂl byeidyh-3-carnbamat e } Acgoh vt asyfz Rty h -

(tertbuto>3<’ car bony] )am no] methyl} -2,

rrL %mmtwa& added—lﬁlémmmmqae@aennsg pime’a}mml (6.4 g,
obtained m xture was stirred at -78C for 30 nmn
30| Teed REGPRERF P8 oot Hhine stimvided farthe Meimodrslesraibed in

gl 9AGL) QY XbYbe Wag, aﬁ@%ijﬁ%ha% ebl by A0d dae

mxture was stirred for 15 mn. |umsulfate
tdﬁcamcﬁioamna@lugO)mmSNém tdnmoeaddedlynaidcﬂé@ pabaswiem

was stirred for nsol materjals re,

carienatey G- gnd %Jd Paastygt%hvf e (3.6 mh, 45

mlfl% 1 ahfs &t thscweshivag §@if‘féc9rhﬁ’\’exrc%nf3%b@%9tu§é‘dfor 12 hr.
e 'm xture was concentrated under reduced pressure.

THher gadiidue miasupar v&$ ecbrpyergidaites gedecor@xﬂntped pressure,

TP SR A AL FP R B 3 o vt
TRE ¥ th¥lalyer2wa - Whised Uk %at(lﬂrataat bylphempied over

pyridin-3-yl] met hyli\ﬁ;ar bamate The title conpound
aplzydrays n;ag@sne@lgmwu te b ﬁ@él%@taamm@nma@duced

phESTUAE LB Kot hite Iy UL 1 2enofiof S0P |-

pdBadsgm H&d&o&ﬁdh) (bygn weet haitlesi, mMahar the ﬁixﬂuﬁé(wés stirred
Ref er ence Exanp Iel. MS 450 (Mtl) . Step G & g
2 (@It TBit dxOE ar BEHY I JeaH1A8] THEEHGS 3, Concentrated under

r%%?%é&%égure, ahd- FREMYLLDaRY bk sPYEI-EE P1 Srdd IbAGRIC ethyl

acetate and water. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate and concentrated
under reduced pressure to give the title compound (2.6 g, yield
35%) as a yellow oil.

MS 247 (M+1) . ‘

Step B. hexahydropyrazino[2,1-c][1,4]oxazin-4(3H)-one

hydrochloride

To a solution of SFbenzylhexahydropyrazino[2,1—
c]l[1l,4]oxazin-4(3H)-one (2.6 g, 10.5 mmol) in methanol (50 mL)
were added ammonium formate (3.0 g) and palladium-carbon (10%,
1.5 g), and the mixture was stirred at 80°C for 15 min. The
reaction mixture was allowed to cool to room temperature and
filtrated to remove palladium-carbon. The filtrate was
concentrated under reduced pressure, and 4N hydrogen chloride
ethyl acetate solution was added to the residue. The

precipitated crystals were collected by filtration, washed with
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The title conpound (1.7 g , yield 679 was obtained as

a white povvder fromtert-butyl {[5- (cyanonethyl) -2,
w6-20bgv090ﬂmtyl - (4-met hyl phenyl) pyridi n-3-yl pcoarivgé/3o4177
. .carbama ”
o tidp SFObT Lot G LETe F RO S HAg e SiveCthe title
co%@o%h@nQ§ gxénpyfel"d [d=4f) Bt grpabet Al Ryde) .am noj

yl} ethyl -4- (4-nethyl phenyl)
MS. a&WéMméht.yl pyri di n- 3- yI] acetic acid Step A . nethyl
2

D ; C
[A-DxS-2-, 4iazomaydﬁwﬁaczm@[g I-lc]451,n4_] oxzﬁmml )LHand

tolfuene (200 nl) was heated under reflux for 12 hrs
ylisithy ldppsadisr ar ¥l ipefhvlykarba®gai@on ni xture was

allo I

o BRL b oL PO BT LR S WSl Wildbutyn -2-
m@:lﬂyfl@cfllﬁ anﬂanprﬁkmmﬂ gjj/runidﬁr—:%r-gﬁ]meeit:m essit e0.d3 g, 1.0

give the title conmpound as a crude ct 2. :
miglap W8S, IAEPRYYeS- by dhdlsligefpy L jorpan ﬁ‘l"rSMSIa}Id

|

T

a.s&glnggol L. Sp%OIUa:tha@klﬁogr;aZQlﬁh‘Dﬂ’J) 1p|1pé3r,|3d| ne

.9, mMmuol ), acetic_aci

t%ﬁﬁfﬂﬁﬁﬂﬁ%Héo??B@ %%ﬁa 49Q§P§8ga%8e?8 g%l%m:%orngmﬁg and
tf%%ﬂﬂ%f%m@ﬁ@n §t§5kmﬂrap55Eﬁ%lﬁeﬁékéoﬂd@édIUhﬁiw&% mixture

allowed to coo to roomtenperature, washed wth
w&&ﬂaﬂuﬁm&d btlneomdt$mﬁﬁﬁﬁhyreaﬁﬁydﬂ%u@rﬂagrﬁhﬁlﬁﬁaCtlon

| fat e _and_concent d
L Sl -SEREILL AR MEL O S B SRl Sl e
o PGl ONial E'Qa@swésﬁé&dﬁﬂﬁﬁﬁﬁﬁbeﬂ§ ﬁlgh)lN H?draahﬂ&aic acid
product (5.7 g ) and the crude %roduct g. )
al@ﬁbtaﬁtn]é’@ ied BrépeA SFleRfianed Eﬁaﬁﬁﬁemq%%'?ﬂém sulfate and
BISY, ec%d MpAER! ECafeld and 1hg M LWL RS fied
T rES i] he reactlon m xt ure was

byqnﬁﬁnkf@k&dcumdﬁn tledommeth ragdyuped andstakl rzsi den

was partitioned between, etﬁx{ , .
hexane-diethyl ether to give e title compound (0.42 g, yield

74%) as a white powder.
MS 565 (M+1).
Step D. 8—{[5—(aminomethyl)—6—isobutyl—2—methyl—4—(4—

methylphenyl)pyridin-3-yllacetyl}hexahydropyrazino[2,1-

c][l,4]loxazin-4 (3H)-one dihydrochloride
tert-Butyl ({2-isobutyl-6-methyl-4-(4-methylphenyl)-5-[2-

oxo-2- (4-oxohexahydropyrazino[2,1-c] [1,4]oxazin-8 (1H) -

yl) ethyl]lpyridin—-3-yl}methyl) carbamate (0.42 g, 0.74 mmol) was
dissolved in ethyl acetate (2 mL), 4N hydrogen chloride ethyl
acetate solution (3 mL) was added, and the mixture was stirred
at room temperature for 3 hrs. The reaction mixture was
concentrated under reduced pressure and crystallized from
hexane-diethyl ether to give the title compound (0.39 g, yield

98%) as a white powder.
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acetate and saturated aqueous sodi um hydrogencar bonat e
The organic | ayer was washed with saturated brine,
wdnietoeaer anhydrous magnesi um sul fate and PCT/JP2006/304177
concentrated under reduced pressure. The residue was
M3y #PPiMEd) by silica gel col um chronat ography and
rReterehakl E£8fpid Ofnzh—%anem@h!amét@wta@ﬁédb\ﬁly\leztﬁethyl ~4- (4~
title conpound (31T g yielrd 45% as a white powder,
nerpblyfliohgnpd )wrldl_azl-@cylit—éb[@- mn‘ettlmulfonyl)phenyl]acetamlde

-d. -cyano-2- et hyl -4- (4- nethylphenyl) - 6-
—QEQQ%Eﬁﬁ%Eﬁié%tinate To a solution of nethyl

St%yman Qe2tebiyyt 4t [ A-4soiRithy - pheayhy]-6- nﬂe&mm&bhbnyl
dlnydrOoyrldlne 3- carbox late (3.0 g , mol ) i
1 pid Faipel ) ok 1d PRhi ﬁaomﬂthylrmyafldmﬁ-
r| |trate (11.8 g, 21 mmol) in water
y(ﬁ i ahd? enperature. The obtained m xture was
stirre@ attleosvtesres atourss @orysemdns%%miwEthhhaoned as
bet ween et hyl acetate and water, organic la 3{ ghas
RIS SEBObET (bl i L A GREPRRY DR Ry
%ﬁﬁﬁ' enCAEDPR fﬁéiéﬂﬂﬁé%ﬂyibﬁ%ﬁ91Pﬁyﬁfdlﬂﬂ3i§i]%%%&lc acid

rous mg eS|untsquate and concentrated under
(a e’ﬂlmged 1pr1ésmmole itk 3r-aat¢hlyéswé§0nv$@mialinez dydreehloride

hexane eth C e the e C d
0% G ed¥y STk kit RGer L A %%1%%# of! §pggPence
E;%m nethyl 5- (antnonethyl) -2-et hyl -
(4- nethylphen ) -6- Zfentylnlcotlnate A ntxture of
HrbMRY I( CECtya60029%t h@ﬂr— (B=mét- Ry Hphenyt 38 - 62H, s), 2.18-

2 8 N m55f abbobiy. diktork "€ (4 L) ki ol nnd %k§'8 7.4

HAL) A S(t3ttrrepl,a3 F@omi,enyer at.ose (ry 4, hr =r ns a Hz), 4.23
sealed tube under a h dr ogen atnosphere at O.

(NPa.s)Thé - ﬁ@adﬂﬂonm)m xtitle Wik | PeTedafdi®he 7f |2I5t f&fe & I
= Wasy goncent 3t edyunder sreducedspr esplyses Bhe (1n, m), 7.76 (1H,

d, J=8.7 Hz), 7.83 (1H, t, J = 1.9 Hz).
Step B. 2-[5- (aminomethyl)-6-isobutyl-2-methyl-4-(4-

methylphenyl)pyridin—3—yl]—N—[3—(methylsulfonyl)phenyl]acetamide
dihydrochloride
To a solution of tert-butyl {[2—isobutyl—6—methyl—4—(4—

methylphenyl) -5~ (2-{ [3- (methylsulfonyl)phenyl]amino}-2-
oxoethyl)pyridin-3-yl]methyl}carbamate (0.45 g, 0.78 mmol) in
tetrahydrofuran (4 mL) was added 4N hydrogen chloride ethyl
acetate solution (10 mL), and the mixture was stirred at room
temperature for 16 hrs. The precipitated crystals were
collected by filtration, washed with ethyl acetate and
recrystallized from methanol-ethyl acetate to give the title
compound (0.31 g, yield 56%) as crystals.

lH-NMR (DMSO-ds) §:0.99 (6H, 4, J = 6.6 Hz), 2.14-2.23 (1H, m),
2.36 (3H, s), 2.80 (3H, s), 3.12-3.18 (2H, m), 3.18 (3H, s),
3.63 (2H, s), 3.79-3.84 (2H, m), 7.21 (2H, 4, J = 8.0 Hz), 7.34
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residue was purified by silica gel colum
chromat ography to give the title conpound (1.00 g,
weizaletho@3%9 as a mhite powder. MS 355 (M+ 1 )PCTﬂmnmwﬂmrn

(2ot fyl Broniyt§ 5L mdogeity ey P i y17 O iy (TR ) 8-16-

8 q%rte@ﬁmﬁ A sodutizn efy mebhyl (B, (@i nonet hyl)
- 2- et hyl 4- (4- nethy Ipheny 1) 6- neopent yl ni coti nate
(0 . 50 g, 1.4 mol) in toluene (10 nL) was cooled to
]8C ang 1 Mdiisobutylal uni num hydride tol uene

i oR (3 3 nm, 4.9 mol) was added dropw se over 30

Hﬁﬁlﬂ he obtalned m xture was all owed to warm and
7S atX00C for 15 min. To the reaction mixture was
add i sqpropganol (2 nL) and then added

of uran (10 nlL) and saturated aqueous sodi um
hydr dgencar bonate (4 nL) were added. The m xture was
stirred at roon1tenperaturEabbe 5 mn. To the reaction

e ERVY (N + + 1 : y2
Exl;l Xttt 2J_VV(Jl:’ aUUl:L R.ZI-ILCIL-U Ryl di car Qﬁate (U. 491 Hh,

21— RE-AXture tirred—gt—room

1t enpet éFé?%t¥% YiThe rp é Fon i i (taﬁé was di | ited
Wi th ethyl acetate. washed successively with IN

2 hydr o¢hkobiityaci d,1sdtunyat ef4ageeoys so@ium 2HC1

hydr ogencar bonat g and saturated brine; dried over

3 Ay dT s S HED fSI Ifate| gogdFRPcenteat ed unded 2ucl
reduc&g Pess Q%L resi due was cry>taII|zed from
hexane fn gi \/e_t_hg_t_i_t__l_e compound—(0 vi-el-6-80%

1 as col BePESEtEtystaiwl M s 4é7m?Rﬂ?} _gﬁep F . none
tert-butyl {[5- (Jcyanonethyl) -6-ethyl-4-

5 (4- mef hybpbatyl 1l |JetiBrineopentyhpyhydi n- 3-yl [anmet hyl2ZHC1
carbamate To an i{ce-cool ed m xture of |[tert-b t?ﬁ
{[6-efhyl -5- (hydroxynethyl) -4- (4-nmeth nyl)
-2-negppentyl pyridin-3- yl] methyl} cafba (2.01g .

6 4. 8 mmlehpehtiet hydtangine (1,3-mkihPl6 nggjwz and |none
tetrahydrofuran (40 nL) was|added dropvmsiaj

7 neopentyl ethyl 4-methyl O%fHa 2HC1
‘0
—N‘Q
H
8 neopentyl ethyl 4-methyl |-0C-CHs 2HC1
9 neopentyl ethyl 4-methyl —Q O\fo 2HC1
. \_0
HC
10 isobutyl isobutyl 4-methyl QsLH3 2CF5COOH

Example 1 [5- (aminomethyl)-2-ethyl-6-isobutyl-4-(4-

methylphenyl)pyridin-3-yllacetic acid

Step A. methyl 5-cyano—2-ethyl-6-isobutyl-4- (4-methylphenyl) -

1, 4-dihydropyridine-3-carboxylate

Methyl 3-aminopent-2-enocate was obtained as a crude

product (11.5 g) from methyl 3-oxopentanoate (12.0 g, 92 mmol)
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met hane sul fonyl chloride (0.56 ni, 7.2 mml) . The
m xture was allowed to warmto roomtenperature and
Wepgt{frﬂe@ﬁﬁlor 30 min. The reaction m xture was HCTUP®A6/304177
Wi et acetate, washed successively_wth er, ;
bysétlﬁ?gicé%séﬂﬁ GESEQQEFW&% @gfeﬁlgﬁa]fﬂ'éaa%%igva&' A mixture
ofsglyé@&ﬁd-abfdx%exgﬁéﬁgtﬁyﬁé @Hhmdgouglﬂmwﬁi U tolualdehyde
sul fate and concentrated under reduced pressure to
(19 0eg[ 59% mmctlent PhReokstae botwA0 mni Jofl WEPRYt acetic acid

LB Bpert T P SOy el T AaRe SR FaRaT S Tt

fobl Ugdenps adiiGly G2 DRag-ptarfheras udeher adact i62. Bigyre was
was di ssol vedq

in a mxture of acetonitrile, (40 i n .
alﬂgwr;@;h?@lr@?@# P (APTibETR SE R HES hyW%?hl%% eWJcéh tﬁ?ﬁlﬁ%ﬁg brine,
0, ni., I t i
axt Plorvae Faifamya sraRsstul] (RN prr TRegHated nder
re¥REedSYEEES e eloy gadded-t BemetloylHitimrotlar-ded4m xture
was stirred at roomtenperature for 10 m

megbiidBRERE RFUAEE trédGcad presd @roﬁpgt{]égﬁggé.m%he crude
prgﬁgk Lg?fgg)Q§£%Q%% %Eg¥bm%ﬁ€£§ﬁ§iQﬂgxﬁﬁkﬂﬁahéﬁ b1ine,g) of

e organic layer was dried over anhydrous
nefrRgilesi i sop drat-© -andatenvene r dt sgb reteritr egeség acid (20

it e e e e
nd&%é?geggég%%négﬁﬂfgﬂéd‘&n@EYeréa@cédtﬁﬁééﬁ%ﬁﬁoahd €the Yolgtained

) I_ as a white powder. MS 436 (M) . Step G
oranpﬁ-plﬂ(We$tw&nh%&y@@mbbﬁyppeah@r@ﬂv%ﬁﬂﬁyﬁitle compound

-2-ethyl-4- (4- nethyl ph .
<£19)°-?769ne§b§?1?y§%§/)r i r?)éSP)]f%ﬁ%gccé%llb acid tert-Butyl
v [39 (my?norrpt hyl) -6-ethyl-4- (4-nethyl phenyl) -2-
neopentyl pyridin-3-yl] nethyl} carbanate .9 g, 4.3
SterB). wathylspeeRRP19T ARVRTATABAPREY £ 4ci4T (100 nl)

macd ttple'n YSR gg{%e/@s stirred at 900C for 24 hr. The
——ekgﬁ’étgr—gﬁiniﬁfure—was—concentrat ed under reduced
presswy @, sandtibe ¢ shakieywds qyandi-2+ eblevl bet esdwtyl-4- (4-

et hyl acetate and water. Th
methyylphenyl)—1,4-dihydropyrideln%%983?b$>%¥f£te (29.7 g, 88

mmol) in acetone (750 mL) was added dropwise a solution of
cerium ammonium nitrate (120 g, 0.21 mol) in water (150 mh) .
The obtained mixture was stirred at room temperature for 5 min.
The reaction mixture was partitioned between éthyl acetate and
water, and the organic layer was washed successively with
saturated aqueous sodium hydrogencarbonate and saturated brine,
dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography and crystallized from hexane to give the title
compound (13.9 g, yileld 47%) as a white powder.

MS 337 (M+1) .

Step C. methyl 5- (aminomethyl)-2-ethyl-6-isobutyl-4- (4-

methylphenyl)nicotinate

A mixture of methyl 5-cyano-2-ethyl-6-isobutyl-4-(4-
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was al kalified with saturated aqueous sodi um
hydrogencarbonate, and tetrahydrofuran (200 niL) and
\VdanEDMHbutyl di carbonate (1.5 nL, 6.5 nmol) RETAP2006/304177

dded t d
met RV EP T SR Pt tr & vtk FESRiaP Chiep Ry (25 mt)
258Y dHREBLOT A& ( %dm@?ir bhdi Re@thnJihe 2agueoyswhayetirred at

was ‘extracted with ethyl acetate. The organic | ayer
50s@dfahel ém race ﬁ@aée@ow@memdegn@ Perapge ur Erewdhere at

a at ur at ri s
0 .ﬁgéngﬁdﬁn I Su atreeaacng Concen reatvzads etrr%g%}ﬁ ga the
fiAR@SSHI Rak Oc@hdeh ihe &d hhaeEOﬂﬁmmwéﬁ(ﬁké%smre yi Bhd residue

94% as_a white powder. MS 455 (M+r 1 ) . Reference
wapx dappelsed.-In| QXQﬁOﬁg&@Fh9|a01d and ‘the solutlon was

wa%%%pggggﬂt¥£?%&rg%d£ t @ﬂe 8&&%“1 er was separated,

acety L-pro |nan1de i hydrochl ori de

al¥aep fhed Wieth- $%ﬂaﬁuddu§-éﬂmohiﬂsandlbxtracted with ethyl

(am nocar bonyl ) pyrrolidin-|
aqgﬁﬁ%@eth?h? &x{ Eﬁﬁﬁnﬂﬂs @a§§eﬂywlgh saturated brine, dried

hgdk?ﬁ?nﬁé gidﬁ.%U§Ta¥E]Hﬁdhadndéﬁﬂﬂ§H@@t%nder reduced
xtu (tert-butoxycarbonyl) am no]

pﬂéssmsebhbygiﬁenemmyﬂlb%e @¢mpeuh9lp%@nylg,;xmahﬂ QD%Yya? a

%eetlc acid iO 50 g, 1.2 mol), L-prolinamde (0.32 g
paleyogapgs) $11-0 (7- azabenzotriazol-1-yl) -1, 1, 3
MS %4ﬁqhgqyethyluron|un1hexaf|uorophosphate (1.1 g, 2.8

mol ) and N , N-di met hyl formanmide (20 nL) was stirred
Stap Doortretfén,b_gt_‘al uf Ee6-rezﬁh>fﬂ65hr<bydrrﬁzsymet~n~yl Jore HisebuEEl—4-
grand water. The
B WA —stecess sFy—w th saturated
aque@ussoa@@l@m B)‘Zdlﬁ@ﬂefm&T—b(@lﬁﬁhemaﬁﬁy$a{-fm-F@iIlqu-tlelsebutyl 4-
dri ed over anhydrous magnesi um sul fate and

(coeddmlhenyl inteet Faffc dd (pledsupé. ek gy tpieeRgs (280 mb)
wt e Y Shla&ccalggﬂ gg%eﬂatﬁ&immtrﬁﬂr aRAYiHE GbVEene

e conpourld d 819 as a white
sqlavden (141 mL, O. 21 mol) was added dropwise over 90 min. The

obtained mixture was stirred at the same temperature for 10 min,
and ethyl acetate (20 mL) and sodium sulfate decahydrate (69 g)
were successively added. The reaction mixture was allowed to
warm to room temperature and stirred for 12 h;. Insoluble
materials were filtered off and washed with toluene. The
filtrate and the washing solution were combined, and the mixture
was concentrated under reduced pressure. The residue was
dissolved in tetrahydrofuran (180 mL), di-tert-butyl dicarbonate
(14.5 mL, 63 mmol) was added, and the mixture was stirred at
room temperature for 1 hr. The reaction mixture was
concentrated under reduced pressure, and the residue was
crystallized from hexane-diisopropyl ether to give the title
compound (15.7 g, yield 63%) as a gray-white powder.

MS 413 (M+1).

Step E. tert-butyl {[5-(cyanomethyl)-6-ethyl-2-isobutyl-4- (4-
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‘yiprﬁﬁ?ah}ef (20 8hat 80T & SARET &

MS 523 (Mt 1) . Step B. I-{ [5- (am nonethyl)
-6-1sobutyl -2-net hyl -4- (4- nethyl phenyl )pyridin-3-yl
woaowstogoo1s - L- prol i nam de di hydrochl ori de A m XPATEPWNG/304177

LLertrhutyl {18:42- [(

e %y lcarbamate

- 2- oxmetdy lice2chsobyt Mixﬁzf@tJB/|ter4:-b(léymel hy ey 5-
pyrldln-3-ylg met hyl } carbamate %O 48 0. 90 mmuol )
(R QR

dgeR-ERPBR W4 (44-"@19@

mas concentrate

aﬂ»eh%ym@wqelﬁj

o Zaceghéth irl?@c 'Oo% ml,

pressure an

76 hensesighde t‘eaSah@sh@ﬁumﬂ h 1dﬂO| mp)r opy| aétide rdnt@pvgjsee

the title conpound (0.37 g , yield

829

%b@’eesu%oeﬂzghé-wsle Refemdnce 'EXERDI e %mg t{hT ghixture was

| t
%gﬁrr%?@ %gn%?§p§/€%gi%y3wét]g§a§ééyédded to the reaction

miﬁemﬂﬂydﬂmbymazmm&tﬁrelwasjQthadkedawuhh4etByﬁ agaimte. The
L JE% B P oRRE S HCEH TG Y SHEREEF el g eots (SBdinm

h HReRBZhA2s ¥ tdrdih @ahe( 644184, 03@1: ngFHydrous
prepared by a method simlar to the nethod descri bed

magmne]umw@dllf@tenandge@lcaﬁraz@mumg raéueed(gwaﬁ_r)e to

an dro 63
TP ki LmbensERRv At AR RE R T Lt B ooty -
4Chh%éﬂ®1(§he@mpyﬂ5dﬂﬁowy1]I@t%yuhmeﬁhxheselmsate as a
stirred at roomtenperature for 12 hr. The reaction

crisle o dBRcant r aTled il HrecucEd (BPegburas difolved in

LB f80L due s cRacLE Lopess g

ani c | ayer was

e %E‘E%tht %P&fagﬁn(‘iso ml)

urate

tbiméﬁhythkaieowembanhyﬂtbws (GrHgmES| ¥é smbi pt endnd M
concentrated under__reduced pressure. The reildue

taF%%]%IFR/Bé]fPHFYWnéPH‘aﬁéPOH@% FRYrahyEeLEPRnSH

S
UF b9 g 2L, 46

rmg % ddpd.eandet De iy Wik RS, St Théegbﬁélé&ﬁ)(ﬁﬂx@ure was

e reaction mxture was concentrated under
stedneédﬁpn&s&umempandtuheemeS$hmEﬁmasapdrcomcemﬁﬁﬁted under

bgltlc\:Neegnpxeetsh ure. The residue was partitioned between ethyl

acetate and water, and the organic layer was washed successively

with saturated aqueous sodium hydrogencarbonate and saturated

brine, dried over anhydrous magnesium sulfate and concentrated

under reduced pressure. The residue was purified by silica gel

column chromatography to give the title compound (15.7 g, yield

98%) as a white powder.

MS 422 (M+1).

Step F. [5-(aminomethyl)-2-ethyl-6-isobutyl-4- (4-

methylphenyl)pyridin-3-yllacetic acid

tert-Butyl {[5- (cyanomethyl)

-6-ethyl-2-isobutyl-4- (4-

methylphenyl)pyridin-3-yl]methyl}carbamate (15.6 g, 37 mmol) was

suspended in 6N hydrochloric acid (60 mL), and the suspension

was stirred at 90°C for 24 hrs. The reaction mixture was

concentrated under reduced pressure.
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acetate and water. The organic |ayer was washed wth
saturated brine, dried over anhydrous nagnesi um
weubdsabe1and concentrated under reduced pressSuPETAUR2006/304177

. give th Ltle co d (2.6 i eld 359

iurEen o b0 e A G sortelen S iR wiinletov,

ade?atd- Cl Thd, adudR2iaRet (3K) st ORLed Yy Gob| oshdendiclized
sol ution of 8-benzyl héxahydropyrazino [2, 1- ¢ ] [

1,4
widhaBNnaqueghy seHely hyelrgxideSSlwe)- i ﬁh@epﬁéﬁéne@ls%

kY08, SIS AT SIS (e 2 prs, and

t1sd ipreedpataB0fad afollztied. b¥heileaetican maxhedewnbs water
allowed to cool to roomtenperature and filtrate

_ ( t
ande fv-edphP| aHVemEanEratenets Fre r%%%l%\é?nl?@h’@@ngpai edlr
. pedyce %gyg , hydr ogen chl ori de et hyl
yl%ggtegtze?sg%ufgilgéf slg‘(?&gggWég%he resi due. The Y

E]mir@ﬁntg&t _ahﬁﬂiyﬁi?/sfca& Tovied,zoHi®ect ed by filtration,
washed wi t het cetate agnd _dried. under reduced
Ca&@é@@?@‘t@g?%é%ﬁé{'t i1 ;cBTanug%l-(l.s g, vield
raihd: @S BoPghe-yeld ow pender s4M S 157 (MH) . Step C .
tert-batyl ({2-1sobutyl-6-nethyl-4- (4-itiethyl phenyl)
MS 341 (B+OXO 2- (4- oxohexahydropyrazino [2, 1-c] [1, 4

E | oxazi g 25( I aﬂii_oél zJ elt)hél,]é-@é“ dg’ nES%-_yA_} g_t h%/lrrét hyl

natiRrpheBYl Y by2i diBt W1 14cetic acid dihydrochloride
(4-mernylphenyl ) pyridin-3-yIT acetic acid (0,43 g
1.0 i& aieitraasTdi 8sbl (ariwuoxNcarReryl) FBalmerevis -2, 6-

g and shexa j hz ; -
{0 eyl i doggald 6050
o.t(171- &mgﬂp?bphaé@iﬂﬁ -Bdderchcel ERamBle 3 and 4N hydrogen

et ranmet hyl ur oni um hexaf | uor ophosphate (0.57 , 1.5
chistddeadd 4r Al ekAYE atf HE (@ 35 ML) Ye§ #rb*rse%%’fe room
. Ad L he,m xt ur isrred.
t%ﬁgggﬁlﬁ%%Fb$h%nbééctf¥ﬁfyééaklhh figdturoomd enpiAttbeed
under reduced pressure, and the residue was triturated from

diisopropyl ether to give the title compound (0.048 g, yield
100%) as a pale-yellow powder.

MS 369 (M+1).

Example 3 [5- (aminomethyl)-2-ethyl-4- (4-methylphenyl)—-6—

neopentylpyridin-3-yllacetic acid dihydrochloride

[5-{[ (tert-Butoxycarbonyl)amino]methyl }-2-ethyl-4- (4-
methylphenyl)—6—neopentyipyridin—3—yl]acetic acid (0.14'g, 0.31
mmol) prepared in Reference Example 4 was suspended in 6N
hydrochloric acid (5 mL), and the suspension was stirred at room
temperature for 3 hr. The reaction mixture was concentrated
underrreduced pressure, and the residue was triturated from
diisopropyl ether to give the title compound (0.13 g, yield 99%)
as a white powder.

MS 355(M+1) .
Example 4 [5- (aminomethyl)-2-ethyl-4- (4-methylphenyl)-6-
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m xture was partitioned between ethyl acetate and

wat er. The organic | ayer was washed successively wth
WON?]%éﬂdoqlshl oric acid and saturated brine, driedTagpmne/304177

an r ous nesi sul fate and concentrated under
nep rllpw n‘?uué.yﬂw &tdSi 869 was purified b y silica

gel ﬂﬁlﬁaﬁ@t@% z&@wlyand ¢Lyméahyligracth finem-

hexane |ethyI ether to give the title compound (0.4
ne@penwépxdrizd% %rsyla] amttlé p@ﬂaﬂe@lhmﬂ@@é@r(lmﬂ X1. Os%iep2 3

i
mﬁé‘t)hwtéhéﬁf‘/ mcgf‘ yI 1 Zaﬁf "}YA‘% g%%%é?%%%%
ndﬁ%mallz@b[kltﬂ-4ND@ﬁUdbu% eaﬁﬂumOMﬁdxbﬂmdhwsdﬂwnnbdeunder ice-
tert- Buté ({2-isobutyl- b-nethyl-4- | th heng/
cocding2- BRe- th%m@oﬁa@p&ﬁﬁapapw%ﬁ%fﬁ@? fy éF [40r 4 br and

|
AP A e S0 LB S
okﬁ!élﬁhtéﬁec(:ggﬂhn%s wéhNa WGW1thI «I:Olcdieﬂaéldtylami:eitraed to give
Sol utl on was a e
g e EORBOTAR U D §r0, 3 HRLS, BIEL RS (T R PE:

MNES; o c(g]nge;ntrat ed under reduced pressure and
crysta ['i zed from hexane-di et hyI ether to give the

titl e scammanndetByBD-2rethyileldd gsm@tbsl]ghwlt Je 6=

G A58 (O e e Exgupl 8 Fofeod . 5, .

mﬂeafhwa@,ha%éblwalﬁmnn@céﬂl 7-meL§3, éﬂ@tiﬂyé sslhfraoyl was
eny ] acetam de di hydrochl oride Step A . tert-buty

ndjialsgledt yiith- At agueans (PIfEmhYPHeRdy selutipy upsler ice-

‘iﬁ;rﬁr}ﬁyl Sg,hf ﬁéh%%lﬁhﬁ %&%ﬁ%@l%?ie%?% g?f}?}%%‘é’ lc%t SSSnlaor 1 hr and

tHD. rfe%lﬂt,lmgl ek¢s84% W‘@J_Se Qiailaneeeddasycf_ystmmdrr omThB-
(tert-butoxycarbonyl) am no]

{
ob*@@mﬁcwcrzfsﬁ@tlﬁywene waslifs ﬁ%rﬁﬁe*ﬁgﬂms p%/”r%ﬁﬁ’l? yrer (5 ml)
&Q£ﬂfx?%bdglve monohydrate of the title compound (2.4 g,

yield 80%) as a white powder.

Elemeﬁtal analysis for CpyHszeN202 H20

Calculated: C, 70.94; H, 8.66; N,7.52.

Found: C, 71.12; H, 8.52; N, 7.45.

Example 5 N—(3—acetylphenyl)—2—[5—(aminomethyl)—2—ethyl—4—(4—

methylphenyl) -6-neopentylpyridin-3-yllacetamide dihydrochloride

Step A. tert-butyl {[5-{2-[ (3—acetylphenyl)amino]-2-oxoethyl } -6~

ethyl—4—(4—methylphenyl);2—neopentylpyridin—3—

yllmethyl}carbamate

To a solution of [5-{[(tert-butoxycarbonyl)amino]methyl}-
2—ethyl—4- (4-methylphenyl)-6-neopentylpyridin-3-yllacetic acid
(0.35 g, 0.77 mmol) prepared in Reference Example 4 in N,N-
dimethylformamide (5 mL) were successively added 3-
aminoacetophenone (0.16 g, 1.2 mmol), N, N-diisopropylethylamine
(0.20 mL, 1.2 mmol) and O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate (0.44 g, 1.2 mmol). The
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(0.50 g, 1.17 mmol) and 3-nethyl sul fonyl aniline
hydrochloride (0.24 g, 1.17 mmol) by a nethod simlar

WOSO(gBtSw@éﬁ of Reference Exarrpl e 6. 1H NWVR ( CDCP8Y/JH2006/304177

, J = 6.6
mli{T’IF'Fe rWas zstgrtfr(a§Hat r?onlIIZ eze a%q(:% TSD% a% h/.%s %,gl_?rizd 27
pal]tlt ﬁed‘@etv%e@ﬁe&ﬁg‘l S¢etate Aa%c( ZHtes.) Thé.Sbgdrdid layer

IH s), 6.90 (IH, m), 7.01
waezwaslmed sllcze@smzr)ely7w25h(aa¢u@ted3 agupoys H‘i? iyms0

hy&rggen%é%b%te fmgg%%i?:ﬁfrg?e larl_n I grgllze)i o%%%(ial(ﬂgf!ircqls

ma[rjrg?ﬁ §%g]h£elgl@f;éy |a}1d;j @Oh%@ﬁtlira{telf u"i‘RidIy |reducé4 pressure. The
ridin - -

rephéngl Wa%d%t@réoléél @Nh?éhlé@ﬁl @t d“éDl'Péﬂna C@&%ﬁsfgl foﬁghy and

cr L SHAE L8 B 5 TR (4 s P o

tlﬁl@ebbmﬂadurm/rwil%@; ykliemet 8% } a:arabaﬁuite pOwdSrg ,
0.78 rmol) in tetrahydrofuran (4 nL) was added 4N
MShydPéYeh) chl ori de ethyl acetate solution (10 nL) , and

stblea L6 €. 08, 19h R0 Bl (S0P LARANANYL o bony16a- (4-

Hre—precrprtatea (,rybt ars were collected by
nefthiilpathoh) - festheentvilipyet Hyh—3cet ]aQe’Eaﬁdde dlhydrochlorlde

e e i S e o v
tﬂi}luw ﬁm@%\é@h&ﬁ (@Hn@ogeﬂtylﬁyﬁl)dﬂi— 3-2.14-2.23
S

,_3,12-3.18 (2H
ylﬁutbeth&lleat%pa‘@)(,o 3267, ( DO smo ) MAR, @@S@éﬁednﬂ?

hygﬂg:_oge_% Elhl?ﬁﬁi _tI%L,lO aﬁﬁe)t?te7§é{,1r?rgorg BJ HEL 2 ggdH@le

sdihfthio® was8st BrirdBhat S:o)om té&perﬁtlﬁntdrl v )1 hrTablfbe2reaction
Exanple 1 [5- (am nonethy -2-eth i sobutyl -

mﬁm@l pRengPRCEYFTafier eme}f aeétlsc%gﬁ%s%%l@p And "tnb*residue
was cr%/stalixg 08~ gr(% *H’lls%ﬁr%%%‘_t ¥l:hér hée Bl |H€>h%|iwle) the

title compound (0.28 g, yield 90%) as a white powder.
MS 472 (M+1).

Example 6 1-{[5-(aminomethyl)-2-ethyl-4- (4-methylphenyl) -6—-

neopentylpyridin-3-yllacetyl} -L-prolinamide

Step A. tert-butyl {[5-{2-[(28)-2- (aminocarbonyl)pyrrolidin-1-

yl]-2-oxoethyl}-6-ethyl-4-( 4-methylphenyl) -2-neopentylpyridin-3-

ylimethyl}carbamate

The title compound-(0.14 g, yield 98%) was obtained as a
white powder from [5—{[(tert—butoxycarbonyl)amino]methyl}—Z—
ethyl—4—(4—methylphenyl)—6—neopentylpyridin—3—yl]acetic acid
(0.12 g, 0.26 mmol) prepared in Reference Example 4 and L-
prolinamide (0.046 g, 0.4 mmol) by a method similar to Step A of
Example 5.

MS 551 (M+1).
Step B. l—{[5—(aminomethyl)—2—ethyl—4—(4—methylphenyl)—6—

neopentylpyridin-3-yllacetyl}-L-prolinamide
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1, 4-di hydr opyri di ne- 3~car boxyl ate Met hyl
3-am nopent - 2-enoat e was obtained as a crude product
wORa6HIep1y from methyl 3-oxopentanoate (12.0 gPCTAR2006/304177

) by t hod Ste
Do PeaasO TR i oot -bOaL S s soan L ri 1 6
(afnthodafbon il Og%M&lldanthyﬁ dehydes {hkh 10 63 eth§1- 07k )

pi peridine (0. , acetic acid (1.05 ni,
merayﬂxphémyhhdzﬂmmmy(i@@md@)l—m]h@ttré@ Yeagbpmpage| (%-14 J/

I 1
0. oL e S teedr 1 1 i, e, B hvAPogen
chiashed wihil sataraieddinitnen d8ieg) overd ahkydiausre was

magnesi um sul fate and concentrated under reduced
stgresdupe r@og.&gmgprqtyrﬁeﬁﬁy|%u$5n09W3tquwa@4added to the

< SRS PUEDE bl Sl P L2 e L (0o

TH déeeptiodugyer Ma§ gl kalafrisat lyl B- @mmdpemzaqneaue
wer e dissolved in_ acetic acid % 0 n) d
anm_omar SoNAb1SR | 9@ EHTagH60 Mhrh 2o HIYL ARe A ctl ohe extract
) er r
L i RPN O P
sdJJfléattel ahe conpm’u:mht(é& Uhdgr, rgdeted aBdsmawean Ghangesidue
0
W3§-@VéﬁngdePHy?l%l?%dﬁﬂt§Pqﬂmn(ﬁﬂﬁﬂﬁgﬁﬁﬁﬁﬁﬁgﬁﬂﬁpd
%yéﬁgﬂlﬁaga FooR ﬁé&éﬂéialé%%XﬁeEBMér to glve monohydrate of
cyano- 2- et hyl - 6-1 sobut - nmethy | pheny 1)-1,
the diilnier opypbdnde -k mxwllatld ¢2%) 7a$g a V@ELtrﬁT@IOWdIE’ﬁ

acet nL r se a sol ution of
ﬁ%ﬁi %ﬁﬁgyﬁﬁ%nfa?éﬁggfﬁég ﬁgyvlO 21 mol) in water
Ca(ljéﬁa'ﬂe)d cTheoobb pimeds reost ure1was. stirred at room
tenperature for 5 mn. The reaction m xture was

Fopardsi 1G,068d 26t Weeh- &4 nyW, ddefate and water, and the

rganic .l.ayer was washed successively with saturated
M Ngl )
fgd%g5b ddi um hydr ogencar bonat e and saturated bri ne,
Exiniad over [3rhyat aose teginesi-ethyut-fat é-meichylphenyl ) —6-
concent rated under .
neopentylpyrldln—B—yl]—N—[3—(methylsulfonyl)phenyl]acetamlde

dihydrochloride
Step A. tert-butyl {[6-ethyl-4- (4-methylphenyl)-5-(2—-{ [3-

(methylsulfonyl)phenyl]amino}—2—oxoethyl)—2—neopentylpyridin—3—

yllmethyl}carbamate

To a solution of [5-{[ (tert-butoxycarbonyl)amino]methyl}-
2—ethyl—4—(4—methylphenyi)—6—neopentylpyridin—3—yl]acetic acid
(0.18 g, 0.40 mmol) prepared in Reference Example 4 in N,N-
dimethylformamide (5 mL) were successively added 3-
methylsulfonylaniline hydrochloride (0.12 g, 0.39 mmol), N,N-
diisopropylethylamine (0.21 mL, 1.2 mmol) and O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (0.23 g, 0.59 mmol). The mixture was
stirred at room temperature for 17 hrs., and partitioned between

ethyl acetate and water. The organic layer was washed
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reduced pressure. The residue was purified by silica
gel colum chromat ography and crystallized from hexane

\VazQEWWenage title conpound (13.9 g , yield 479CTAB2086/304177

ite powder, MS 337 (Mtl) . Ste . thyl 5-

SYCKREROHBL Ry 1 BAURALSE. PIBBAEY | SPOAEE%?@%WHFBHB%%@ and

sabheahi ARt € A dB MR 2ABLAYbus magnesium sulfate and
5-cyano~2- et hyl - 6-1 sobut yl - 4-

coptembrhybghenydd) niesbtdavabees2ard. g Thegimfdidue, was purified

. _Raney- ni ckel 5 L 25% aquequ [ ' :

by TG dRD] (288" Y WRLSERP PO SoBCTar BohEreR

diqs%@@bﬁg}lt HPgetHsialy 18 dukebegeno ay s phier eciatl 0 cdmPobnd (0.19
MPa. The reaction mxture was filtrated and the

g.f iited gt 8728 ondekaatedd oingerdeeduced pressure. The

md Sqﬁgly@s di ssolved in IN hydrochloric acid and the

ut'ion’was washed with ethyl acetate. The aqueous

sty ®. vasssepaladmskhyl kakethet- o t f-bdbladudeus1) - 6-

anmmoni a and extgacted w th e%wy&sac tate. Iye xtr cti

de

i

4R oehd . :
ive the title conpound (20.7 g , yield
90% ms aipakecompoged 0{d.12MgS F4&1(M52) )was Sigmibed as

oA VORI HURGELS por et 1k T et bTeS AR He e A
m%%ﬁ%ﬂﬁ%%ﬂyqﬁngkﬁyt{§E(ﬂéHHyT%ﬁQEBM 1)phenyl]amino}-2-

-6-isobutyl-4- (4-methyl phenyl) nicotinate
oIy 1g -2 -Bopent Y Lpyir tainréne 1| pebhi ) Carlanst @ -t 9, 0.25

-78C, 1 Mdijsqbutyl.al um num hydrid sol ution
m%%ﬁl%ﬁi?’@?Ekoanfiﬁhﬁ§rgﬁﬁggegr%paﬁsgxé #gg " min. The
MO @ed)m xture -was stirred at the sane tenperature

for 10 mn, and ethyl acetate (20 nL)_and sodi um
Exanle & gethbijdl At éanEoonethyildrd-ehRresdr (e tdndahenyl) —6-

A mixture of [5—{[Ztert—butoxyﬁarbonyl)amino]methyl}—2—
ethyl-4- (4-methylphenyl) -6-neopentylpyridin-3-yllacetic acid
(0.20 g, 0.44 mmol) and 10% hydrogen chloride methanol solution
(3 mL) was stirred under heating at 80°C for 3 hrs. The reaction
mixture was concentrated and partitioned between ethyl acetate
and 1IN aqueous sodium hydroxide solution. The organic layer was
washed with saturated brine, dried over anhydrous magnesium
sulfate and concentrated‘under reduced pressure. The residue
was purified by silica gel column chromatography. To the
obtained colorless oil was added 4N hydrogen chloride ethyl
acetate solution (1 mL) and the mixture was stirred. The
precipitated crystals were collected by filtration and washed
with ethyl acetate to give the title compound (0.18 g, yield
91%) as a white powder.

MS 369 (M+1).
Example 9 (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl [5-

79



10

15

20

25

30

materials were filtered off and washed with tol uene.
The filtrate and the washi ng sol uti on were conbi ned,
wanaetoe 151 xt ur e was concentrat ed under reduced8CT/IP2006/304177

oressurgh:gh% S dIS olyed i\n Eggggbxgtoiyéﬂ

in-3-

mmgtétg@§(§ggggbcﬁmgrgag n1xture was stlrred at room
tenperature for L nr. The reaction mxture

Stenc%nt t%ﬂwmﬁd@roxed@céddm@mﬂml Hlﬁi‘ihﬁ/ﬂae 5pé[ élwt—

ngb]_a&nt\@l]_ﬁﬁrm\m-@r—ylh/b&ﬁise(wl) : Step E tert-butyl

{[5 cyanomet hyl) -6-ethyl-2-iso ut¥)
Wy ipRery o) pyr i ﬁeétyw}%ﬁf opy) BRiae bnaehght -2~

e%ﬁgﬁ?ggyﬁg¥ﬁhﬁﬁ¥%%n?gotgfﬁ 5ﬁgﬁ@yﬁﬂ§§lﬁﬁﬁ¥b 9l]lacetic acid

(O47me@hy1phemmﬂ)pyﬂhdchl@roméﬂhyﬁﬁ%ﬂﬂmbtbaﬂbanﬁf@1Qﬁdi'2 one
38 I t t I

(Be3p iyt ot UFIRH ) (180 HES S RC SRR G SBwPSeTed hioL) and

NSHL&ﬁﬂathm&&da%d@ ﬂon'm SadMR drre@ndtt BEedipdiUne hr,  The

was stirred at 5C for 30 n1n Wat er was added to the

reeatimmnmmm ev\zasam:@rttb,élnngdubetww estthndlc tesp baitehand water.

Tﬁ% acetgke. The extrg é sheg_suc sswe ond

t R Sattlr et adEoliE L0 fﬁﬁ?ﬁf Hbgﬁ nﬁ?E A
sé@t%@é@dmbméae,dﬂ@uedv@yean@m&fsamgmgmaﬁl gl fate and
sul fate and concentrated under reduced pressure to
cgnggn?gaqu(qngqi Fedvggeappomsdye. The residue was purified

oet byl } h

S PIELOE M oA KBRS sl S LR e
dmiedpﬁbpf23ﬂgmﬁ'toTb&vGrUHe prioducionfd3dngd Y 0wa? g, yield 71%)

di ssolved in a mxture of acetonitrile (150 nL) and
apebr WhYER FWAET (150 ml) , trinethylsilane
veasRont{jle (6.1 ni, 46 mol) and 1 M
tetrabutylannnnlun1f|uor|de tetrahydrofuran sol ution
Stdp Bl, (Fbnanintl)-2wexe-3udcesstaktdrvdddedhyher &t ¢amimnethyl) -

3L T (LA s 0 L o A LSTREY 9Ll

dihydrochloride

The title compound (0.60 g, yield 99%) was obtained as a
white powder from (5—methyl—2—oxo—l,3—dioxol—4—yl)methyl [5-
{ [ (tert-butoxycarbonyl)amino]methyl}-2-ethyl-4- (4-methylphenyl) -
6-neopentylpyridin-3-yllacetate (0.63 g, 1.1 mmol) by a method
similar to Example 2. "
MS 467 (M+1) .
Example 10 [ (2,6-diisobutyl-4-(4-methylphenyl)-5-{2-[3-

(methylsulfonyl)pyrrolidin-1-yl]-2-oxoethyll}pyridin-3-

yl)methyl]lamine ditrifluoroacetate

To 0.12 M solution (0.5 mL) of [5-{[(tert-

butoxycarbonyl) amino]methyl}-2, 6-diisobutyl-4- (4~
methylphenyl)pyridin-3-yllacetic acid (0.060 mmol) in N,N-

dimethylformamide were successively added 0.24 M solution (0.5
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reduced pressure. The residue was partitioned between
et hyl acetate and water, and the organic |ayer was
woastswdoasiccessi vel y with saturated aqueous SOHCEP2006/304177

0 SUCHRNCY iRt S AL 6o b Conteney BFEa iach -

diedus@Ur presside .anth® .paskdys1wesorpurd fi ed) by rsokiza
gel colum chromatography to give the title conpound
,a@@Q.elzzgt,rl%%ml@éD)a-laéré, whieerastderlunesiypy (M) .
- 1 .noet Byl ) - 2- e -4 -4- (4
R BRRT T o i i TheBt 1 b Teren TBdpghias, and
5 thebmiktyanomet hytt)rredt ethyboR- tenmnadure fo4- 17 hrs. The

t hyl ph I i di n-3-vyl hyl 14 b t 15. 6
Epyprenyl ) pyridl Sy ety caroam g (15 0.0 ona
wasBBE LRE-SYUSPENS) QR tHaSshi-AF&d SC fBhugd hrs.

The reaction m xt'ure was concentrated under reduced
hydesganearities resmueatas . di Ssol vmriim avdtearer( ¥66 atparated,
and.the sol uti on was, washed with_ ethyl etate, The
GabaEord bl VIS i S Yps 5@01%413% Al FEUT G 13

10 BNragyequsroafli teRdvrdrextdecssol Ui on.ThEhe-cabtabAedixture was
suspension was stirred at the sane tenperature for 2
donsengndtedeuptaicigsidused passswte ectal the friestdaei oas
washed w t h er and dried.t I ye_nonohy of the o
SRR E e ohbohir (o 6 Rerd oy CadBRR LS 1, V1% a19).
vpowdenm+E emental anal ysis for C21H28N2Q2 H20
Calculated: C, 70.36; H8.44; N, 7.81. Found: C
69. 95Thg gomgoundy o4 Expmgleg 1l M9 )O3 WS&mpIteParpg-by a

15 m%gghgﬁggﬁby%pﬁ&%ﬁgﬁ ieSFZ?UE¥J>Iﬁ4[5—({4[(J:

eny yridin-3-y aceti ¢ aci ed:ltﬁ—ydr ochl ori de
oA tokytereondl | Anind )ttty hup p&ydar a1 - (de]

S PP RGP YT BV T 3P FLC sekd angt i eipgocgrresponding

to Table 3 or a free amine prepared from a salt of the amine.

CH, H,C

HC CH,
IN\ ? r?
20 HzN = N"
\ 5
R
L, HA
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0.11 mmol ) prepared in Reference Exanple 3 and 4N
hydr ogen chl ori de 1, 4-di oxane solution (5 nL) was

weoRsroeah 15t

roon1tenperature

m xture was concentr at ed
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for 2 hr. The r
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Ani Nolyegh -2-ethy
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he=41

1581 S 355 (M )
| -4- (4-met hyl ph
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| P Y 4
tTe—conmpout

q

ApTTon
neopent
1.0 g

and t he

"lll I) '4 ELIIYI 4=

/|ﬁMrI Q |] acet

, di ss

( e et hytphenyt)

i'C acid dihydroc
ol ved in water (

solutlon Qas neutralized with 4N aq

T CqeH
2 itilL)
ueous

1

s0di um

bbt ai ned
he res

T}‘\m nhf

1ydcﬁ i de solution u
nsion was sti

e
Jltlﬁg—OKygtals wer e

B narl f"r\lcf gl S were

ngey 1 cecool 1 ng.
rred at 50C for

collected b y f

2de,CO0H
1 hr and

iltration.

j?led t
H S a w

ni tH- Qjﬁlﬂger M S 355

D g?Ue the title conp

washed—w-th—col
d (0.69 g ,
(M) [5- (An

rvat-er—and
VAL T AT

vt 16085

i nomet hyl )

1£8°

_q.-C\jI- et Ilyl pnenyl

450"

2CF3COCH

19

466

2CF3COOH

20

466

2CF3COOH

21

470

2CF3COOH

22

479

2CF3COCH

23

479

2CF3COCH
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neopentyl pyridin-3-yl] acetic acid di hydrochl oride
(3.6 g, 84 mol) was dissolved in water (7.2 nL) ,
wanaetoae1sol uti on was neutralized wi th 4N aque®ds/JP2006/304177
sodi um hydr oxi de sol ution a%ﬂ cooling. The
&d> a

obt ai ned”suspensi on_was st 5Cfor 1 hr and
tire. r es|t¥RBG crystal s wereéMsdM+égted b y flHAt rati on.
The obtpi nedocr ystia] s wer e |[\waghed three tiMRSFMCOOH
cold water (5"™) and dried t o give nonohydrate o f
" the tit] e gonpound (2.4 g ,| yield 80% as a white
powder . | El ntal anal ysis|for C22H30N2C2 H20O
curared” T @. 84, H, 8.[6Hg N, 7. 52 Foundr,&oon
71.12; H-N8.§&E—N? 7.45. Exanple 5 N - '
(3-acety|pneﬁyk) -2- [5- (aninonethyl) -2- ¢t hyl - (4-
Byl ppemyg,_pp- 6- Meopentyi gyjddi n-3- YT acetaf g8on
d?%ydrocm ridé Step A . te 4butyI { [5- {2 -3?
(3-acetylp | )am no ]-2-oxoethyl }- 6- ethyl-
(4 nethylﬁ enyl) -2-neopenty|pyr|d|n 3- y I ]nethyl
Hearbarpte—fo—a—solutioen—6
?Zrt but oxyicar bonyl ) am ng Ei%t hyI} 2- etryzlc-F&gOOH
4- nethylp ’“PH36 neopent|yl pyridi n-3-yl] |acetic acid
0.35 g nmol ) preparjed i n Reference |Exanple 4
n N ,N - d ? \hgf ormami dg (5 nL) were sugcessively
dded 3! aninoacettphenone (0. 16 g . 1 2 mml) N
3§diisoprop§{ethylan1ne (4.5 L, 1.2 mol|)2EnEO00H -
7-azabgnzot rA egl -yl) -1, 1,3,3- tetramgthyl uroni um
hexaf | uproghosphate® (0.44 ¢ , 1.2 mmol ). Them xture
was stifred oomterrperature for 17 hrs|., and
artiti ned between ethyl dcetate and waterl The
p?gani c| | ayeN=was washed sycd®ssively with |shifaraded
agueous ﬁ ydrogencarbonate and saturcted bri ne,
rind Aun Ay
T u. ¥ armTy ul Uuo IquIICO DUI I al.C allu
cggcent'aLﬁ (u er reduced ﬁ?%ssure The regs fHﬁ%O%%s
purified by si-¥ica gel col ym chronmat ography and
cEystal|ized Trem di 1 sopropylaset her-ethyl gdcrirateocto
gi ve the -N—<
H NO
32 458 2CF3COCH
_NOCHa ?
33 F 462 2CF3CO0H
)
H
34 462 2CF3COOH
N )F
35 470 2CF3COOH
-N
36 484 2CF3COOH
—N
37 0 486 2CF3COOH
—N—< >—/<
H CH,
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title conpound (0.36 g , yield 82% as a white powder.
MS 572 (M+ 1) . Step B.

wok(®/aeasyl phenyl ) - 2- [ 5- (am nonet hyl ) - 2- et hyl PETH2006/304177
met hyl phenyl) - 6- neopentyl pyri di n 3-yl] acetam de
di hydrochl oride tert- But yiTe. FS {32 [ (3-acetyl phenyl)

arbne] e 2-ariEt hyl }- 6- et hyl FMs (f-)met hy| phejriga )

38-neopéntyl pgridin-3- ylI| meghyl} carbamatleodf.cd2u9 .
0.56 mml ) siVdi ssol ved in| 4N hydr ogen chljori de et hyl
‘|acet at e|soN n (5 n) ) andthe solution mwas stirred
at room|tehp ture for hr. The reaction |m xture was

was crystallize om di i sopr opyl ether-nethanol to
give the t NLLENCO ound (0.8 g , yield 90% as a
white povvdelr 472 (I\/H-I) . Example 6 | -{| [5-
(:—'nrri nonet h\l 1\ - Qf h\l| ( rreﬁh\/l nhon\ll \

goncent rf at ed un?@reduced psessure, and the2cegiodde

[
A€opent yl p @ ¥I ] acet y¥52§ L- pr ol i nani HeCECORHA |
tert-butyl g [(28) - P-

(am nne4 v ot
CATTT Troo

q
3:a
E

n uull I’- L N e yl} L -'-r-
F&- met hyl el\yNJ 55'{'3 2- neopent yf‘l%?/ri din-3- yl] ng? B8
}carbamate @ title conpoupd (0.14 yield 98% was

obt ai hed as _a whi Le_p_om_e rom-[5- [ A
@eer t - byt oxycT rll)g\(zﬂyl ) ani no| >#et hyl _2- et hyFE#O0H
(4 net hyl m 6- neopent yl pyri din-3-yl] aceti c acid

o

~—

g 129 40 O] prepare g %'n Reference é)@
and Lprcllﬁﬁg 046 g, nmol ) by a rretho
simlar |to St gf Exanple 5. M S 551 (Mtl) . Step

D

By T-{[[5- (am nomethyl) -Psgbhyl-4- (4- nmef bykoeny! )
-6- neopen D’ﬁf in-3-yl] acetyl }-L-prolipam deTo a

solution o tNbut yl {[5-{2-[ (2S) -2-
(am nocar bonylO) pyrrolidin-L-yl ]-2-oxoethy
Wb~ et hyT-4-\{4- net hyl phenyhes 2CF3COOH

)-2-neopeReyl gyridin-3-yl] frethyl} carbamatg (0.14 g ,

46 ~g 440 2CF3CO0OH
—N\)
47 —/ 0 479 2CF3COOH
-N N~
N CH3 ’
48 O 522 | 2CF3COCH
—N \—CH3
49 H, 477 3CF3COOH
_N‘a
NN
50 O\ o 530 2CF3COOH
O e
51 N ,N‘NH 506 2CFsCOOH
H —
O™ 0">ch,
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0.26 mmol ) in ethyl acetate (2 nL) was added 4N
hydr ogen chl ori de ethyl acetate solution (3 nL) , and
woOherormosdisir e was stirred at roomtenperature fecT3Piwe/304177
Water was added to the reaction mxture, and the
m xture was washed with etaplie 8cétate. The aqueous
Eyer wagr&kalified (pH §.MB @wihh 25% aqueHnls anmoni a
soluti pn and extracted wtih ethyl acetate.| The extract
s—wasted V\nt@ sat urated g€, dried overx@nhydrous

nagnesj um suy d conclentrat ed under rleduced
pressu e—NIhe u% was jpurified by sinE? ge
col um chHoﬁh?ography and lcrystallized fro

Bexaneidi e E ether to giv&7honohydrate of28F€0PHt | e
conpound—{O. é? g, yield 42% as a white powder

El enent al analvcuc for C2 H3SN O H2O Caledlated—C—
69.20; H, 8. 60 N, 11.96. Found: C, 69.23; H,6 8.54,
N, 11. 53. M S 451

(am ﬁ‘gﬁepﬁypgun@s é{%)ﬁixagxp Fg Eét %l%%%ﬁr)épaéfed by a method
I hyl | f I
Sl%ﬁgﬁgnIgag%ta %é§%¥%%ﬁIg%hIgII%2@éiy A .OPZrI but yl
5 bu{t[o@i-yehlnbbngtl zélﬂlmre]uttgﬂhgﬂényi-¢thgl Z(-QU? n[eg:.hylphenyl) ~6-

(et hyl sul f e I anln
neopeRsy, QI'IFIIQIJ% aé,y I%IIC] Aet yfflnc% ) baglIrrla cPrrespondlng to
Ta}‘bci' Ut4' an 9f £L8s {ahirerdre Hﬁ:@&yg@élbozﬁlyée)ltamﬂm:]herremhyé
thyl - 4- (4-net hyl phenyl)
- 6- neopentylpyrldln 3-yl] acetic acid (0.18 g, 0.40
moel ) prepared in Reference Exanple 4 in N

|d onyl ani | i ne hydrochloride (0.12 g , 0.59

H}F“JI i IRopropyl et hyl amine (0.21 ni, 1.2 mmol)
abenzotriazol -1-yl) -1,1, 3,

ur oni um hexaf | uor ophosphate (0.23 g ,

The m xture was
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stirred at roomtenperature for 17 hrs ., and

partitioned between ethyl acetate and water. The
wongwweisayer was washedsuccessively w th sat BRCRURZH06/304177

aqueous sodi um hydrogencar bonate and saturated bri ne,

dried over anhydrous nmagnédbdeh4utfate and

gancentiraig@d® under reduced|gregsuye. The reHRdue was

ITigd by g Tica gel col igaesChr onat ogr aphycaptbox
crystalllized % di i sopropyl ether-ethyl acetate to

‘|give thHe aNtTe'@onpound (0/19 g , yield 77% as a
pal e-yel | owpowder. M 608 (M) . Step B 2- [5-

(81 nonet hyl ) - t hyl - 4- (4488t hyl phenyl ) BCF3COOH
neopent|yl pyr 3-yl] -N|[3- (methylsulfonyl) -
phenyl ]| aget am de di hydro ¢hloride The title conmpound

=0

(0 12— yretd_85% was ot gijred as pal e- YebrkWhog
cérl@st alls £y o@@ - but yl {[[ké)l?lgt hyl - 4- (4- L
met hyl phertyl =82 (2-{ [3- [(nethyl sul fonyl) phenyl]

& o} -[2= oxXaer nyl) - Z-neoperyyl pyri di n- 3- Ybrreddw| |
car bamdt e- g, 0.25 mmol) by a nethod|simlar to
Step B |of le 5. M5 508 (M+Hl) . Exanplie 8 met hyl
[5- (ani nonme 1) - t hyl 14- (4-nmet hyl phenyl) -6-

-e

nnnnnn $hsl v Al o) 1.] - () 1 1 1 A

! penty Tyl ari=o=yT | aCtl ariTydr ocTinm Off 1

”?c% ure ofc|)’{ 5- { (tert-bu;ﬁlg;z(lycar bonyl ) arnzﬁgz‘ébOH
| met hyl } ==\ evh§is 4-  (4- net hyl phenyl)
- 6- neopent ylgyTidin-3-yl] acetic acid (0.20 g , 0.44

faan=V A alnd 1004 byl Ial (| ) 1 1 L AP
1o — Rt To7onyur oge Ci T Ue METTanolr S UIHT 5 5]
% was sLﬁrr upder heat i r?&%at 800C f or C,zhrg. i%e
reaction m $&;concent rat ed and parti|ti oned

bet ween| et hyl "ace®ate and I|N aqueous sodi um hydr oxi de

sghutiopn. die organic [ayer amss washed w t h 2sst006H ed
bri ne, olrllgd3 over anhydrous magnesi um sul fate and
concent | at ea\y@dmag_ reduced [pressure. The resi due was

urified by silica gel coldmmchromatograpH

A T+ hao
T - o OgTrapys T i
bt ai ne c%‘T‘a)rI ess oi |l was |atffed 4N hydr oger?@ﬁ?%%de
et hyl —N-O-CH,

62 436 2CF3COOH
©
63 gCH3 452 2CF5COOH
64 /_(CHB 452 2CF5COOH
-N ©
—
CH,
65 456 2CF>COOH
)

66 465 2CF3COCH
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acetate solution (1 nL) and the m xture was stirred.
The precipitated crystals were collected by filtration

wanaadewaehsd w th
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6- neopentyl pyri din-3-yl] acetate (0.63 g ,
by a method simlar to Exanple 2 .
waxzerspoe130 [ (2, 6-diisobutyl -

S5-{2- |

] - 2- oxoet hyl

3- (methyl sul f onyl

Ypyri di n- 3-

yrrglldin-l-yl
]am ne

1.1 mol)
MS 467 (M)
(4- met hyl phenpCY/IP2006/304177
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Experimental Example 1

Determination of dipeptidyl peptidase IV inhibitory activity in
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)am no] nethyl }-2-ethyl-4- (4-nethyl phenyl) -6-
neopentyl pyridin-3-yl] acetic acid and an am ne
woanregopandi ng to Table 4 or a free am ne prepaCedPinesn4177
a salt of the ami ne. Table 4-1Table 4-2Table 4-3
rEkgekat al Exanpl e 1 Deternination of dipeptidyl
pept i fase-d Vi i Wagoﬁé{r@fédl vd dty éd&ro%lﬁbaﬁgatﬂ—@emethod of
reaction was carried out according to thé nethod of
REmyormhcetetalal .(DiBbabes esvolv.ol47,4Pp .- p¢2512535812518998) uSlng a

9 6 fl b
SR kB Pk Torrty Sehe s B Rafldtlh s of
s&PRMPANd Wa3,) addadat 918y Mnd ltre%tof:om@bﬁﬁd(ﬁgs MMdded tb a

MTris- hyd chlorldeb fer- H7.5) and 1 nM
maEqUemsaﬁvg&tBrro |§9N4\L150I1utM @rrﬂ(srmdﬁﬁcgl%l% é?jafrf@ra 10 TAEp
so|l utio Pl asrm e
o "k a5 ESE RO bR BRSO ha Sadd

pf@&@aﬁ@%’%ﬂi@a ls@mﬁdlﬁhxed_?]&@mﬂl (@0 ang phépaﬁ@d/ntafom blood of
reaction was started at 300C . The absorbance after 0
SE\ rrahrRFOIHMNONES AeaRYRRE insiadg I8 thPEr UpF af@de@dderthe

e e e

sﬁ@ﬁ’@écﬁ)aﬂcamt t hehe %mstdnbxanmexhtﬁterv\i)tﬂmoutartdwd thest was

onpound, and an i ncrease i n absor banc f t4l'b95
neREEXFDHTHDE dr BLAFORbTES tl??@@leé’statcanwa‘fﬁ eng) nm and

aRNTYIB YR € \3)8T I Bede Atth gy | n@tb‘thbogaﬁl@tﬁlrﬁ’é, an

[ pept| pept| dase IV enzynme activity was cal cul ated

ifhcosatde mﬂd ovinngbtorihahes c{fl-th[e( DeBstip@Dbjxfure without

100 .The di pe |dy t| dase |
thRHER Ry Pors  HE RIS JOMpEindgRatprrance of the
réé&%%)&wuﬂecﬁ@tﬁ@ht'etﬁé‘ MeaNGoxewidi Bndabhe dnzyme were
Tabl e 5 Test conpound | C50 val ue (Exanpl e No. (n
determlned and the lnhlbltlon rate of dipeptidyl peptidase IV

enzyme act1v1ty was calculated from the following formula:
{1-[ {AODs-AODb) / (AODc-AODDb) ] }x100
The dipeptidyl peptidase IV inhibitory activity of the

test compound group is expressed in ICsp value (nM) and shown in

Table 5.

Table 5

Test compound ICs value

(Example No.) (nM)
1 33
4 78
10 0.85
20 8.4
45 2.0
47 4.8
64 1.7
80 11
87 0.32
89 3.6
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1 33478 10 0.85 20 8.4 45 2.0 47 4.8 64 1.7 80 11 87

0. 32 89 3. 6Experinental Exanple 2 Determ nation of
wdizpspviadyl peptidase |V inhibitory activity i RCTAP2006/304177

plasma In the sane manner as in Experinental Exanple 1
ExppRimentahiBiamRd® Rate of the di pepti dyl peptidase |V

| ' . ' .sal Ut i ( s .

O T L RN S ent iy o e o hvity i
riheptagept i dyl peptidase IV inhibitory activity of the

and shOWRSE etk fingt S0bE RS et Ao ey the
5 iMBlyer {&Exarie JY0 thel H%eﬁtﬂgﬁf/fpe”;ﬁ:i@a%el 1§ 8nZye Mcivity
0

s shown above, the compound t he present invention

whasdateupredrusdinge pt sdyitpept {Hade OF ithei bpsbrgompound in
N?ﬁgayﬁé%hyfggkdéﬁide.
The dipeptidyl peptidase IV inhibitory activity of the
test compound group is expressed in ICso value (nM) and shown in
10 Table 6. |

Table 6

Test compound ICs0 value
(Example No.) (nM)

2 35
3 35
5 5.1
6
7

2.7
51

As éhqwn above; the compound of the present invention has
a superior dipeptidyl peptidase IV inhibitory activity, and is
15 yseful as an agent for the prophylaxis or treatment of diabetes
and the like.

Formulation Example 1 (production of capsules)

1) compound of Example 1 30 mg

2) fine cellulose powder 10 mg

20 3) lactose 19 mg
4) magnesium stearate 1 mg
total 60 mg

1), 2), 3) and 4) are mixed and filled in gelatin capsules.

Formulation Example 2 (production of tablets)

25 1) compound of Example 1 30 g
2) lactose 50 g
3) corn starch 15 g
4) carboxymethylcellulose calcium 44 g
5) magnesium stearate lg
30 total of 1000 tablets 140 g
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15 useful as an agent for the prophylaxis or treatnent
of diabetes and the like. Fornulation Exanple 1
wopomoaetis on of capsules) 1) conpound of Exanpbeuﬁmﬁ@mmrn

m g 2 f|ne cel | ul omder 10 L act os 9

mg 475 RS FH ﬁr fellr ntly %rlf? 'G@DF?I 38 %41) are
kBedddd,An e )i ¥edeant fid hipd Jny %ba{lwt@aps ufr?es granules

For mul ati on Exanple 2 (production of "tablets)

acenpowed voﬁtlEﬂalnm ef14 BOa@dzl )9 Ioai:tSOSenaotlge m;quw is

oShEESTRRT Pk h kol aPLS AT AR PR 8668 FANT LG
5 cMiheied r3 ap i sofpolld &F JE:aMh13) 1 pag 88 Detofark )

are kneaded with water, dried in vacuo and granul at ed.
ophelpgdnul es are mixed with 14 g of 4 ) and 1 g of 5)

Tachi ne. wher by 1000 EEELer SERHLIARA 18
conpotnd &dmfxanplof thpeprtabhetimrentdlaisheds a superior

Industrial Applicability The conpound of the present
peﬁ%ﬁw%rﬂ%%kaﬁéw&ywﬁ.Wayée. Rfti BPt dRyagent for the

h

0 SRSYLAENE (SR 98 SIIe oY ciiypiopy! i<
application is based on patent appllcatlon No.
52018/2005 fi contents, of i ch

R EEE
her eby+ AcHPot G EHOBY 7 aPence CParRat 1epb L €8 hpgtintle-
sheRBesented iy the sheuhyl @hel bontents of which are hereby

incorporated by reference.
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wherein R1 is a G -6 al kyl group optionally

substituted by a C3-10 cycl oal kyl group, R2 is a C2-6
wal2bosloogroup, R3 is a hydrogen atom a G -b al Rgir/iprooepo4177
or a halogen atom and Xis -OR 6 or -NR 4R5 wherein
R4 and R6 are each independ&f®iPSa hydrogen atom an
optional ly substituted hydrocarbon group or an
optionally substituted heterocyclic group, R5 is an
opfi 6ABPPYNG UIRRYaendgchpur bear formygraoud,) :an
optionally substituted heterocyclic group or an

C

opk}&h: Ly pst i t ut ed hydroxy group, or R4 and R5
op onalqy\Torn] together with the adjacent nitrogen
)ﬁ R._an~optitopdiily substituted nitrogen-containing

et erocycl or a sauq)thereof. 2 . The conpound of
claim1l wherein X i's~-OH 3 . The conpound o f cl aim

1, wherg RIR% a C3-6 al kyl group. 4 . The conpound
of claimZ’, wherein R3is a Ci-e alkyl group. 5.
The conpound of claim1 , which is [5- (am nonethyl)
WhSrefRy| - 6- i sobutyl - 4- (4- met hyl phenyl ) pyri di n-3- yl]

acel i cid; - ] ; N i |+
I T sEomnaTEtihy S gLt €
cyalabhbykt ¢wdp - 2- et hyl - 4- (4- met hyl phenyl)

26;: neo ntyE Eidin- 3-yl] acetic acid; or |-{ [5-
R(ah¥ forerhyi Y= 295004 - 4-~ (4- et hyl phenyl ) - 6-

RAEDP NNt BtdmYy! & @Qgtamlkfy}l- krBUupl bPagi @eiofdn &tom, and
salt thereof. A prodrug of a conpound of claim1l
X718 AOBhatmadBuRi cal agent conprising a conmpound of

Clain%ﬁerein R* and R® are each independently a hydrogen atom,
an optionally substituted hydrocarbon group or an
optionally substituted heterocyclic group, R® is an
optionally substituted hydrocarbon group, an optionally
substituted heterocyclic group or an optionally
substituted hydroxy group, or R* and R® optionally form,
together with the adjacent nitrogén atom, an optionally
substituted nitrogen-containing heterocycle,

or a salt thereof.

2. The compound of claimnl, wherein X is —-OH.

3. The compound of claim 1, wherein R' is a Cs.s alkyl group.

4. The compound of claim 1, wherein R*® is a Cig alkyl group.

5. The compound of claim 1, which is

[5- (aminomethyl) -2-ethyl-6~-isobutyl-4- (4-methylphenyl) pyridin-3-

yllacetic acid;

[5- (aminomethyl) -2, 6-diisobutyl-4- (4-methylphenyl) pyridin—-3-
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or a prodrug thereof. 8 . The pharnmaceutical agent of

claim?7 , which is an agent for the prophylaxis or
wonemtooens of di abetes, diabetic conplicati onspCT/JP2006/304177

| mpai red gl ucose tol erance or obesity. 9 . A peptidase
Yiﬂ%?%?%%ra%%$mrising a conpound of claiml or a

[QL@Q&iﬁbﬁéﬁﬂﬁ%ﬁ—z—%ghyithkéuﬂéﬁﬂﬁyﬁﬁgﬁbea%”hgo$%?t%ﬁPyridin—

wherein the peptidase is dipeptidyl peéptidase-

Stgel afeicamicndrof claim 1 or a prodrug thereof for

.th roductiqn qf an ent f t roph XLS or

161 5t et i g stes AT atretl e an PP bn:

nk8&pahf ¢Tb @ UEes8-50l 8EANEE} M- RASIHmigk2. Use of a
conmpound of claim1l or a prodrug thereof for the

opr adeett orheiteaf -pepti dase inhibitor. 13. A nethod of
preventing or treating diabetes, diabetic
conplications, inpaired glucose tolerance or obesity
61. NA aphedRiEd oWl chmpothdi sescladim ni.stering a conpound
of claiml1l or a prodrug thereof to said mamal . 14. A
nmet hod of inhibiting peptidase in a mammal, which

co j 1005t e ! of Ixl.8er :
e S SERY SorROME ol o e Pain 1
produstredriag corpeotd represented b y the forrmula (I-a)
 l-a wherein RLis a G-6 alkyl group optionally
substituted by a C3-10 cycloal kyl group, R2 is a C-S

gal ¥yl GroMPacANd B3 Lgert hyHroaem, at omnianCis6aRl kydnt for
group or a halogen atom or a salt thereof, which

thenproskylawly ext ittmpadmentpoiindipbpresendbabetic complications,

impaired glucose tolerance or obesity.

9. A peptidase inhibitor comprising a compound of claim 1 or a

prodrug thereof.

10. The inhibitor of claim 9, wherein the peptidase is

dipeptidyl peptidase-IV.

11. Use of a compound of claim 1 or a prodrug thereof for the
production of an agent for the prophylaxis or treatment of
diabetes, diabetic complications, impaired glucose tolerance or

obesity.

12. Use of a compound of claim 1 or a prodrug thereof for the

production of a peptidase inhibitor.

13. A method of preventing or treating diabetes, diabetic

complications, impaired glucose tolerance or obesity in a mammal,

which comprises administering a compound of claim 1 or a prodrug

thereof to said mammal.
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by the formula (1) : 1 wherein P is a hydrogen atom or
an am no-protecting group, and Rl, R2 and R3 are each

waomabined above, or a salt thereof, .to hydretyaPm06/304177

and deprotection.

14. A method of inhibiting peptidase in a mammal, which
comprises administering a compound of claim 1 or a prodrug

thereof to said mammal.

15. A method of producing a compound represented by the formula
(I-a):

R\_N_R®
H,N | = COH
RS
I-a
wherein

R! is a Cig alkyl group optionally substituted by a Cs.io
cycloalkyl group,

R? is a Cp.¢ alkyl group, and

R® is a hydrogen atom, a Ci-s alkyl group or a halogen atom, or a
salt thereof, which comprises subjecting a compound represented

by the formula (1):

RL_N_R?
H -
P—N | Pz C’N
R3
1
wherein

P is a hydrogen atom or an amino-protecting group, and
R', R® and R® are each as defined above, or a salt thereof, to

hydrolysis and deprotection.
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